







































































































































































































































































































































































































































































=< U(K)rdnance, OF, 3.71In

Soon after World War | ended it was
suggested that something heavier and
more powerful than the existing 76,2-
mm (3-in) anti-aircraft gun would b
required by the UK to meet antici- . - N
pated increases in aircraft perform-Right: The static version of the British
ance, but at that time (1920) the repor8.7-in 894-mm) anti-aircraft gun was
was simply shelved as there was thetheMkll, ofwhich there were three
no prospect of any funding for evenslightly different versions. This
initial research into such a project. In-version had a power rammer and
stead it was not until 1936 that Vickershad a characteristic counterbalance
produced a prototype of a new %urwelghtover the breech to
with”a calibre of 94mm (3.7 in). The compensate for the long barrel.
design was approved for production ) o
as the Ordnance, OF, 3.7 in, but initialBelow: A 3.7-in (94-mm) gun sitedin a
progress towards this goal was so slovdlesert sangar formed by filling old
that it was not until 1938 that the pilot Italian ammunition boxes with
production models were issued for destones. The barrelis fitted with
velopment trials. makeshift sigh ts as the gun was no
The main reason for this slow\knqu-doubt operating away from its
%ress was the gun's carriage. Whilenormal position.
the gun was a fairly straightforward but - S
modern component, the carriage wa!
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 'sem
mobile'. The gun and its cradle and
saddle rested on alargefiringplatform
which in action rested on four outrig-
ers. The front wheels were raised of
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 t
be atime-consuming bottleneck, to thT

"-_-_-_-__

oW

extent that production began of wha
was to be a purely static carriage fo
emplacement in concrete. As time
went on the carriage was re-
engineered to a more manageabl
form. Thus the first production car- |
riage was the Mk |, the static carriage A
the Mk Il and the final production ver- Lg%
sion the Mk I1I; there were sub-marksfid
of all of these. ;

When the equipment was first =
issued the gunners did not take kindly:
toitasthey by far preferred the hand
ier and familiar 76.2-mm (3-in) gun, but §
even they came to appreciate that th
performance of the 94-mm (3.7-in)
ordnance by far exceeded that of th¢
older gun. In fact the 94-mm (3.7-in)
had an excellent all-round perform-
ance even if emplacing and moving itmuch that they even went to the troud
was sometimes less than easy. As moitle of manufacturing their own
equipments entered service theyammunition for them for both the Flak
were gradually fitted with improved and the coastal defence roles. In th
and centralized fire-control systemslatter they were particularly effective
and such extras as power rammerat Walcheren, where 94-mm (3.7-in)
and fuse setters. By 1941 the typeyunssank several Allied landing craft.
formed the mainstay of the army's anti- The gun soldiered on in British use
aircraft defences, and went on throughuntil Anti-Aircraft Command was dis-
the rest of the war to prove itself to bebanded during the 1950s. Many were
an excellent weapon. sold or handed over to other nations,

The 94-mm (3.7-in) gun was im- and some still survive in use in such
pressed into use as an anti-armoulocations as South Africa and Burma.
weapon in the Western Desert cam- . '

aigns, butits weight and bulk made itSpecification
essthan effective inthis role althoughOrdnance, OF, 3.7 in Mkl on
it could still knock out any tank set Carriage Mkl )
a%am_st it. Instead it was retained forCalibre: 94 mm (3.7 in
whatitwasbestsuited, theanti-aircrafiWeight: complete 9317 kg ?20,541 Ib)
role, and thus the 94-mm (3.7-in) neverDimensions: length overall travellin
really got a chance to prove itself as3.687 m (28 ft6 in), width 2.438 m (8 ft);
the British equivalent of the Germanheight2.502 m (81t2.5in); length of
'88'. It was used on occasion as a longsarrel4.7m (151t5in); length ofrifling
range field piece and was even at on8.987 m (13 f0.95 in)
stage of the war used as a coastal d&levation: +807-5°
fence gun. However, its use in this roleTraverse: 360°
was in the hands of the Germans, whdlaximumeffectiveceiling:9754m

il

ek Uy LY

had captured some of the type af32,000ft) A victorysaluteisfiredin May 1945  These guns were only just entering

Dunkirk, They appreciated the effec- SheUweight: HE 12.96 kg(28.56 |b) by a complete battery of 123.7-in production when the war began, but
tiveness'of the weann they termedviuzzle velocity: 792 m (2,600 ft) per (94-mm) guns, probably on the they remained in British service until
the 9.4-cm Flak Vickers M.39(e) sosecond Larkhillranges on SalisburyPlain.  thelate 1950s.

155



The British 4.5-in anti-aircraft gun
was not meant to be an easily
transportable weapon, as it was
originally a navalgun. 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 Britisimel, but was welcome on some of the ™

army's 4.5-inch anti-aircraft gun had ableak gun-sites at which the weapons

rather muddled provenance, for it wasvere located, R

actually a naval gun intended for use The gun had all the usual naval attri-

on board heavy vessels. It was undefutes, namely items such as a power

going acceptance trials in 1936 when itammer, a heavy counter-weight ove

was decided that it would make anthe breech and a fuse setter on the

ideal anti-aircraft weapon for the army, loading tray. The ammunition handling

and after some inter-service discusequipment was very necessary, fo

sion the Admiralty agreed to diverteach complete round weighe

some of its anticipated production t038.98 kg (85.94 |b) and the movemen

the army, but only on the understandof such weights over even a shor

ing that the guns would be emplacegeriod would soon have exhausted th

for the local defence of naval dock-ammunition handlers.

Kﬂards and other such installations. By 1941 the need to locate the guns
ore muddle ensued when it was disaround Admiralty-significant areas

covered by the army that the navahad been relaxed somewhat, aIIome

guns (actual calibre 113 mm/4.45 in)some of the guns to be relocated o

were intended for mounting in pairs.stretches of coastline. There they

The armywanted single mountings, se@ould be used in a dual anti-aircraft/

time was lost while the necessarycoastal defence role, but the numbers

changes were made and tested. “involved were never large as most of 2
When the type did eventually getthe guns remained in their static em \

into service (as the Ordnance, OFplacements. These guns were issued g "

4.5 in AA Mk I1) in time for the difficult with a_special armour-piercing - %

days of 1940, it was emplaced as ammunition, but the projectiles gener-—_

static weapon only, Some measure oéllyfiredwere ofthe HEtype, although o o

mobility could be provided by using athére was a special but iittle-usedSpecification ) Originally produced as secondary

special heavy transporter trailer butshrapnel projectile intended for localOrdnance, OF,4.5in, AAMKII armament for major warships, the

such moveswere difficultand lengthy,defence against low-flying aircraft. ~ Calibre: 113 mm (4.45 m% 4.5-in retained some naval

and required a great deal of prepara- By 1944 it was intended that the fgurh/\(elght:_emplaced 16841 kg (37,128 Ib)characteristics.

tion. Once emplaced, the guns demorshould be phased out in favour of theDimensions: height of muzzle above

strated their naval origins by the retenmore powerful 133-mm (5.25-in) groundem laced (0° elevation)

tion of a turret-type mounting that weapon, but this never happened ané.438 m (8 ft) or (80° elevation) 7,163 m Traverse: 360°

rested on a base of heavy steel platsome 113-mm (4.45-in) WeaponswergESftGm ;lengthofbarrel5.086m Maximum ceiling: 12984 m (42,600 ft)

Gl

The turret-type shelter over the gursitill in their static emplacements as latg¢16 ft8.25 in); length ofrifling 4.341 m Shellwei%ht:_z .7kg(54.4 Ib?
had only limited protective value as1951. 14 12,9 in) Muzzle velocity: 732 'm (2,400 ft) per
against steel splinters or falling shrap- levation: +807-0° second

BE= 5 Antiaircraft Gun M3

When the USA decided to adopt anThe rifling had been changed andwith a number of long outrigger legsstill in use in the Philippine Islands
anti-aircraft gun during World War | it practically every other item on the gunover which a thick mesh platform waswhere the weapons were used as I
saved a great deal of developmenwas altered to" some degree as wellaid for the gun crew. The arrange-as the islands held out, Some linger
time by taking a couple of 76.2-mm The main trouble was that the gun itselfment was certainly practical but theon for a while in other Pacific area:
(3-in) coast defence guns and adaptingroved to be far too difficult to make long outrigger legs, which folded up-and during early 1942 some were [
them for the new task. Two main ver-and required a great deal of machiningvards to the centre, took up a greataded through 'US west coast tow
sions emerged from this operation,to very close tolerances. Some rededeal of ground space. ] and cities in a programme to boc
one a static gun and the other a mobilsign resulted in the 3-in Antiaircraft By the mid-1930s it was obvious thatcivilian morale. These west coast gu
gun using a basic form of platformgun M3, which also had a semi-the days of the M3 were coming to arwere culled mainly from training
mounting. In time the mobile mounting automatic breech block. ltwasthisgurend, and the basic design was oncstocks, for by early 1942 the M3was
was used as the basis for a more modhat was standardized for use with theagain revamped in an effort to secureise as a training gun only. Many of tf
ern mobile equipment, and starting imnew mobile platform, itself the result of better performance, An entirely newgunners who subsequently went on
the mid-1920s a great deal of exa great deal of development. The ori90-mm (3.54-in) design was already onmanthe 90-mm (3.54-mm) guns start
perimental and development workginal World War | plattorm had been the way, however, and thus the retheir service training using up the e
was carried out, the original M1918very much a 'rushed' job, and as suckklamped M3 did not prosper. Insteadsting ammunition stocks for the M
coastal defence guns still being usetkft much to be desired in the eyes othe existing equipmentswere gradualguns. Once this training role had be
as the basis. ) the US Army, which sought an ideally withdrawn from front-line use as the completed the old guns still found

BK the time that this developmentsolution, In time this emerged as thenew 90-mm (3,54-in) guns appeareduse, for many were removed from th
work had been completed, the origincarriage known as the M2 or 'SpiderThis took time, and when the USA en-Spider Mountings and renovated f
al gun was virtually unrecognizable.Mount™: this was a pedestal mountingtered the war in 1941 the old M3 wasuse as the barrels for the M5 anti-ta
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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.
Atone pointinthe daysimmediately
after Dunkirk there were plans to sell
numbers of M3 guns to the United ) ) )
Kingdom to replenish AA guns lost at (25ft0in); width2.108 m (6 ft 11 in);
Dunkirk, but in the event none madeheight2.87 m(9ft5in); lengthofbarrel

the Atlantic crossing, 3.81m(12ft6in);lengthofrifling
o 3.196 m (10 t5.83 in)
Specification Elevation:+807-T
3-In Antiaircraft Gun M3 on Mount Traverse:360°
M2A2 Maximum ceiling: 9510 m S31,200 ft)
Calibre: 76.2 mm (3 in) Shellwel%ht:_S. klgng.B bg
Weight: complete 7620 kg (16,800 Ib) Muzzle velocity: HE 853 m (2,800 ft) per

Dimensions:lengthtravelling7.62m  second

Above:In 1941 the American 3-in
Left: The M3 was by 1941 largely (76.2-mm) gun was stillin service in
relegated to home defence, as manyseveral forms. This static version was
ofthe guns dated back to World the 3-in Gun M4 on MountM3, and
Warl. Some did see action in theFar was used in such locations as the
East during 1942, however. Philippines and the Canal Zone.

B= 90.mm Gun MI

Once it was realized that the old 76.2-
mm (3-in) anti-aircraftgunswere 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 withabetter performance butoneRight: The 90-mm Antiaircraft Gun
capable of firing a heavier projectile, M2 was a much revised version ofthe
Since a 90-mm (3.54-in) projectile wasearlier Ml but used a new carriage
considered the upper weight limit of with a turntable, a power rammer,
what a soldier could handle manuallyfuse setter and other changes. This &
this was fixed as the new calibre, andesulted in an excellent gun but one %) %%
designwork beganin 1938. By 1940 thethat was slow and expensive to 3
prototypes were approved for servicegproduce.

; use as the 90-mm Gun MI on Antiair- and in action it stood on a cruciform
-« craft Mount MIAI, and production mounting with the crew standing
commenced with a high priority around the gun on a folding platform.
cachet. The problem was to get all this car-
The Ml was a handsome butaratheriage and platform folded onto the
complex weapon which proved dif- single axle. The result can be de-
ficult to produce. The gun assemblyscribed only as complicated.
itself was straightforward, but the car- Soon after the MI gun was placed in
| riage was another matter. It was deproduction it was supplemented by
| signed to be towed on a single axlehe MIAI, which had provision for the
withtwo pneumatic tyres on each sidefitting of a spring rammer. In practice
| . o . this rammer provedto be more trouble
| This 90-mm Ml anti-aircraftgunis  than it was worth and was usually re-
dugin to take partin beach defencesmoved, butanother change was onthe
Other emplacemen ts can be seen, way, In July 1941 it was decided that in
including one at the left rear future the 90-mm (3.54-in) gun and car-
containing the battery's rangefinder riage would have to be capable of en-
and other fire control equipment.  gaging sea and land targets as well.
| Themountis theMIAl; the later M2  This meant a revision ofthe carriage as
mount used a turntable. on the MI carnage the gun could not
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be depressed below 0°, and thene of the first weapons on land to fireindeed used around the coasts of thEpecification
opportunity was taken to incorporate ehe new proximity-fused round, one of continental USA in a dual anti-aircraft/ 90-mm Gun M2 on Mount M2
radical redesign, The M2 carnage hadhe most advanced weapon developeoastal role. Calibre: 90 mm (3.54 in)
a totaIIP/ different design with a low ments of the war years, Using this fuse The 90-mm (3.54-in) gfun was alsoweight: complete 14651 kg (32,300 Ib;
firing platform carried on four outrig- one gunner managed to shoot down ased in a purely coast defence mountbimensions: lengthtravelling9.021 m
ﬁer legs when firing. It was much Focke-Wulf Fw 190 fighter with a sing- ing in a special armoured turret, and at29 ft 7.15 in); height 3.073 m (10t 1 in);
andier and quicker to getinto action,le shot as the unfortunate aircraftone stage it was proposed that thesgheelbase 4,166 m (13 ft 8 in); length
and some versions also had a smalittempted to intervene in the Arden-turrets would even have their ownbarrel 450 m (14 ft 9.2 in)
shield. The main change, howevernes campaign. The 90-mm (3.54-in)automatic loaders, thus removing theElevation:+807-10°
was to the gun, which became the M3yun and the proximity fuse were alsoneed for men to crew them in action aSraverse:360°
inwhichtheammunitionfeedforanewinstrumental in the defeat of the V-I they would be aimed and fired by re-Maximum ceiling: 12040 m (39,500 ft)
fuse setter and rammer was addedlying bombs over southern England. mote control. The 90-mm (3.54-in) gun Shellweight: 10.6 kg (23.4 Ib)
this making fuse setting much more “The 90-mm (3.54-in) gun in all its was also used in M36 tank destroyersiuzzle velocity: 823 m (2,700 ft) per
rapid and accurate, and also raisinjormswas manufacturedinlarge num-mounted on Sherman chassis, anéecond
the rate of fire to a possible 27 rounders, By August 1945 a total of 7,831 ofthere were several advanced designs
er minute. Yet more accuracy andll glpes had been produced. This ininvolved in the production of a towed
ethality was added in late 1944 whercluded some guns intended for stati®0-mm (3.54-in) anti-tank gun, but none
the 90-mm (3.54-in) gun was used asnounting only, and some guns wereof these saw service,

B The Soviet 85-mm guns

By the late 1930s the Soviet armeg
forces, in common with many other
armed forces of the time, decided tha
the anticipated increases in aircraf
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|

new weapon they used an old desigin™
as the basis for a new weapon. They
simply took the 76.2-mm (3-in) Model |4
1938 and enlarged it all round to be
come an 85-mm (3.346-in) gun. The
new gun was designated the 85-mny
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 easn?/ recognized by its mul
ti-baffle muzzle brake, afeature lacked
by the 76.2-mm (3-|ng)gun. A shield was . ) . o
an optional extra. Production of thebers are still in service with some of The 85-mm anti-aircraftgun was .
Model 1939 was just getting under waythe Warsaw Pact nations (but not theleveloped from the success fui 76.3-
at Kaliningrad, near Moscow, when Soviet Union itself) and they are likely mm series, and proved highly -
the Germans invaded in 1941, so théo be encountered in countries as dieffective in service. Much prized b
entire plant was moved to the Urals forverse as the Sudan and Vietnam. Largthe Germans, captured equipmernty
the rest of the war, Once back in proumbers were active during the Viet-was used alongside the famous '88'"}
duction the Model 1939 became thenam conflict against the US Air Force,Many were used in the defence of
standard heavy anti-aircraft gun of theThese 'modern’ guns now usuall¥ relyGermany from the Allied bombing
Red Army, though it was replaced inon some form of centralized fire- campaign.
production during 1944 by the morecontrol system, usually radar-based,

owerful 85-mm Anti-Aircraft Gun and the original on-carner fire controls
f\)/lodel 1944 or KS-18. This was virtually are now either removed or little used.
the same weapon as the Model 1939, The 85-mm (3.346-in) gun itself was
but could use a more powerful char%elsed_ as the basis for a number of other
to boost all-round performance with Soviet weapon projects. It was
the same projectile as that ofthe Modehdopted to become the main arma- ) _

1939, ment of the SU-85 assault gun/tank desFhe Soviet 85-mm (3.346-in) Model = 1

Both the Model 1939 and the Modeltroyer, and was even adapted for us&939 was so good that some were st
1944 were designed from the outset t®n a towed anti-tank gun mounting. in use in Vietnam during the early §
1970s. The gun was also known as thg s

T

be used as anti-armour weapons in th .

same manner as the German '88'. Theppecification KS-12, and was much used by the
were so successful in this role that theéd5-mm Anti-Aircraft Gun Model 1939  Germans after 1941, many being re-
Germans prized them as war bootyCalibre: 85 mm (3,346 in) bored to take 88-mm (3.465-in)

and used any captured examplegVeight: travelling 4220 kg (9,303 Ib) ~ German ammunition.

alongside their own 88s under the deand firing 3057 kg (6,739 Ib)

signations 8.5-cm Flak M.39(r) and 8.5-Dimensions: length travelling 7.049 m

cm Flak M.44(r). As with the Soviet (23 ft 1.5 in); width 2.15 m (7 ftQ.65 in);

76.2-mm (3-in) guns, captured exam-height2.25m(7ft4.6in);lengthof

E{Ies were also shipped back to thebarrel4.693 m(15 ft4,76 in); lengthof
eich for home defence, where theyrifling3.494 m (11 ft 5.54 in)

were.rebored to the standard Germarlevation: +827-2°

88 mm (3.465 in) once all captured Traverse: 360°

ammunition stocks had been ex-Maximum ceiling: 10500 m (34,450 ft)

pended. Most of the guns used in thisShell weight: 9.2 kg (20.29 Ib)

way by the Germans were ModelMuzzle velocity: 800 m (2,625 ft) per

1939s,” which became 8.5/8.8-cm Flaksecond

M.39(r),\?uns. g #
The Model 1939 and the Model 1944 p— I3 (e

were both good anti-aircraft guns, and o 2

this is attested by the fact thatmany are R 1 - .

stillin active service to this day. Num- ~ - e
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Light Anti-
Alrcraft 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.

n 1939 the light anti-aircraft
I gun was a relatively new
concept. For the most part such
weapons had calibres of between s
20mm (0.787in) and 40mm ‘{
(1.575in), and were all capable of g
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 ati-
altitudes much lower than that. |
Most of the guns included in
this study had a calibre of 20mm. £ 4
This calibre had been established [l
by the end of World War | 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 reviseq _ : : Y _
upwards in size as aircraft targets AR ¥4 At o ke VN
increased in speed and in the The operation to liberate Europe meant the building and maintenance of vast stockpiles in England
degree of protection they ready to equip the troops once the battle began; these are 40mm (1.6in) Bofors Light AA guns.
carried. Some nations, such as
Germany, had foreseen this trend though the only way that they concept could be seen with the what less than successful, but oth-
and had equipped themselves  could ensure a target 'kill' was to change of the single-barrelled ers, such as the Bofors gun, the
accordingly with 37mm (1.457in) increase the number of projectiles2cm Flak 38 to the four-barrelled Oerlikon cannon and the Soviet
weapons; it is indicative that the actually hitting the target. Since to 2cm Flakvierling 38, one ofthe ~ Model 1939, are assured of a
best all-round weapon in this cateincrease the rate of fire of most German weapons most feared by place in artillery, if not world, his-
gory in service during the war guns would mostly have entailed aAllied tactical flyers. tory. They defended the ground
years was the Swedish Bofors gunmajor redesign, the only way to Not all the guns included in  forces against tactical attack air-
with a calibre of 40mm (1.575in), boost the weight of fire was to  this section attained the fame of craft and they defended home
one that is still in widespread use increase the number of barrels fir-the German light Flak weapons. areas against more formal bomber
today. But the smaller-calibre ing from one mounting at any one Some, such as the Schneider forces in a war in which the air-
weapons remained in use even time. The best example of this 37mm (1.457in) gun, were some- craft became a dominant weapon.
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L= Maxson Mount

One of the main American weaponsboth types of carriage the %ns werdour machine-guns to a new configura-Traverse: 360°

produced as a counter to the low-flyingsupplied with 200 rounds each, fed intation using two 20-mm cannon. Israel Muzzle velocity: 884 m (2,900 ft) per
aircraft was not of the same calibre ashe guns from belts carried in enclosedhas adapted all the Maxson Mounts isecond

the other weapons in this StUdP/' forchests mounted outboard of the gunshas in service to this new form, andMaximum effective ceiling: about
instead of using what are normally re-On some turrets the belts could be fe®razilis another nationtaking the same1000 m (3,280 ft)

garded as cannon calibres, the Amerinto the guns under electrical controlpath, Israel continues to use its modRate of fire: (cyclic, all guns) 2,300 rpm
ican solution used heavy machine-but the normal gun action was moreernized Maxson Mounts on halftracks,

gunswith acalibre of 12.7 mm (0.5.in2]. commonly used. but there is a towed version as well. The crew ofa Multiple Gun Motor
This was the Maxson Mount, which The Maxson Mounts were normally o Carriage MI 6 relax on stand-by
used a combination of four 12.7-mmused to provide protection for convoysSpecification close to the famous bridgeét
Browning M2 heavy machine-guns onor mobile units against air attack, andvlaxson Mount Remagen. The crew have toned

a single mounting with two guns onafter 1945 continued to serve withCalibre: 12.7 mm (0.5 in) down the appearance of the vehicle
each side of a central pedestal-typenany armies. Many are still in use to-Length: (guns) 1.654m(65.1in) with hessian anda board over the
housing, The proper service designaday, but recent years have seen weight: in action 1087 kg (2,396 Ib) tracks. Note the spare ammunition
tion forthis arrangement was Multiple move away from the retention of theElevation:-5° to+85° magazines.

ﬁg{iber 50 Machine-Gun Carriage
The Maxson Mount was used on
variety of different carriages. One of
the most common was a trailer towe
by a light truck or even a Jeep. Thi
trailer used twin axles, and in action
legs could be lowered to the ground a
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 thel
most demanding calls made upo
them by the gunner, who sat on the -
turret between the two pairs of|
machine-guns. The motors could movey 43 ;
the guns from the horizontal to +60° in | SRS
one second, and the turret could 1S5
traverse at the same rate. In order t ; : e _ ) _ ' 2 oi— -~
keelp the two main batteries toEped UpP W PR > : 3 — N ——
atalltimes, they were normally kept onfg 3 - ' ; o <%, N
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 navalt
reflector sight, but the tracer fired by
the guns could also be used to assi
aim and some gunners relied on th
tracer alone to make fire control cor-
rections. :
The Maxson Mountwas also used on..
halftracks as well as towed trailers. O

A Maxson mount is dugin in the 12.7-mm (0.50-in)rounds. The A Multiple Caliber .50 Machine-Gun carriage was commonly known as
Solomons. The gun layout can be  gunner was seated between the gunSarriage MS 1 is seen in action at the Maxson mount and the gunner*
clearly seen, as can the box and used a reflector sight. Hollandia on New Guinea against  helmet can just be seen protruding
magazines that held up to 200 low-flying aircraft. This trailer-borne from between the magazines.
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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. Itwas
yet another product of the fertile mind
ofJohn 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 MI0O) 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 s
by its ammunition which proved to be
underpowered and was thus of limited
value against low and fast aircraft ) .
targets. Various production and carwere instead watching the tracer elemounts were used on halftracks or orence is paramount. Some remain in
nage changes were introduced untiinents as they fired and correcting theboard US Navy vessels I‘I%ht throughservice with Warsaw Pact militia
the M1A2 stage was reached, and aim onto the target by this meansand after the ‘war, but there was aorces, long after they have passed
that point the British requested that thealone. While this was, and still is, adrawback as far as the original desigfrom use in the West.

Americans should use some of theugosmve way to aim a gun, at calibres ofners were concerned: far from using

industrial potentialto build Bofors guns 37 mm and above, it'soon becomes athe two machine-guns as the aimingSpecification

for them. A quick perusal of the Boforsuneconomic practice on any scaleelements ofthe combination, many enM1A2 on Carriage M3A1

gun convinced the Americans that itAccordingly a new Combination thusiastic gunners continued to use alCalibre: 37 mm (1.457 in)

was much better than their 37-mm deMount M54 was developed that car-three weapons to fire tracer all theLength of piece: 1.986 m (78.2 inR
sign, and they promptly adopted theried two 12.7-mm (0.5-in) Browning time, thereby negating the original in- Weight:inaction2778 kg(6,124 [b)
Bofors inits place. But it was some timeheavy machine-guns, one on each sidgntion. Elevation:-5°to+90°

before Bofors fabrication could getof the central 3/-mm barrel. As the During the war large numbers of Traverse: 360°

under way, so the M1A2 continued tomachine-guns were ballistically very M1A2 guns and combination mounts Muzzle velocity: 853 m (2,800 ft) per
roll off the Colt production lines. similar to"the main gun their tracerwere delivered to the USSR as part okecond

Somewhere along the line combatcould be used as the aiming elementend-Lease. Many of these weaponsvaximum ceiling: 5669 m (18,600 ft)
analysis revealed that many anti-and once on target the main gun couldhever found their way back to the Un-Rate offire: (cyclic) 120rpm
aircraft gunners were not using thebe fired. This worked out very well in ited States and still appear in odd corProjectileweight: 0.61 kg (1.341b)

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
}1her¢3i were enough Bofors Guns to
and.

gunsights to aim their weapons, bufpractice. Most of these combinationners of the world where Soviet influ-
SWITZERLAND

20-mm Oerlikon

The 20-mm Oerlikon gun has a rathef
long history, stretching back as far a:
1914 when it was produced by on
Remhold Becker in Germany. Ver-
sions of this gun were used during.
World War | as German air forcef
weapons, butin 1919 Becker transfe
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 Oerlikonat Oerlikon, still
in Switzerland. Under this new con
cern production of many tylpes of Oer
likon %un expanded greatly (the oris
inal Becker weapon as the Type F
the SEMAG model as the Té e L ang
its own version as the Type 5) andt
usual practice of licence productio
elsewhere soon followed. France wa8
one early manufacturing location (2-
cm Mitrailleuse C.A. Oerlikon), and much more for
Japan another (Type 98). Sales wereiple-gun
made worldwide,” and Oerlikon air- o
craft and anti-aircraft guns were a
common sight in many nations. ¥
The Oerlikon was a gas-operatedruc
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 TS
that by 1939 there were considérable Al
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

mal. Later in the war a

Firstin 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
Iilgl\élf Trumpeter on convoy duty in

The Swiss 20-mm T(O.79-in Oerlikon
cannon was manufactured in the
United Kingdom andmany other
countries, and was one ofthe most
important weapons ofits type in use
during World War Il. Although used
mainly as a naval weapon, many
were ‘employed b{ land forces. This
is the British HBMk 1 mounting.
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The Oerlikon normally used a 60- gins in Royal Navy models, but these
round drum magazine for the feed syswere fairly easy to adapt to a numbef
tem, but a 20-round box magazine wa®f land mountings, At sea most Oerli-
used on some versions, includingkons were used on simple pedesta
those used by the Germans, who knewnountings whatever navy happeneq
the Oerlikon as the 2-cm Flak 28 orto be using them. Many are still in use
Flak 29, and some of their guns wereoday (but only rarely on land) for they]|
later passed to the Italians (Cannonecontinue to” be a popular navall
Mitragliera da 20 Oerlikon), Over the weapon, which cannot be_bad for
Atlantic the Americans were produc- design that can trace its origins to 1914,
ing Oerlikons by 1940 as the 20-mmSince then it is probable that more
Automatic Gun Mk 1V, originally for Oerlikon Guns have been produc
the Royal Navy but later for their own than any other weapon of their typ
use, and the type was particularly use-
ful in the Pacific against Japanese
kamikaze attacks. Thus the Oerlikon o
gun was another of those weapons thaSpecification
started life in a neutral state but endedAutomatic GunMKIV_
up being used by all sides, and some dEalibre: 20 mm (0.787in)
the kamikaze aircraft that attacked US.ength of piece: 2.21 m (87 in)
Navy shipping were shot down by Weight: (qunonly)66.68 kg (147 Ib)
Oerlikon guns carried on those sameElevation:-10° to+75°
ships, firing back at aircraft that also Traverse: 360°
carried Oerlikon guns. The same situaMuzzlevelocity: 831 m(2,725ft) per
tion prevailed in Europe, for many second ) B
Luftwaffe aircraft carried Oerlikon Maximum effective ceiling: 1097m Twin 20-mm Oerlikons are cleaned years, the Oerlikon is now rarel
guns of one type or another. ) Ig:,GOOft_ ) aboard the Indian Navy sloop HMIS ‘encountered in towed form, althoug

‘Many of the guns used by the UnitedRate offire: (cyclic) 465-480rpm Narabda late in the war. Stillin modern guns by the samefirmare
Kingdom armed forces had their ori- Projectileweight:0.119kg(0,26251b) service at sea after more than 70 wide use on land.

SE= polsten

In many ways the Polsten gun may beDerlikon or a Polsten. The same The Polsten never replaced thekon is still in widespread production
regarded as a Polish rather than a Britmounting could also accommodate arOerlikon %;(un in service, for although there is no reason why they should n
ish WeﬁPQn' but it was produced onlyAmerican Hispano_aircraft cannon,the Oerlikon was expensive it wascontinue to work on for many years t
in the United Kingdom. It had its ori- also in 20-mm (0.787-m) calibre. very robustly made and could last for acome.

ins in the fact that although the Oerli- One change that was introduced asery long time. Instead the Polsten and o

on gun was a highly successfulstandard on_the Polsten was a newhe Oerlikon soldiered on side by sideSpecification
weapon itwas difficult to manufacture magazine. The old Oerlikon drumwith the British army until both were Polsten (Universal Mounting)
and required a large number ofmagazine proved to be unpopular invithdrawn some time during the 1950s.Calibre: 20 mm (0.787 in)
machining processes. The Poles deservice as it was a bulky and awkwardEven now Polstens continue to appearength ofpiece: 2.178 m (85.75in)
cided to make production easier: theyitem and took some time to load prop-at odd spots around the world, and asveight: (gun) 54,9 kg (121 Ib)
took the basic design but introducederly. It was also very difficult to make the ammunition for them and the Oerli-Elevation:-5° to+85°
changes to make the weapon simplerand consumed a large number of Traverse:360°
They were just about to complete themachining operations. On the Polsten 1 Muzzle velocity: 831 m (2,725 ft) per

BI’OjeCt when the Germans invadedt was replaced by a vertical box second
oland in September 1939. Subsemagazine holding 30 rounds arranged Maximum effective ceiling: 2021 m
uently the members of the designn a 'double-stack’ configuration that (6,630ft)

team fled to the UK, taking their draw- was not only easier to load but which
ings and experience with them andwas much €easier to change on the gun.
re-established the team there, Theyt was also far cheaper to make.
were joined by expatriate Czechs and

some’ British ‘designers and in tim !
their results were placed in productior |
in a weapon known as the Polsten (‘Pol:
after Poland and 'sten’ after the Britis
Sten Compana/, the same company thz
manufactured the cheap and cheerful
Sten sub-machine gun). )
The Polsten was aremarkable 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 fo between £6d___
and £70 for the Polsten. Not surprising- o
ly, as soon as the Polsten was ready Above:Broken down into its

was rushed into production. That wasoperatingposition, a Polstengun
in March 1944 and thereafter produc-shows the sparse construction of this
tion of the Oerlikon ceased in favour ofsimplified, lightened version of the
the cheaper weapon. well-tried Oerlikon.

Although the Polsten was cheaper
and easier to make jt was every bit as
effective as the Oerlikon original, The
Polsten could fitinto any mounting in- i

tended for the Oerlikon, so it was used
in a diversity of roles ranging from air-
craft gun o tank co-axial Weapon. Ol —— (]
ground mountings it was used as an

anti-aircraft gun on a Universal Mount-

ing that could accommodate either an

Rate of fire: (cyclic) 450 rpm
Projectile weight: 0.119 kg (0.2625 Ib)

Right:A20-mm (0.79-in) Polsten Mkl Gun on theMounting, UniversalMkI
(the wheel outline is diagramatic). The Polsten was a simplified Oerlikon Gun ™ |
designed by a team ofPolish engineers who fled from Poland to the United S
Kingdom in 1939.
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—— JAPAN ‘

 ®  Type 98 20-mm Machine Cannon'

The Army Type 98 20-mm Machine wider cartridge case. This cartridge
Cannon was’a Japanese army weap@nabled the Type 98.pro%ect||es to
introduced into service in 1938, andpenetrate 30 mm (1.18in) ofarmour at
was designed from the outset as a dua& range of 247 m (270 yards), so th
purpose weapon capable of useffect of the same projectile against
against aircraft and armoured groundow-flying aircraft can well be im-
tar%ets. Thus it had a rather oddagined. According to many accounts
looking carrlaﬂe_ that added to itsthe Type 98 was used more' in the anti
somewhat archaic appearance. Thiaircraitthananti-tankrole, despite th
appearance was deceptive, for théact that its cyclic rate of fire was rather
Type 98 was a thoroughly modernlow (120 rounds per minute), de-
weapon with good overall” perform- creased in service by the use ofabox
ance. ) magazine holding 20 rounds in a ver
The carnage was rather high andical row. )
mounted on two spoked wooden Atwin-barrelledversion ofthe Type
wheels that, were used to move th@8was producedinsmallnumbers, bu
weapon, either as a towed unit behindhis was not the only other 20-mm
a light truck or animal team, or by man-weapon used by the Japanese. By 1944
handling. Once in position the trail legsanti-aircraft guns were in greaf de-
openedto form the rear components omand and all manner of odd weapon
a tripod with another outrigger leg for-were impressed for the role. Surplu
ward. Once the tripod had been deaircraft cannon were one source, and
ployed the wheels were lifted off thethe Japanese navy often gave up pre-
groundto permit360° traverse withthecious weapons for extemporized 2
gunner/aimer behind the gun on amountings in the defence of strategi ’ S
small seat. If required the entireislands. Among these were 25-mm 'g_ P
weapon could be broken down into(0.98-in) cannonthatwere lifted direct A
separate loads for animal or man-pachviththeir original naval mountings into
transport. It was possible to fire the gurshore-located weapon pits in single-, ] ]
direct from the wheels but since thedouble- and triple-barrelled mount- This Type 98 is emplaced for the anti-The seemingly high carriage is
weapon had a rather high centre oings. These Navy Type 96 25-mmaircrafi role and has the barrel at full con verted to a low and stable firing

gravity it soon became unstable;Machine Cannon weapons had a perelevation. The 20-roundbox platform for the anti-aircraft role;
moreover, it took only about three mi-formance very similar to that of the magazine is fitted, and here the note the combination ofa muzzle
nutes to. %et the gun’into action on itsArmy Type 98 and were used by armyfigure 11 points to a cockinghandle. brake with a rather shortbarrel.
tripod with a two- or three-man crew. personnel. To provide thesé navy )

he Type 98 was a very hard-hittingweapons with mobility, some were Calibre:20mm(0.787in ) second ) B
weapon. This was due mainly to itsmounted on simple sledges for towingLength of piece: 1.46 m 7.5|n:2 Maximum effective ceiling: about
20-mm (0.787-in) ammunition, which across level ground. Weight: in action 268.77 kg (593 Ib) 3650m$.11,975ft)
was similar to that fired from the Type o Elevation:-10° to+85° Rate offire: 120rpm
97 anti-tank rifle, though the Type 98 Specification Traverse: 360° Projectileweight: 0.136 kg (0.31b)
ammunition used a slightly longer andType 98 Muzzle velocity: 830 m (2,723 ft) per

20-mm Scotti

The Italian army had two standard 20-and it also appears that many made thg’
mm (0.787-in) anti-aircraftweaponsinlong journey to China. After 1942 the
service during World War I1. One was ease of fabrication of the Scotti (com-
the Breda and the other the Scotti, or tpared with the more complicated Bre-
ive it its full Italian designation, the da) led to an increase in Scotti producs -
annone-Mitragliera da 20/77 ﬂ\S/I(_:OttI).tlon totals, but the type never seriousl
which was also known as the Mitrag-challenged the number of Bredas i
liera Isotta Fraschini from the produc-service. Before 1943 many Scottis werg
tion facility where it was manufac- used by German troops operating i
tured; the name Scotti comes fromNorth Africa as the 2-cm Scotti (i), and J v
Alfredo Scotti, the designer. The Scottionce the Italians had surrendered th@Erass
was first mooted in 1932, and the initial Scotti became an established part of &
examples were produced in Switzerthe German inventory for units basedy-
land at the Oerlikon works, which noin Italy. It was certainly used by Ger- |#
doubt accounts for the use of a drumman units operating against the Yugo :
mag?.azme ver¥ similar to that of theslav partisans and there seems to b
Oerlikon gun. This drum was later dis-enough evidence to state that afte
carded infavour of 12-round trays.  1943the guns were kept in production
Compared with the Breda the Scottiat the Isotta Fraschini facility in Turin
was a far simpler weapon. It resemfor German use. }
bled the Oerlikon g_un in some re- Two versions of the Scotti were pro-
spects, but used a different mechanduced. One was, a semi-mobile versiorfes
ism. ltwas much easier to manufactureéhat could be carried on trucks andg#
than the Breda, but despite the use ofdismounted for use; once offthe truck itfs
longer barrel the Scotti's overall per-could be manhandled on a twin-|°
formance appears to have been inwheeled carriage, though in action th
ferior to that of its contemporary. The gun rested on a light flat tripod mount- |
same ammunition type (together withing. The other version was static, with
its suger-sensmve fuse) appears ttéhe gun on a pedestal mounting. Thig
have been used, but the maximuntatter version was used mostly on the
effective ceiling was lower than that of [talian mainland, and after 1943 num-
the Breda, which indicates a differentbers of them were taken over by Brit- .
propellant charge. To balance this,sh troops for the local defence of coas- ) o
a?alnst targets at low altitudes the rattal artillery positions. After 1945 the Weight: in action 227.5 kg (502 Ib) The Cannone-Mitragliera de 20/77
0

fire was slightly higher and for the type was used for some years by th&levation:-10° to+85° Scotti) was used alongside the
benefit of the gun crew the Scotti wage-formed Italian army. Traverse: 360° Sreda as the standard Ttalian army
lighter than the other weapon. Muzzle velocity: 830 m (2,723 ft)per  light anti-aircraft cannon. It was

The Scotti appears to have been o second ) - longer than the Breda and could use
used in smaller numbers than the BreSpecification Maximumeffectiveceiling:2135m a 60-round drum magazine, but 12-
da, but it was also used by other naScotti ) 7,005 ft). ) round trays could also be used. Two
tions. Before 1940 many Scottis wereCalibre:20mm (0.787in ate of_flre:((_:ycllcg 250rpm t%pes were produced, one static and
soldtovarious SouthAmericannations Length of piece: 1.54 m (60.6 m) Projectileweight: 0.125kg (0.2761b)  the other for towing by light trucks.
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lal 20mm Breda

One of the two standard Italian 20-mmown use in North Africa under the de- i i
(0.787-in) AA guns was the weaponsignation 2-cmBreda (i), and the Italian
known to the Italian army as the Can-surrender of 1943 meant that all guns
none-Mitragliera da 20/65 modello 35on the ltalian mainland immediately
(Breda). It'was first manufactured inchanged to German use. Much farther
1934 by the Societa ltaliana Ernestafield, some Breda guns were_alsq
Breda of Brescia, a company that wasised by various ofthe warring Chinese
no stranger to weapon production bunilitary factions,
whose staple activity was building Apartfrom the modello 35 there was
locomotives and trucks. The Breda guralso a modello 39. This was a much
was designed as a dual-purposenore complex weapon: it used the
weapon for use against ground and airsame gun as before, but allied to
craft targets, and was taken into serstatic pedestal-type mounting on[+ "~ i
vice by the Italian army in 1935. which the gun itself was suspended = AEAN PR . g
The 20-mm Breda gun was a verybelow curved arms that carried the. ¥ . SEAL | 1 2. R e B oS
effective weapon, and was much usedighting system. This version was = '
b?{the Italianarmy. Ithad arather com-usually retained for the defence of the -
plicated twin-wheeled carriage thatltalian mainland.
could be towed into action behind a o
truck, but it was light enough to be Specification
manhandled over considerable disBredamodello 1935
tances and it could even be brokerCalibre: 20 mm (0.787|n% )
down into four pack loads for man car-Lengthofpiece: 1.30 mé 1.2 |n§
riage or mule transport. In action theWeight:inaction307.35kg (678 Ib)
gun required a team of three men: th&levation:-10° to+80° Members of the Slovak division operating with the
aimer sat on the gun and used a comFraverse: 360° Wehrmacht are manning a 20-mm Breda. Following the

plex telescopic sight incorporating aMuzzle velocity: 830-850 m (2,723- Italian surrender, Germany commandeered much of the
redictor function. Ammunition was 2,789 ft) persecond equipment ofthe Italian army, often givingit to their
ed into the gun on 12-round trays, andMlaximum effective ceiling: 2500 m dwin dling n umber of allies.

the feed mechanism containedthe od¢B,202ft) )
Italian feature of placm%the spent carRate offire: (cyclic) 200-220rpm
tridge case back into the tray once iPProjectileweight:0.135kg(0.2981b) A
had been fired. Exactly what function ) [-)
this feature was supposed to impart iOne very prominent feature of the &
uncertain, but it appeared on severa0-mm (0.79-in)Breda gun was the
Italian automatic weapons and at leastong sight arm arrangﬁament, which &
had the advantage of keeping the gunvas meant to keep thegun sightin g
position tidy. _ front of the aimer's face at all anglesy®]
Against ground targets the gun firedof elevation. It worked very well, but
armour-piercing rounds. Aircraft was rather complex and heavy, and
targets were e_ngaﬁed with a high exelsewhere much simpler design
plosive projectile that incorporated asolutions were usually found.
very sensitive percussion fuse to oper-
ate'againstlightaircraftstructures. The
projectile also had a self-destruct fea-
ture if it did not hit a target. The tripod
latform of the gun provided a steady
ase for firing, and against aircraft the
un proved to be very successful.
gainst 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

[ j S4WECD)E—Nmm Bofors

The 40-mm Bofors gun has by now pas+iage were relatively light and handy Progressive developments to the carKongsberg Arsenal in Norway for us
sed virtually into legend as one of theto use in action. Within a few yearsriage and sights were gradually intro-by the German army and the Luftwalff
most successful weapons of its typerders were flooding into the AB duced, and there were many and vaas the 4-cm Flak 28 (Bofors). In the Fe
that has ever been produced, and Bofors factory at Karlskroga but, more rious models ofnaval mountings. SomeEast weapons captured in the Dut
was used by nearly all protagonistdmportantly at the time, a number of of these variations are covered sepaEast Indies were used by th
during World War I1,"and a measure offoreign governments negotiated for li- ately, though the gun itself changedlapanese. The Soviet Union receiv
its effectiveness can be seen by theence production of the gun and itsbutlittle. It used a robust clip-fed some numbers of Bofors from thi
fact that it is still in service to this day. ammunition. These nations includedmechanism in which the sequenceAmericans under Lend-Lease, so
_ The 40-mm (1.575-in) Bofors gun had Hungary, Poland, Finland, Greece,was automatic once the gunner hagan be seen that Bofors guns were
its origins in a 1928 request from theNorway and many other countries agpressed the trigger. As he did so action on all fronts throughout the wal
Swedish navy for AB Boforsto designawell. Thus by 1939 the Bofors gun wasround was rammed into the breech,

lightanti-aircraftgun. Thefirstweaponin production all over Europe formany the breech closed and the weapon

was manufactured in 1930 and wasirmies in a bewildering arrangementfired, the spent case being ejected o

subsequently produced in single- anaf cross-deals, For instance the Unitedeady foranotherroundto befed, allinSpecification

twin-gun mountings for the navy, and Kln%domtook outalicence, butwasina sequence that continued as long a@ofors gun

on a mobile ground mounting for thesuch a hurry to re-arm with the Boforsthe trigger was pressed. If the barretalibre:40 mm (1.575 in)

army. It was this latter version that be?ﬁ;un that it ‘also purchased quantitiesbecame overheated it could be rapidtength of piece: 2.25 m (88.6 in)
came the most famous, for it was soofrom Poland and I-_Iun%ary. France(IP/ chan%ed. ] Weight: in action 2460 kg (5,423 Ib)
seen to be the best gun of its typevanted to set up a line but purchased After 1940 the main centres of BoforsElevation:-5° to+90°

available. It had a high muzzle velocityguns from Poland, . production were the United Kingdom Traverse: 360°

(making it an ideal anti-aircraft ~Some nations, such as Poland, in{Gun, AA, Mk 1) and the United States, Muzzle velocity: 854 m (2,802 ft) per
weapon), it fired ag_ood-smed projeccorporated their own modifications, where the original Swedish designsecond

tile with a worthwhile payload that contributing a lighter carriage (in the was reproduced virtually unchangedmaximum ceiling: 7200 m (23,622 ft)
could bring down virtually any aircraft 40-mm armata przeciwlotnicza wz 36) as the 40-mm Gun MI. On the GermarRate of fire: (cyclic) 120 rpm

that it hit, and the mounting and car-which was later adopted by the British.side production was continued at theShellweight: 0,89 kg (1.96 Ib)
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il EANSCE-mm Hotchkiss

Between the world wars the Frenchtainties regarding rates offire, type of

army retained great weapon stock<arriage and so on. It was late 1933

piles from World War I, and with them before the order wasfinallysorted ouf :

a military philosophy that dealt only in and by then things had got a bit out of | #d! |

terms of World War | battles. Thushand, for Hotchkiss had already| | s ="

whenit came to considerations of antistarted production of a model for|&s ' |

aircraft weapons it was decided that aiRomania and the French order mearn)t

updated 75' (the famous 75-mm/2,95 inc_han?es to the design and the produg-

Model 1897) was all thatwas required tion line. But eventually the guns

and that a new 12.7-mm (0.5-in) heavystarted to flow from the factory.

machine-gun would suffice for low-~ There were two types of 25-mm

level defences. The French armaHotchkiss. One was the Mitrailleusede 5 ‘

ments manufacturers, including Hotch-25mm sur_affdt universel Hotchkiss =~ ]

kiss, thought otherwise and in 1932Modele 1938, which was a light tion lines could not churn out the gunsThere are two main models of the

brought out a new 25-mm (0.98-in) weapon transported on a single-axlen sufficient numbers. Despite wartime 25-mm (0.98-in)Hotchkiss cannon;

automatic weapon and presented it tearriage; the other was the Hotchkissirgency, the Hotchkiss works werethis is the mie 38 ready for towing,

the_military authorities. modele 1939, which was a heaviebeset by industrial troubles and othebut minus the usual muzzle flash-
The response was negative. Thaveapon intended for static use butelaystothe extentthatwhenthe Gerhider. Other versions used differing

staff planners saw no need for acapable of being moved if required.mans invaded France only just ovebarrel and sigh ting arrangemen ts.

weapon such as the 25-mm Hotchkisothwere basically simple and adequ-1,000 Hotchkiss guns were in service,

and were unwilling to consider theate weapons with a high rate of fire anavhich was way below the numbers )

type. They did agree to carry out trialsgood ammunition_ that was also in-required. Inthe event those that wer&pecification

with the newgun, but that was all andtendedforuse againstgroundtargets jiroduced mainly fell into the hands ofHotchkiss modéle 38

by the mid-1930s it ap}?eared that théheopportunityarose. Thusanarmourthe Germans. Some were retained b@alibre:25mm(0.98in)

project was defunct. Then came thepler_cm% projectile was available. A the Vichy French armed forces and_engthofpiece: 1.50m(59ir%)

Spanish Civil War, and French military version for use by the French navy wasome used by the Free French in th#/eight:inaction 850 kg (1,874 Ib)

observers on the spot soon noted thgtroduced using a pedestal mountingMiddle East, but the bulk that survived Elevation:-5° to+80°

there most definitely existed a re-and just before the Germans invadedlay 1940 were impressed into Ger-Traverse: 360°

quirement for aweapon heavier tharFrance in May 1940 Hotchkiss pro-man use and issued to various unitMuzzle velocity: 900 m (2,953 ft) per

machine-guns to counter the activitiesduced atwin-barrelled variantknownbased in France; some were later insecond

of ground-attack aircraft. Thus thereas the Hotchkiss modéle 1940, whictcorporated into the Atlantic Wall Maximum effective ceiling: 3000 m

was a rushed order to Hotchkiss foudid not get past the initial trials stage.beach defences. The German def9,843ft

large numbers of its 25-mm weapon. The main problem for the Frenchsignations were 2.5-cm Flak HotchkissRate offire: (cyclic) 350 rpm

But this order was beset with uncer-army was that the Hotchkiss produc-38 and 2.5-cm Flak Hotchkiss 39 Projectileweight:0.29kg (0.64 1b)

hRANCE

BB 37-mm Schneider

The 37-mm Schneider gun was pro| ; F ey PP ea 30V 3 TP |
duced initially during the early 1930s,
and was at the time rejected by th
French army which could then see n
reason for obtaining suchaweapon.
similar Hotchkiss proposal met with
the same response. The Schneid
concern decided to go ahead with d
velopment of the design under its ow
auspices, and in time these effort
were rewarded by a number of exporte.
orders from nations such as Romania,

More were taken by the French nav
but the numbers involved were neveg

Iar1ge. ) o
he Spanish Civil War changed|
French officiai thinking to a radical de-
ree: it was now clear that the bulk o
the anti-aircraft weapons used by th
French armed forces were at beq
obsolescentor, in the case of low-levd
defence weapons, ineffective. Accor
dingly large production orders were
placed for weapons initially to supple
ment and eventually to replace ex s &
isting stocks. Butin the case ofthe 37- -.\4*.,,' SUREW e
mm guns the French staff plannert 2T Dol
were In something of a quandary, for ) .
they had nothing in what they came tdOnly a few (some sources say 20) of the 37-mm (1.457-in) Schneider guns were produced for the French army, as the
regard as the medium-calibre brackweapon was originally produced for export. It was passed over in favour of the Swedish Bofors Gun after 1938.

et. At the bottom end 12.7-mm (0.5-in) ) .
and 25-mm éO.QB-m) weapons wereand took too long to get into action, 37-mm gun was not easy to manufacbe regarded as one of World War IPs
selected, and at the u ger end of th&hus although the Schneider gun wasure, and it took time to” establish theleast successful weapons.
weapon bracket the old 75s" (75-mmprdered as the Mitrailleur de 37mmproduction facilities. In fact things got

2.95-in) weapons were being update®chneider modéle 1930, it was onlyso far behind schedule that by earI)[S o
and new designswerein ﬁrospec_t: buirdered in Parallel with the Swedish 1940 the French army planners actualSpecification

there was nothing in the medium40-mm (1,575-m) Bofors from Poland. ly approached the United States an&chneider modele 1930

bracket and so a rushed procuremerfn order for 700 Schneider ?uns wagequested large numbers of Colt 37Calibre: 37 mm (1.45 in)

programme was established. placed, with deliveries hopefully ex- mm anti-aircraft guns. Nothing came of Length of piece: notrecorded

The Schneider 37-mm g1un was artending into 1941. In the event only this venture before the Germans inWeight: in action 1340 kg (2,954 Ib)
immediate candidate for selection, busome 20 had been produced by theaded, ) Elevation:-0° to+80°

at the same time it was appreciatedime the Germans invaded; this hand- Thus the Schneider 37-mm gunTraverse: 360°

that it was not a very satisfactoryful was emplaced around Pans andaded from the scene, The numberdluzzle velocity: 800 m (2,625 ft) per

weapon. The gun itself had a rathethus never got a chance to take anyaken over by the Germans were togecond ] -

short barrel (resulting in a lack of part in the events of May and Junesmall to be considered for the usuaMaximum effective ceiling: 3000 m

range and power) and the ammunitioni940, ) ] inclusion in the German inventory, and 9,843ft?_ )

was also not particularly powerful, This delay in delivery was causedb?/thetlme 1945 came around they ha®ate of fire: (cyclic) 175 r8m

Moreover it was considered that themainly b% production and other trou- all apparently vanished into the scrag’rojectileweight:about0.55kg

carriage was too heavy and awkwardbles at the Schneider factories. Thdurnaces. Thusthe Schneider gunmafd.21 Ib)
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GERMANY

2-cm Flak 30

By the time the new German army wd
ready to re-arm during the early 1930s,
the German armament manufacturers ]
had built up a considerable degree offhé 2-cm (10.79-|r_1) Flak 30 was a
expertise in heavy automatic weaponsRheinmetall-Borsig design that
This was eslpemally_ true of the giantentered German army service in
Rheinmetall-Borsig concern, and 1935. Seenhere onitstriangular
accordingly it was given a contract tofiring platform, it was used on a
pro_duceall%ht anti-aircraft gun with an umber of self-propelled moun tings.
calibre of 20mm (0.787in), and this .
was ready for service by 1935. Knowrverted to simple ‘cartwheel and bead'
as the 2-cm Flak 30, ‘the term Flakiron sights. The gun had a crew of five,
standing for Fliegerabwehrkanonebut in"action was frequently managed
(anti-aircraft gun?, is light weapon by less, especially when the guns
was of the type often known as a canwere located in static positions,
non, and was the first of a series oGenerally the number was at least
weapons that were to becomefour, and usually one man held and
dreaded by low-flying Allied aircraft operated a steréoscopic rangefinder,
crews, o ) though after 1944 this function was de-
The Flak 30 was for its light calibre aleted as it was found to be operationalAbteilungen &battalions) there wereused in the ground target role, ar
rather complex weapon mounted on & unnecessary. ) _usually three 2-cm batteriestoone 3,7there was even a special armot
carriage that could be towed on two" Ammunition was fed into the gun in cm (1:457-in) battery, but as the warpiercing round for use against tanks
wheels and in action rested on &0-round magazines, but for some neveontinued there were many variations
ground platform, This platform pro- er-fully determined reason the Flak 30on this theme. The Flak 30 was usedSpecification
vided a stable firing base with 360°was prone to ammunition jams, Also, not only by the Germans. Before 193%lak 30
traverse, and had a seat_behind thethough it was perfectly adequatesome were sold to the Netherlandsalibre: 20 mm (0.787 in)
gun for the firer who used, in the Flakwhen first introduced, it was later dis-and even to China, In Germany theLength of piece: 2.30 m (90.6 in)
0's original form, arather complicatedcovered that its rate of fire was too slowFlak 30 was also used by the Luftwaffeweight: in action 450 kg (992 Ib)
form ofreflector sight. These sights beto cope adequately with the increasedor ground defences, and the Germarn to+90°
came even more complicated wheraircraft speeds that prevailed aftemavy had many specialized navalTraverse: 360°
simple predictor systems were built1940. Consequently itwas replaced omountings. Some saw service for theviuzzle velocity: 900 m (2,953 ft) per
into it, and at one point the small sightthe production line by the later Flak 38,defence of armoured trains, and thesecond
had reached a state when it had to bleut those already in service were notveapon was one of those mounted omiaximum effective ceiling: 2200 m
driven by clockwork. In fact they got replaced until they became worn outseveral types of halftracks or trucks for(7,218ft)
so complicated that the whole ideaor were lost to enemy action. the defence of mobile formations andrate of fire: (cyclic) 280 rmp
was dropped and later versions re- In army light anti-aircraft convoys. The Flak 30 was frequentlyProjectile weight: 0.119 kg (0.262 Ib)

GERMANY

2-cm Flak 38 and Flakvierling 38

By 1940 it was already appreciated thafrhe 2-cm (0.79-in) Flak 38 :
\\ é.- ~

P

the lowrate offire ofthe 2-cm (0.787-in) was a Ma user design
Flak 30 was too low for future targetintroduced to overcome =
speeds, so it was decided to increasmme ofthe drawbacks of .+ = <.

the rate offire in order to increase theheFlakSO, which .
possible numbers of projectiles hittingincluded a slow rate offire
the target. It was also decided to redeand various stoppages. It
sign the gun to get rid of the inherenthad a higherrate offire but
jamming problem. Rheinmetall-Borsig used the same carriage as
was not given the contract for this pro-the earlier weapon.
ject. It went instead to Mauser, who
came up with a newlgun 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. o
The 2-cm Flak 38, as the Mausé
design was known, entered service in . .
late 1940 and eventually replaced thékill'. The only easy and immediate way ; & 3 : A . |
Flak 30 on the production lines. Itto remedy this was to increase th%
served alongside the Flak 30 and wasumber of barrels firing from one
also used by the Luftwaffe and the Germounting, and thus the 2-cm Flakvier-
man_navy.” There was even a speciding 38 was developed, This was simp-
version for use b%/ the German army'dy a single Flak 38 carriage modified to
mountain units that could be brokenaccommodate four barrels capable o
down into pack loads. This used thdiring at once. This combination be-| ..
same gun as the Flak 38, but the cacame a dreaded aircraft-killer that
riage was much smaller and lighter: itconstantly drew a toll of low-flying
was known as the 2-cm Gebirgsflak 38Allied aircraft right until the end of the
and was intended to be a dual-purposear. The first such equipments en-
weapon for use against ground targetered service in late 1940 and ther
as well as against aircraft. ~were never enough of them, They
BTy 1940 it was appreciated that airwere used by the German army, th
craft targets were not only %ettmg fasLuftwaffe and the navy, and many self- = :
ter but also heavier and better propropelled mountings were improvized | >
tected against ground and air fireor Er;_roduced to make them more rne
Undertaken with typical German thor-mobile, There was a special verS|0n| Y
oughness, operational analysis refor use on armoured trains and at one ] _
vealed that although the high rate opoint there was even a radar-ABritish soldierexaminesa = curved box magazines can be seel
fire of the Flak 38 was more likely to controlled version under develop- captured 2-cm (0.79-in) Flakvierling protruding from the guns, and it was
ensure a target hit, the low explosivenent, The Flakvierling required_a 38. The arrangement of the four these magazines with their 20-rount
payload of the projectile was unlikely greater number of men to serve it inbarrels can be clearly seen, and the capacity that limited the fire rate of
to Inflict enough damage to ensure” action (usually six or seven), but thosereflector sight is prominent. The theguns.
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For the Germans there were nevefSpecification

enough of them and throughout theFlakvierling 38

Reichmany productionfacilitieswere Calibre: 20 mm (0.787m) )
devoted to'manufacture of the guns)l.engthofpiece: 2.2525m (88,7 in)
their carriages and ammunition. ThisWeight: in action 1514 kg (3,338 Ib)
last was produced in several forms inElevation:-10° to+ 100°

cluding hlﬂh explosive (HE), high ex- Traverse: 360°

plosive with tracer and various forms of Muzzle velocity: 900 m (2,953 ft) per
armour-piercing. second ) »

o Maximum effective ceiling: 2200 m
Specification 7,218ft). _
Flak 38 ate offire: (cyclic) 1,800 rpm
Calibre: 20 mm (0.787 in) ) Projectileweight: 0.119kg (0.262 Ib)
Length of piece: 2.2525 m (88,7 in)
Weight: in action 420 kg (926 Ib) ) o )
Elevation:-20° to+90° A2-cm (0.79-in) Flakvierling 38 is
Traverse: 360° mounted on a SdKfz 7/1 halftrack
Muzzle velocity: 900 m (2,953 ft)per ~ with the crew ready for immediate
second action. This conversion was first

Maximum effective ceiling:2200m produced during late 1941 and was
7,218ft%_ ) widely used, not only against aircraft
ate of fire: (cyclic) 420-480 rpm but also against tank targets. This

Projectileweight:0.119kg(0.2621b)  vehicle had a crew of 10 men.

GtRMANY

3.7'Cm Flak 18, 36 and 37 On the move, the 3.7-cm (1.457-in) Flak 36 was a compact

loadanduseda two-wheeled carriage. TheFlak37
When the 3.7-cm Flak 18 entered SC iy differed in using a more complex clockwork sighting
vice in 1935 it was regarded by the .

system, but was otherwise identical to theFlak36.

German army and Luftwaffe as a :
medium-calibre anti-aircraft weapon. -
It had been developed in Switzerland :
by Rheinmetall to avoid the stipula-
tionsofthe 1919 Versailles Treaty, and )
for a time was known as the ST 10 oBelow: The 3.7-cm (1.457-in) Flal
Solothurn S10-100. When it was firstseries was used on numerous se -
introduced the Flak 18 suffered frompropelled mountings, one of which
many teething troubles which werewas nicknamed the ‘Mdébelwagen'
eventually ironed out, but even in its(furniture van). It used a PzKfpwlV
final form was not regarded as much ofchassis with the gun mounted
a success. In the weapon's originatentrally and with sides that folded
form, the gun and carriage weredown to form a_flrlng(FIatform for the
moved on a heavy and complex twin-crew ofseven (including the driver).
axled arrangement, butgettinginand
out of action with this carriage was
slow. Moreover, carriage traverse wa
slow and the gun mechanism was s
Bron_e to stoppages that crews had t

e highly trained to cope with them.
For all these drawbacks the 3.7-c
(1.457-in) Flak 18 was never replace
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 withg
the same calibre. This appeared to b
the same design as before, but therl : :
were many changes, not the least @ Sy

oW

which was a new type of ammunitio
with only one driving band in place of |
the original two. The carriage was
much alteredtoallowtowingonasing

le axle only. Overall the new gun, . o A
known as the 3.7-cm Flak 36, retainedRight: A 3.7-cm (1.457-in) Flak36is in s
the same performance as the earligoosition as part of the A tlantic Wall >
weapon but was much handier to useoastal defences. This photograph gy
in action. There was one furtherwas taken during 1940 or 1941, for 1l
variant, the 3.7-cm Flak 37, but this dif- the emplacement is still an e
feredonlyinthe type ofsightfitted:this earthwork (later it would be | = 7. 3
was a complex predictor-type sightconcrete) and the rangetaker is still | ¢ -'=#:1 ¥ ) N i . W Pl Z
powered by clockwork. included in the crew; later he would 9 B ? 1 % & R <

~ The Flak 36 and 37 were producecdbe removed to conserve manpower!- - i D 15 { - . h J
in large numbers, and by August 1944 o ) )

the Luftwaffe alone had 4,211 in ser-into the gun in linked six-round clips. was also used in the field as an antiSpecification

vice. The German navy used various After about 1940 the Flak 18, 36 andtank weapon on occasion and oneFlak 36 and Flak 37

forms of the basic gun on special naveB7 became the standard defenceeapon developed for use on the East€alibre: 37 mm (1.457in)
mountings, and there was a version foweapons against low-flying aircraft ern Front was a muzzle-loaded stickLength of piece: 3.626 m (142.75 in)
use on submarines. There were alsand were usually organized into ninebomb that was fired against tanks usWeight: in action 1550 kg (3,417 Ib)
several self-propelled tzpes, someor 12-gun batteries.”Many were statiing a special blank cartridge. Elevation:-8° to+85°

hastily mounted on trucks and con-cally emplaced on special flak towers Productionofthe Flak 36 and 37 con-Traverse: 360°

verted tank chassis, and some on halthat provided good all-round fire closetinued right up to the end of the war atMuzzle velocity: 820 m (2,690 ft) per
tracks. In action the usual number ofto important target areas. Special flakhree main centres (one in Czechoslosecond

men o each gun was seven, one dfains that moved around the Reich twakia), but the Flak 36/37 was not anMaximum effective ceiling: 4800 m
them operating a portable rangefinbe in position wherever Allied air easy ‘or cheap weapon to produce, &15T748ft

der, but after 1944 this crew memberattacks were heaviest also_carriedact which led to the introduction of the Rate of fire: (cyclic) 160 rpm

was withdrawn. Ammunition was fed numbers of Flak 36s or 37s. The type-lak 43 guns. Projectileweight:0.64kg(1.411b)
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GERMANY

3.7-cm Flak 43 and Flakzwilling 43

By 1942 the Allied air threat over all the The German 3.7-cm (1.457-in)
various battlefields was reaching theFlakzwilling 43 was an attempt to
point where there were never enouglncrease the firepower ofthe basic
air defence weapons available. TheFlak 43 by adding an extra barrel,
3.7-cm (1.457-in) guns were always inbut rela lively few were produced as
demand as they were the standardhe weapon was rather high and
weapon agi]amstlow-fl ingaircraft, and awkward to emplace.
in 1942 Rheinmetall-Borsig was busy
ple_veloplnP a gun to replace the ex-
isting costly and slow-to-make Flak 367 N
37 series. As ever, Rheinmetall-Borsig 3
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. ) ) o
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 T §
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 partyter the type poured offthe lines at Dir-became preferred over the singlebarrelled version. In action both types
and factional wrangling that often be-kopp. In service the Flak 43 provedbarrel version. In the event both wererequired six-man crews, and if a gur
set the German wartime industrialvery successful, but in the initial rush toproduced until the end of the war, andwvas to be maintained in action for any
dream, so by the time Rheinmetall-get'the new gun into production it hadthere were even plans for a four-barrelength of time more men were neede
Borsig was actually able to go aheamdeen decided to retain the originalmounting at one stage. There was alsto supply ammunition to the gun.
on a new production line well over aFlak 36/37 ammunition and barrel de-a project on which the two barrels o
year had passed, Rheinmetall-Borsigigns. Thus the Flak 43 was at a diswere mounted side-by-side. Specification
was Bartlally able to make up the leeadvantage from the start, for the in- The single- and twin-barrel Flak 43sFlak 43
way by the fact that its gun, known ascreased_speeds of low-flying aircraftwere potent weapons, but the twin-Calibre: 37 mm (1,457 in)
the 3.7-cm Flak 43, was produced withand their increased degree of protecbarrelled version was something of an_engthofpiece:3.30m(130in)
stampings, weldings and simply-tion meant that a single strike from aunwieldy brute to (};e_t in and out of Weight: in action 1392 kg (3,069 Ib)
fabricated components in the samelak 43 did not always bring down theaction ‘because of its general topElevation: -7.5° to +90°
way as sub-machine guns. The protarget aircraft. The only immediate heaviness. Fortunately for Allied air Traverse:360°
duction time for a gun was cut by aanswer to this was to multiply the num-crews, the number of Flak 43s wasvuzzle velocity: 840 m (2,756 ft) per
factor of four, and the overall perform- ber of barrels on asingle carriage, andever enough to meet demands, esp&econd
ance boosted by an increased rate dfis led to the 3.7-cm Flakzwilling 43 cially regardln%the Flakzwilling 43. BP/ Maximum effective ceiling: 4800 m
fire. with two barrels, one above the other,February 1945 there were 1,032 Flak15,748ft)

|

It was early 1944 before the first of on a single mounting. This made a kill43s of both types in service, but ofRate offire: (cyclic) 250 rpm
2@0 were of the twin- Projectileweight:0.64kg(1.411b)

the new guns was ready, and thereafhuch more likely and the Flakzwilling these only

5-cm Flak 41

In World War 1l air warfare terms

there was an altitude band that ex-

tended from ag&;roxmatel 1500 —_—

(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-

(i]ulred was an interim-calibre weapon _

that could deal with this problem but, E"’

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- Newa —vgm

altitude band situation was a gun e LIS i

known as the 5-cm Flak 41, and the

best that can be said of it was that it was ) o _ )

not a success. It was first produced ifhe 5-cm $1.97-|n) Flak 41 was one ofthe least successful ofall the German anti-aircraft guns, for it had excessive

1936, and was yetanother Rheinmetallrecoil and flash and the carriage traversed too slowly. Despite their shortcomings, 50 were used until the war en

Borsig design that was preferred over

a Krupp submission. Development ofand too slow to track fast targets.  ded, One Flak 41 development was th¢he Allies were no more successful

the prototype was carried out with no Two versions of the Flak 41 were formation of one battery operating Typical of their efforts was the British

sense ofurgency, foritwas 1940 beforg)roduced: a mobile one using two ax-under a single remote control. twin 6-pdr, a 57-mm (2.244-in) weapon

the production contract was awardedes to carry the gun and carriage, and a In action the Flak 41 had a crew ofthat never got past the trials stage b

and in the event only 60 guns werestatic version for emplacing close toseven men. Loading the ammunitioncause of its indifferent performance.

completed, The first of them enteredareas of high importance such as thevas no easy task for it was fed into the o

service in 1941 and the type's shortRuhr dams. Despite their overall lackgun in five-round clips that were some-Specification

comings soon became apparent. Thef success the guns were kept in sewhat difficult to handle. Though de- Flak41

mam problem was the ammunition: device until the war ended, but by thensigned for use against aircraft targetsCalibre: 50 mm (1.97 in)

spite its 50-mm (1.97-in) calibre, this only 24 were left. During the war yearsthe Flak 41 was also provided withLength of piece: 4.686 m (184.5 in)

was rather underpowered and omsome development work was carriedpecial armour-piercing projectilesweight: in action 3100 kg (6,834 Ib)

firing produced a prodigious amount ofout using the Flak 41s, not so much tdor use against tanks, butthis AP rouncElevation:-10° to+90°

muzzle blast and flash that distractedmprove the guns themselves but t@ppearsto have been little used as th@averse:360°

the aimer, even in broad daylight. Thedetermine the exact nature of theFlak 41 was one of the few GermanMuzzle velocity: 840 m (2,756 ft) per

carriage proved rather bulky andweapon that was to replace them. Irweapons that was not selected fosecond

awkward to handle in action, and detime this turned out to be a designmounting on a self-propelled carrlagie_.Maximum effective ceiling: 3050 m

spite the characteristics of the exknown as the Geréat 56 (Gerat was a Ifthe Germans were unsuccessful in(10,007ft)

pected targets the traversing mecharcover name, meaning equipment) butheir attempt to defend the interim-Rate of fire: (cyclic) 180 rpm

Ism was also rather underpoweredt was not finalized before the war en-altitude band, it has to be stated thaProjectileweight: 2.2 kg (4.851b)
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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 Il 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.

he war rocket is an old

weapon that was resurrected
during World War Il 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 8
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 i
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 Mobile multiple-barrelled rocket launchers, such as this British 76.2mm (3in) anti-aircraft version,
can carry a powerful payload for laid down huge blankets of fire; the most famous example of this weapon was the Soviet Katyusha.
the costs involved, and so the
arguments for and against such however, they operated rockets asocket-launcher as an important by their application of heavy

weapons continue. a supporting weapon to eke out itemin its military inventory,and barrage fire during several battles.
The arguments for the rocket artillery barrages, and only rarely has improved the performance  British rocket batteries played
were in the ascendancy during attempted to deploy their rocket of the relevant rockets to an their part in the defence of the

World War II, nearly all the major systems in the same offensive  extraordinary degree. Only now nation. At lower tactical levels the
protagonists making operational manner as the Red Army used its are the Western nations beginningarious American M8 weapons
use of them to some degree. various Katyushas. The Katyushasto relearn the importance of this were often used to devastating
Mainly it was used to supplement were nearly always in the fore-  weapon as a counter to massed effect in the reduction of strong-
existing weapons, but the Sovietsfront of the offensive to oust the armoured and infantry attacks. points and bunkers. Only the
discovered that the rocket could German invaders from the Soviet = Nevertheless, during World Japanese failed to use the rocket
at times also be regarded as a  Union, and some of the Soviet ~ War Il the rocket made a consid- to its full effect. They did make

weapon in its own right. rocket types used during those erable impact on many ground some attempts in this direction,
Technologically, the Germans times are still in service all over campaigns. For example, the but for the Japanese the main
were the most advanced of all ~ the world. Indeed the Russian ~ German Nebelwerfer units often problem was production, not
the World War 1l rocket users; Army has maintained the multiple tipped the balance in their favour tactics.
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150m 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-
Ity formed to produce smoke screens
or 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’ g
some two-thirds of the way along the &
rocket body with the main payload be-
hind them. This ensured thatwhen 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-Above: The 15-cm Panzerwerfer 42
name 'Moaning Minnie'. Special ver- was not only more mobile, but more |
sions were issued for arctic and tropicsurvivable; rockets betrayed their
al use. position the moment they fired, so to

Thefirstlauncher issued for use withavoid enemy artillery fire they
these rockets was a single-rail deviceneeded to change position rapidly.
known as the 'Do-Gerat™ (after the lead-
er ofthe German rocket teams, Gener- )
al Dornberger). It was apparently in-with the launcher tubes arranged i
tended for use by airborne units, but itwo horizontal rows of five on the top of ’
the event was little used. Instead then SdKfz 4/1 Maultier armoured half- v/
main launcher for the 15-cm (5.9-in)track, These vehicles were used t s 74
rockets was the 15-cm Nebelwerfer 41supply supporting fire for armoured
This fired six rockets from tubular laun- operations. Up to 10 rockets could be "
chers carried on a converted 3.7-cntarried ready for use in the launchef ==,
Pak 35/36 anti-tank gun carrlagﬁ. Theand a further 10 weapons inside the @&
tubes were arranged in a rough circl@rmoured body. Later in the war simi-f&
and were fired electrically one at alar launchers were used on armoured
time in a fixed sequence. The max-schwere Wehrmachtschlepper (SWS) - &
imum range of these rockets was varihalftracks that were also used to to . o ot . e PN
able, but usually about 6900m (7,545more Nebelwerfer 41s, The SWS couldis s~ SEEat s i e PO g
yards), and they were normally firedcarry up to 26 rockets inside its
en masse by batteries of 12 or morarmoured hull. The |5-cm rockets were amongthe Originally fired from a 6-barrel
launchers. When so used the effects of The 15-cm (5.9-in) rockets were alsoearliest in widespread use by the  mount converted from the Pak 35/36
such a bombardment could be devasised with the launchers intended forGerman army, following an un carriage, by 1942 the 10-tube
tating as the rockets could cover a conthe 30-cm (11.8-in) rockets, with spe- extensive pre-war test programme. ?auncher had been developed.
siderable area of target terrain and theial rails for the smaller rockets fitted -
blast of their payloads was powerful. into the existing 30-cm (11.8-in) laun- E)éOéJIg;Iale,SS kg(14 Ib);filling2.5kg Dimensions:length 1.02m(40,16in);

On the move the Nebelwerfer 41scher rails. diameter158mm(6.22in

were usually towed by light halftracks o Performance: initial velocity 342 m Weights: overall 35.9kg (791b);
that also carried extra ammunition andSpecification 21,120ft) persecond;range 7055m grogellant 6.35 kg (14 Ib); filling
other equipment, but in 1942 a half- 15-cm Wurfgranate 41 Spren 7,715yards) .86 kg (8.5 1b)

tracked launcher was issued. This waD.imensions:Iength979.mm(3%.55in); o
the 15-cm Panzerwerfer 42 which con-diameter 158 mm(6.22|n)7 Specification
tinued to use the 15-cm (5.9-in) rocketWeights:overall31.8 kg (701b); 15-cmWurfgranate41wKhNebel

Performance: Initial velocity 342 m
1,120 ft) per second; range 6905 m
7,550 yards)

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 W
210-mm (8.27-in) design. At first sight

this rocket, known as the 21-cm Wurf-
granate 42 Spreng, looked exactly like
aconventional 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 itwas hollow and the warheadg,
Proper was located some distance

rom the tip. This rocket contained no
less than 10.17 kg (22.4 Ib) of high ex- /
plosive, which on detonation pro- / 4
duced a powerful blast effect, The ! o ] )

weapon was so successful in this desthe21-cm rocket superflmall?/ resembled a conventional artillery round, but
tructive role that only h(ljgh explosive its streamlined nose was hollow and its base had 22 angled venturi to produce
versions were produced. spin stabilization.
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The 21-cm (8.27-in) rocket was usedsmoke, dust and noise meant that the,
with only one type of projector, the Nebelwerfer troops had to be experts +
21-cm Nebelwerfer 42. The first suchat getting in and out of action quickly,
equipment appeared in action in thefor any firing of the large salvoes
Soviet Union during 1943 as it took necessary to cover a target quickl
some time to finalize the launcher de-produced counterbattery artillery o
sign. Originally this was to have been arocket fire that could neutralize the
simple enlargement of the existing 15-launcher units.
cm (5.9-in) Nebelwerfer 41 complete The 21-cm (8.27-in) rockets made
with six launcher tubes, but the largerconsiderable impression on all wh
calibre gave rise to some imbalancéiad to endure their effects, and the i\
Brgblems when the launcher wasAmericans in particular considered; -2,

eing towed and fired, so the numbeithe rocket and launcher design to b 4
oftubes was eventually reduced to fiveso far in advance of anything theyg
and that solved the problems. In allcould produce that they took some ex=%
other respects the carriage was thamples back to the USA and copied*
same as the earlier design and was tnem. The US version was the 210-m
modification of the 3.7-cm (1.456-in) (8.27-in) T36, which was used for a
Pak 35/36 anti-tank gun carriage. Asseries of trials and research program
with the 15-cm (5.9-in) rockets the mes that did nothing to produce an%
firing of the 21-cm (8.27-in) weapon operational weapon but which added:
was by electrical means. Once theconsiderably to the Americans' know
rockets had been loaded in their tubeledge of artillery rocket technology.
the launcher crew withdrew to a safe L
distance #or even took cover), and orSpecification
receipt of the firing order one of the 21-cmWurfgranate 42 Spreng
crew operated a special switch-geabimensions:length 1.25m (49,21 in);
box and the full load of rockets werebody diameter 210 mm (8.27 in)
fired one at a time in a fixed sequenceWeights: overall 109.55 k%%41.5 Ib);
The salvo firing of the rockets pro- propellant 18,27 kg (40, );
duced a considerable amount ofexplosive 10.17 kg (22,4 Ib)
smoke and dust that revealed the laurPerformance:initialvelocity320m
cher and battery position to the(1,050 ft) persecond; range about

enemy, and during their trajectory the7850 m (8,585 yards) Enteringservicein1943,the21-cm reduced to five to compensate for the
rockets produced their characteristic Waurfgranate 42 was to have used theincreased charge. The Americans
moaning noise that made them so dis- same carriage as the 15-cmrocket, were soimpressed by the 21-cm
tinctive a weapon. This combination of but the number oftubeshadtobe weapon that they copied it.

GERMANY

28-cm and 32-cm Wurfkdrper

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- 4
ward and- bulky rockets with a poofg
ballistic shape, but both had powerfu
payloads.

he smaller weapon was the 28-cm
Wurfkorper Spreng, which used a
heav?/ high explosive warhead, while
the [arger weapon was the 32-cm
Wurfkdrper 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- : Lo
lancing these disadvantages was the P R e
fact that both were devastating in their ' ]
effects ifthey hit atarget, and the highThe short-ranged but powerful 28-cm and 32-cm rockets were among the first
explosive rocket was highly regardedto be fitted to vehicles, in this case the ubiquitous SdKfz 251. This conversion

for use in urban fightingwhere housesvas known as the TootStuka ' or 'Howling Cow'. Specification
or other structures had to be de- . ) o . 28-cm Wurfkdrper Spren )
molished. launching method was static, and tdime in a set sequence. This rocketDimensions:length 1.19m (46.85 in);

trooEs in wooden carrying crates, or32-cm Nebelwerfer 41 was developednames butwas often known as the 'Stuweights:overall82.2 kg(181 |
Packkiste. These crates doubled aghis was a simple trailer with frameska-zu-Fuss' or 'heulende Kuh' (Footpropellant 6.6 kg (14.56
launching frames and were fitted withfor six rockets in two superimposedStuka or Howling Cow) and was often 49.9 kg (110 Ib)
simple forward supporting legs forrows of three, and after the 15-cmused to support Panzer operationsPerformance: range about 2138 m
rudimentary aiming purposes. In thisNebelwerfer 41 this launcher was theespecially in the early days ofthe inva-(2,337 yards)

form both rockets could be used bymostimportant early equipment of thesion of the Soviet Union.” Later in the

assault pioneers to demolish bunkerdNebelwerfer units. ] war other vehicles, usually captured

or strongpomts, but more often the Another and still more mobile laun- French or other impressed vehicles, L

rockets were used in batches of fourcher for these rockets was the schwemere used to bulk out the numbers ofSpecification

resting on simple launcher frameser Wurfrahmen 40, in which six laun- mobile launchers available. All man- 32-cmWurfkérperMF150

known as the schweres Wurfgerat 4@her frames were mounted on _thener of light armoured vehicles wereDimensions:length 1.289 m (50,75 in);
or schweres Wurfgeréat 41, which dif- sides of an SdKfz 251/1 half-track. Theused in this role, some carrying onlybodydiameter320 mm (12.6in)
fered from each other only in that therockets were mounted on the siddour launchers. Many of these impro-Weights: overall 79 kg (174Ib?;
latter was tubular steel- rather thanframes still in their carrying crates.vised launcher vehicles were usedpropellant6.6 kg (14.56 Ib); filling
wooden-framed. Both could be usedAiming was achieved by simply point- during the fighting in Normandy in 39.8 kg (87.7 Ib)

for pre-arranged barrages, as duringng the vehicle towards the target, andl944. Performance: range about 2028 m
the siege of Sevastopol in 1942. Butthighe rockets were then fired one at a (2,217 yards)

Both rockets were issued to theprovide some form of mobility the 287 vehicle combination had severalbodydiameter 80mm§)11in£)

); filling
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GLHMANY

30-cm Wurfkorper 4

Comgared. with 28-cm (li-in) and 32- ; 7
cm (12.6-in) rockets which preceded : o
it, the 30-cm Wurfkdrper 42 Spreng
(also known as the Wurfkdrper 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 cleani \
er design, but it had a much higher

propellant/payload ratio than anyAbove: The 30-cm Wurfkdrper 42
other German artillery rocket. Howev- rocket was an improvement overits
er, to the troops in the fields these techimmediate predecessors, being
nicalities were far less important thanm uch cleaner aerodynamically and
the fact that the more advanced type ofeaving much less telltale smoke in
propellant used with the new rocketits wake. Despite these advantages
produced far less smoke and exhaustould not be produced in sufficien t
trails than the other rockets, and waiguantity to supplant the earlier
thus far less likely to give away the designs.

firing position. ButTforallthisimprove-

mentthe 30-cm (11.8-in) rocket did notRaketenwerfer 56; to ensure that th
have any marked range advantagesew launcher could be used to the'
over the existing rockets. It had amaximum each was provided with aj
theoretical range of some 6000 mset of launcher rail inserts to allow 15-f
(6,560 yards), but practical rangescm (5.9-in) rockets to be fired if re- | §
were of the order of 4550 m (4,975qé1|re_d. When not in use, these 15-c ; 9
yards). .9-in) rails were stacked on top of the o A2

g 3 L A

The first launcher used with the new30-cm (11.8-in) frames. Yet another

30-cm (11.8-in) rockets was the 30-cnrationalization was that the 30-cm (11.8-A gunner places some rather made too late in the war for anythin
Nebelwerfer 42, This was a simplein) rockets could also be fired from the optimistic camouflage over a 30-cm actually to reach the troops, and it no
conversion of the 28/32-cm Nebelwer-schwerer Wurfrahmen launcherrocket launcher. Initially fired from  appears doubtful if any 12-cm (4.72-in
fer 41 with the simple rail launching frames of the SdKfz 251/1 half-track, modified 28/32 cm launchers, the 30-rockets were ever made.

frames altered to accommodate theriginally intended for use by the 28- cm rocket was soon provided with its

new rocket shape and size. But thigm (11-in) and 32-cm (12.6-|n¥ rockets. own carriage, based on that ofthe  Specification

simple conversion did not last long, forWhen launched from these frames, thé-cm Pak 38 anti-tank gun. 30-cm Wurfkorper 42

almost as it was issued a new program30-cm (11.8-in) rockets were fired from Dimensions: length 1,23 m (48.44 in);
me of rationalization was drawn up andheir carrying crates or Packkiste, and30-cm (11.8-in) rocket was not used inbody diameter 300 mm(11,8in)

the special trailer of the Nebelwerferno doubt the 30-cm (11.8-in) rocketsvery great numbers. The earlier rock-Weights: overall125.7kg (2771b);

41 and 42 was eliminated. Instead avere used by assault pioneers forets remained in service right until thepropellant15k 33,07I%);explosive
new trailer based on the carriage ofdirect firing from their crates in the end of the war despite a late attempt td4,66 kg (98,46?b

the 5-cm (1.97-in) Pak 38 anti-tank %un_same manner as the earlier 28-cm (11replace all existing weapons, includ-Performance:initialvelocity230m
was placed into production and thein) and 32-cm (12.6-in) weapons. ing the 30-cm (11.8-in) t\7/pe, by an en-2754ft) ersecond; range about
30-cm (11.8-in) launcher frames were Despite its_relative improvementstirely new 12-cm (4.72-in) spin- 4550 m (4,975 yards)

placed on this to produce the 30-cnover the earlier artillery rockets, the stabilized design, This decision was

® Japanese rockets

The Japanese recognized the value afated metal troughs. Attimes the rock 4
the artillery rocket to their under- ets were simply emplaced to be lau
armed forces and carried out con-ched directly from holes du? in the
siderable design and developmenground. A more conventional launcher
work in order tofprowd_e aweapon thatused in small numbers only was a sim-
could make up for their lack of indust- ple barrel on a light artillery-type car-
rial capacity, Unfortunately for them riage.
their results were patchy and well be- These 20-cm (7.87-m) rockets
hind the work carried out by the Allies. formed the bulk of the Japanese rocket
To add to the lack of Japanese succeggogrammes but there were others.
there were often development prog-One was the Type 10 Rocket Motor
rammes carried out in o?posmon fowhich was a simple propulsion unit de-
each other, and typical of these weresigned to push aircraft bombs along
the projects to develop a 20-cm (7.87+amps or troughs to launch them, At
in) rocket by both the army and theleast two versions of the Type 10 ex-
nav?/{ isted but they were very inaccurate
The Army 20-cm Rocket may be re-and had a maximum range of only
garded as the better of the two pro-1830m (2,000 yards). The launchers ,
jects. It was a spin-stabilized rocketused for these rocket motors were \ J
using six base vents to impart prop-often improvised, and improvisation I

ulsion and spin, and had an overall rewas also used in at least one case e
semblance to an artillery projectile. Towhere the conventional fins of an air- ;

fire thisrocket the army provided whatcraft 250-kg (551-Ib) bomb were re- By the time these rockets were usedapan undertook considerable
appeared to be an oversize mortaPIaced by a large rocket motor forJapanese industrial capacity was_inlevelopment work on rockets, but
known as the Type 4 Rocket Launcher]aunching from a simple wooden such a state that the conventional higkagged behind the other belligerent
The rocket was inserted into the 'bartrough. Some intelligence reRortsfromeproswe warheads for these rocketsations and produced few usable
rel' by raising part of the upper sectionthe period (1945) speak of these launeften had to be replaced by simpleweapons. This 20-cm army rocket

of the barreland part of the tube basehers mounted on trucks, but no conpicric acid. was one of the small number to see
was open. This launcher was supfirmation of these has been found. action.

posed to deliver the rocket relatively The Iargest of all the Japanese rock- o

accuratelg, but few eguipmentsets had a diameter of 447 mm (17.6 in) Specification Specification

aPpear to have been issued and mosnd this 44.7-cm Rocket was a someArmy 20-cmRocket __ Navy 20-cm Rocket

of these were used for coastal dewhat crude spin-stabilized design thaDimensions:length984mm(38.75in); Dimensions:length1.041m(41in);
fences. was used in action on Iwo Jima anddiameter 202 mm (7.95in diameter 210 mm (8.27 i

7in
The Navy 20-cm Rocket resembledLuzon, It had a rar:jqe of 1958 m (2,140Weights: overall 92.6 k (124.95 Ib&; Weights: overall90.12k 2198.5Ib);
the army weapon in many respectsyards) at best, and was launched fronpropellant not known; filling 16.2 kg ;ir7oggllant8.3k (18.31b); filling

but was’intended for launching fromshort wooden racks or frames. It was(PSSJIb) o ) kg(38.61b)
trou%hs made from simple woodenwildly inaccurate, but it did have a Performance: initial velocity not Performance: initial velocity not
planks, or in some cases more sophistwarhead weighing 180,7kg (398 Ib). known; range notknown known; range 1800 m (1,970 yards)
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iR UI\S/SIFi8 82-mm rocket

During the 1920s and 1930s the Soviethen sufficient US-supplied Lend-[a - » & . & = R AR L T
Union used a great deal of its researchease trucks became available the% g A e O S N i D N va o -.F%
potential to determine exactly howtoo were used as M-8 launcher vehiria ~~ " ° %o v ag=as . f_‘;:a_.i?"
Bropellants suitable for rockets couldcles: tyﬁical of these was the " ¢ «#% _#3,7 «xg* " ¥ sy et
e mass produced, Even before 1918tudebaker 6x6, which was large. % % = <« o .07 3 "!w;ﬂ
the Russians had been great advocatesiough to take rails for 48 rockets and . TR e RN - ‘prl
of the war rocket, and after this thewhich thus became the BM-8-48. But - . Py X it ol
Soviets were determined to remain inbeing wheeled, these launchers could . « v, 2s By
the forefront of rocket technology de-not always traverse the rough terrain of «#%* B ; ;’.m
spite the fact that they were hamﬁeredhe Soviet Union or keep up with the = : RS iy, -
by a lack of industrial potential, which tank units they were meant to support., i e o

in turn led to their selection of the sim-At one point experiments were made
pler and more easily produced fin-to fit single-rail launchers to the sides
stabilized over the more accuratedf tank turrets, but they came tog'
spin-stabilized rockets. One of theirnothing. Instead numbers of the T-60:
very first designs, produced duringlight tank, which had proved to be of|
the’late 1930s, was one of their mostittle combat value in its designed role,
famous rockets, namely the 82-mmwere converted to take rails for 24 M-
(8.23-in) M-8. rockets and the type thus becam

The M-8 rocket was an off-shoot of known as the BM-8-24.

an aircraft rocket programme. The air- There were other launchers for the's. .~ .
craft rocket was the RS-82, and suchM-8 rocket, including a special eight-- 3% < &
was the state of the Soviet rocket derocket frame intended for use by [ & %
velopment programme that it actua||¥mounta|ntroops.Onalloft_he M-8 laun-.. K b,
entered service after the 132-mm (5.2¢hers the rockets were fired not ina ™~ -~ * *-é.;_ .
in) rocket. The M-8 was a small rocketmassed salvo but in ripples under the "% <
W|thamaximumrandge 0f5900 m (6,455control of an electrical rotary SWItCh|é oW S
yards) that carried a fragmentationbox. ] [=-£ g : : Ronc
warhead. It was carried on and fired The M-8 rockets had quite an effect —— -~ -~~~ .o~ ..~ 7
from a series of rails carried on 6x60n the recipient German troops who
trucks, and these rail launchers werdiad to endure the high fragmentationSeen here mounted atop a T-70 light Specification
just one type of the series of weaponwarheads fired into them in large num-tank, the M-8 82-mm rocket had its M-8

nown as Katyusha. One of the first ofbers. The Waffen SS was so impressedrigins in an aircraft rocket Dimensions:length660 mm(26in);
these multiple launchers was carriedhat it decided to copy the designprogramme;itproved an enormous body diameter 82 mm (3.23 in)

on a ZiS-6 6x6 truck. As this arrange-direct (along with the launcher rails) assuccess and served throughout the Weights: overall8kg(17,61b);

ment could carry and launch up to 36ts own ‘Himmlerorgel'. The M-8 rock- war. The Waffen SS were so propellant 1.2 kg (2.645 Ib); explosive
M-8 rockets it was known as the BM-8- ets remained in service throughout thémpressed that they copied it. 0.5 kg (1.1 Ib)

36, the BM denoting 'combat vehicle'war, but following 1945 was gradually Performance:initialvelocity 315m

as a cover name. It was not the onlyphased from use in favour of theticular the 132-mm (5.2-in) and 310-mm glg,(())OSSfE()Sp‘%rosec%nc)i;maX|mum range
m (6,450 yards

vehicle that fired the M-8 rocket, for heavier Soviet war rockets and in par{12.2-in) rockets.

B V-13 132-mm rocket

The most widely used of all the Soviet

war rockets during World War 1l was

the M-13 132-mm (5.2-in) weapon. It

was designed during the late 1930s,

and when the Germans invaded tr;e

Soviet Union in 1941 there were only

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 o

the Smolensk front in July 1941, whe

they caused near-panic among the

hapless German troops, This is hardl

surprising, for in a period of under 1

seconds a single M-13 battery coul

swamp a large area in high explosi

toanextenthithertounseeninwarfare.
ThesefirstM-13 batteries were ve

much special units. The launchers far

the M-13 fin-stabilized rockets were

carried by ZiS-6 6x6 trucks with raila

for 16 rockets. The rails were known

'Flute' launchers to the Soviet troops

a result of their perforated appeal

ance, but they soon gained the nal

Katyusha, and at one time were know

as 'Kostikov guns' after their suppose

designer. For security purposes th

launchers were usually shrouded i

tarpaulins when not in use, and th

crews were culled from Communis

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 rang
of about 8000 to 8500 m (8,750 to 9,29
yards). The usual warhead was of the
HE fragmentation type, and as always o
with fin-stabilized rockets accuracy Shunted off the road and abandoned, this is the most famous of the war rockets: the truck-mounted Katyusha.
was not of a high order. But as theBecause of the distinctive moaning sound the missiles made in night, the Germans dubbed the weapon 'Stalin's
M-13s were usually used in massedrgan'.
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barrages this last mattered only littleyocket motors burning together atby later models, The M-13 is still in Specification

Later versions of the M-13 used a formlaunch to produce a possible range ofervice with many countries, althoughM-13

of efflux diversion to introduce more 11800 m (12,905 yards), and this rocketmodern trucks are now used as carBimensions: length 1.41m (55,9 in);
spin for increased accuracy, but thisvas launched from the upper rails ofriers in place of the old war-time mod- body diameter %32 mm (5.2in)
measure reduced the range slightlythe launcher only. The M-13-DD had els. In fact the development life of theWeights: overall 42.5 k (83,7Ib?
As mentioned above, thefirstlaunchethe greatest range of all solid-basic M-13 is still not over, for the propellant7.2 kg (15.8g| ); expl
txpe used 16 rails and was known apropellant artillery rockets in World Chinese are now using the rocket as 4.9 ﬁg (10.8 Ib)
the

1

osive

BM-13-16, but when supplies ofWar 1. . form of minelet-laying device known Performance: initial velocity 355 m
Lend-Lease trucks became available After 1945the M-13rocketbatteries as the Type 74. 1,165ft) persecond; range 8500 m
they too were used as Katyusha caremained in Red Army use right up to Eg,zgsyards)

riers. Several types of truck, including1980, when they were finally replaced
Studebakers, Fords, Chevrolets and
Internationals were so used, along with
STZ-5artillery 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-
tionwas 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 inJuly 1941. It
continued to serve in the Red Army
until 1980 and still equips several
Russian allies today.

USSR

B M-30 and M-31 300-mm rockets

The M-30 300-mm (11,8-in) rocket was ) o
introduced during 1942 when it wasEnteringservicein1942,the M-30
ﬁ)premated that good as the M-8 an@00-mm rocket carried almost six |
/-13 rockets were, a heavier explo-times as m uch explosive as theM-13(,
sive warhead would be an advantagebut its heavg payload reduced its |
The M-30 used amodified M-13 rocketrange to under 3 km (1.8 miles). The™®
motor allied to a bulbous warheadfirst mobile launchers were
which contained 28.9 kg (63.7 Ib? ofex-introduced in 1944,
plosive, which more than met the re-
quirement though the range was li-
mited to_no more than 2800 m (3,060
yards). The firstM-30s were fired from
their carrying crates with the aid of a
frame known as Rama, which was a
close copz of the German method of
using the Packkiste for launching from
the schwere Wurfgerét. 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 liké 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 ve;y close range. ) . stabilization and hence accuracy,Specification

By the end of 1942 a newer type ofof this launcher were carried by theRange was sl(quhtly reduced, but thevi-30
300-mm &11.8-|n) rocketwasready andziS-6 6x6 truck, but most wartime pro- M-13-UK could greatly decrease theDimensions: length 1.20 m£47,24 in);
this was known as the M-31 to diffe- duction examsples were carried orarea of ground coveréd by a batter}bodydiametergoo mm(11.8m
rentiate it from the earlier model. TheLend-Lease Studebaker US-6 6x6and thus increase the amount of exploweights: overall 72 kg (158.7b);
M-31 had an improved rocket motortrucks. These American trucks weresive faIIin%upon a point target. ropellant7.2 kg (15.% Ib); explosive
that gave a range of 4300 m (4,70Sitted with steel shutters over the cab The M-30 and M-31 rockets were 28.9kg(63.7|b)

ards), This rocket could be fired fromwindows for Erotectlon against blastfitted only with HE warheads. They Performance: initial velocity not known
he Rama frames in the same mannewhen the rockets were fired. were undoubtedly powerful projec-
as the M-30, but later Ramas could take After 1945 the M-31 rockets did not tiles, but they lacked range and forSpecification
six M-31s or M-30s in place of the ori- survive for many years as they weremuch of the war their mobility was vir- M-31
ginal four. By March 1944 the first essentially short-range weapons, anwaléy nonexistent as they had to beDimensions: Iengoth 1.76 m(69,3in);
mobile launchers for the M-31 as such often suffered from counterbatfired from the static Rama frames. It bodydiameter 300 mm 11.8ing)
mogeared. These could carry up to_12eryfire. Butthe basic M-31 did under-was not until the later stages of the waiweights: overall 91.5 kg7 201.71 ?;

-31s (the short range of the M-30go some developmenmt before it washat they were provided with mobility propellant 11,2 kg (24.7 kg); explosive
ruled out their use with the mobile dropped. There was an M-31-UKinthe form ofthe BM-31-12, atardiness 28.9 kg (63,7 Ib)
launchers), and the type was thusvhich used some of the efflux gases tdor which the German troops on thePerformance: initial velocity 255 m
known as the BM-31-12. Early versionsimpart a measure of spin for increase@astern Front were no doubt grateful.(836 ft) per second
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Rocket, HE, 4.5-in, M8

Whenthe USAenteredthewarin1941medium tank. The Calliope had no
the US forces had no rockets at all ifewer than 60 launching tubes and was
service or in prospect, butwith typicalconstructed from plywood as it was a g
energy the Americans used their conene-shot weapon for use against
siderableindustrial potentialand techstrongpomts. After firing or in an f&
nical knowledge to remedy this deficitemergency the whole device could be
with great speed. In what seemed likgettisoned. The T44 was even large
no time at all they had erected hugaghanthe Calliope asithad 120 launché
facilities for producing rocket prop- tubes, and was designed for installa-
ellants of all kinds and were busy detion in the cargo area of a DUKW or
signing and producing rockets for allLVT amphibious vehicle. This was a %
purposes. One of these rockets wassimple area-saturation launcher as
relatively straightforward fin- there was no method of varying eleva- &
stabilized weapon known initially astion or traverse. A similar device
the T12 but later standardized as th&nown as the Scorpion but mounting
Rocket, HE, 4.5-in, M8. This nose-fused144 launchers was used on DUKWSs in
114.3-mm (4.5-in) rocket was destinedthe Pacific theatre. The T45 was a twin
to be fabricated in larger numbersl4-barrel launcher that could be fitted
than any other World War Il artillery to the sides of various vehicles, includ-When America entered the war the 4.5-in rocket was put into production
rocket, no fewer than 2,537,000 belné;ng light trucks, Yet another launcher US Army had no rockets in service  and proved highly success fui, over
produced by the time the war endedthat fired the M8 rocket was the M12and none on the drawing board, but 2*/2million beingmanufactured by
The M8A1 and M8A2 were slight which was a single-shot 'bunker-after a little experimentation theMS 1945,
variations of the M8 and were used irbuster' along the lines of the British
the same manner: the former had &lLO. = 7 : —=— '
strengthened motor body and the lat- Despite the large-scale use of the
ter had a smaller warhead with thickemM8, its inaccuracy was such that it was
walls, The M8A3 was an M8A2 with considered inadequate as an artiller
modified fins. rocket. Using knowledge gained from
Being only fin-stabilized, the M8 was trials with captured German rockets,
inherently inaccurate and was accorthe Americans developed a 114,3-mm
dingly used not for the engagement of4.5-in) spin-stabilized rocket known
oint targets but for the saturation ofas the M16, along with a multiple laun-
arge areas with fire. Thus it was useaher known as the T66 which could fire
extensively for the mass bombard-24 rockets in two seconds. This com
ment of target areas before amphibination arrived on the battlefronts
bious landings or as a supplement tsomewhat late in the war and was used
massed artillery bombardments. Evemuring only one engagement in Ger-
at short ranges its accuracy was erranany before the end of the war in
tic, so nearly all the launchers usedEurope. It was not used in the Pacifi
with the M8 were multiple types. theatre, but was retained on the book
Typical of these was the T27 Multiple for some years after 1945.
Rocket Launcherwhichfired eight M8
rockets and was carried on the back dRight: An unusual mounting for the
a CMC or Studebaker 2°/2-ton truck,M8 - a captured German half-track
There were several variations of thiscarries the 60-tube launcher more
launcher, one (the T27E2) with capac-commonly fitted to tanks. A fin-
Ey for up to 24 rockets. The T34 or stabilized projectile, theMS was
alliope was a Iarcf;e launcher carriecerratic in night and needed to be
over the turret o

an M4 Shermanfired in quantity to guarantee a hit.

Specification

Rocket, HE, 4.5-in, M8

Dimensions: length 838 mm (33 in);
body diameter 114.3 mm (4.5 in
Weights: overall 17.5k ?38.5Ib .
propellant 2,16 kg (4.75 Ib); explosive
1.95 kg (4.3 |b)

Performance: maximum velocity 259 m
(850ft) persecond; maximumrange
4205 m (4,600 yards)

Left:M4 Sherman tanks sport the T-
34 60-tube launcher known as
Calliope. The tubes were made of

lywood and could only be used a
ew times before disintegrating, but
the launcher provided tank units
with awesome close-range
firepower.

Above:A gunner checks the sights of
the simPIe T-27 eight-tube launcher,
generally fitted to CMC or
Studebaker 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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e Uﬁ-in Rocket

During the late 1930s the need for im-
proved defence of the United _Kin?-

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 3
went ahead on the design with some \

momentum.

The 51-mm (2-in) rocket was a sim- .
le device that used a propellant i
nown as solventless cordite or SCRK. L

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-
tr_o% the weapon after it had been jn
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 shippin?. ) ) = e SRS
There were many and various simpleeady it was agpremated that the larpillar Box mounting its name. The aim- The 2-inrocketwas an ingenious, if
naval mountings Such as the basic verger 76.2-mm (3-in) rocket was mucher could fire all 20 of the rockets in oneover-optimistic, anti-aircraft

tical launchers that were mounted orbetter for this role and relatlvelal few salvo or two salvoes of 10 rockets usingveapon, being designed to destroy
each side of the bridge on many Ilghﬁl-mm (2-|n? rockets were produced.electrical ignition. low-Hying aircraft by fouling their
vessels. These were supposed toOne naval mounting that was used Other forms of land-mounted 51 -mmpropellers with theYong wire it leftin
launch their rockets as a low-flying air-on land was the one known as the 2-i2-in) rocket launchers existed andits wake.

craft attacked the ship. As the rocketfocket Mounting Mk 1l, Pillar Box were used but only in very small num-

rose they were designed to carry aloftnounting. This was used durlng thebers as temporary defensive mea-

a length of light wire that would en- desperate days of 1940 and 1941 tgures. The 51-mm ﬁz-in) rocket wasSpecification

mesh itself in the aircraft's propellersprovide at least a measure of coastateally too small and light to have any 2-in Rocket

and bring it down. The system neveranti-aircraft defence, and could launchgreat destructive effect, but the les-Dimensions: length914.4 mm (36 in);
worked and neither did many otherup to 20 rockets. The rockets weresons learned in the design and debodydiameterSg mm (2.25in
similar_and somewhat optimistic de-arranged in two vertical rows of five on velopment of these early attempts atVeights: overall4,88 kg (10.75 Ib);
vices. There was a high explosive vereach side of a central drum housing invar rockets had a good éffect on IateIWar%ead 0,25 kg (0.569Ib)

sionthat could carry a0,25-kg (r?_.56-lb)wh|ch the aimer operated the simpledesigns, Performance: initial velocity 457 m
warhead, but by the time this wascontrols. This drum housing gave the (1,500 ft) per second

=< Ué—in Rocket

Design work on British artillery rock- Designed originally as an anti-
ets started as early as 1934, though onlgircraft system, the 3-in rocket _
on a low-priority basis, and by 1937 achieved modest success as a e e
had reached the position where a 3-iground weapon. However, itis better
Rocket was proposed as an alternativenown as an air-to-ground weapon, -
to the anti-aircraft gun, Under strict fired from Hawker Typhoons over
security conditions, development of Normandy.
the new rocket went ahead with the ) )
cover name UP (unrotated rolectlle%.the Projector, Rocket, 3-in, No. 2 Mk 1
Early firings were made at Aberporthcame along. This used a two-rail laun-
in Wales, and by 1939 the final testching system and was produced in
firings were being made in Jamaicasome numbers, still firing the 76.2-mm
These led to the establishment of thé-in) rocket but fitted with more soph-
first operational battery near Cardiffinisticated fusing systems including ear- 4
South Wales, where it'was known as dy attempts at proximity fusing” and-£
'Z' battery. ) _other electro-magnetic devices. Sormg
This first Z battery used a single-railof these No. 2 projectors saw action iff
launcher known as the Projector, 3-inNorth Africa, including port defence at
Mk 1. ltwas avery simple, even crudelobruk. . )
device and it was produced for both The next improvement in launchin
the army and the Royal Navy, althoughmethods was the Projector, Rocket, 3-
in the event most of the Royal Navy'sn, No. 4 Mk 1 and Mk 2. This had no
allocation went to the merchant navy,fewer than 36 launcher rails to fire nine
The rocket was a simple fin-stabilizedrockets in a ripple sequence. This pro-
tube containing a motor and the sampector was mobile as it was carried on
SCRK cordite used on the 51-mm (2-in)converted 76.2-mm (3-in) anti-aircraft
rocket, These early designs werelatform trailers. Again some of these
somewhat erratic in performance, an$ro ectors were used in North Africa.
accuracy was such that huge salvoes The largest of all the British 76,2-mm
had to be fired from all the projectors(3-in) rocket projectors was the Pro-
in a Z battery in order to have somegector, Rocket, 3-in, No. 6 Mk 1, which
chance of hitting an aircraft target.could fire 20 rockets in four salvoes,
They did have their successes, bufhis entered service in 1944 and was
they were few and not improved untilintended for use in static locations for
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home defence. By the time they werethat the 76.2-mm (3-m) rocket wasairborne 76.2-mm (3-in) rocket hadpropellant5.76 kg (12.7 Ib); warhead
ready many were manned by Hometaken up as an aircraft weapon. Firedeached a considerable state of design.94 kg (4.28 Ib)
Guard units as they were consideredrom short launcher rails it proved to development and was even beingPerformance: maximumvelocity457m

simple enough for relatively untrainedbe a devastating ground attack missileused to sink U-boats. 1,500 ft) per second; service ceiling
users, especially when they were firedespecially against tanks, and during o 770m(22,2001t); horizontalrange
en masse by battery at easily-visible1944 proved to be one of the mostSpecification 3720 m (4,070 yards)

targets. In the event they were littlepowerful of all anti-tank weapons 3-in Rocket )

used. when used by 'cab-rank' HawkerDimensions:length1.93m(76in);

One unexpected offshoot from theTytphoons over the Normandy bat-bodydiameter82.6 mm(3.25in)
anti-aircraft rocket programme wastléfields. By the time the war ended theWeights: overall24.5kg (54 Ib);

~ ~ UK
r%l.% LI LO SEeC|f|cat|on
. ) LILOrocket (9.53-kg/21 -Ibwarhead)

By 1944 the Allies were becoming plete and the other 35.5kg (78.25 It()))c_)nly some 45 to 50 m (49 to 55 yards),Dimensmns:Ien%th 1.238m(48.75in);
accustomed to the Japanese tactic afomplete. The idea was that the LILOfive rockets had to be fired. This maybody diameter82,55m (3.2 inR
using heavily-protected bunkers toprojector could be carried to its firing sound uneconomic but the alter,natlvaNeights:overaII17.8k%ﬁ39.25 b);
delay Allied advances, not only on thelocation by one man, with another car-was to bring up heavy artillery with all propellant1.93kg(4.25Ib); explosive
Pacific Islands but also in the land war+ying a rocket on a suitable backpackits_attendant risks and labour. 1.8kg (4 b
fare raging in South East Asia. The onlyThe projector was then set up as close The Americans also used a shortPerformance: not stated
effective way to demolish these for-to its intended target as possible andan%e rocket for the same purpose as = |
midable defensive works was by thethe rocket loaded into the launcherLILO. Their device was known as the Specification
use of heavy artillery at close rangestube from the front. Open sights wereM12 Rocket Launcher which fired a LILO rocket (127.2-kg1/60-lb warhead)
but the Jaﬁanese did not always buildsed to aim the weapon, the back leg$14.3-mm (4,5-in) rocket, and this re-Dimensions: length 1.321 m (52 in);
their bunkers where such "heavyof the launcher being moved forsembled LILO in many ways apart bodydiameter 152 mm (6in
weapons could get at them. The rockethanges in elevation. When all wasfrom the fact that the “first launcher Weights: overall35.5 k% 78.251b);
was obviously a relatively portable ready the rocket was fired electrlcallg,tubes used were plastic and were dispropellant 1.93 kg (4.251b); explosive
method of dealing with such obstaclespsing a light 3.4-volt battery. The LILO carded after firing. Such a s¥stem6.24kg(13.751b)
and thus there emerged a programmm®ckets were capable of penetratingroved to be too wasteful, even for thePerformance: not stated
known by the cover name LILO. 3,05m (10ft) of earth plus a layer of US war economy, so a later version

LILO was a very simple single- logs, so they could normally penetratewas developed as the M12E1 whichAs the Allies drove the Japanese
barrel launcher designed to fire aany Japanese bunker. But the maiused a magnesium alloy tube thatback towards their homeland,
rocket at short range against bunkerproblem was hitting the target: despitecould be reloaded and reused. Thesaumerous expedients were tried to
type targets. It fired a projectile po-the fact that a degree of spin was improjectors were used during the latteknockout the toughly-constructed
wered bythe Motor, Rocket, 3-in, No. 7parted to the rocket as it was launchedstages of the fighting on Okinawa whenbunkers that were the hallmark of
Mark 1 to which two types of warheadthe inherent inaccuracy of the rocketthe” Japanese defenders had to hgapanese positions. One such was
could be fitted. Both were HE types,was such that to ensure a 95 per ceritlasted from their heavily-defended LILO - a short-range single-shot 60-
one weighing 17.8 kg (39.25 Ib) com-chance of hitting a point target distantcaves. Ib(27-kg) rocket.
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=< Land Mattress

AIthouih early development of the system of rotary spoilers over the rock-
war rocket in the United Kingdomwas et exhausts was formulated and put
initially to produce an anti-aircraft into use. The rotary spoiler disturbed
weapon, some consideration was alsthe exhaust gases by closing off their .
iven to producing an artillery rocket. efflux by varying amounts, and thus re-
ne early attempt at this was a designlucing the minimum range to 3565 m
for a 127-mm (5-in) rocket which was (3,900 yards).
rejected by the army but adopted by For all the success of the Land Mat-
the Royal Navy for ‘use in modified tress, not many equipments were used
landing craft for the saturation ofland-in action before the war ended in
ing beaches and a{gﬁroaches by magurope in May 1944. By thattime many
sed rocket fire. This eventually were only just emerging from the fac-
evolved as the 'Mattress', but rangeories ready to be sent offto South East
was limited, However, further trials re- Asia, but their use there was very
vealed that the range could be imdimited, as aresult mainly of the weight
proved by introducing, at launch, ade-and bulk of the projectors in the area's
gree of spin which would also improvejungle conditions. A special 16-barrel
acc_urac%, and this was_simplyversion was accordingly developed
achieved by using an aircraft 76.2-mmfor towing by a Jeep, but the war was
3-in) rocket motor attached to a navalover by the time it was ready for ser-
3-kg (29-Ib) warhead. This increasedvice.
range to a possible 7315m (8,000 In action, a single Land Mattress
yards), making the artillery rocket aprojector salvo could result in 50 per
viable proBosmon once more. Thuscent of the rockets falling in an area
‘Mattress' became 'Land Mattress'. 215 m (235 yards) long by 219 m (240

The first army launchers for theseyards) wide. The rockets' were fired in -~ \
new Land Mattress rockets had 32 barripples at 0.25-second intervals so that ~. = i
rels, but a later version had 30 barrelsthe entire salvo could be fired in 7.25
Demonstrations of this launcher greatseconds. During the crossing of theLandMattress was a curious hybrid
ly impressed Canadian army staffScheldt the first Land Mattress batteryan army weapon constructed from
officers, who requested a 12-launchefired 1,146 rounds over a six-hourt an aircraft rocket motor and a 5-in
battery which in the event was readyperiod, As each warhead payloadhaval warhead. Early models were /
for action on 1 November 1944, ThISWGIPhed_3.18_ kg d(7 Ib), the effects carseverely restricted in performance
battery went into action during thewell'be imagined. since elevation was restricted
crossing of the River Scheldt and was a o between 23 °and 45 °.
great success, to the extent that mor&pecification
were requested and produced. Théand Mattress (rockeg/) )
Land Mattress launcher was limited inDimensions:length 1.77m(69,7in)
its elevation capabilities to between 23Veights: overall30.5kg (67.25Ib);
and 45°, and this not only limited the propellant5kg(111b); payload3.18 kg
maximum range to 7225 m (7,900(7 Ib)
yards) but also limited the minimum Performance: maximumvelocity 335 n)
range to 6125m (6,700 yards). To rea(/_1,100ft persecond; maximumrange
duce the minimum range possible, &225 m (7,900 yards)

Above: Loading 30.5-kg éG?-Ib) big volleys. The first Land Mattress
rockets into the 32-round launchers battery fired over 1,000 rounds in si
was anexhaustingjob, buttobe  hours during the crossing of the
effective rockets had to be fired in  Scheldt.
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Above:Loaded and ready to fire, the Right: Land Mattress spent more
crews make their final checks beforetime on the test range than in action.
taking cover. Fired atarate offour a After much experimentation,
second, halfthe rockets from a 32- minimum range was reduced and a
round projector would hit a target  light 16-round launcher was

zone 215 m (235 yards) long and developed forjungle warfare.

219m (240 yards) wide.
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Antl-Tank
Guns

The few years prior to and during World War Il 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-j—— = = = ==
JL tant weapon during World War '
11, for it was the only one that
could destroy a tank at ranges
beyond those of the much smaller
hand-held anti-tank weapons, suchS===as
as the grenade or bazooka. When &8
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 - 2 : :
prevalent in 1939- At the beginning Moving anti-tank guns around the battlefleld was hard work. This 17-pounder belongs to the
of the war 400m (440yd) was con- British Eighth Army in Italy and is being hauled into place to target enemy pillboxes.
sidered to be the top limit to an

anti-tank gun's capabilities but by between 1939 and 1945 can onlywith a single objective: the detail. It is impossible to define

1945 ranges of 2000m (2,190yd) be sketched in this section. destruction of tanks. The role of exactly which gun was best at any

or more were not uncommon. Suffice it to say that the steel shotthe anti-tank gunner was to serve period, for even the finest gun has
Along with the increase in of 1939 had given way to the the gun, to aim it and to fire it at to have a man or crew to use it,

calibre, size, weight and perfor-  tungsten core of 1945, and even the right moment, but with many and on many occasions a good
mance went a corresponding the very shape of the projectile of the guns mentioned here this man or crew could provide results

escalation in projectile perfor- had changed radically. The hollow-was far from easy. All too often thefar better than those of others
mance. The gun is really only the or shaped-charge projectile was target had to be allowed to using theoretically better

delivery system for the projectile, also introduced to bring chemical approach very close, requiring of weapons. Thus a British 6-pounder
which is the anti-tank gunner's  energy into the gun-versus- the gun crew nerve, courage and could often have more influence
weapon, and the degree of armour conflict. good training, so the role of the on a battle than a German '88', for
development to which the anti- The war waged by the anti- gunner must not be forgotten it was the man that mattered in
tank projectile was subjected to tank gun was a specialized one under the weights of fact and the end, not the weapon.
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SI= Ordnance, Q.F.,2pdr

The Z-ﬁdr anti-tank %Jn (or more for-

A 2-pdr ready tobe towed, usually b

mally the Ordnance, Q.F., 2 pdr) is one ~, asmall truck or Jeep. The 2-pdr was
of those unfortunate weapons that has : a rather complex little weapon with a
been given a bad reputation for no real tripod carriage and was too heavy
reason other than it had to be used at @y e y forits tactical role when compared
time when it was no longer a V|ab|e\ with other designs of the time. By
weapon. In its day it was as good as, if ¥ 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
ﬁ used in theFarEast.

not better, than any contemporary de- g
sign, but the rapic){ increases in tank .“EE
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 Right: A drill-book photograph ofa
and it was not until 1939 that the most2-pdrgun and crew in action with the
commonly encountered carriage (thegun about to be loaded. Note that thesg
Carriage, 2 pdr, Mk I11) was issued. ammunition is being passed from a §
Compared with many other designsbox to the rear as the box on the gun
then in existence the 2-pdr was a comshield was for emergencies only.
plex piece of ordnance and it was
almost twice as heavy as any other gun . )
in its class. The main reason for thiNorth African camfalgns of 1941 and
weight was the carriage which, in ac-1942, when the 2-pdr proved to b
tion, rested on a low tripod carnagealmost useless against the Afrikd
that provided the gun with 36 °Koaps,_ to the extent that the 25-pd
traverse. A high shield was providedfield piece had to be used for anti-tan
for the gun crew and there was proviwork in its place. All manner of re- [ = . S25
sion for an ammunition chest to be carmedies to make the 2-pdr more sug- =
ried on the back of the gun shield, Theessful were tried, one measure beings *
Phllosophy behind the design differedthe placement ofthe gun on the back g
rom contemporary thought as well, an open truck to provide a mobile platf™
Many European armies intended thdorm, and another the development of &
anti-fank gun to be used in a mobilghe Littlejohn Adaptor, a squeeze-bore
attacking role, but the 2-pdr was in-device attached to the muzzle ane
tended for use in static defensive posifiring special skirted projectiles to im-
tions. The type was also manned byrove projectile performance. Neitherf
specialist anti-tank personnel from théof these measures saw much use, and
oyal Artillery. after 1942 the 2-pdr was withdrawn
he events of 1940 showed the 2-pdfrom use and passed to infantry unit
to be at best obsolescent, and the BEfr their anti-tank defences. The typ
had to leave the bulk of its 2-pdl‘gun$ild not remain in use for long in t
behind at Dunkirk. The gun lacked therole, but in the Far East the 2-pdr re
power to punch through the thickmained in service until 1945, for ther
armour of most of the German tanksthe target tanks were Iu%hter and thg
and the_effective range was too shorgun could still cope with them.
for tactical comfort; the projectiles o
were too light to cause damage aSpecification
ranges outside the machine-gunrang@rdnance, Q.F., 2pdr
of the target tanks, and many ?urCallbre:40_mm(1,575|n)
crews were thus decimated beforéengthofpiece: 2,0815m I
they could fire a useful shot. But in theLength of rifling: 1.6723 m (5 ft 5.84 |n§
United Kingdom the production facili- Weight: complete 831.6 kg (1,848 Ib
ties to produce any modern form ofTraverse: 360°
anti-tank gun for the army that wasElevation:-13° to+ 15°
almost devoid of any form of defenceMuzzle velocity: AP 792 m (2,626 ft) per
against tanks was quite simply notsecond )
available. Industry had therefore toMaximum effective range: 548 m o
carry on producing the 2-pdr at a timg(600yards) 2-pdr gun crews undergo training  gun, but later marks were able to
when it was realized that it was no I'OJeC'[I|EWeI?htZ_ 1.08 kg (2.375 Ib) during'a chemical warfare exercise. remove the road wheels to aid
longer an effective weapon. The reArmourgene ration:53 mm (2.08in)at The gun in the foreground shows theconcealment.
sults of this had to be borne during thet55 m (

00 yards) ammunition box carried on each
~y UK
== Ordnance, Q.F.,6pdr

British weapon planners had foreseemew gun was known as the 6-pdr.  used for training only, and the Mks Ill were used at Arnhem,
the need for an anti-tank gun more By the time the 6-pdr reached theand V were tankguns. The maindiffer- The 6-pdr provided some sterling
powerful than the 2-pdr as early adroops it was sorely needed, and oncence between the Mks Il and IV wasservice in North Africa, but once the
April 1938, but it took time to develop in action it proved to be effective barrel length, that of the Mk IV being Tiger tank apﬁeared on the scene
and then to produce the new gun. Duragainst the enemy tanks then in useslightly longer. Some slight carriagewas realized that the day of the 6-£)c
ing late 1940 production was delayedCompared with the 2-pdr the 6-pdrvariations were produced but the mostvas almost over, for the 2.85-kg (6.28
as 2-pdr guns occupied the productiomas much_more conventional, anddrastic was the Carriage, Q.F., 6 pdr]b) projectile was unable to penetrat
lines, so that it was not until late 1941lused a split-trail carriage that gave avik Ill, which was developed for use the thick frontal armour of the Tiger
that the new gun reached the troopauseful 90° traverse. There were twaby airborne units. This was narrowerand only a lucky shot to the side coul
This new gun had a calibre of 57 mnmain variants, the Ordnance, Q.F., @han the norm and the trail legs coulcbe effective. So the 6-pdr was gradua
(2.244 in) and fired a ErOJectHe dr Mk Il and Ordnance, Q.F., Mk IV; be shortened for stowage in glldersrjé withdrawn from Ro¥ﬁl Artillery use
ey were issue

weighing about 6 Ib (2.72kg) so thethe Ordnance, Q.F., 6 pdr Mk | wasnumbers of these special conversionsom 1943 onwards.
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Althqu?h its operational career as a
specialist anti-tank gun was
relatively short (from 1941 to 1943 at
the most), the 6-pdr wenton to be a
usefulin/antry anti- 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.

insteadto infantry anti-tank companies1945. But it was as a weapon mounted
and with the infantry the 6-pdr saw outon a self-propelled carriage that the
the war, Many were supplied to theAmerican gun was most important, -
Red Army. _Large numbers of Ml g#ns were pro--, .- -
_The Soviets were not the only reci-duced for mounting on half-tracks and » -
pients of the 6-pdr, for the type wasin this form the American guns were-
adopted by the Americans also. Whewidely used by the British army and
the Americans realized that they toomany other Allied forces as well'as byj;
would need a heavier anti-tank gunthe Sarmdy.
than their 37-mm (1.46-in) Ml they saw  The 6-pdr may have been outcla
that the easiest way to produce somesed by heavy tanks such as the Tig
thing was to copy the 6-pdr, and inbut against nearly all other Germa
early 1941 they obtained a set of drawtanks it proved to be effective enough
ings from the British and adapted themit was also a relatively light and handy
to suit their own production methods.weapon and served on with manyyej
The result was the 57-mm Antitank armies for long after 1945.
Gun MI. Atfirstthe American carriage o
had a handwheel traverse in place dgpecification
the shoulder pad of the British original, Ordnance, Q.F., 6 pdr, Mk IV
but in time the Americans adopted theCalibre:57 mm(2.244in)
shoulder pad also and in this form the_ength of piece: 2.565 m$6 ft8.95in)
M1A2 was used until the war ended inLength ofrifling: 2.392 m (7 ft 10,18 in)

== Ordnance, O.P., 17 pdr

By 1941 the rapid increase in theAfrica, where they were hastily fitted
armour protection of tanks was beingonto 25-pdr field gun carriages to pro-anti-tank gun of the Royal Artillery anti-
forecast to the extent where it wasduce a hybrid known as the 17/25-pdrtank batteries and man
realized that not even the 6-pdr wouldThe conversions were made just irhanded on to Allied armed%
be able to cope. To deal with the extime, for a few weeks later the first 17-pdr proved to be the last of the Brit-
pected armour increases it was deTigers appeared and the 17/25-pdrsh/§rm 'sconventionalanti-tankguns
cided to produce the next_generatl_orwas on hand to tackle them. These 17(7a32-pé/rwithacalibre of 94 mm/3.7
of anti-tank guns with a calibre of 3 in 25-pdr guns served until 'proper' 17+a
(76.2mm) toflreagrolsectlle weighing pdr guns were to hand during the earl
no less than 17 Ib‘ 65 kg). Itwas realstages of the Italian campaign in 1943many served on until the 1950s with thd
ized that the resultant gun would be a When the 17-pdr guns arrived theyBritisSh army, The gun appears in the
fair-sized piece of artillery but at the were indeed a fair-sized wea|
time there seemed to be no other opthe overall design was low and not todorces. Various typés of 17
tion open, and the development of theumbersome. The carriage had longuns were produced as wel
gun proceeded with haste, and angled split trails and a large dou-

The first guns, soon known as theble-thickness armoured shield wasSpecification
Ordnance, %F 17 pdror 17-pdr, werditted. The gun was proportionately Ordnance, O.P., 17 pdr
made as early as August 1942 butthedeng, and was fitted with a muzzlé Calibre: 76.2 mm (3 in)
%uns were prototypes only and gettingorake and a large and heavy vertlcal_engthofpiece:4,4425m§14ﬁ6_96in)
the gun into full production took more block breech mechanism. To handle ength ofrifling: 3.562 m (11 ft8.25 in)
time. This was to have dramatic resultshe gun a detachment of at least 7 meWeight: in action 2923 kg (6,444 Ib)
for from North Africa came news that was required, and more were needelfraverse: 60°
the first consignment of Tiger tanksif any man-handling was necessaryElevation: -6° to + 16.5°
was expected in the theatre in the verut in mitigation of this factor the gun Muzzle velocity: 950 m (2,900 ft) per
near future. At that time some gunsproved capable of firing a projectile second
were ready but they had no carriagesthat could penetrate any enemy tank gbrojectile weight: 7.65 kg (17 Ib)
To get some form of heavy anti-tanklong ranges and the rate of fire was

ght:complete 1112kg(2,4711b)
Traverse: 90
Elevation:-5° to+ 15°

Muzzle velocity: 900 m(2,700ft) per

second )
Projectile weight: 2,85 k%(6.28 |
mm (2

Armourpenetration: 68,
915 m (1,000 yards)

By 1945 the 17-pdrwas the standard

weapon into the hands of the troops ikuch that 10 rounds per minute were
was decided to fly 100 guns to Northnotuncommon.

forced the 8th Arm )
b_/). Mersa Matruh andElAlamein.
.7in)at

had beerfs" i
orces. The®

1S proposed buta 120-mm/4.72-inreg:
oilless gun was selected instead), ands

on blinventories of many current armedf
l-lpdr tankf -

31 May 1942, and a truck-mounted
Wdr goes into action near Tobruk.
ithin a month Rommel would have
taken the town, and at the same time
back towards

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

Armourpenetration: 130mm(5.12in)
at915 m (1,000 yards)

First introduced into service in small
numbersin late 1942, the | 7-pdr
wenton tobe one ofthe most

powerful o fall th e Allied an ti- tank
guns. Although rather heavy and
awkward tomove, the 17-pdr had a
calibre of3 in (76.2 mm) and could
penetrate up to 130 mm ofarmour at
about 1000 m (1094yards). It was
also used on occasion as a field gun
firing high explosive shells.
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CZhCHOSLOVAKIA

B  Skoda47-mmkanon P.U.V. vz 36 anti-tank gun

The Czech firm of Skoda, based atnillustration from the Skoda
Pilsen, was one of the first Europearbrochure that advertised their 47-
armaments manufacturers to turn itsnm 51.85 mm) Model 1936 anti-tank |
attention to the production of special-gun for possible sales outside |
ized anti-tank guns. All through the Czechoslovakia. The gun is here
1920s Skoda's technicians and desidseing towed by the gun crew using
ners carried out a long chain of experidrag ropes.
ments and design studies to formulate
aviable anti-tank gun, and in 1934th§)an|es of the Czech arm&/, but wag——
compan%/ roduced a gun with aound to be a bit of a handful for the |
calibre of 37 mm (1.46 in). For variousinfantry anti-tank units, for whom a de-|
reasons this weapon was not widelyeloped version of the earlier 37-mm
adopted (it was generallg felt thaﬁ.%-ln) gun was placed in production,)
e

something heavier would neededJ his became the kanon P.U.V. vz 37
and in 1936 there appeared the Skodend although this gun followed the|
47-mm kanon P.U.V. vz 36 (vz for vzor, same general lines as the larger 47-
or model), The vz 36 had a calibre ofnm (1.85-in) model it was recogniz-
47 mm (1.85 in) and was immediatelyable by the use of more modern ste
ordered into production by the Czectwheels with rubber tyres. ]
army. The vz 36 was destined never to fir
In' its day the vz 36 was one of thea shot for its Czech masters, for the i
most powerful and hardest-hitting of all Munich Agreement of 1938 allowed
the contemporary European anti-tanithe Germans to take over the Czec
guns. Itflredarelatlvelé/ heavy projec-Sudetenland defences without a shat
tile, weighing 1,65 kg (3.6 Ib), and this being fired. This allowed the Germans
projectile could penetrate any tankio impress large numbers of a ver
then in service atranges of up to 640 rspecial version of the vz 36 that had
(700 yards) at a time when most similabeen developed for use in static for-
%uns were confined to targets no mordéifications, but large numbers of the|
than 185 to 275m (200 to 300 yardsyvheeled vz 36 fell into German hands
distant. Butdespite this powerthe vz 3@luring the following year when Ger-
appeared a rather clumsy design, Itnany took over control of the rest of|
had anachronistic spoked wheels an€zechoslovakia. The vz 36 then bet
a very long trail which split to form two came the 4.7-cm Pak 36(t) and was
legs when in the flrlng position. Theea%(erly added to the German gun
crew was protected by a shield thaparks. The Czech gun became a vir-
had over the wheels flaps that weréual standard weapon with the Germa
folded out in action, but an oddity wasarmy and remained in use withsome of
that the upper rim of the shield washeir second-line units until the end of
finished off as an asymmetric curvedthe war in 1945. It was mounted o
line to aid concealment, the wavy lineseveral types of tracked chassis to be-
breaking up the outline. The gun’had @ome the armamentofseveral Germa
Bromlnent recoil cylinder over the Panzerjager (tank hunters) and prove
arrel and another recognition featuretself to be a very viable anti-armour
was the unusual single-baffle muzzleweapon. The vz 37s did not remain i

brake, German service long after 1941.

Production for the Czech army pro- L
ceeded at a high priority, and a fewSpecification Weight:travelling605 k%81,334lb) German soldiers manhandle their
guns were exported to Yugoslavia aKanonP.U.V.vz36 and In action 590kg (1,300 Ib) 4.7-cm Pak36(t) during training
one point. In service the vz 36 wasCalibre: 47 mm (1.85 in) Traverse: 50° prior to the invasion oﬂq:rancem

issued to the specialist anti-tank comtengthofbarrel:2.04m (6t8in) Elevation:-8° to+26° 1940. The soldiers are wearing drag-
. Muzzle velocity: AP 775 m (2,543 ft) per ro|pe slings for towing the gun, anda

/ second fullgun crew would be at least four

Maximum range: 4000 m (4,375 yards) men. A version ofthis gun was

Prgjectlle weight: AP 1.64 kg (3.61b) ~ produced for use in fortifications.

andHE 1,5 kg (3,3 Ib) .

Armoug)enetratlon: 51mm¢(2in)at

640m (700yards)

The Czech 47-mm Model 1936
looked archaic, mainly because of
the small spoked wheels and the
long trails, but the gun was one ofthe
most powerful ofits 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-forhorsetraction. ltwasaverymodernand the designation 3.7-cm Pak 35/36ered the more heavily armourec
come the 3.7-cm Pak 35/36 (Pak fogun design for the period and used was assigned in 1936. French and British tanks and had th
Panzerabwehrkanone, or anti-tankwell-sloped shield, tubular split-trail It was in 1936 that the Pak 35/36 firstunfortunateexperienceofseeingthe
%un)_ can be traced back to 1925 whetegs and a long slender barrel, At firstsaw action, durin? the Spanish Civilcarefully-aimed armour-piercing pro-

heinmetall began actively to designproduction was relatively limited, but War where the Tittle gun proved jectiles bouncing offthe hulls of attack-
and develop an anti-tank gun for theonce the NSDAP came to power ineminently suited againstthe relativelying tanks. The fruth was that by 194
German army. Production began in1933 production was greatly accelerdight armoured vehicles used duringthe Pak 35/36 had had its day. Ifwas n
1928, and as the German army was aited. In 1934 there appeared the firsthe conflict. Italso proved successfulinonger powerful enough to penetrat:
that time still largely horse-oriented version with steel wheels and pneuma1939 against the lightly-armed Polesthe armour of the more mooﬁarn tanks
the gun was fitted with spoked wheeldic tyres suitable for vehicle traction, butin 1%40the Pakgun crews encounand larger calibre weapons had t
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take its place, Butthese latter could not
be produced quickly enough to pre-
vent the 37-mm (1.46-in) guns from

having to be rushed to action durin
the German invasion of the Soviet Un- ] :
ion (Operation 'Barbarossa’) in 1941;

against the T-34/76 tank t%e again
proved to be of no use at all. Some
attempts were made to Pr.olong 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 o
training schools, so the ltoype was still inAbove: The original 3.7-cm Pak 35/36
limited service in 1945. Many car- produced during the late 1920s had |
riages were later converted to takespoked wheels forhorse traction, buf®
75-mm (2.95-in) barrels to convert by the mid-1930s these had been
them to infantry support guns. replaced by steel disc wheels for
The Pak 35/36 was widely exportedmotor traction. It was a light and low
before 1939, and the design wagun that was atfirstissued to allarms
copied in Japan as the Type 9/. Otherfthe Wehrmacht. _
recipient nations were ltaly (Cannone ’
contracarro da 37/45?, the NetherlandRight: The German 3.7-cm Pak 35/36, &
(37-mm Rheinmetall) and the Sovietseenhere onexercisespriorto 1939
Union, where the Pak 35/36 was knownThe Pak35/36 was a Rheinmetall ;
as the M30, was W|del¥] copied anddesign produced during thel 920s; [
formed the basis for a whole family of at the time it had a gréatinfluence on g
37-mm (1.46-in% and 45-mm %1.7 -in) anti-tankgun design elsewhere.
anti-tank guns that served on for many
years after 1945 ?some were still in ser- L
vice in Soviet-influenced nations asSpecification
late as the 1970s). The design was als®.7-cm Pak 35/36
copied in the United States to produc€alibre: 37 mm (1.46 in) )
the Antitank Gun M3, although only the Lengthofgun: 1,665 m(5ft5.5in)
concept was copied as the M3 hadlength of rifling: 1.308 m (4 ftS.Sin)
many detail differences from the Ger-Weight: travelling 440 kg (970 Ib) and
man original. in action 328 kg (723 Ib)

At one point the Germans producedTraverse: 59° second or HE 0.625 kg (1.38 Ib
a special version of the Pak 35/36 folElevation:-8° to+25° Maximum range: 7000 m (7,655 yards)) Armour penetration: 38 mm (1.48 in) at
paradropping. Muzzle velocity: AP 760 m (2,495 ft) per Projectile weight: AP 0.354 kg (0:78 Ib) 30° at 365 m (400 yards)

5-cm Pak 38

It has been mentioned in the entry renew type of tungsten-cpred ammuni
lating to the 3,7-cm Pak 35/36 that bytion known as AP40. This ammunition| **
1940 the 37-mm anti-tank gun was ofwas developed from captured Czec
very limited value against the armourand Polish ammunition, and wasf
oftanks then in service. Fortunately foradopted because the dense tungstg
the German army this had been forecore of the new projectiles offered a
seen as earlg as 1937, and bP/ 193%onsiderable increase in armou
Rhemmetall-Borsig had developedpenetration. This was just as well, for
and produced a new gun with a calibrevhen the Soviet T-34/76 appeared o
of 50 mm (1.97 in). By 1939 the gun wasthe battlefields the Pak 38 firing AP40
ready for production, but it was notammunition proved to be the onIY gun
until mid-summer 1940 that the firstex-projectile combination capable of B
amples reached the troops. By thepenetrating the Soviet tank's thickies
the new gun, designated the 5-cm Pakide. But the numbers of Pak 38s in t
38, was too late to take much part in anyield were limited, the gun could not
European campaign and it was not unbe everywhere and it was some ti
til 1941 that the new gun was able tdbefore extemporized conversions of+«
see action during a mahor campaign.old French 75-mm_52.95-|n) guns could
That campaign was the invasion ofbe hurried up to fill the many gaps in
the Soviet Union, and by that time thethe anti-tank defence lines. After that:
new gun had been supplied with ghe 50-mm (1.97-in) gun proved good§s

| I

Soviet troops examine a captured
Pak 38 earlyin the war. With
tungsten-cored shot, the 5-cm

W y i 4 B weapon was the onli German anti-
v/ e tankgun capable of knocking out the
- —— o — Soviet T-34 tank. The gun was easil

handled due to extensive use oflig?"/lt
alloys in the manufacture of the

. carfiage.
The 5-cm Pak38 was a light and low
weapon that was easy to move and
conceal. Formanhandlingithad a
dolly wheel under the trail spades
thaf was removed in action. In 1941 it
was the only German anti-tankgun
that could knock out the Soviet T-34,
butit had to use tungsten-cored
ammunition. 11 was stillin use in 1945.
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enough to remain in use for the rest oAwaiting a Soviet tank assault, the = e

the war, although it was largely re-dug-in Pak 38 presented a very smal

placed by heavier-calibre weapons, target. Superseded in production by,
The Pak 38 was awell-designed gurihe larger Pak 40 of7.5-cm calibre

with a curved shield, steel wheels andhe Pak 38 remainedin Wehrmacht

a tubular split-trail carriage that lockedservice until the end of the war,

out the torsion bar suspension wheriemaining reasonably effective.

the trail legs were spread. Light alloys

were used throughout the construction = ..o

of the carriage, which made it easy tan fact that large numbers ended up a

handle, and a small dolly wheel wasbeach defence guns in the AtlanticEaEs =

mounted under the trail legs for manWall. The Pak 38 was also mounted o

handling. The long barrel was fitteda number of tracked Panzer]ager cal

with a muzzle brake. riages. At one point so many had bee
The Pak 38 was one of the Germaraptured by the British army that they[ s

army's standard anti-tank guns andvere reconditioned and stockpiled

was further developed at one stage tagainst some future contingency tha

take an automatic ammunition feednever arose.

This enabled it to be used as a heavy

aircraft weapon, and at one point thisSpecification

was fitted to a variant of the Messer-5-cmPak38

schmitt Me 262 jet fighter. Later this Calibre: 50 mm (1.97 in)

same weapon was further adapted tbength of piece: 3.187 m (10 ft 5.5 in)

be used as a ground-mounted antikengthofrifling:2.381m(7ft9,7in)

aircraft gun but that was late in the waWeight:travelling 1062 kg (2,3411b)  second, AP40 1180 m (3,870ft)per  Projectile weight: AP 2.06 kg (4.54 Ib),

and none appear actually to have beeand in action 1000 kg (2,205 Ib) secondand HE550 m (1,805 ft)per ~ AP40 0,925 kg (2.04 Ib) and HE 1,82 kg
produced. There was also a tank gurraverse: 65° second (4 1b)
egmvalent of the Pak 38 that was proElevation:-8° to+27° Maximum range: HE 2650 m Armour penetration: AP40 101 mm
duced in a number of models, so manvuzzle velocity: AP 835 m (2,903 ft) per (2,900 yards) (3.98 m)at 740 m (820 yards)

GERMANY

7.5-cmPak40

By 1939 intimations regarding the nextvirtually any Allied tank and encoun- penetration figure that at 2000 m (2,19Qand in action 1425 kg (3,141.5 Ib)
generation of Soviet tanks were filter-tered on all fronts. yards) an AP40 projectile could pene-Traverse: 45°

ing back to the German war planner The Pak 40 was destined to remairrate no less than 98mm (3,86 in) ofElevation:-5° to+22°

staffs in Berlin. Although the new 50- in production until the end of the war inarmour plate; and at combat range ofMuzzle velocity: AP 750 m (2,460 ft) pe
mm (1.97-in) Pak 38 gun had yet to 1945. It had a tank gun equivalent thathe order of 500m (550 yards) thissecond, AP40 930 m (3,050ft) per
reach the troops, it was felt that somewas progressively developed, but thdigure increasedto 154 mm (6.06in). second and HE 550 m (1,805 ft) per

thing heavier was going to be neededPak 40 itself remained in service vir- second

to counter the armour belts of the nevtually unchanged. A version intended o Maximum range: HE 7680 m

Soviet tanks, and consequently Rheinfor use as an aircraft weapon was deSpecification (8,400 yards)

metall-Borsig was asked to produce aeloped, and the carriage was everr.5 cm Pak 40 Projectile weight: AP 6.8 kg (15 Ib),
new design. In basic terms whatadapted at one stage to allow shorCalibre: 75 mm (2.95 in) AP40 4.1 kg (9.04 Ib) and HE 5.74 kg
Rheinmetall did was to scale up the75-mm (2.95-in) barrels to be fitted to Lengthofpiece:3.7m(12ft1.7in) (12.65 Ib)

Pak 38 design to the larger calibre oproduce a form of infantry/anti-tank Lengthofrifling:2.461 m(8ft) Armour penetration: 98 mm (3.86 in) a

75mm (2.95in). The result was gun for use by infantry formations. The Weight: travelling 1500 kg(3,307 Ib) 2000 m (2,190 yards)
adopted in 1940 as the 7.5-cm Pak 40gun itself was even placed on a 105-,
but it was not until late in the following mm (4,14-in) howitzer carriage to form

—————————————————— S —

year that the first examples reached light field artillery piece, though | I ‘=2

the hard-pressed troops on the Easgnother approach was to use the Pak L .

ern Front, 40 itself as a field gun, and by 1945 L) -~
In appearance the Pak 40 resenthere were several artillery formations

bled its predecessor, but there werasing this gun as the 7.5-cm FK 40 (FK_ '

—

many differences apart from the scalefor Feldkanone, or field gun), 3
The basic layout of the 50-mm (1.97-in)  But it was as an anti-tank gun that th‘f o
gun was retained but this time the exPak 40 was most important. Many Ger;
pected shortages of many raw mateman gunners rated it their best all; Q"
rials and especially light alloys (which round weapon, and many Allied tank
had been earmarked for the Luftwaffecrews had occasion to agree wit
production requirements) were be-them, The Pak 40 fired a wide range of
coming apparent, so the Pak 40 waammunition, varying from the straight-
constructed mainly from various formsforward solid armour-piercing shot to
of steel and was proportionately muchthe tungsten-cored AP40. Also avail{
heavier than the smaller gun. To sim-able were high explosive shells that A
plify and speed production the shieldcarried enough payload to make the * 4
was formed from flat instead of curvedtype a useful field artillery piece, andJ‘
r

plates, and there were several othevariousforms ofhollow-charge projec-
such alterations. The result was an exile. A measure of the efficiency of this
cellent gun, well capable of tacklinggun can be seen in the range/armo
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EI'ERglAEJYer-bore anti-tank guns

The German taper-bore guns were asmmunition had been expended the
odd off-shoot from the main avenue ofpassed from use. The same applied to
anti-tank development that, althoughthe other two guns, though the sPzB 4
successful, foundered for the simplavas still in use in 1945 as its small pro -
fact that the German war economyjectiles made few demands on avail S
could not afford the raw materials re-able stocks. 5
quired to produce them. Three guns. =

were produced and issued for service§pecification

and all relied on what is commonly 2.8-cm sPzB 41 ) ;
knownasthe Gerlich principle. Insim- Starting calibre: 28 mm (1.1 m% )

ple terms this involved the use of aEmer%entcallbre: 20mm (0.787in) RN
small projectile core made from tung-Lengthofbarrel: 1.7m (5t 7in R
sten, a hard and very dense metalVeight:inaction223kg(4921b)
ideal for punching a way through Traverse: 90°

armour plating. Inorder to provide thisElevation:-5°to+45°

tungsten core with the maximumMuzzle velocity: AP 1400 m (4,593 ft)
punch the Gerlich system involved theper second L L
use of guns with calibres that taperedProjectile weight: AP 0.124 k&(o.27 Ib)

downwards in size from the breech toArmourpenetration: 56 mm (2.205in)” Above: The 2.8-cm schwere Below:A 2.8-cm schwere

the muzzle. The special projectiles in-at 365 m (400 yards) Panzerbichse 41 was the smallest ofPanzerbiichse 41 is carried on a Kfz
volved used flanged or 'skirted’ forms the German taper-bore guns, and  15lightsignals vehicle in order to
that allowed the anges to fold back at.2-cmlePak 41 was produced in two forms: one had providea useful boost in firepower
the bore narrowed,

[ This had theStarting calibre: 40.3 mm (1.586 n;)_ Iarge road wheels while a special  to a normally lightly-armed unit. The
advantage of increasing the e_me_rgerEmer%entcallbre:29.4mm(1.15 in) airborne version, shown here, had gun is carried complete with its light
veloc:|t?/ ofthe projectile, enabling itto Length of barrel: 2,25 m((? ft4.6 |nL small wheels and a light tubular alloy wheeled carriage, and could be
travel farther and to hit the target har-Weight:inaction560 kg (1,234.51b)  carriage. In this form it was used by easily lifted from the vehicle formore
der. The principle was attractive tothelraverse: 60° Luftwaffe Fallschirmjéger units. orthodox employmen t.
German ordnance designers whdclevation:-8° to+25°
adapted it for the anti-tank gun, but theMuzzle velocity: 1265 m(4,150ft) per | —— = R s T T
principle had some disadvantages: tgecond )
ensure the maximum power of the gurProjectile weight: AP 0.336 k (8.74_ Ib)
expensive and relatively rare tungstes\rmour penetration: 72 mm (2.835 in)
had to be used for the projectile coreat455 m (500 yards)
and the guns themselves were costl¥
to_produce. 5-cm Pak 41 .

he first of the taper-bore guns toStarting calibre: 75 mm (2.95 in).
enter service was the 2.8-cm schwerEmergent calibre: 55 mm (2.16 in)
Panzerbiichse 41 (2.8-cm sPzB 41).engthofbarrel:4.32 m (1 ft2|ngJ
which was really little more than a'Weight: in action 1390 kg (3,064 Ib)
heavy anti-tank rifle, with a bore that Traverse: 60°
tapered from 28mm (1.1 |n% at theElevation:-10° to+ 18°
breech to 20 mm (0.787 in) at the muzMuzzle velocity: AP 1230 m (4,035 ft)
zle. Itused a light carriage, butan eveper second | s
lighter version of the carriage was pro-Projectile weight: AP2.5kg (5.511b) | &
duced for the German airborne forma-Armourpenetration: 172mm(6.73in) |
tions. Both types were still in use at theat 455 m (500 yards) E
end of the war.

Second of the taper-bore guns was
the 4.2-cm leichte Panzerabwehrr
kanone 41 (4.2-cm lePak 41, or ligh
anti-tank gun 41). This used the car
nage of the 3.7-cm Pak 35/36 but th
ordnance was tapered from 40.3 m
21.586mm) 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-ci
Pak 41. This was a very powerful an
advanced gun in which the bore de- : .
creasedfrom75mm(2,95in)to55m £ . 2 L S
(2.16 in). At one time this gun showe:
so much promise that it almost too
over from the 7.5-cm Pak 40 as the
standard German anti-tank gun, b
despite having a better armour s i,
piercing performance it was passed s SEN <3
over because of the German tungstenc.. “w =~ = o
shortage. Tungsten was normally used s
for the machine tools to produce more 5 .
weapons, but the raw materials had to. = . o cvwn e
be brought into Germany by blockade gt ;

runners and when thesé were re-. «
Peatedly_lntercepted onthe highseas .+
he supplies dwindled, It was a choice.
between anti-tank guns and machin
tools, and the result had to be th
machine tools. Thus production of theE=aaes
taper-bore guns ceased. Only 150 Pak

:
41s were made, and once theijmg

the German taper-bore guns, but ]
was prevented by thegeneral | *
tungsten shortage then prevalentin |,
Germar::}/ from becoming the .
standard German army heavy anti-

|
|
|
[
The 7.5-cm Pak41 was the largest of | ¥ —— e <t
= |
tank gun. = |




47-mm Anti-tank Gun Type 1

As with so many other weapons, Japagombat this advantage was often— — -
was short of anti-tank guns and hadsquandered for as the Allies advanced ' ;
only a limited capacity to produce thethese guns were often statically em
numbers required, In"1934 it had intro-placed and were manned by crew
duced the 37-mm Gun Type 94 for usevho favoured death rather than cap
by infantry units, but realized eventure, )
then that this gun would have only a Production ofthe Type 1 was neve
limited performance, and it was there-sufficient to meet the needs of hard-
fore supplemented by the licence propressed Japanese army units as thg
duction of the 37-mm Anti-tank Gun Allies advanced on all fronts, and con-J#e"
Type 97, the origin of which was thesequently the Japanese were forced {0
German 3.7 cm Pak 35/36. use all manner of anti-tank methods,
It was not until 1941 that a heavierranging from pressing into use naval
gun was introduced in the form of theandanti-aircraftgunstothe extreme o
47-mm Anti-tank Gun Type 1. In over- suicide attackers armed with pole
all design terms the Type 1 was entirecharges and explosive blocks. B% 194!
ly orthodox and used a split-trail car-the use of such measures was becom-
riage and a well-sloped shield. Com-ingcommonplace,

pared with designs then being pro- Despite the fact that the Japanes& ecification The Japanese Anti-tank Gun Type 1
duced in Europe the Type 1 was notearned early on in the conflict that47-mm Anti-Tank Gun Type 1 was the only indigenous Japanese
very powerful, but the Japanese constheir small tanks were likely to be of Calibre: 47 mm (1.46 in) ) weapon produceg solely for the anti-
dered it adequate as it had the advanery limited use against their Allied Lengthofbarrel: 2.527 m (8ft3.5in)  tankrole, and although it was
tage of a semi-automatic slidingequivalents, they still diverted a pro-Weight:inaction 747 kg (1,660 Ib) effective enough against most light
breech carried over from the 37-mmportion of the Type 1 gun production Traverse:60° Allied armour it was never produced
(1.46-in) German gun, giving it a re-towards producm%atank gunfor theirElevation:-11° to+19° in significant enough numbers to
latively "high rate of fire; this was a Type 97 tank. The Type 1 was re-Muzzle velocity: AP 824 m (2,700 ft) per make any overallimpression. A tank
possible 15 rounds a minute, As withgarded as the standard Japanese angecond ) un version was produced and the
many other Japanese weapons ease @k gun, and most of them wereProjectile weight: APHE 1.528 k% gfype 1 remainedin production from
handling was given high priority, andissued to regimental and divisional(3.37 Ib) and APHE 1.4 kg (3.08 Ib) 1941 until the warendedin 1945.
the Type 1 proved to be easy to handlanti-tank battalions. Armour penetration:51mm (2in)at
in action and it was relatively light. In 915 m (1,000 yards)

AUSTRIA

BoOhler 4.7-cm anti-tank gun

The little Bonier 4.7-cm (1.85-in) anti- e = = e o =
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 guﬁ
were taken up by ltaly. In fact the Ita-|
lian production run reached the poin %
where the Bohler gun became re:
garded almost as an indigenous ltalia
weapon, the Cannone da 47/32 M35.
The Bdhler gun was a handy
weapon that was soon diverted intg
other roles. It was widely issued as an
infantry gun and as it could be rapidl
broken down into a number of pac
loads it was also employed as a moun
tain ?un. But though as it turned out the
Bohler was something of a multi-
purpose weapon, it was not entirely
successful in any ofthese extraroles,
did prove to be a fairly effective anti-
tank gun, however, and was widel
used during the early war years by
number of nations. Italy was the mai
user, but others were employed by th
Netherlands (Kanon van 4.7), an
Romania, and the type also turned u
in the Soviet Union % relatively small
guantities) as the M35B. Some als
found their way into German army ser
vice when Austria came under Geri.
man domination after 1938, receivingﬂ 2
the designation 4.7-cm Pak. _ .
There were several developmentébove: In action the Bohler anti-tank
on the basic Bohler theme that issue@un was often used with the wheels
from the company's Kapfenbergremoved and with the forward part
works. Although the basic gun re-ofthe carriage resting on a firing
mained unchanged, there wergiatform. A periscope sight was
numerous variations on such things asised, even for anti-tank use, andno
pes of carriage wheel, the width ofshield was usually fitted. The gun
the carriage axle and so on. Someould be broken down into loads for
models had muzzle brakes whilepack transport on m ules.
othersdid not. Allmodels had afeature
whereby the wheels could be reRight: Although the 47-mm Bohler
moved and the gun then rested on the/as originally an Austrian weapon, it
trail legs and a small platform underwas licence-produced in Italy to such
the axle for firin%. This gave the gun aan extent that it was regarded as an
lower silhouette for firing and conceal- Italian weapon. It was also a multi-
ment. The gun could fire both armourrole weapon that was used as an anti-
piercing and high explosive projec-tankgun, an infantry gun anda
tiles, the latter having a range ofmountain gun.
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Allied and AxIs
INg-Boats

During the early years of World War Il, 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.

f glamour ever attached to
fighting men there was little
hut monotony in the work of the

flying-boat crews of World War 1.
Few nations had paid heed to thi% -—
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 consi
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-  The Consolidated PBY Catalina was the workhorse of Allied maritime reconnaissance work and
boats was vital for the nation's  the leading type in its class. It was the 'Cat' which shadowed the German battleship Bismarck.
survival: given the existence of
brutally effective submarine war- venerable Dornier Do 18 had impressive performance; the over the oceans, the very-long-
fare, responsibility for airborne  reached service status by 1939. Catalina, of which more were range land-based aeroplane
countermeasures and protection The radical Blohm und Voss Bv ~ produced than all other flying- (exemplified by the Consolidated
of the UK's vulnerable shipping 138 had been slow in develop- boats of all nations combined,  Liberator) was proving to be no
lanes fell squarely on that com- ment and suffered numerous came to provide the yardstick by less effective. Being more readily

mand's aircrews and their problems before finally achieving which all maritime reconnais- available and requiring none of
Sunderlands and Catalinas. an acceptable combat status. sance work would be measured. the special base facilities of the
Germany, on the other hand, Both Japan and the United Yet World War Il was to sound flying-boat, this craft pointed a

had afforded low priority to the  States produced really superlativethe death knell of the big 'boat’ different path to the future, a path
military flying-boat and only an military flying-boats, the Kawasaki for, even as the Catalinas and that has consigned these graceful
adaptation of the excellent but H8K proving to possess a most Sunderlands were ranging far 'boats' to the pages of history.
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Sh= Saro Lerwick

The twin-engine Saro Lerwick was an : 3 T -
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, Firstflown before the end of 1938,
the prototype featured twin fins and.
rudders but from the outset was fou_na!,_ g
to be seriously lacking in lateral stabil-f= s
ity, and displayed a determination tg
roll and yaw in’cruising flight, makin
the aircraftimpossible to fly ‘hands off,
a damning indictment for a maritime
Patrol aircraft. In due course a single
in and rudder was fitted, but not until

any improvement in the handling char
acteristics discernible. Starting with
the seventh production example, win
incidence was increased and ern-
larged propellers fitted to the Her-
cules II radiais, but the latter were

found unsuitable for operating onlVs and the final example was com-Performance: maximum speed The ill-fated Sard Lerwick, which
rough water. Moreover, stalling testspleted in November 1940; one aircraft348 km/h (216 mph) at 1220 m (4,000 ft); served with only a single Coastal
showed the Lerwick to have viciouswasflownby No, 240 Squadron butwasnitial climb rate 268 m (880 ft) per Commandsquadron, No. 209, at
traits, the stall under alighting condi-lost on 20 February of that year, andminute, service ceiling 4265 m Oban, Pembroke Dock and

tions being accompanied by sharpome flew with No. 4 Operational (14,000ft) Stranraer. As can be seen, the
wing-drop. Nevertheless 21 examplesraining Unit at Invergordon, Weights: normal loaded 12928 Iég aircraft rode very lowin the water
were produced and the Lerwick was o 28,500 Ib); overload take-off 15060 kg and demanded considerable

first delivered for service with No, 209 Specification 33,200 Ib) ~ distance tobecome airborne.
Squadron in December 1939 at ObanSaro Lerwick ) imensions: span24.63m (801t 10in);

but after the type had flown a smallType: six-crew medium-range Iength 19.39m(63ft7Vzin);height .~ mm(0.303-in) machine-gunsindorsal
number of semi-operational patrols itreconnaissance flying-boat 6.10m(20ft0in); wingarea78.50m“ turret and four 7,7-mm (0.303-in)
was decided to abandon further effort®owerplant: two |, 75-h|c_)(1026_-kW) (845 sq ft) ) machine-guns in tail turret, plus up to
to rectify its problems. The last eigfhtBrlstoI Hercules Il 14-cylinder air- Armament: one 7,7-mm (0.303-in) 907 kg (2,000 Ib) ofbombs, minesor
aircraft ‘'were powered by Herculescooled radiais machine-guninnoseturret,twin7.7- depth charges

UK

= \
== Saro London
Reflecting the design concept of Brit-
ish fIylng- oats that had originated in
the 1920s, the Sard 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
1. Designed to Air Ministry Specifica-*—éx
tion R. 24/31, the prototype first flew in g
1934 with two 750-hp (559-kW) Bristol o e i
Pegasus |1l radiais, the engines beingXat i
mounted on the tqlp wing to be well” S e — ”
clear of spray while taking off and
Iandln?; the prototype went on to
serve for periods between 1934 and
1936 with Nos209 and 210 Squadrons at ) ) ) ) ) ) )
Felixstowe and Gibraltar. Productionbreakout into the Atlantic by German Dimensions: span24.38 m(80ft0in); Sard London flying-boats still served
deliveries started in March 1936 withsurface and submarine raiders as welength 17.31 m (56 ftgVz in); height ~  with Nos 201,202 and 240Sgns when
Pegasus Il engines, but from theas the return to German port by block-5.71 m(18ft9in); wingarea 132,38 m" war broke outin 1939. This example,
eleventh aircraft the Pegasus X wasde runners. Gradually maritime re-(1,425sqft) of No. 240 Sqn, was based at Sullom
fitted and the aircraft's designationconnaissance aircraft such as thé\rmament: single hand-held7.7-mm Voe and Invergordon in 1939-40.
changed to London Mk I1, this variant Lockheed Hudson came to assumd0.303-in) Lewismachine-gunsinopen
equg)flng Nos 201 and 204 Squadronthese responsibilities while Short bow, midships andtail positions, plus A pre-war shot ofa Saro London MKL
in 1936 at Calshot and Mount BattenSunderland flying-boats eﬂwpped theup to 907 kg (2,000 Ib) ofbombs, mines These big aircraft, together with the
repectively. In 1937 they joined No. squadrons flying over the Atlantic andor depth charges carried externally Supermarine Stranraer, marked the
202 Squadron at Kalafrana (Malta) andMediterranean. The Londons were re-under the lower wings end ofa nostalgic era.
No. 228 Squadron at Pembroke Docklaced on No. 201 Squadron in April
respectively. By the outbreak ofwar in 1940, followed two months later by
September 1939 Londons still equip-those on No. 240 Squadron. Only No
eed No. 201 Squadron, then at Sullon?02 Squadron continued tofly Londons

oe in the Shetland Islands, and Noat Gibraltar until June 1941.
202 Sﬂuadron still at Gibraltar, while o
No. 240 Squadron had re-equippedSpecification
with Londons in July 1939 and was sta-Saro London MK I ]
tioned at Invergordon, These flying- Type: six-crew coastal reconnaissance
boats carried out sea patrols over thétying-boat
North Sea and the MediterraneanPowerplant: two 920-hp (686-kW)
some aircraft being fitted with a large Bristol Pegasus X nine-cylinder air-
dorsal fuel tank to increase their rangecooled radiais )
Bombs, depth charges and (occaPerformance: maximum speed =
sionally) mines up to a total weight of 228 km/h (142 mph) atsealevel; initial
2,0001b (907kg) could be carried cllmbrate_3_60m§1,180f8 erminute;
under the lower wing roots. Indeed,service ceiling6065m (19,900 m);
the old biplanes undertook a considermaximumrange 2800 km (1,740 miles)
able share of the patrol work over theWeights:empty 5035k (11,100Ib?;
North Sea, keepingwatch for the likelymaximum take-off 9979 kg (22,000 Ib)
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== Supermarine Walrus

One of the unsung heroes of WorldThe Supermarine Walrus served
War Il, the Supermarine Walrus with the Royal Air Force principall
amphibian was a private venture dein the air-sea rescue role, mainly
velopment of the 1922 Seagull I, andthe UK but also abroad; although'
indeed first flew as the Seagull V on 21frequently required to fly close to ™
June 1933. A production order by theenemy shores, they were not
Australian government prompted eva-provided with a gunwith which to
luation by the Ro%/al Navy's No. 702 offer defence.
Catapult Flight, which in turn led to an
initial contract for 12 Walrus Mk | 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 g .
orders for 204 aircraft with the 635-hp EE . e \ e
(474-kW) Pegasus Il M2 radial were - i e SRR '
placed, and the little flying-boat en- ks - e
tered Fleet Air Arm service in 1936.
Early in World War 1l Walrus amphi-
bians were servlngRaboard battleships
and cruisers ofthe Royal Navy all over
the world as components of No. 700 ) ]
Squadron, as well as with Nos 701, 711An examE]e ofa Walrusin Fleet Air "
712 and 714 Squadrons, their principaArm mar mgﬁ. Although ostensibly |
duties being over-the-horizon searctsupplied to the larger vessels of the
for enemy shipping; they were alsoRoyal Navy for gunnery spotting
employed for gunnery spotting, anti- dufies, they were more frequently
submarine and convoy protectionused to transport officers and
duties. A Walrus was even catapulteddespa tches between ships and
from the cruiser HMS Dorsetshire to shore.
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 ands,
282 Squadrons at stationsinthe United:
Kingdom, and with Nos 283, 284, 292 "%
and 294 Squadrons in the Middle East. -
Called outinany weather, day or night, _
Walrus air/sea rescue aircraft fre- o ) : : )
quently alighted in enemy coastal wa-Grottaglie in Italy in December that observation and air/sea rescue (610sqft)

ters to pick up ditched AY!ied airmenyear with Walrus aircraft for mine- amphibianflying-boat Armament: one 7,7-mm (0.303-m)
from their dinghies, sometimes puttingspotting duties. A total of 740 Walrus Powerplant: one 775-hp (578-kW)_ machine-gun on open bow gositlon,
down in minefields where rescue laun-aircraft” was built, production of the Bristol Pegasus VInine-cylinderair-  plusupto 227 kg(£00Ib)of ombs or

ches could not venture. With their cur-Walrus Mk | with metal-clad hull being cooled radial

ious pusher engine nacelle located beéerminated at Supermarine after 28Performance: maximum speed

tween the wings (and angled off cenhad been completed; thereafter pro200 km/h (124 mph)atsealevel; initial

tre), the sight of a Walrus to a shot-duction was switched to Saunders- oelimbrateSZOm(l,OSOfé) germinute;

down airman meant the difference bewho built453 Walrus Mkl aircraftwith service ceiling5640m(18,500ft);

tween rescue and years in a prisowooden hulls before finally ending in range 965 km (600 miles )

camp. The Walrus was slowly re-January 1944. Weights:empty 2223 k 4,500Ib?; A Walrus taxis in to be hoisted

Blaced in service from 1944 onwards . maximum take-off 3266 kg (7,200 Ib)  aboard its parent cruiser; the crew
the tractor Mercury-powered SeaSpecification Dimensions:span13.97 m(45ft10in); memberperched beside the engine

tter from the same Stable, althouglSupermarine Walrus MK II Iength 11.45m (37 ft7 |ng; height4.65 mnacelle will attach the lifting gear to a
No. 624 Squadron was re-formed aflype: three/four-crew shipboard (15ft3in); wingarea 56,67 n/ lugin the top wing for hoisting.

depth charges on underwing racks
(shipboard version only)
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Zh= Supermarine Stranraer _

Designed to the same specification, ;
R.24/31, as the Sard 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 c§)owered by Bristol
Pegasus HIM radiais driving two- g
blade wooden propellers andfirstflew /=
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 Eair of Pegasus X radiais
driving a three-blade Fairey ReedAbove: No. 240 Sgn Stranraer flying-
metal propeller started DecemberboatK7295based at Pembroke |
1936, and the type was declared operock, South Wales, in 1940 for e |

ational in April the following year with patrols over the Western H‘f‘“‘“

No. 228 Squadron at Pembroke DockApproaches; in July that year the £, . |
remaining with this squadron until squadron moved to Oban and —— el

April 1939, In December 1938 Stran-converted to Catalina boats the :*m.{\ﬁf“y\ «
raersjoined No. 209 Squadron at Felixfollowing March. s

stowe, and later moving to Invergor- : %
don and Oban for patrols over the | S

North Sea until supplanted by the ill-
fated Lerwick the following year. No, $
240 Squadron was the only other RAFRIght: A quartet of Stranraers of No. | A L=
Coastal Command squadron to fly the209 Sgn at Felixstowe, Suffolk, in May| Sie 3 =
Stranraer, converting to the aircraft in1939. Note theabsence of

June 1940 at Pembroke Dock for shorteamouflage (applied on the outbreak
range patrol work over the Westernofwar) and the underwing fuel tanks.
Approaches; the Stranraers werdust before the war the squadron
eventually replaced by Catalina 'boatsnoved north tolnvergordon.

in March 1941, Although RAF Stran- |
raers did not serve at overseas sta- o
tions, a total of 40 aircraft was licence-241 km/h (150 mph) atsealevel; initial
built by Canadian-Vickers betweenclimbrate 411 m(1,350ft)perminute;
1939 and 1941, and served in the coaservice ceiling 5640 m (18,500 t),
tal reconna‘'ssance/anti-submaringange 1609 km (1,000 miles)

role with the RCAF until finally re- Weights:empty5103k (11,250|b?

placed by the Consolidated "Cansonaximum take-off 8618 kg (19,000 Ib)
(Catalina) during 1943, Dimensions: span25.91m(85ft0in);
length16.71 m(54ft10in); height
Specification 6.63m (21 ft9in); wingarea 135.36 m?
Supermarine Stranraer (1,457sqft)
Type: seven-crew coastal Armament: single hand-held 7.7-mm
reconnaissance flying-boat (0.303-in) machine gunsin open bow,
Powerplant:two 920-hp (686-kW) midships and tail positions, plus up to
Bristol Pegasus X nine-cylinderair- 454 kg (1,000 Ib) ofbombs, minesor
cooled radiais depth charges carried on underwing |
Performance: maximum speed racks

== Short Sunderland

The graceful Short C-class 'Empire'produced and went on to equip Nos 95than 28 RAF squadrons the world over.SIE)eCIflcatlon

flying-boat, ordered for Imperial Air- 201 and 270 Squadrons before thé/ery early in the war this fine aero- Short Sunderland Mk V

ways in 1934, marked the greatestSunderland Mk Il with Pegasus XVIII plane had earned the German nickType: 10-crewlong-range maritime
ever single step forward in the designradiais and ASV.MK Il radar was intro- name Stachelschwein (porcupine) orreconnaissance flying-boat

of the flying-boat and, with the issue of duced at the end of 1941, a year whiclaccount of its ability to defend itself Powerplant: four 1,200-hp (895-kW)

a military specification, R.2/33, for a saw Sunderlands carrying to safetywith its bristling machine-guns, andin- Pratt & Whitney R-1830-90 Twin Wasp
four-engine monoplane reconnaiss-hundreds of British troops during thedeed the Sunderland gained an imi4-cylinder air-cooled radiais

ance flying-boat, it was perhaps logic-evacuation of Greece and Crete. A totpressive war record, often having toPerformance: maximum speed

al to adapt the new airliner to meet thisal of 55 Sunderland Mk Us were builtengage U-boats on the surface (an@49 km/h (213 mph) at 1525 m (5,000 ft);
requirement. The first prototype Shortby Short Bros and Blackburn, equip-sinking many of them), and being en-climb to 3660 m FlZ,OOO ft)in 16.0
Sunderland was flown in October 1937ing Nos 119, 201, 202, 204, 228 and 23@aged by enemy fighters and otheminutes; service ceiling 5445 m

and was followed only eight months Squadrons. The Sunderland Mk Il in-aircraft. Yet for all its spectacular (17,900 ft); normalrange 4765 km
later by the first production Sunder-troduced a new planing bottom to theachievements, the Sunderland's redl2,960 miles)

land MK | aircraft. By the outbreak of hull, the less pronounced forward stegontribution to the war at sea lay in theWeights: empty 16738 kg (36,900 Ib);
war four squadrons, No. 204 at Sullomgiving better unstick characteristics;long, monotonous patrols far out overmaximum take-off 27216 kg (60,000 Ib)
Voe, No. 210 at Pembroke Dock, No0.407 of this version (including the the oceans in company with the UK'sDimensions: span34.36 m (112 ft

228 returning to the UK from Egypt and Sunderland Mk IlIA with ASV.Mk Il shipping convo%s, when the mere predvfe in); Ien%th 26.00 m (85 ft 3vfe in);
No, 230 at Singapore, had been equipradar) were produced by the samesence of the big 'boat was enougteight10.52m (34 ft6in); wingarea
ped with the Sunderland Mk I. The bigtwo manufacturers and joined Nos 95reason to discourage many a U-boat38,14m? (1,487 sq ft)

‘boat was quickly in the news when, onll9, 201, 202, 204, 228, 230, 246, 210, 33ccommander from launching an attack.Armament: two fixed forward-firing

21 September 1939, two aircraft of Nosand 343 Squadrons. Late in 1943 the 7,7-mm(0,303-in) machine-guns, two
204 and 228 Squadrons rescued thénal production version, the Sunder- 7,7-mm (0.303-in) machine-guns each
entire crew of the torpedoed mer-land Mk V with Pratt & Whitney en- in bow and dorsal turrets, and four 7.7-
chantman Kensington Court. In Janu-gines and ASV.Mk Vic radar, started mm (0.303-in)intailturret, plusa

ary 1940 a U-boat scuttled itself onto appear; 143 examples of this version bombload of up to 2250 kg (4,960 Ib) of
sighting an aircraft of No. 228 Squad-weresproduced, and by the end of the bombs, mines or depth charges on
ron. Some 75 Sunderland Mk Is werewar Sunderlands equipped no fewer 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 prptot%pe caused exte ) S )

sive redesign in the pre-productio : =
version, the Bv 138A-0, of which six o] f =
were built with a considerably en- ;}kfi;;&&“f
Iar_rr;ed hull and an ungulled wing. — -

_The first 25 production Bv 138A-1 Wearinr%; the customary splinter camouflage and yellow theatre bands, _this Blohm und Voss BvI38C-l served with
aircraftflewin April 1940, takingalim- 3(F) Staffel, Seeaufklarungsgruppe 125, based at Constanza, Bulgaria, in April 1943 for service over the Black Sea.
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
ZO-Tm cagnon fﬂrward r:) the pilfoths
cockpit and another in the rear of the
hull. The Bv 138Bs were very active in®# ’F}
1941, particularly those based in Nor-*fﬁ&_-._
way after the sailing of the first North -
Cape convoys. Trouble had been ex- —
perienced with the Bv 138B-I's en-
gines and propellers, however, and amNicknamed the Flying Clog (der fliegende Holschuh; -reflected in its unit badge - this Bv 138C-1/U1 ofl.(F)/SAGr
improved version, the Bv 138C-1, in 130 was based a't Trondheim, Norway, in April 1944 and sports a temporary win ter camouflage.
which all the previous problems were
eliminated, began appearing in March
1941, 227 ofthis 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 Kiistenflieger-
%r_uppe_ 406 based in northern Norway,
this unit being responsible for much of
the successful locating and shadowing
ofthe 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 uF to 10 passen-

gers. All versions could be fitted with Blohm und Voss Bv 138 three-engine flying-boats replaced Dornier Do 18s of6/MSGr 1 (previously
two 500-kg (1,102-lb) thrust assistedKiistenfliegergruppe 506), thisBvI38MS being based at Grossenbrode in the lastyear of the war.
take-off rockets, and a number of re-

dundant Bv 138B-US, redesignated B :
138MS, were fitted with a large durai
hoop energized by an auxiliary gener
ator for magnetic mine clearance wit
the Mmensuchsgruppe.

Specification
Blohm und Voss Bv 138C-1 N
Type: five-crew long-range maritime
reconnaissance flying-boat
Powerplant:three 88 -hp§656-kW)
Junkers Jumo 205D 12-cylinderinline
diesel engines
Performance: maximum speed
285 km/h (177 mph.?. at 3000 m (9,845 ft);
normal service ceiling 5000 m
16,405 ft); maximumrange 4300 km
2,672 miles)
Weights: empty 11780kg (25,970 Ib?;
maximum take-off 17670 kg (38,995 Ib) -
Dimensions: span 26.94 m (88 ft4in);
Ien%th 19.85m(65ft1Vzin); height
5.9 m(19ft4!/4in);win3\::1rea

112.00 m*(1,205,56 sg ft

Armament: one 20-mmMG 151 cannon
each in bow and stern turrets, one 13- hatch of starboard side of hull, plusup The curious three-engined Blohm  aircraft. It was chiefly employed in
mm(0,51-in)MG 131 machine-gunin  to four 150-kg (331-lb) depth charges und Voss BvI38C-I suffered lengthy the Baltic and against the North Cape
open position aft of central engine, andor equivalent weight ofbombs on six  development problems but convoys to the Soviet Union.

one 7.92-mm (031 -m) MG 15 gun in racks eventually emerged as an effective
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1 BlohmundVoss By 222 Wiking

Largest flying-boat to achieve produc-
tion status during World War 11, 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 _
Erototype_ v 222 VI was first flown by
lugkapitan 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 10July 1941. Usually . ) i )
escorted by a pair of Messerchmitt Bf The fifth Blohm und VossBv222A-O was delivered to Lufttransportstaffel (See) 222 atPetsamo, Finland, in 19431
110 fighters the Bv 222 VI, with six transport duties over the northern sector of the Eastern Front. Note the over-wing gun turret.
Bramo Fafnir radiais, then started ) )
flying regular suppI}/ missions acrossofthe production version, the Bv 222C, |
the Mediterranean for German forcesof which five examples were com-‘
in North Africa. Several narrow pleted with six 1,000-hp_(746-kW)
esca(lj)es from Allied fighters empha-Junkers Jumo 205D or 207C diesel in-
sized the need for some defensivdines and a total armament of three 20+
armament and the second and subseam and five 13-mm (0.51-in) guns. Of
guent prototypes included a numberthese one was shot down by a British
of gun positions, while the Bv 222 VI night-fighter near Biscarosse and
was fitted with seven single 7.92-mmanotherwas hit by strafing Mustangs at
(0.31-in) and 13-mm (0.51-in) machine- Travemunde; the Bv 222'V2 was des-
guns, and under each wing a %ondolaroyed during the Allied reoccupation
mounting a pair ofthe latter. The Bv 2220f Norway; two others were sunk by
V3 featured gun turrets on top of thetheir crews at the end of the war, two
wm% between the outboard engineswere flown to the USA and one was
each with a 20-mm cannon, By Marchferried to the UK after the end of hostili-
1943 a total of seven transport pro-ties.
totypes had been completed, all with o
armament variations; all served with Specification
Lufttransportstaffel See 222 (LTS SeeBlohmundVoss Bv 222C-0
222) inthe Mediterranean, three beingType: 11/14-crew long-range )
lost (two shot down by fighters and onereconnaissance and transport flying-
sunk after striking a buoy while land- boat _
ing at Athens). The remalnln%alrcraft, Powerplant: six 1,000-hp (746-kW)
the Bv 222 V2, Bv 222 V3, Bv 222 V4 and Junkers Jumo 207C 12-cylinder diesel

Bv 222 V5, were converted for mari- inline engines ) Dimensions: span 46,00m8150ft11 in); The considerable size of the Blohm
time reconnaissance and served wittPerformance: maximum speed length37,00m (121 ft4%in); height  und Voss Bv 222 six-engined flying-
Fliegerfuhrer Atlantik, some with FuG 390 km/h §2_42 mph)at5000 m 10.90 m (35 ft 9 in); wing area 255,00 m“boat is eviden t from this ﬂhoto of
200'searchradar; the Bv 222 V3 and B\(16,405 ft); initial climb rate 144 m 2,745 sq ft) ) what is probably one of the
222 V5 were destroyed at their moor-(472 ft) per minute; service ceiling rmament: one 13-mm (0.51-in) prototypes. The struts on top and
ings at Biscarosse by Allied fighters in 300m([2)3,950ft); range6100km machine-gun in bow position, one 20- sides ofthe nose are the mountings
June 1943, and another aircraft wag3,790 miles) mm cannon each inforward dorsal  for the FuG 200 search radar antenne
shot down by an Avro Lancaster overWeights: empty 30680 kg (67,367 Ib); turret and in two overwing turrets, and
the Bay of Biscay in the following Octo- maximum take-off 50000 kg four 13-mm (0.51-in) machine-guns in  the Bv222could carryabout92fully-
ber. The Bv 222 V7 was the prototype(108,026 Ib) cabinwindows; inthe transportrole  armed troops

GERMANY
DornierDo 18 \
Culmination of a series of successful I
pre-war flying-boats, which had be- 4

%un as the Dornier Wai (whale) in the

920s and progressed through the

transatlantic mailplanes (the Monsun,

Zyklon, Zephir, Pampero and Aeolus),

the Dornier Do 18D was the first milit-—g

ary adaptation of this attractive aero=® =

plane. Powered bé/ ew)alr 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 wer®eveloped from the successful

operational in September that year, itcommercial ma_ll-carryln%flymg-

becoming customary to equip theboats, the DornierDo 18D entered

second Staffel on each of the Luftwaf-Luftwaffe service in 1938. The

fe's Kustenfliegergruppen (coastalaircraft shown served on 3.1

Eatrol groubps) with the Do 18 (eg 2./ _Kustenfllegergruppe 406 at List, Sylt,
UFIGr 306), the others usually flying in August 1939. Note the open bow

Heinkel He 59 floatplanes. Armament and midships gun positions.

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 ADornierDo 18C is hoisted from the

pair of 880-hpé65§-kW) Jumo 205Ds, water onto its servicing trolley; the

was introduced with a 13-mm (0.51-in) nose and midships armamentis

MG 131 heavy machine-gun in the clearly visible, as are the unusual

open bow paosition and a power-tandem engine arrangementand

operated gun turret amidships mount-stabilizing sponsons.
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ing a single 20-mm MG 151 cannon. At :

the beginning of World War Il Do 18Gs |
were equipping Kustenfliegergrup- P
pen 106, 406 and 906. Indeed itwas an
aircraft of 2,/KuFIGr 106 that was the
first German aircraft to fall to British
uns on 26 September 1939; three Do
8s were shadowing British capital %
ships in the North Sea when they we
attacked by nine Blackburn Sklas o
No, 803 Squadron; one of the Dormers
was forced down and, after its crew
had been taken aboard a British des- ] i ) ) ) ) o
troyer, itwas sunk by gunfire. Atotal of TheDornierDo 18 entered service over the Mediterranean in 1941, performing air-sea rescue duties in the
49Do 18Gs was produced during 1940Malta-Sicily area. This Do 18G of 6. Seenotstaffel tea lures the midships gun turret of the la ter service versions.
but manufacture was terminated in . .

Sggtember that year after fewer tharsea rescue in the En%llsh Channel Powerplant: two 880-hg (656-kW) ~ Dimensions:span23.70m(77ft9"Ain);
100 aircraft, including 70 Do 18Gs, hadHowever, 3,/KuFIGr 906 returned to Junkers Jumo 205D 12-cylinder liquid- Ieng#h 19.37 m (63 ft 7 in); heighf5.32 m
been completed. During the Battle ofoperations and continued to fly Do 18scooled diesel inline engines il? S'/aln);fwmgarea 8.00m

France six Staffeln were flying Do 18s,over the North Sea until 1942, when thePerformance: maximum speed 1,054,86 sq ft)

but in June 1940 most were withdrawnDo 18s were replaced by Blohm und266 km/h 8165 m h%at 2000 m (6,560 ft); Armament; one 13-mm(0.51-in)MG
for conversion to the Do 18H dual- Voss Bv 138s. climbto 1 OOm(%_, 80ft?|n7m|nutes 131 machine-gunin bow positionand
control trainer and the Do 18N-1 air- 48 seconds; service ceiling 4200 m  one 20-mm MG 151 cannonin power-

sea rescue Versions. During the Battlé&Specification 513,800 ft); maximum range 3500 km  operated turret amidshigs, plus

of Britain only 2./KuFIGr 106 was still DornierDol8G-I ) 2,175 miles) provision for four 50-kg ( 110-Ib) bombs
fully operational with the Do 18, the Type: four-crew medium-range Welghts:empty5980kg(13,l80lb2);

majority of work being confined to air- maritime reconnaissance flying-boat maximum take-off 1 kg (23,810 Ib)

G[E)RgNrYnierDo 24

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
aflying-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 Flossentummel
sponsons) for stability on the water
he first flight by a prototype Do 24,
owered by three 890-hp (664-kW)
right R-1820 Cyclone radiais, was ) ] ' o ]
made on 3 July 1937, this aircraft beingADornierDo24 wearing the skull emblem of the 8.Seenotstaffel, SBKX11 operating in theBlackSea area during
delivered to The Netherlands thatyear1942. The Do 24 was especially suitable for the air-sea rescue role due to its unrivalled rough-water capabilities.
andfollowed by the exportof 11 similar
E_roducnon airCraftdesignated Do 24K.
icence production by Aviolanda/de =
Scheide accounted for 25 further air-
craft before the invasion by German p
of 10 May 1940; many of these Dutc|
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 partl%/ completed in The
Netherlangs wgre rr]an?jfer_red to GeDr-
many, and under the designation DO =
24N-1 were completed and issued to e
the Luftwaffe for air-sea rescue duties. .
Production in The Netherlands was re- ) ) ) i
sumed in 1941 under German superviCon trary to_wartlmeé)ropagand_a by the Allies, the Germans were scrupulous in omitting all armamen t from
sion, 16 maritime reconnaissance/aircraft bearing Red Cross markings, as in this Dornier Do 24 flying-boat employed in casualty evacuation and
transL;))ort derivatives (the Do 24T-1 air-searescue.
and Do 24T-2£ beln%com leted that ) )
year. In 1942 the French seaplangoses, as did the small semi-—— i e
manufacturer, Chantiers Aéro- autonomous ASR flaghts under com-
Maritimes de la Seine (CAMS), then of mand of the Seenotdientstfuhrer.
course under German control, joined o
the Do 24T production programme Specification
and produced 46 examples to add t®ornier Do 24T-1 -
154 from The Netherlands. Some of theType: five/six-crew maritime ]
French-built aircraft had not been reconnaissance and transport flying-
completed at the time of the Germanboat
retreat from France in 1944 and thesdowerplant:threel,000-hp(746-kW)
were subsequently delivered to theBMW/Bramo Fafmr 323R-2 nine-
French navy, whose Flottille 9F Trwascylinder air-cooled radiais
formed on 5 December that year toPerformance: maximum speed .
operate them. 340 km/h (211 mph) at 2000 m ) ) ) ) ]
In Luftwaffe service the Do 24N (6,560 m);climbto2000m(6,560ft)in i18ftlO'/4|ng;W|ngarea108.OOm ADornierDo 24, probably one ofthe

served on three Staffeln of the Seenotd4 minutes 30 seconds; service ceiling (1,162,5 sq ft . Netherlands-built Do 24N-Is which
gruppe (air-sea rescue group) at Ber5900 m (19,355 ft); maximumrange rmament: one 7.92-mm (0,31-in) MG were modified for service with the
re, near Marseilles, and at Biscarosse4750 km (2,950 miles 15 machine-gun eachinbow andtail Luftwaffe and served with the
The 2. and 3./KG 200 (which flew Welghts:empty91084|6%(20,062Ib2; positionsandone 20-mmMG 151 Seenotstaffeln on air-sea rescue
Focke-Wulf Fw 200s on long distance maximum take-off 1 kg §40 564 1b) cannonin midships turret, plus duties in the Mediterranean.
maritime patrols) also flew a small Dimensions: span27.00 m( 7t7in); Prowsmntocarryupto 1250-kg (110-

number OP Do 24Ns for rescue pur-length22.00m(72ft4in); height5.75m Ib) bombs
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JAPAN

® KawanishiH6K

Owing much to current American and
French flying-boat design of the mid-
19303, the large four-engine Kawanishi
Type 97 F[])araso_l monoplane fli/m -
boat, which had first flown in July 193
was Japan's only in-service long-range
reconnaissance flying-boat when thaSFEs
nation went to war in December 19413
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 1942; by that time the maritime recon-cooled radiais
Imperial Japanese Nav¥ in 1938, anchaissance version had been given th@erformance: maximum speed raceful Kawanishi Navy Type 97
was followed by 10 H6K2 flying-boats. reporting codename ‘Mavis' ?; the 385 km/h (239 mph) at 6000 m ) IKi_n Boat Modell wastheHGKS
The first major production version, the Allies, the transport derivative being (19,685 ft); climbto 5000 m (16,405 ft)in  which, though hl%hly vulnerable to
H6K4 was powered by four Mitsubishsi named Tillie'. Powered by either Kin- 13 minutes 24 seconds; service ceilingmodern Allied fighters over the
Kinsei 43 radiais and armed with four sei 51 or 53 radiais, the H6K5 was in-9600 m (31,495 ft_?; maximum range Pacific, remained in service up to the
7.7-mm (0.303-m) machine-guns intended to_eliminate the shortcom|nﬁ56775km(4,210m| es end of the war.

bow and midships positions and a 20of the earlier versions, but although theWeights: empty 123 qu((27,293Ib?
mm cannon in a tail turret, and wasopen bow gun position was replacedmaximum take-off 23000 kg 850,705
capable of carrying two 800-kg (1,764-b¥ a single-gun turret immediately aft Djmensions: span40.00 m (131 ft
Ib) bombs or forpedoes, a total of 660t the pilot's cockpit, the overall arma- 2 /4|n);len7gth25.63m(84 0%in);
being in service at the time of Pearlment ‘was not Iincreased. Only 36height6,27 m(20ft6% in); wingarea
Harbor; later aircraft were powered H6K5s were completed by 1943, when 170.00m* (1,829.86 sq ft) ) o
by Kinsei 46 en?mes. These 'boatgproduction gave place to the greatlyArmament: four 7.7-mm (0.303_-|n?]. A KawanishiH6K5Navy Type 97
were widely employed, although thesuperior H8K, H6Ks served with the machine-guns in front and midships  flying-boat of the ImperialJapanese
initial heavy defeafs inflicted on the 8th, 14th, 801st, Toko and Yokohamadorsal positions and two beam blisters,Navy; its midships gun blisters are
Allies in the' Pacific rendered maritime Kokutais, and some of the H6K5s wereand one 20-mm cannonintail, plusa  essentially similar to those of the
reconnaissance duties subordinate tempIO){]ed as naval staff transportshombload of up to 2000 kg (4,409 Ib) or American” Catalina PBY. Note the
the need for air transportation of throughout the Pacific in 1943. Eight- two 800-ker (1,764-Ib) torpedoes weapon racks under the wing struts
Japanese troops during the swift coneen aircraft served on the quasi- ,
quests in the East Indies and elseeommercial courier services in South
where. A number of aircraft, desig- East Asia, a number ofthem being des:
nated H6K4-L, were therefore con-troyed by Allied aircraft both in the air
verted for transport duties and wereand at their moorings. =
each able to accommodate about 18 o
fully-armed troops; lacking armour Specification
and self-sealing fuel tanks,” however,Kawanishi H6K5 .

they were extremel¥ vulnerable toType: nine-crew maritime

fighter attacks and, after a number hadeconnaissance flying-boat

been shot down, a new version enPowerplant: four 1,300-hp (970-kW)
tered production as the H6K5 in AugustMitsubishiKinsei53 14-cylmder air-

Final production version of the

]

b)

~® KawanishiH8K

Although only 167 examples were pro-formance proved a highly competentto a run-down in gr_oduction of flying- Weights: empty 18380 kgL(40,521 Ib?;
duced, the large Kawanishi H8K wasaircraft much respected by the Allies. boats during 1945 in favour of fighters maximum take-off 32500 kg 571 650 |b)
the most outstanding and advanced'he further-improved H8K2, with for home defence, and later versions oDimensions: span38.00 m ( 41t8in);
flying-boat to achieve production sta- 1,850-hp (1380-kW) Kasei 22 radiais the H8K were accordingly abandoned.length28.13m(92ft3vzin);height
tus during World War II. Designed to and armament increased to five 20-mmNevertheless this excellent aircraft 9.15m(30ftOin);wingarea160.00m
meet a requirement issued in 1938 for @annon and four 7.7-mm (0.303-m) saw considerable service, being flown I,7223qft2 ]

four-engine maritime reconnaissancemachine-guns, of which 112 were builtby the 14th, 801st, 851st, 1001st, 1021stArmament: single 20-mm cannon eacl
flying-boat superior in all respects to hetween 1943 and 1945, was unquesfakuma, Toko, Yokohama and Yoko- in bow, dorsal and tail turrets and in

the British Short Sunderland, the H8K1tionably the toughest opponent facedsuka Chinjufu Kokutais. two beam blisters, and four hand-held
prototyge was first flown in January by the Allies in the Pacific. It was also o 7.7-mm (0.303-in) machine-guns in
1941, but proved initially to possessequipped with ASV radar, belnq re- Specification beam hatches, plus a bombload of up
very poor water handling qualities. Ex- sponsible for the sinking. of at leastKawanishi H8K2 to 2000 kg (4,409 Ib) or two 800-kg
tensive modifications were made andthree American submarines in theType: 10-crew maritime (1,764-Ib) torpedoes

after successfully completing its ser-area north of the Philippines during thereconnaissance bomber flf/in -boat
vice trials the aircraft was ordered intolast 18 months of the war. Additional to Powerplant: four 1,850-hp (1380-kW)
Broducuon as the Navy Type 2 FIying— the maritime reconnaissance versionMitsubishi Kasei 22 14-cylinder air- o ]

oat Model 11, powered by four 1,530- 36 H8K2-L 'boats were built in the last cooled radiais A captured Kawanishi H8K2 which
hp (1141.-kW/g Mitsubishsi Kasei 11 or two years of the war, these beingPerformance: maximum speed had previously been flown by the
12 radiais. Armament of these earlyequipped as naval staff and troop467 km/h (290 mph) at 5000 m ~ 801st Kokutai over the Pacific and
aircraft comprised two 20-mm cannontransports ca}_PabIe of accommodatind16,405 ft); climbto 5000 m (16,405 ft)in was la ter extensively evaluated by
and four 7.7-mm (0.303-in) machine- either 29 staff passengers or 64 fully-10 minutes 12 seconds; service ceiling the US Navy. The aircraft's maximun
guns. With armour protection, self- armed troops. The progressively de-8760m(28,740ft); maximumrange range of 4,445 miles (7200 km) was
sealing fuel tanks and a maximumteriorating war situation for Japan led 7180 km (4,460 miles) impressive by any standards.
speedof433km/h (269mph2,thenew - - —
flying-boatindeedrepresentedacon
siderable advance over the H6K. |
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 crew
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-nile)
range heavy armament and good per==

[72)
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USA

ConsolidatedPB2Y 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 awar
being wa%ed 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 serioughe ConsolidatedPB2Y-3 Coronado
directional instability in the air and entered service late in the war with
much to be desired in handling on theincreased armament, armour and
water, and in due course the tail unitself-sealing fuel tanks; its bomb bays
was redesigned to incorporate a paimwere located in the relatively thick
of circular endplate fins and rudders.wing roots.

After trials with the US Navy six pro-

duction PB2Y-2 aircraft were ordered oversea patrol work below 3050 m|.
and entered service with US Navy Pat{10,000 ft) under the designation PB2Y-
rol Squadron VP-13 on 31 December5, and an ambulance version whic
1940. These aircraft, lacking armourserved in the Pacific as the PB2Y-5R
and self-sealing fuel tanks, were large-Other distinctive features of the PB2Y-
ly confined to trials but a new version, 3 and PB2Y-5 versions included the
the PB2Y-3, of which 210 were pro- rearward extension of the rear hull
duced, started delivery in 1941 with chine to improve water stability and
.907-kg (2,000 Ib) of armour plate ashandling. In the event the Coronadd
well as self-sealing fuel tanks; they alsowas not widely used in the maritime

featured enlarged ‘zulu shield fins andeconnaissance role as preferencé4-cylinder air-cooled radiais The big Consolida ted PB2Y
rudders that were a characteristic ofgrew for use of land-based aircraftPerformance: maximum speed Coronado four-engined flying-boat,
the Consolidated B-24 Liberator bom-such as the Consolidated PB4Y-1359 km/h (223 mph) at 6095 m seen here with ASVradome above
ber. Ten of these aircraft were transwhich required no specialist training (20,000 ft); initial climbrate 174 m the cockpit, featured retractable

ferred to the Royal Air Force whose in water operation, while the excellent(570 ft) per minute; service ceiling wingtip floats like those ofits
Transport Command flew them asConsolidated PBY Catalina remaineds250m(20,500ft);maximumrange  forebear, the Catalina.
Consolidated Coronado Mk | freigh- unequalled for long distance ocean re3815 km (2,370 miles)

ters on a North Atlantic service with connaissance. Weights: empty 18568 kg (40,935 Ib);

No. 231 Squadron. An Americantrans- o maximum take-off 30845 kg (68,000 Ib) tail turrets, and two 12.7-mm(0.5-in)
port version was designated PB2Y-3R,Specification Dimensions: span35.05m(115ft0in); gunsin beam hatches, plus a

31 examples being converted toConsolidated PB2Y-3 length 24,20 m (79 ft 3 in); height 8.38 m bombload ofup to eight 454-kg (1,000-
accommodate ur) to 45 passengers or Bype: 10-crew maritime (271t 6 in); wingarea 175.4 n Ib) bombs internally and four 454-kg
7258-kg (16,000-Ib) freight load. For re- reconnaissance bomber flying-boat (1,780 sq ft) ) (1,000-Ib) bombs ortwo torpedoes
latively low altitude work some PB2Y- Powerplant: four 1,200-hp (895-kW)  Armament: twin 12.7-mm(0.5-in) externally; transport version furnished

3swerere-enginedwith R-1830-92sforPratt & Whitney R-1830-88 Twin Wasp machine-guns each in bow, dorsal ando carry up to 45 passengers

USA
: H Representing a later generation ofmaritime patrol flying-boats than thePBY
M art| n PBM M ariner Catalina, the Martin PBM Mariner nevertheless never achieved the
widespread popularity and use ofits predecessor. The aircraft shown here
Stung to competition by the success of served with US Navy Patrol Squadron VP-74 in 1942.

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 witheey/
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 ofthe spray, Twenty PBM-1
aircraft had been ordered for the US
Navy before the end of 1937 and these
entered service with Patrol Squadrorfollowing initial experience with these Most of the PBM's service was in theair-cooled radiais

VP-74 during 1941. Further orders foraircraft, a new, specialized long-rangePacific theatre, and from 1943 onwardsPerformance: maximum speed

379 PBM-3 Mariner aircraft were anti-submarine version, the PBM-3S,was widely deployed, being constant-340 km/h (211 mph) at 4875 m

placed in 1940, these and all later airappeared in 1944; 156 were built. Thely engaged in searching for and shagl6,000 ft); climb to 3050 m (10,000 ft) in
craft having'the underwing stabilizing PBM-5, of which 631 were completed, dowing elements of the declining 22 minutes 12 seconds; service ceiling
floats fixed instead of being retraci-was the last version of the Mariner toJapanese navy, although many came %035 m (19,800 ft); range 3605 km

able as in the earlier aircraft; the enbe produced during the war, beingbe used on air-sea rescue duties g&,240 miles)

gine nacelles were also Iengthened tolelivered to the US Navy from August long-range land-based aircraft gra-Weights: empty 15048 kg (33,175 Ib);
accommodate a 907-kg (2,000-Ib) load1944 onwards; this featured an armadually assumed a greater share of thmaximum take-off 26309 kg (58,000 Ib)

of ordnance. Variants included 50 un-ment of eight 12.7-mm (0,5-in) maritime reconnaissance role. Dimensions: span35.97m(118ft0in);
armed PBM-3R transportswith accom-machine-guns and AN/APS-IS search length 24.33 m (79 ft 10 in); height
modation for up to 20 passengers, 274adar, Five examples of the PBM-3B 8.38m(27ft6in); wingarea 130,80 m?
PBM-3C aircraft with standardized were delivered to the RAF under o 1,408 sq ft)

American/British equipment and 201Lend-Lease and were flown as MarineSpecification rmament: twin 12.7-mm (0.5-in)
PBM-3D 'boats with R-2600-22 engines, GR.Mk | aircraft for a short period at Martin PBM-3D machine-guns each in bow, dorsal and

and improved armament and armourthe end of 1943 by No, 524 Squadron offype: seven/nine-crew maritime tail turrets, and one 12.7-mm(0.5-m)
Many of the PBM-3Cs and PBM-3Ds Coastal Command at Oban, this squadeconnaissance flying-boat machine-gunin each oftwo beam
were equipped with ASV search radaron being formed to evaluate the air-Powerplant:twol,900-hp(1417-kW)  hatches, plus abombload ofup to
in a large fairing over the cockpit and, craft in service, butitwas not adopted Wright R-2600-22 Cyclone 14-cylmder 3629 kg (8,000 Ib)
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8onsolidated PBY Catalina

Outstanding among parasol mono-
plane f_lé/lng-boats, Isaac Laddon's
Consolidated PBY was originally
ordered by the US Navy as far back as
October 1933, and was first flown with
apairof825-hp (615-kW) Pratt & Whit-
ney R-1830-58 radiais on 28 March [T [
1935. Among its distinctive features
were the stabilizing floats which, wheéh-
retracted, formed the wing tips. Pro-
duction orders followed quickly and
the PBY-1 entered service with more e .
powerful R-1830-64 engines with Pat- ) ] )
rol Squadron VP-HF in October 1936, Shown here in US Navy colours and markings, the Consolidated PBY-5
The next year the modified PBY-2 included retractable tricycle landing gear which considerably increased its
joined the US Navy, followed by the operational flexibility and allowed on-land maintenance whilé retaining its
PBY-3with 1,000-hp (746-kW) engines. water-borne capability for operations over the Pacific.
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 |l brought
orders from the UK, Australia, Canada
and the Dutch East Indies for a new
version, the PBY-5 with 1,200-hp (895- 173
kW?| R-1830-92 radiais, and by the dajeggs"
of the USA's entry into the war the USEEEEs
Navy possessed 16 PBY-5 squadrons, e
three of PBY-3s and two of PBY-4s. Fol- ] -_—
Iowm? tests with a retractable tricycle
wheel landing gear in last PBY-4, the
final 33 US Navy PBY-5s were com- An ASV-equipped Consolidated Catalina IVA (P_BY-SA% of RAF Coastal Command. Although generally regarded
[;Ieted in this amphibian form, as wereunder-powered, the 'Cat'gave magnificen t service with the RAF, its very long endurance bestowing a capability
61 PBY-5A aircraft. Following early coverhuge areas ofocean.
successful use of the PBY-5 by t _ -
RAF's Coastal Commandin 1941 asth
Catalina Mk |, 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 vert
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) S
and 48 to the USSR, Production of this ) .
classic aeroplane, which ended inArmament:two 12.7-mm(0.5-in) Above: An early Catalina ofan RAF  Below: Catalina MkIB (PBY-5B)in
April 1945, included 2,398 by Consoli- machine-gunsin bowturret, one 12.7- Coastal Command training unit. The RAF service. The extensive radar
dated and 892 by NAF and the Canamm (O,5-|ngzgun in each beamblister, Catalina is armed with four depth aerial arrzéys on fuselage and wings
dian manufacturers, plus an unknowrand one 7.62-mm (0.3-in) machlne-g#un charges for an operational sortie.  were fitted by Scottish A via tion or
number built in the Soviet Union underin ventral tunnel, plus a bombload o Saunders Roe after delivery from the
the designation GST. Among the Cataup to 1814 kg(4,000 Ib)ofbombs, American factory. Note the
lina's memorable achievements weramines or depth charges, or two retractable wingtip floats.
the successful shadowmgi( of the Gertorpedoes
man battleship Bismarck which led
ultimately to the warship's destruction,
and the” magnificent trailing of the
Japanese fleets in the early stages of 4 -
eran of the great naval battles in the
acific.

Specification

Consolidated PBY-5A -
Type: seven/nine-crew maritime
reconnaissance f}Z/In -boat amQIUlblan
Powerplant:two 1,20 -h8£895_-k ) _ ;
Pratt& Whitney R-1830-92 Twin Wasp ' T g

14-cylinder air-cooled radiais - e : . : i, |
Performance: maximum speed g : — -
288km/h(179mph)at2135m(7,000ft); &= 5 . - |
climbto 3050 m (10,000 ft)in 19 minutes . \ ~d 1 : X

18 seconds; service ceiling 4480 m
14,700 ft); maximum range 4095 km .
2,545 miles) A L
Weights: empty 9485kg(20,9101b); ~ FSaas y |
maximum take-off 16067 kg (35,420 Ib) |8 -
Dimensions: span31.70m (104 ft0 in); | s

length 19.45 m (63 ftI0Vain); height
6,15m(20ft2in); wingarea 130.06 m
(1,400sqft)

4%

(e
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ITALY

Bz cantz.501Gabbiano B

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 Il in June 1940. Designed
by Filippo Zappata in the early 1930s,
the prototype was first flown in 1934 at
Monfalcone, Trieste, and later in tha
year established a new world sege. .. — i | -
plane distance record of 4120k My . Aol i N
(2,560 miles) with a nonstap flight from 3
Monfalcone to Massawa in Eritrea. In
July the following year the Gabbiano
raised the record to 4957km (3,080 o ) ) o )
miles) by ﬂgng from Monfalcone to Despite its archaic appearance, theCantZ.501 Gabbiano Aqave long service in the Mediterranean, the example
Berbera in Somaliland. ~ shown here serving with the 2° Escuadrilla, CrupoNo. 62, Agrupacion Espagnola (the Spanish Na tionalist Air
The Z.501 entered production inForce) atMajorca in 1939.
1935 and the first deliveries were i . o
made to the maritime reconnaissanceean, where they performed air-seg NE. £ ]
squadrons (s uadnglle da _ricogni- rescue and other short-range maritime
zione marittima] of the Regia Aero- duties. More than 40 known instances,. ..
nautica the following year. Ofall-wood are on record of encounters withj e o
construction with fabric-covered con-Allied aircraft and many were shot [ b R P el T Y R T .,ﬁ
trol surfaces, the Z.501 was a parasalown, although they were also in-[" o e~ o
monoplane with its single Isotta Fras-volved in the rescue of several ditched
chim 12-_c¥/]linder_ liquid-cooled inline RAF aircrews. After the armistice with
engine with semi-annular cowling in altaly in September 1943 19 Cant Z.501s
long nacelle on the wing above thecontinued to serve in the [talian Co-
fuselage. A curious feature was theBelligerent Air Force, while others
location of an enclosed gun positionwentonflyingwiththe Aviazione della
with single 7.7-mm (0.303-in) Breda- RSI,
SAFAT machine-gun in this nacelle;
early production aircraft were also o
armed with single machine-guns inSpecification
part-enclosed bow and midships posiCant Z.501 Gabbiano
tions; later aircraft had the bow gunType: four/five-crew light
removed and the observer's cockpit imeconnaissance flying-boat
the bows fully enclosed. Bomb shack-Powerplant: one 900-hp (671 -kW
les were fitted at the intersection of thdsotta FraschiniAsso XIR2C, 15 12-
wing and float struts and these wereylinder liquid-cooled inline engine [0 at
caé)able of carrying up to four 160-kgPerformance: maximum spee
353-1b) or two 250-kg 551-Ib? bombs. 275 km/h 171 mph at 2500 m 58,200 ft);

he planing bottom of the hull was alsoclimb to 4000 m (13,125 ft) in 16 Ien%th 14,30m(46ft1lin);height A CantZz.501 flying-boat at its
of unusual” design being of concaveninutes; service ceiling 7000 m 4,40m(14ft6in);wingarea62.00m“ moorings atPreveza on the West
section. (22,965 1t); maximumrange 2400 km (667,36 sq ft). ) Coast of Greece, during a low level
In June 1940 202 Cant Z.SOlIs were ir(1,490 miles) rmament: single 7.7-mm (0.303-in)  attack by two RAF Beaufighters. The
service with the Regia Aeronautica,Weights: empty 3850 kgf((8,488 Ib); machine-gun each in ofbow, engine  Z.501 was a useful maritime
flying patrols along the Adriatic coastsmaximum take-off 7050 kg (15,342 Ib)  nacelle and dorsal positions, plusa  reconnaissance tool, not least

as well as in the central Mediterra-Dimensions: span22,50m (73t9% in); bombloadofupto640kg (1,411 1b) because o fits long range.

i EsserievBe-Z(MBR-Z)

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 alm alrdfOt;’Cﬁ_V\éhICf'l!]In most re-.

spects lagged behind other nations.in.ags.
modern tec_hnolo%y. 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 1.

_The MBR-2 ?Iater redesignated Be-

riev Be-2) was first flown back in 1931

and was then considered to be mod- ) ) )
ern by the current international stan-Arctic seaboard, the new version wado eight passengers; a pre-war comThe Beriev MBR-2 was a short range
dards, It was a small single-engineseen as an |deai interim aircraft pendmercial example had established dlying-boat and had its inline engine
monoplane with wooden "hull anding the arrival in service of substantialnumber of world altitude records for mounted above the wings, driving a
strictly tailored to the needs of coastahumbers of the MDR-6 (Be-4), and in women pilots, and one of these repusher propeller. This Soviet navy
units “in the Baltic and Black Seas,1942 about 1,500 aircraft were deli-cords remained intact for more than 2@Example carries an unusual winter

e .':n.'
W [N
\ naf

. T

@

¥
B AN Wy sy g,\__\_
; Y \

though it could also be operated withvered to the VVS-VMF. Being thus the years. camouflage scheme.

skis or wheel Iandin? gear. The out-most widely-used Soviet short-range o _ _

break of World War Tl friggered hur- 'boat in thefirstihree years of the warSpecification Welght: maximum take-off 4245 kg
ried efforts to develop a new version,one of its principal tasks was the sedBR-2bis 9,359 Ib) i
the MBR-2bis, which was powered byrescue of downed airmen although,Type: four/five-crew short-range imensions: span 19,00 m (62 ft4in);
an 860-hp (642-kW) AM-34 engine in with only token defensive armamentreconnaissance flying-boat Iength 13.50 m (44 ft3%in); wing area
R/Ilace of the earlier 680-hp 15 7-kW)and noFP%rformance worth mention, Powerplant:one8 0-hp(642-kW?AM- 55.00m“ (592 sq ft)

-17 engine; increased fuel tankagghe MBR-2 fell easy preK to the mas-34NB 12-cylinderliquid-cooledinline  Armament:onehand-held7.62-mm
raised the range from 960 km (597ively superior aircraft of the Luftwaffe engine ) (0.3-in) machine-gun in open bow
miles) to 1400 km (870 miles); for theduring that period. Away from such Performance: maximum speed position and one 7.62-mm (0.3-in) gun
purposes of maritime reconnaissancédepredations_another version, desig248 km/h (154 mé)h())at 2000 m (6,560 ft); In m|dsh|gs dorsalturret, plusupto
over the confined waters of the Balticnated the MP-1, was employed as aerviceceiling6000m (19,685ft); 300 kg (661 Ib) of bombs, minesor
and Black Seas, as well as the northertransport with accommodation for upmaximumrange 1400 km (870 miles) depth charges on underwing racks
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Allled and
AXISs 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.

the UK, the USA and Japan, all
employed floatplanes aboard
their capital ships, as did
Germany and ltaly, 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 encouragec
widespread use of floatplanes, pal
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.

e e I AT g The US Navy was equipped
A German seaplane, the Arado A 196, about to leave the ship Prinz Eugen. Used to mount sea with a variety of floatplanes,
patrols and intercept Allied ASW missions, they also facilitated ship-to-shore communications. including the Curtiss SOC Seagull

and Grumman J2F Duck biplanes
T\ cgardecl with hindsight as of aircraft least and was the first until superseded for ever by the and the Curtiss SO3C, SC-1

J-Vsomething of an anachro- to discard it, most of its usual advent of radar relatively early in Seahawk and Vought OS2U
nism, the float seaplane was duties being more conveniently the war. It was perhaps ironic thaKingfisher monoplanes. Of all
flown with varying success by all performed by carrierborne air-  four other seaplanes, the Germanthese the venerable Seagull
the major powers during World  craft, flying-boats or even long-  Heinkel He 115, the French probably enjoyed the most illus-

War Il, performing all manner of range land-based aircraft. Indeed Latecoere 298, and the American trious service career, being pre-
tasks from active combat to clan- in the Royal Navy the Swordfish Vought Kingfisher and Northrop sent in the actions at Guadalcane
destine roles such as delivering and Fairey Seafox seaplanes sur- N-3PB Nomad, gave more exten- Wake, Gilbert and Marshall
agents to hostile coastlines. Of all vived in service only in the tradi- sive service with the British Islands, and also serving aboard
the major warring nations, how- tional role of gunnery spotting forces than did the indigenous  American warships in the Atlantic
ever, the UK employed this type with cruisers and capital ships  types. The great maritime powers,and Mediterranean until 1944.
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FRANCE

BB Latécoere 298

Most widely used of a dozen Frencﬁ
floatplane types that were in service i
1939, the Latécoére 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 an
made its maiden flight on 8 May 1936,
and by the beginning of World War Il a
total of 81 aircraft had been ordered, o
which 53 had been delivered. Most
aircraft (Late 298A machines with fixed §
wings) were serving with Escadrillesi
Tl at Berre and T2 at Cherbourg, while—2
about 17 Late 298B and Late 298D air;
craft with folding wings and fixed | %
wings respectively, were with Escad-## 8 -y y r . S L ~ - =
rilles HB 1 and HB 2 aboard the Com-& = o e o I . e ! =
mandant Teste. Another 65 Late 298s =3 : : : . T > =iES T s

were ordered on 22 November, a.
further escadrille, T3, having been'®
formed on 15 September; T4 was to be ) ] )
formed on 15 January. France with 500-kg (1,102-1b) bombs, escadrilles flew alongside the RAF in A Latécoére 298 ofthe Vichy French

When the German attack in thelosing four aircraft to enemy fire. Los- the Mediterranean until 1944 whenair force passes a German Dornier

West opened on 10 May 1940 theses began to mount so that by 3 JunEBrench forces once more regainedo 24 on the Aegean coast. Themost

French navy possessed some 60 Latidhe number of serviceable Late 298gheir autonomous identities. widely-used French floatplane in
298s in front-line service; all were now stood at 27, anditwas deemed prudent = 1940, Laté 298s were also flown by
shore-based as the Commandartb confine their attacks to night sorties,Specification two escadrilles of the Free French.

Teste had been relegated to othealthough a daylight attack was carriedLatécoéere 298D

duties, roughly half the force beingout by Late 298s of T2 against enemyType: two/three-seat torpedo-bombermaximum take-off 4800 kg (10,582 Ib)
based on the Channel Coast and theolumns near Abbeville on 6 June.and bomber floatplane Dimensions: span 15,50 m (50 ft
remainder in the Mediterranean. InSeven other aircraft were lost beforePowerplant:one 656-kW (880-hp) 10.2in);length12.56 m(41ft2.5in);
the early stages of the Battle of Francéhe armistice but about 30 aircraft (in-Hispano-Smza12Ycrs-linlinepiston  height5.23m (17 ft1.9in); wingarea
the Late 298s were flown as cover forcluding the survivors of T2) made theirengine ] 31,6m? (340.15 sg ft)

the Allied occupation of Walcheren, way to Lac d'Oubeira in Algeria. Performance: maximum speed Armament: two fixed forward-firing
but were forced to evacuate Boul%gne Productionwas reinstatedin 1942 by290 km/h (180 mph) at 2000 m (6,560 ft); 7.5-mm (0.295-in) machine-guns in the
on 21 May, thereafter engaging in divethe Vichy government, some 30 Lateclimb to 1500 m 54_,920 f;?_m 5minutes  wings and one 7.5-mm (0.295-in)
and level bombing attacks on the298F aircraft (similar to the Late 298D) 42 seconds; service ceiling 6500 m  trainable machine-gun in the rear
advancing German columns; on 23being built. Units of the Vichy air force (21,325 ft); range with maximum cockpit, plus 500 kg (1,102 Ib) of
May 18 ofthe seaplanes dive-bombedn North Africa continued to fly the Late warload 800 km (497 miles) bombsorone670-kg(1,477-1b)

a number of key bridges in northern298s throughout 1942-3, and at least twdVeights: empty 3071 kg (6,770 Ib); torpedo, or depth charge

ITALY

IH] Cant Z.506B Airone

Largest float seaplane to give wide-but sheered away when faced by Fleethe Luftwaffe. After the Italian surren- (1,243 miles)

spread operational service duringAir Arm Fairey Fulmarfighters. There- der 23 Z.506B and five Z.506S aircraft Weights:empty8750kg (19,290 Ib);
World War Il (although arguably the after the Airone was almost entirely were flownto Allied ports and subse-maximum take-off 12705 kg (28,010 Ib)
convertible Junkers Ju 52/3mW mightwithdrawn from use as a bomber andquently flew with the Co-Belligerent Dimensions: span 26.50 m (86 ft

lay claim to this achievement), the Ita-torpedo attack aircraft, the Italian navyAir Force's Raggruppamento Idro, 11.3 in); length 19.24 m (63 ft 1.5 in);
lian Cant Z.506B Airone (heron) three- calling for its greater use in maritime performing transport and other height7.45 m(24 ft 5.3 in); wingarea

engine twin-float reconnaissancereconnaissance, air-sea rescue, corsecond-line tasks. 86.26m? (928.53 sg ft)

bomber was developed from the comvoy escort and anti-submarine patrol Armament: one 12,7-mm (0.5-in)
mercial Z.506A in 1936, production of roles: such had been the shift in navaSpecification trainable machine-gun in the dorsal
the military aircraft starting the follow- superiority in the Mediterranean fol- CantZ.506B Serie XI| position, and three 7.7-mm (0,303-in)
ing year with a batch of 32 aircraft lowing the debacle at Taranto and thelype: five-seat bomber and torpedo- trainable machine-guns inthe two
(Sene ) and differing from the earlier Battle of Cape Matapan. bomberfloatplane beam and one ventral positions, plus a

aircraftin featuring along ventralgon- Development and production of thePowerplant:three 559-kW (750-hp)  bombload of 1200 kg (2,646 Ib) or one
dola accommodating bomb bay, Airone continued, with smallmodifica- Alfa-Romeo 126RC. 34 radial piston 800-kg (1,764-Ib) torpedo
bomb-aimer's station and a rear ventions being introduced with each newengines
tral gun position; a semi-retractableproduction batch (serie), of which Performance: maximum speed The largest operational floa tplane of
gun turret was also added. Serie XII was the most important, A 350 km/h (217 mph) at 4000 m ~ the war was the CantZ.506, an

The early Z.506B aircraft were ev- special air-sea rescue conversion wafl3,125 ft); climbto 4000 m (13,125ft)in example of which was forced down
aluated with the Aviazione Legionaria the Z.506S (Soccorso), this version20 minutes 6 seconds; service ceiling at Mon dello beach, Sicily, in
in Spain during 1939, 30 other aircraftbeing also used in small numbers by’000 m (22,965 ft); range 2000 km November, 1943.
having also been ordered by the Pol-
ish naval wing (in the event only one oa' : ] e =

the latter had arrived in Poland whe
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 2.506B 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 during the campaign in
Greece, although they seldom oper :
ated when likely to be opposed by, ... . e : s
RAF fighters. They participated in the | S e : : vy T e
capture of Corfu, Cefaloma and Zante, : f )

and attempted to shadow British naval
forces after the Battle of Cape Matapan




GERMANY ‘

) Arado Ar 196

|
Although the attractive Arado Ar 196 with Luftwaffe coastal units throughout
twin-float seaplane was frequently en-northern Europe, and an aircraft oj1
countered by Allied aircraft around Kistenflie ergrque 706 attacked an
the coasts of Europe during World damaged the submarine HMS Seal i
War I, it had originally been de- the Kattegat, leading to the boat's cap
veloped to replace the Heinkel He 60ture by the Germans. Although severa
float biplane aboard Germany's largerAr 196s were shot down by the RAF
warships whose construction wasduring the Battle of Britain, most losses
advancing apace during the late 1930swere attributable to storms at thei
Of all-metal structure with metal and anchorages. In 1941-2, flown from
fabric covering, the Ar 196 was by all French bases, they were used to inte
accounts an extremely pleasant aeroeept RAF Coastal Command anti-
plane to fI}/_, the crew being afforded submarine patrols over the Bay of Bis;
excellent fields of view. After first cay, their pilots claiming more than a
fllghts by the four prototypes in 1938 (of dozen victories. Total production
which one featured a single centralamounted to 593 aircraft.
float and small underwing outrigger
floats), thefirstservice deliveries ofthe Specification
Ar 196A-1 were made in July 1939, in AradoAr 196A-3
time to embark examples in the pocketType: two-seat shipborne and coastal
battleships Deutschland and AdmlraIBatroIroathane
GrafSpee before they sailed for theirPowerplant: one 723-kW (970-hp)
war stations in August. During the fol- BMW 132K radial piston engine
lowing six weeks 18 Ar 196s were Performance: maximum speed |
embarked in the battlecruisers Schar-310 km/h (193 mph) at 4000 m |
nhorst and Gneisenau, the ﬁocket bat{13,125 ft); climb to 3000 m (9,845 ft)in 8
tleship Admiral Scheer, the heavyminutes 42 seconds; service ceilin
cruiser Admiral Hlp()fer at Kiel and the 7020m(23,030ft);range 1070km (665 | :
light cruisers Emden, Koln, Konigs- mlle.s?1 ;
berg, Leipzig and Nirnberg atWeights: empty 2335 k (5,148Ib?; Designed to replace the Heinkel He 60 floa tplane aboard German warships,
Wilhelmshaven, maximum take-off 3303 kg (7,282 Ib)  the Arado Ar 196 was pressed into service with Luftwaffe coastal units in 194
The Deutschland made constant usdimensions: span 12.40 m (40 ft 8.2'in); Flying from French bases during 1941 andi 942, they in tercepted ASW pa trg
of her aircraft during her early foray Ien%th 11.00 m§3_6ft 1.11in); height , Mmounted by RAF Coastal Command and claimed over a dozen victories.
into the Atlantic (which resulted in the 4.45m (14 ft7.2in); wingarea28.3m
sinking of nine merchantmen), as did(304.62 sq ft)

the Scharnhorst and Gneisenau durindArmament: twofixed forward-firin - i
their sortie northwards late in Novem-20-mm cannon and one fixed forvgard- Arado Ar 196A-3 CUtaway drawmg key

—

=
1

ber, but the GrafSpee did not attempfiring 7.92-mm (0.31-in) machine-gun, 1 Spinner 48 Support frame 2
to launch her aircraft during the Battle and two 7.92-mm (0,31 -in) trainable 2 Bropellertul age fixed 49 Canopy aft section

of the River Plate because of the dif-machi_ne-?uns in the rear cockpit, plus * ?TgfmﬁfMgslgggﬁ port 39 Aft canopy lockirelease

ficulty of its recovery during the chase provision for two 50-kg (110-lb) bombs 4 Schwarz adjustable-pitch 52 Observer/gunner's sliding

by the British cruisers; in any case herunder the wings three-blade propeller seat

53 Entry footstep
guns were apparently adequatel 6 Cylinder head fairings 54 Fl tridge st
Served by radar. During the pursuit ofArado Ar 196s were embarkedon 7 B 132 nine-cylinder are cartridge stowage
the battleship Bismarck in May 1941, several of Germany's major g aircooled radial engine

A A N H H H Cowling panel frame
which led ultimately to her destruction, warships, including the Ouick relase catch

©

at least two Ar 196s were launched in'Scharnhorst’, '‘Deutschland'and 10 Cowling flaps

attempts to prevent RAF Consolidated'Hipper'classes. This example is 11 Engine lower bearers

Catalinas from shadowing the warship.embarked on the heavy cruiser B e ssorles
In 1940the Ar 196A entered serviceAdmiral Hipper. 14 Airlouvre

15 Firewall bulkhead frame

16 Oiltank

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

35 Sea equipment locker(inc \
drag-lineandanchor/
heaving-line)
36 Rudderpedalassembly
37 Seat support frame 123
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 q
46 (Starboard)wing fold "§
position
47 Pilot's headrest




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 airforce's 161st Coastal
Squadron, based at Varna.

55 Charitable 58 Wingrootfillet 64 Ring sight
56 Radioequipment 59 Obsever's sliding seat port 65 Twin7.9-mmMG81Z
57 Fuselage frame/aft spar runner flexible machine-guns
attachment 60 Ammunition box 66 Flare bomb stowage
61 Dorsal gun swivel 67 Gun support bracket
mounting 68 Fuselage aft frame
62 Wind deflector plate 69 Mastercompassaccess
63 Ammunition feed 70 Fuselage skinning

Stringers

72

73
74

75
76

~
J

78

w

82
84

Elevatorcontrol cable
linkage

Rudder controls
Tailfin/fuselage support/
attachment bracket
Tailfin root fillet

Starboard tailplane section
Elevator mass balance
Starboard elevator section

83

Tallfin leading-edge =
Rudder internal mass
balance

1 Ruddertablinkage

Tailfin structure
Aerial
Aenal stub attachment

Rudder upper hinge
Rudder frame
Rudder post
Ruddertab

Elevator tab

Tab hinge
Elevatorframe
Elevator mass balance
Tailplane structure
Elevatorattachment
Ruddercontrol linkage
Tailplane attachment
Elevator cable/rod link

98
99
100
101
102

103
104

113
114
115
116
117
118
119

120

121
122
123
124

Tie-down lug

Catapult attachment
Control leads

MG 81Z counterbalance
Wing attachment
strengthening plate
Wing fold line

Gun charging cylinder

Ammunition drum (60
rounds)
Port wing fixed 20-mmMG
FFcannon
Cannon aft mounting
bracket
Cartridge collector box
Cannon barrel support
sleeve
Watertight muzzle cap
Forward spar attachment
Float forward strut/
fuselage attachment
Tubularstrutfairing
InnerVee-strut
Cross-brace struts
Entry steps
Exhustoutlet
Oil cooler intake
Strut/float attachment
cover
Starboard fuel cell (66 Imp
al/300 litre capacity)
Starboard float
Upperstrake
Handholds
Port float

125 Sidestrake

126

Portfuelcell(66lmpgl/300
litre capacity)

127

Left: An Arado Ar 196A-30flJ
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 ofKistenfliegergruppe
706 crippled the submarine HM

Seal, leading to the boat's capture by
the Germans.

Vent pipe

128 Filleraccesscap

129

130
131
132
133

136
137
138
139
140

142
143

145
146
147

149
150
151
152
153
154

Strut/float forward
attachment

Fuel lines (feed and return)
Float cross-bracing

Strut cross-bracing
Smoke canister (port and
starboard floats)

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
Rearspar
Starboardsearudder
Port flap

Ailerontab

Handholds

Sea rudder cable runs
Sea ruddercontrol linkage
Port sea rudder
Portaileron

Port outer rib
Portwingtip

Port navigation light
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= Fokker T.VIII-W

Designed in 1937 to replace ageing
reconnaissance/torpedo-bomber  bi-
R/Ian_es in service with the Dutch
arine 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- : navy, the Fokker T. Vili could do little
duce Bristol Mercury en%mes WETE I S tostemthe Germaninvasionin 1940.
effectively overtaken by the Germa : “ . Eight T. Vllls reached England and
invasion of the Netherlands. The formed the nucleus of No. 320

T.VIII-W entered service with the (Dutch) Sgn, which operated over
MLD in 1939 and by the time of the the Western Approaches.

German attack the following May 11 ] )
a larger version of the aircraft, Powerplant:tw0336-kW(450-hp?

A reconnaissance seaplane in
service with the Royal Netherlands

aircraft had been delivered (includingon 22 May, the MLD ordered all surviv- ducin%/

one that had been shot down in erroing Dutch aircrews to fly their aircraft the T.VIII-WIC, for Finland; powered Wright R-975-E3 Whirlwind radia

by the Luftwaffe). Quickly realizing the to the UK, a total of eight T.VIII-Ws by Bristol Mercury Xl radiais, this air- piston engines

futility of flying the seaplanes in the eventually assembllnﬁ at Pembrokecraft possessed a top speed sorr%erformance: maximum speed
presence of the Luftwaffe's fighters, Dockin South Wales where, on 1 June72 km/h 345 mph) faster than the MLD 285 km/h ﬁ177 mph) atsealevel;

the MLD orderedthe nine serviceablethese crews formed the nucleus of Noyersion. In all the Germans took overservice ceilling6800m (22,310ft);
aircraft to be flown to French bases or320 (Dutch) Squadron of the RAF, For 20 partially-completed T.VIII-Ws and range 2100 km (1,305 milesg

the Channel coast, one aircraft beingwo months the Fokkers (carrying thefive T.VIII-W/Cs, these aircraft subse- Weights: empty 3100 k%(e, 341b);
used to fly two members of the DutchBritish serials AV958-AV965) flew anti- quently being completed by Fokker maximum take-off 5000 kg (11,023 Ib)
government to the UK. Arriving in shipping patrols over the Westernand enterln%serwce with the Luftwaf- Dimensions: span 18.00 m(591t0.7 in);
Franceon 12 May, the T, VIII-Wsflewa Approaches until an increasing lack offe on anti-shipping and air-sea rescudength 13.00m(42ft7,8in); height
number of patrols over the Channelspares forced the withdrawal of theduties over the North Sea. 5.00m (16 ft4.9in);wingarea44.00m?
during the following 10 days, but such Dutch seeg)lanes m favour of Avro 473.6 sq ft)

operations lacked cohesion and purAnsons and Lockheed Hudsons, whichSpecification rmament: one fixed forward-firing
and two tramable 7.92-mm (0.31-inL) f
0

pose as there remained little unifiedwere flown from Carew Cheriton. Fokker T.VIII-W

command in the rapidly dwindling air _ In the meantime Fokker had, at theType: three-seat reconnaissance and machine-guns, plus605kg(1,3341
forces in northern France. Therefore time ofthe German invasion, been protorpedo-bomber floatplane bombs or one torpedo

hs LIJK:airey Seafox

Designed to a 1932 spécification the When the German pocket battleshipio serve at sea until 1943, two aircraftclimbto 1525m(5,000ft?in 10minutes

Fairey Seafox grototype was first flown Admiral Graf Spee was being huntedoeing lost when the Ajax-class cruiser24 seconds; service cei ing 3355 m
on 27 May 1936; itS operational pur-inthe South Atlantic during November HMS Orion was severely damaged by(11,000ft); range 708 kmg 40miles)
pose was to equip Royal Navy trade-1939 Seafoxes were in constant use berman air attack during the evacuaWeights: empty 1726 kg (3,805 |b);
protection light cruisers which, in time the British cruisers, and during the Bat+ion of Crete on 28 April 1941. maximum take-off 2459 kg (5,421 1b)
ofwar, would patrol the world's oceanstle of the River Plate the light cruiser . Dimensions: span 12.19 m (40 ft 0 in);
on the lookout for enemy surface raid-HMS Ajax launched one of her two Specification length10.81 m(35ft5.5in); height
ers and blockade runners. Equippediircraftfor gunnery spotting, although Fairey Seafox 3.68m(12ft1in);wingarea40.32m?
with cross-braced twin-float alighting difficulty was experienced with the Type:two-seatlight fleet 434 sq ft) o

gear, the Seafox was unable to carry air-to-ship radio contact. Later the Seareconnaissance floatplane rmament: provisionforone7.7-mm

forpedo (being some 40 per cent lightfox crew kept a watch on Montevideo Powerplant: one 295-kW (395-hp) . (0.303-m) Lewis guninthe rear
er than the Swordfish) and its role washarbour while the GrafSpee was seekNapier Rapier VI inline piston engine cockpit; Some aircraft were adapted tc
entirely passive; its value was, howev-ng shelter from British warships be- Performance: maximum speed carry underwing racks for flares or
er, accepted as lying in its ability to fore her scuttling. Seafoxes continued200 km/h (124 mph) at 1785 m (5,860 ft); four"9-kg(20-Ib) bombs
spot for the cruiser's guns if brought to
action by enem?/ warships, The Seafox
was of all-metal structure with mono-
coque fuselage and fabric-covered
wings and tail; it was fully stressed for
catapulting and thé pilot was
accommodated in an open cockpit, his
observer being enclosed beneath a
glazed canopy. ) o L

A total of 64 production Seafoxes 2 e
was built (K8569-K8617 and L4519- i s
L4533), the first being delivered to the - e .
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 wellas  *
light cruisers of the Royal Australian

avy 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 ofSouth
Atlantic Command. HMS Ajax
launched one others during the fight
with KMS Graf Spee.
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Heinkel He 59

The Germans' use of float seaplanes to
deliver combat troops into actionisbe-
lieved to have been unique during
WorldWarll, andﬁrincipally involved
the large Heinkel He 59 two-float twin-
engine biplane, an aircraft designed .
back in 1930 as a reconnaissance bomn=
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 Hewere extremel

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

active all round thegean until mid-1943. At least one Staffelseconds; service ceiling 3475 m

59Bs had been completed and servedoasts of the UK, ostensibly on theserved on the Black Sea, (11,400 ft); range 1750 km (1,087 miles)
with the third Staffeln of Kistenflieger- lookout for downed German aircrew, L Weights: empty5000kg (11,023 b);
gruppen 106, 406, 506 and 706 for coasbut when it became apparent that deSpecification maximum take-off 9100£i<g (20,062 [b)
tal reconnaissance, anti-shipping patspite displaying prominent Red Cros-Heinkel He 59B-2 Dimensions: span23.70 m (77 ft9in);
rols and minelaying (being capable ofses the aircraft were being used tdype:four-seatmaritime length17.40m(57ft1in ;heiggt7,10m
carryingtwo 500-kg/l, 102-Iomagnetic shadow and report British convoys,reconnaissance and air-sea rescue (23ft3.5in);wingarea152,8m
mines). They also equipped theorders were given to RAF pilots tofloatplane 1,644,78 sq ft)

Seenotdienststaifeln and ' the Staffelshoot down enemy seaplanes; no fewPowerplant: two 492-kW (660-hp) Armament: three 7.92-m (0.31-in)
Schwilben for air-sea rescue dutieser than 31 He 59s (11 of them fromBMWVI6.0ZUV-12 pistonengines trainable machine-guns (one eachin
over the North Sea and Baltic. LaterSeenotflugkommando 3, based aPerformance: maximum speed the bow, dorsaland ventral positions),
they joined KGrzbV 108 for specialist Boulogne) were lost during the Battle220 km/h (137 mph) atsealevel; climb plusaload ofupto 1000 kg (£205Ib) of
coastal assault troop-carrying duties,of Britain, with seven others badlyto 1000 m (3,280 ft) in 4 minutes 48 ombs and/or mines or one torpedo

and | Gruppe of KG 200 for air-sea damaged, Set against this more than
rescue work. During the invasion of 400 German airmen were recovered
Norway most of these units werefrom the sea round the UK.
pressed into use for coastal patrol and Specialist versions included the H
air-sea rescue, and during_the initial59C-2 air-sea rescue aircraft, the H%
assault phase were occasionally em59D-1 and He 59N series trainers, th
ployed to deliver assault parties intoHe 59E-1 torpedo trainer and He 59E-
the fjords. During the German assaultiong-range reconnaissance aircraft.
inthe West on 10 May 1940 12 He 59BsAir-sea rescue He 59s continued t
of the Staffel Schwilben transported serve in the Mediterranean and Ae
120 troops to the banks of the River )
Maas to capture the key bridge at RotAlthough an old, outdated design,
terdam, losing four aircraft to the Dutch the He 59 was pressedinto a number
defences. ofduties: as a trainer, minelayer,
During the Battle of Britain the He assault transport, air-sea rescue and
59s of the Seenotdienstkommandocoastal reconnaissance aircratft.

Heinkel He 115

Flown largely b% Kriegsmarine pilots
during muchofthe 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 I, Designedincompetition
with the Blohm und Voss Ha 140, the He :
115 was first flown in 1936 and two.-4 §
years later established eight world
speed records for its class In varioug=——s.
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 ,omln the Luftwaffe in 1938
(being followed by the He 115A-2, of
which six were exported to Norway o ) )
and 10 to Sweden in 1939). Before the end of the Battle of Britain suppression during torpedo attacks. Performance: maximum
InSeptember 1939 about60 He 11SAthefirstexamples ofthe He 115C series At the end of the Norwegian cam-300 km/h (186 mph) at 1000 m (3,280 ft);
and He 115B aircraft (the latter with were in service with increased defen-paign three ofthat country's He 115A-climbto 1 00mF3,280ft)in5minutes
increased fuel capacity) were servingsive armament while the He 115C-2,2s and a captured He 115B-1 wereseconds; range 2800 km (1,740 miles)
with the Kustenfliegergruppen. Apartintroduced in 1941, featured streng-flown to the UK, where they were ev- Weights: empty 6870 k 3(15,146 Ik?n);
from some reconnaissance work ovethened floats to allow operation from aluated by the RAF before being com-maximum take-off 1068% g (23,545 |b
the Baltic during the Polish campaign,snow and ice surfaces. The He 115C-3nitted to” clandestine operations be-Dimensions:span22.28m(73ft1.2in);
their firstimportant task involved sea-and He 115C-4 were respectively spetween the UK and Norway, and in thelength17,30m(56ft9.1in); height
ling the gaps in the minefields alongcialist minelayers and torpedo bom-Mediterranean for carrying agents6.59m(21ft7.5in);wingarea86,7m?
the east coast of the British Isles, thebers, the latter being flown against theinto enemy-occu iedterritoryinNorth (933.26 sq ft)
first such mission being flown by 3./ North Cape convoys. Production wasAfrica. Total production was about 500 Armament: one 7.92-mm (0.31-in)

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.IKuFIGr 406 out of northern
orway in 1942.

KUFIGr 906 on 20/21 November 1939. halted in 1941 when operations in theaircraft. trainable machine-gunand one 15-mm
These activities continued for moreUSSR made more pressing demands o fixed cannoninthenose, one 7.92-mm
than 18 months (and sporadicallyfor other aircraft. In 1943 production Specification (0.31-in) fixed rearward-firing
thereafter for two years), the miningwas resumed and 141 He 115E multiHeinkel He 115C-1 i machine-gun in each engine nacelle,
units _losing 33 aircraft destroyed andpurpose aircraft were delivered to theType: three-seat minelaying, torpedo- and one 7.92-mm (0.31 -in) trainable

six aircraft severely damaged duringLuftwaffe in the following year; some bombing and reconnaissance machine-guninthe rear cockpit, plusa
the period ofthe Battle of Britain; most He 115Cs and He IISEs were armedloatplane load 0f1250kg(2,7561b) ofbombs
casualties were suffered from Britishwith single forward-firing MG 151 20- Powerplant: two 716-kW (960-hp) BME and/ormines, orone500-kg(1,102-1b)
coastal flak. mm cannon under the nose for flak- 132K radial piston engines torpedo
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. AichiEISA | +

Numerically the most important of all
Japanese float seaplanes during World
War |1, the Aichi EISA monoplane (of
which 1,418 were produced) origin-
ated inanaval staff specificationissued
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 . ”

=

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

Model 1. Early aircraft 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 olJapanese carriers. As it was, when IF' A A

the Hankow-Canton railway. Soon Americans launched their first strike, A By
afterwards E13A1 floatplanes accom-+the pilots found the decks of the car i d
panied the Japanese 8th Cruiser Diviriers Akakgi, Kaga, Soryu and le?/u ,, "
sion for reconnaissance patrols duringlogged with aircraft which shou d’ﬁi’ ;
the strike against Pearl Harbor in De-have been attacking the America @ >~
cember 1941, fleet, Py
Thereafter, as production switched Inall, itis estimatedthatby mid-1943; R
to Kyushu Hikoki KK at Zasshonokuma more than 250 EISAls were at sed
and accelerated, the seaplanes (codeboard Japanese ships, though the
named 'Jake' by the Allies) wereuse was severely curtailed whenever
embarked in the battleships and cruisAmerican fighters were in evidence.
ers of the Kantais (fleets), including the Nevertheless they continued to serve
battleship Haruna and cruisers Chiku-right up to the end of the war, many of
ma and Tone of Vice Admiral Nagu-them being ultimately used in suicide
mo's Carrier Striking Force at the Bat-attacks on the huge American invasion =3
tle of Midway, Because of mechanicalfleets closing on the Japanese home™. —7 &
problems with the ships' catapultsland. | ;
there were delays in launching one of o
the four E 13Alsto searchforthe Amer-Specification
ican carriers at dawn on the crucial 4AichiEISAla )
June 1942, depriving the Japanese ofype: three-seat reconnaissance
the vital initiative during the early floatplane
stages of the assault on Midway. FurthPowerplant: one 790-kW (1,060-hp)
ermore the Chikuméas E13A1 wasMitsubishiKinsei 43 radial piston
forced to return early when it sufferedengine ) o o b
engine trouble, further reducing thePerformance: maximum speed ] ]
all-important search area, One of the377 km/h 8234 mph) at 2180 m (7,155 ft); length11.30m(37ft0.9in); height At aJapanese seaplane base
other 'Jake' pilots, from the cruiserclimbto3 OOmFQ.845 ft)in 6 minutes 5 7,40 m(24 ft3,3in); wingarea36.0m? somewhere in the Pacific the crew of

Tone, eventually sighted the Americanseconds; service ceiling 8730 m (387.5 sq ft) an El 3A leave their cockpits. With a

fleet but at first failed to report the (28,640 ft); range 2089 km (1,298 miles) Armament: one 7.7-mm (0.303-in) range of nearly 2100 km (1,300

presence of carriers, causin%afurtheWelghts: empty 2642 kg (5,825 Ib); trainable machine-gunintherear miles), sorties could, and often did,

30-minute delay in arming the strike maximum take-off 4000 kg (8,818 Ib)  cockpit, plus 250 kg (551 Ib) ofbombs mean _u? to 15 hours ata timein the

aircraft awaiting orders to launch from Dimensions: span 14.50 m (47 ft 6.9 in); and/or depth charges cockpit for the three-man crew.
JAPAN

_®  Kawanishi NIK Kyofu

Anticipation of a need for single-seatwent on to trials with the navy, whosethe 'Rufes' of the Otsu Kokutai from 5minutes 30 seconds; service ceilin
float-equgaped interceptor seaplanegilots were enthusiastic about the pertake Biwa in defence of central Hon- 10600 m (34,775 ft); range 1050 km (65:
prompted the Japanese navy to initiatéormance, although expressing misshu against the increasing Americanmiles)

a development programme for suchgivings over the tricky take-offcharac-raids on Japan. It was ironic that soWeights: empty 2752 kg (6,067 IbR;
aircraft in 1940, the Nakajima A6M2-N teristics. In the air, with its combat promising was the NIKI that the maximum take-off 3712 kg (8,184 [b)
floatplane adaptation of the famousflaps, the Kyofu handled beautifully Japanese had reversed the processDimensions: span 12.00 m (39 ft 4.4 in);
Mitsubishi A6M2 Zero beingintended and possessed excellent manoeuvradaptation, and with it produced thelength 10.59 m (34 ft 8,9 in); height

as a stopgap until a purpose-designedlility. At a time (the end of 1942) when N1K2-J 'Geor?e' landplane fighter, 4. 75m (15ft7in); wingarea23.5m?
aircraft could be introduced. This wasthe Zero naval fighter had effectively certainly one of the best Japanese air252.96 sq ft)

to be the highly-imaginative and won air superiority for the Japanese ircraft to 'see combat during the war. Armament: two fixed forward-firing
attractive Kawanishi NIK Kyofu the Pacific, the NIKI was ordered into L 20-mm cannon and two fixed forward-
(mighty wind), whose design was production, but the delivery rate wasSpecification firing 7.7-mm (0.303-in) machine-guns,
started in September of that yearslow to accelerate and fortunesKawanishi NIKI plustwo 30-kg (66-Ib)bombsunder
Featuringacentralfloatand twinwing-changed rapidly during 1943. Thus inType: single-seatinterceptor fighter the wings

mounted stabilizing floats, the new December of that year, with only 15 floatplane

prototype retained the same gunaircraft being completed each monthPowerplantone 1089-kW( 1,460-hp) Designed as a fighter to support
armament as the A6M2 but was po-and Japanese offensive initiativeMitsubishi MK4C Kasei 13 radial piston offensive operations far from land-

wered by a 1089-kW (1,460-hp) Kaseidwindling, it was decided to end pro- engine based air cover, the Kyofu was a fine
14 radial engine driving two-blade duction of the aircraft, and in March Performance: maximum speed machine overtaken by events in the
contraprops in an attempt to counterl944 the last of 89 Kyofus was delivered489 km/h (304 mph) at 5700 m Pacific which saw its planned role
the torque-induced swing on take-off.to the service. . (18,700 ft); climbto 5000 m (16,405 ft)in made superfluous.

The wing-mounted floats were origi- Codenamed 'Rex' by the Allies, the

nally intended to be retractable butNIKI was first deployed for the de-
c_ies(ljgn ?roblems led to these beingence of Balikpapanin Borneo, whose
fixed before the aircraft's first flight. recovery by the Allies was regarded ==
Persistent trouble with the contrapropas no longer pressing as American :
gearbox resulted in a change to thdorces surged closer to the Japanes s "
Kasei 13 engine driving a single three-homeland, while the Japanese the ?
blade propeller from the second prodacked the carriers with which to pro-
tote/_pe onwards. tecttheirisolated garrisons. Inthe final

irst flown on 6 May 1942, the NIKI weeks ofthe war NIKIsflewalongside
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® Mitsubishi FIM

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 productio
F1M2 emerged as a thoroughl
efficient aircraft, acceptable in all re-
spects. . . o &
Initial production by Mitsubishi, | 5
which 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 tles, but none was used in earnest; intype was committed to the unequalUnlike the reconnaissance types
Sasebo, where a further 590 were builtstead the Musashi succumbed tdask of defending the Japanese homesarried by majorJapanese surface
In due course the FIM2 equipped alhmerican bombs and torpedoes in théand from the devastating Americanunits, the MitsubishiF1M 'Pete'was
but one of the K-Maru (6,900-ton) and Sibuyan Sea; the Yamato, bent on aaids, serving alongside 'Rex’ andan observation aircraft, designed for
S-Maru (7,200/8,300-ton) classes ofsuicide mission to Okinawa, followed 'Rufe’ seaplane fighters with the Otswsuch tasks as gunfire direction, but

han

T

converted merchant seaplane tenher to the bottom on 7 April 1945. Kokutai in 1945, was rarely used for that purpose.

ders, as well as numerous battleships Nevertheless 'Pete’ seaplanes were L

and cruisers of the Imperial Japaneswidely used throughout the Pacific Specification Weights:empty 1928 kg (4,251 Ib);

Navy. Codenamed 'Pete' by the Allieswar, accompanying every seabornditsubishi F1IM2 maximum take-off 2550 kg (5,622 1b)

FIM2s were present at the Battle oflanding by Japanese forces, providingType: two-seat observation floatplane Dimensions:span11.00m (36ft1.1in);
Midway, two aircraft being launched gunnery spotting during preliminary Powerplant:one 611-kW (820-hp) length9.50 m (31 ft2in); height4.00m
from the battleship Kirishima (but bombardment by supporting warshipsMitsubishiHikari 1 radial piston 13%11.5in?;wmgareazg.&?m2
being lost when the Japanese scuttlednd subsequently serving as coveringngine ) 317.97 sq ft)

the sorely-crippled ship at the end offighters (and even dive-bombers)Performance: maximum speed rmament: two fixed forward-firing
the Battle of the Solomons). The giantonce the assault forces were ashore. 370 km/h (230 mph) at 3440 m 7.7-mm (0,303-m) machine-guns and
superbattleships Musashi and Yamatwas also flown on convoy escort dutieg(11,285 ft); climbto 5000 m (16,405 ft)in one 7.7-mm (0.303-in) trainable

each carried several 'Petes' to spot fowrith the many supply convoys sailed9 minutes 36 seconds; service ceiling machine-gun in the rear cockpit, plus
their 460-mm (18.1-in) main gun arma-by the Japanese during the mid-wa©440m(30,970ft);range740km (460  two 60-kg (132-lb) bombs underthe

ment at the time of the Marianas batperiod. In the last stages ofthe war, theniles) wings
JAPAN
® NakajimaA6M2-N
Japan was the only nation to producattacked Pearl Harbor. 10000mﬁ32,810ft);range 1781km firing 7.7-mm (0.303-m) machine-guns,
and deliver into service float-  Entering production as the Naka-(1,107 miles) lus rovisionfortwo60-kg(132-I%)
e.cwlpped single-seat interceptojima A6M2-N and codenamed 'Rufe'Weights: empty 1912 k$(4,215 Ib?; ombs under the wings
fighter seaplanes (the British Spitfireby the Allies, the new fighter still dis- maximum take-off 2880 kg (6,349 Ib)

float adaptation did not ,orogress ayed a creditable performance,Dimensions: span 12.00 m (39 ft 4.6 in);

beyond the experimental stage)being first issued to the_ Yokohamalength10.10m(33ft1.6in);height ~ Until the purpose-designed NIK
When in 1940 the Japanese navy initiokutai and deployed to Tulagi in the 4.3 m£14ft 1.3in); wingarea22.44m* could be produced, the Japanese
ated the design of a new interceptofolomons where the Japanese had fir§241.54sqft) navy acquired a stopgap floatplane
seaplane (the Kawamshi NIKI Kyofu, landed during the Battle of the CoralArmament: two fixed forward-firing fighter in theNakajima adaptation of
or 'Rex’), the need was also exLJresseHea. However, almost all the 'Rufes20-mmcannonandtwofixedforward- Mitsubishi's famed A6M 'Zero'.

for a stopgap aircraft and the Nakajimavere destroyed in a strike on the sea-

company was instructed in Februaryplane base by 15 Grumman F4Fs from =3 7 B T = =

1941 to develop afloat-equipped verUSS Wasp on 7 August 1942, Better
sion of the excellent Mitsubishi A6M2 success attended the 'Rufes’ which
Zero naval interceptor. As evidence offought in the later Aleutian campaign,
Japan's long-standing plans for territobut losses soared as soon as American
rial expansion through the Pacific, itfighter strength could be built up. Dur-
had been recognized that in the ineviting the final year of the war, when
able ‘island-hopping' war there wouldAmerican heavy bombers and naval
be few ready-made air bases fronaircraft opened their great attacks on
which to provide air cover during the the Japanese homeland, 'Rufes’ of the
occupation of the smaller islands, andOtsu Kokutai, based on Lake Biwa,
that the construction of runways wouldwere thrown into the battle as inter-
be impractical. Although equipped ceptors in defence of Central Honsht
with almost a dozen aircraft-carriers,but suffered very heavy losses. Tota
the Japanese would be unable to usgroduction of 'Rufe” amounted to 327
them in support of every single islandbefore being halted in Septembe
invasion. 1943.

After removing the wheel Iandinﬁ .
gear and fairing over the wheel wellsSpecification
of a standard A6M2, Nakajima Nakajima A6GM2-N ]
mounted a large float under the fusel-Type: single-seat interceptor fighter
age by means of a forward-raked cenfloatplane
tral pylon and a pair of V-struts below Powerplant: one 708-kwW (950_-hfo)
the cockpit; two cantilever stabilizing Nakajima NK 1C Sakae 12 radialp
floats were also mounted under theengine )
wings. The standard Zero gun armaPerformance: maximum speed
ment was retained, and the first pro-435 km/h (270 mph) at 5000 m .
totype was flown on 7 December 1941,(16,405 ft); climbto 3000 m (9,845 ft) in 3 |
the 'day on which the Japanese navyninute 54 seconds; service ceiling

iston|
|



USA

Curtiss SOC Seagull

Atthe climax ofits Service life the Cur- 63 with the cruiser divisions of the ; ' = =S iy o
tiss SOC Seagull scout-observatiorScouting Force; there were also 3 I
seaplane in 1940 was serving aboar$OCs with the Atlantic Squadron and
every battleship, cruiser and carrier in15 with Carrier Divisions One and Two
the US Navy, as well as a destroyer, & the Pacific.
seaplane carrier and two gunboats, During the Japanese attack on Pearl
with a US Marine Corps squadron andHarbor nine embarked SOCs and 1
ata US Coast Guard station. It had enashore were listed as destroyed, an
tered production in 1935 havingalthough no SOC was directly involved|
beaten the Douglas XO2D-1 andinthe g{reat Battle of Midway about 20
Vought XO5U-1 in competition, and on Seagulls undertook scouting sortieg
12 November that year the first oper-before the Solomon campaign, flylr_l?
ational SOC-1 was assigned to the lightvith Task Force 61, They were ‘stil
cruiser USS Marblehead. Subsequengxtremely active in 1943, particularly g
versions were the SOC-2, SOC-3 andn the Wake, Marshalls and Gilberisg
SOC-4 (the SOC-2A and SOC-3A beingcampaigns. Although by 1943 most of
fitted with arrester gear) and the SON+the 150-odd aircratit still surviving in
1 produced by the Naval Aircraft Fac-service were usually equciipRed with
torz. o wheel landing gear aboard America
eaturing interchangeable wheelescort carriers, some cruisers still con
and float alighting gear éln the lattertinued to carry the floatplanes, and
configuration it was fitted with single these were present at the America
central float and outr{?ged wing landings in North Africa in November
floats), the SOCreplaced Vought O2Ushat year. The Curtiss SO-3C Seame\ite
and O3Us, and was used to spot for themonoplane had been introduced to rezas
fleet's big guns, increasing the accuraplace the SOC in 1942, but this laterims
cy ofthe main gun armament ofthe USmachine proved disappointing and,
avy's battleships. Each such batalthough a greater number was proPerformance: maximumspeed A Curtiss SOC Seagull stands ready
tleship embarked three or four SOCsduced, it was the old Seagull that re253 km/h (157 mph)atsealevel; climb for launch on the catapult aboard the
the heavy cruisers four and the lightmainedin US Navy service longer, sur-to 1525 m (5,000 ft) in 5 minutes 54 battleship USS West Virginia, In 1940
cruisers two. Flagshlﬁs usually carriedviving up to the end of 1944. seconds; service ceiling 4540 m this scout-observation seaplane was

an additional Seagull for use by the o (14,9001t); range 1535km (954 miles)  shipped aboard every battleship,
force commander. Production "con-Specification Weights: empty 1591 kg?((S,SOS Ib?; cruiser and carrierin the US Navy.
tracts, totalling 304 aircraft for the US Curtiss SOG-1 Seagull maximum take-off 2466 kg (5,437 Ib)

Navy (plus t%ree for the US CoastType: two-seat scout and observation Dimensions:span10.97 m(36ft0in);
Guard), had been placed by the end dloatplane length9.65m(31ft8in); height4,29m 7.62-mm (0.3-in) machine-gun and one
1938; within two years 279 were in ser-Powerplant: one447-kW(600-h_p?Pratt 141t 1in); wingarea32.33m 7.62-mm (0.3-in) tramable machine-
vice, including 83 aboard the bat-&Whitney R-1340-18 Waspradial 348 sq ft

tleship divisions ofthe Battle Fleet andpiston engine Armament: one fixed forward-firing

unintherearcockpit, ﬁlus two 45-kg
?100-Ib) bombsundert

ewings

USA

Curtiss SC-1 Seahawk

The Curtiss SC-1 Seahawk monoplanghe Seahawk was a high-performange
was unique among American scousingle-seater ordered by the US Nayyse SESSSSEE SE
seaplanes of World war Il in being ain 1942, andenteringservicein 1944 SSEC
relatively high performance single-aboard USS Guam, In the eventitsaw _ = =& 8
seater with an almost fighter-like little combat and was mainly used for - -
speed. It was almost the last of a longir-sea rescue patrols. -
line ofaircraftinthe scout-observation ) )
category built by Curtiss to servethe war with Japan and which was
aboard "American battleships andopposed by only small numbers of —
cruisers. Like its immediate predecesJapanese aircraft, a few Seahawks with : £
sor, it featured a single large centrathe 7th Fleet were used for gunnery
float with stabilizing wmg—tlp floats, control during the preliminary bom- ,
these being replaceable by fixedbardment before the seaborne land- -~
wheel landing gear for shore base opings. Some aircraft were said to have.
eration. ) ) been used in the 'attack’ category, thgse
Sutéect of Curtiss design proposals,Seahawk being capable of carrying
the SC-1 Seahawk was accepted by Ugair of 45-ki Fl 0-1b) bombs in a bay Inf&
Navy letter of intent on 30 Octoberthe central float; for anti-submarine
1942 and prototypes were ordered omvork the aircraft would mount an ASH
31 March 1943. The first of two SC-1radar set in a pod under the starboal
aircraftmadeitsfirstflighton 16 Febru-wing and a 113-kg (250-1b) bomb &g
ary 1944, by which time l;))roductlon under the port wing. .
orders for 500 SC-1s had been placed. Total production of the Seahawk,
Production deliveries started in thebefore VJ-Day brought cancellation of
late summer that year, the aircraftoutstanding orders, was 566 aircraft
being completed with wheel landing nine examples of an improved two-
ear for delivery to shore depots; theseat version, the SC-2, were delivered
do float assemblies, being purchasetb the US Navy in 1946, b
separately, were fitted to the aircraft o
according to fleet requirements; theSpecification
first aircraft were shipped aboardCurtiss SC-1 Seahawk
transports to Australia late in 1944 forType: single-seat shipborne scout and
delivery to warships of the US 7th air-sea rescue floatplane : ’
Fleet. The first aircraft was embarkedPowerplant. one 1007-kW(1,350-hp) . :
in USS Guam on 22 October. ~ Wright R-1820-62 Cyclone radial . . = . R
The Seahawk saw little operatlonagglston engine . \ T : .
service other than constant air-sea ref2erformance: maximum speed : i . 5
cue patrols, this despite the provisiorb04 km/h (313 mph)at8715m ) 3
of a somewhat cramped bunk in the(28,600 ft); climbto 3050 m (10,000 ft)in - s il
rear fuselage limiting such rescues ted minutes 6 seconds; service ceilin
single ditched airmen. In the relatively 11370 m (37,300 ft); range 1016 km (
straightforward recovery of Borneo, miles)
however, which was regarded asWeights: empty 2867 k%((G,SZO Ib%;
something of a sideshow af the end ofnaximum take-off 4082 kg (9,000 Ib)

gZSDlmensmns: span 12.50 m (41 ft0in); Armament: two fixed forward-firin
length 11,09 m (36 ft 4.5 in); height , 12.7-mm (0.5-in) machme-guns, plus
5.49 m (18 ftO in); wing area 26,01 m*  two 113-andtwo45-kg (250-and 100-
(280 sq ft) Ib) bombs
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Vought OS2U Kingfisher

Displaying many ofthe 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
0S2U 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 battleshi

54 0OS2U-1 floatplanes completed i
that year the majority was distributed
between the Pearl Harbor Battle
Force, Alameda NAS Battle Force and
the Pensacela naval air station. A Vought Kingfisher Mk 1 of No 107 Squadron Royal Australian Air Force, in 1942. Kingfishers also served with the

Progressively improved OS2U-2 andFleet Air Arm aboard armed merchant cruisers. In the US Navy most Klngflshers were catapulted from the fan tails

OS2U-3 aircraft were delivered up to ofbattleships and cruisers.
1942, the latter being the most widely
used version with increased fuel
capacity and improved armour pro-
tection forthe crew; atotal 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
scoutlngforthefleet 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-
lanes were flown into action as dive-
ombers.

The OS2U-3 was selected by the
British Purchasing Missionin 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 armeduse for coastal patrol and air-sea resdunior radial piston engine A Kingfisher catapults from USS
merchant cruisers for sea patrol duringcue. Fourteen aircraft were also used?erformance: maximum speed Texas in the Mediterranean, 1944.
operations to combat German block-as trainers in Jamaica; 20 others in264 km/h (164 mph) at 1675 m(5,500 ft); Texas was the first US battleshlp to
ade runners, Most aircraft were deli-tended for British use were in fact deli- climbto 1525m(5,000ft)in 12minutes launch aircraft after being fitted with

‘-____

vered direct to the Middle East andvered to the US Navy. 6 seconds; service ceiling 3960 m a flying-offplatform while serving
West Africa, where they found limited (13,000ft);range 1851km(1, 150m|IeS)W|th theBritish CrandFleetin 1918.
T Specification Weights: empty 1870 kg (4,123 Ib);
Below: Over 1,300 Kingfishers were Vought OS2U-3 maximum take-off 2722 kg (6,000 Ib)  Armament: one fixed forward-firing
manufactured and became the Type: two-seat shipborne observation D|men5|0ns span 10.95m ()35ft11 In); 7.62-mm (0.3-in) machine-gun and one
exclusive equipment of the Inshore and scout floatplane 8th 10.24m(33ft7.25in); height 7.62-mm (0.3- |n; machine-gun in the
Patrol Squadrons, as well as serving Powerplant:one 336-kW (450- hp)Pratt4 6 m(15ft1|n) wingarea24.34m? rearcockpit, plus 295 kg (650 Ib) of
with the fleetin various roles. & Whitney R-985-AN-2 or -8 Wasp (262 sq ft) 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 i y
the centralfloat, an ingenious arran% - ol § U.S5.NAVY
ment successfully developed by i
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,
popularI%/ known as the Duck, which
was firstflown on 25 June 1935. Some
J2F-1 aircraft were supplied to the
Navy. As well as accommodating a
crew of two under a long canopy the over blue being reserved for flag
aircraft could carry two additional officers. The stars ofhis rank were
crew members or passengers side- attached to the rear of the cockpit.
by-side within the large fairing that ] )
joined the central floatto the fuselage, Increasing pressure on the Grum
These aircraft also served aboardman plant at Bethpage, New York, for
American carriers immediately before production of Wildcat fighters caused
the war (being equipped with arrestemproduction of the Duck (as the J2F-5|
gear), and were followed by 30 J2F-2was now officially known) to be trans-
aircraft, of which nine J2F-2A variants ferred to Columbia Aircraft's Valle
with two 7.62-mm (0.3-in) machine- Stream factory when a new order for
guns and light bomb racks were pro-330 J2F-6 aircraft was placed im-
duced for the US Marine Corps Squadmediately after Pearl Harbor. These, i
ron VMS-3 serving at St Thomas in thepowered by 671-kW (900-hp) -54 en-
Virgin Islands, gines, brought the total Duck produc-
urther minor changes resulted intion to 653, the last being completed ing
20 J2F-3 aircraft (with Wright R-1820-36 1945. Most aircraft served at shore sta : : EE :
enginesg and 32 J2F-4 aircraft (with -30tions during the latter part of the war, e - . — = =

ThisJ2F-3 Duck was thepersonal
transport ofa Rear Admiral, the all-

engines) being produced, but the intheir arrester gear being removed o

creasing risk of war prompted the USomitted. They were also employed on

Navy to order 144 J2F-5 machines fromanti-submarine patrol work, equipped303 km/h (188 mph) at 3960 m The main external distinguishing
Grumman at the end of 1940, poweredo carry two 147-kg (325-Ib) depth (13,000 ft); climbto 3050 m (10,000 ft)in feature of the GrummanJ%F

by -50 engines. These aircraft underbombs, 10 minutes 12 seconds; service cellingcompared with the originalJF series
tookamultitude of'utllltyltasksyviththe o 7955m(26,100ft);range 1255km (780 was the later aircraft's lack ofa strut
US Navy, including communications Specification miles linking the ailerons on the upper and
with off-shore vessels, target-towing, GrummanJ2F-5Duck o Weights: empty 1950 kg (4,300 Ib); lower wings. The retractable landing
air-sea_rescue, ambulance and norFype: three-seat utility amphibious maximum take-off 3044 kg (6,711 Ib)  gear was a particularly neat feature.
operational reconnaissance workfloatplane Dimensions: span 11.89 m (39t0 in);

Several aircraft served with the USPowerplant: one 634-kW (850-hp) length 10.36 m (34 ft0in); height3.76 m trainable machine-gun in the rear
Coast Guard, and one was evaluatetlVright R-1920-50 Cyclone radial (12 ft4 in)with wheels retracted; wing cockpit, and up to 295 kg (650 Ib) of
by the USAAF as the OA-12 in the Elston engine ) area 38.0m* (409 sq ft) bombs and/or depth charges under
observation role. erformance: maximum speed Armament: one 7.62-mm (0.3-in) the wings

Northrop N-3PB Nomad

The company headed by John K.3PBs. These were disembarked an
Northrop had been successful ilmssembled in a seaplane hangar at
securing US Army contracts forits A-17 Reykjavik, the first aircraft being air
attack bombers in the mid-1930s but atested on 2 June. Employed for convo
the time of its merger with the Douglasescort and anti-submarine patrols, an
Aircraft Company business was beginnamed Nomad, the floatplanes wer
ning to fall away.” Among the few pro- flown from Reykjavik, Akureyn and
jects then being pursued was a twinBordheyn, and remained with the
float seaplane whose design owedsquadron for well over a year being
much to the earlier wheel-equipﬁedjomed later by Consolidated Catalina
attack bombers. Believing that such arflying-boats, Most of the early North
aircraft would be required by the USCape convoys, which were sailed fro
Navy, Northrop persisted with its de- Iceland to the North Russian ports dur4.>
sign. This was shown to members of dng 1941-2, were provided with escort |
Norwegian Purchasing Commissionpatrols by Nomads for the first 240 km
which visited the USA early in 1940, (150 miles) of their voyages. In July
seekln? to obtain a patrol/attack sea-1942 two prowling Focke-Wulf Fw
plane for coastal work to discourage200s long-range reconnaissance ai -
the use of Norwegian waters by Gercraft were intercepted by the seai S e s i
man shipping. Twenty-four ‘such planes and chased away. =
Northrop N-3PB aircraft were ordered Despite their sterling service the
straight from the drawing board. Nomads were not wholly suited to the ] )
Before these aircraft could be deli-demands of service in the far north,floatplane The first Hying tests of the Northrop
vered Norway fell to the Germans inand the long range and better seaPowerplant: one 820-kW (1,100-hp)  N-3PB patrol bomber took place at
April/June 1940. Production went going qualities of the flying-boat Wright GR-1820-G205A radial piston  LakeElsinor, California. The aircraft
ahead, however, at the request of theaused their withdrawal from service engine ) were in Norwegian colours, but had
UK and, as a number of Norwegianin January 1943. (The N-3PB NomadPerformance: maximum speed notbeen delivered when the
aircrew had succeeded in escapinghould not be confused with the North-414 km/h 5257 mph) atsealevel, climb German invasion tookplace.
the German invasion, it was decided todop 8-A5 Nomad which, surplus to to 4570 m (15,000 ft)in 14 minutes 24

form a squadron manned by volun-American needs as the A-17A, wasseconds;serviceceiling7315m Armament: fourfixed forward-firing
teers in Iceland to serve alongside theupplied under Lend-Lease, princi-(24,000 ft); range 1609 km (1,000 miles) 12.7-mm (0.5-in) machine-guns, one
RAF. Accordingly No. 330 Squadron pally to South Africa.) Weights: empty 2808 kg (6,190 Ib); 7.62-mm (0.3-in) trainable machine-

was formed at Reykjavik on 25 April o maximum take-off 4808 kg (10,600 Ib) 9un in the dorsal position, and one
1941; a month later the Norwegian Specification Dimensions: span 14,91 m (48 ft 11 in); 7.62-mm (0,3-in) trainable machine-
freighter Fjordheim arrived from NorthropN-3PBNomad length 10.97 m (36 ftQin); height3,66 mgun in the ventral position, plus four
Canada bringing 18 dismantled N-Type: three-seat patrol and bomber (121t0in); wingarea34.93 m (376 sq ft) 227-kg (500-b) bombs
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Antl-Shipping
Alrcraft

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.

tive, particularly in operations
against the Allied North Cape
convoys, in which the Heinkel
He 111 also participated. In the

f all the nations drawn into
Q/\/orld War Il 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, a
it had been for centuries, vested
almost exclusively in the British
Royal Navy. Lip service had been
paid to the RAF with the provi-

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

sion of such aircraft as the Avro
Anson, while the Lockheed

Boeing B-17 and Consolidated
B-24, the latter's very long range

P
Hudson began arriving from L suiting it admirably for ocean
America in 1939 to provide The mighty Consolidated B-24 Liberator had a long-range patrol and long-distance attack.
relatively long-range reconnais-  capability which made her an ideal choice for adaptation to Likewise the Japanese, despite
sance/attack muscle for Coastal an ocean patrol and long-distance attack role, the latter in embarking on their far-flung
Command. which she excelled against Japanese cargo shipping. Pacific campaign, had assumed
As in so many of the wartime that carrierborne attack bombers
air forces, the emergence of the that no single aircraft could be  engaged in anti-shipping opera- would embrace the majority of
maritime strike role after the out- considered ideal. Moreover, tions in the Pacific, particularly ~ maritime strike operations. Such
break of hostilities brought about beyond the scope of this section during the latter part of the war, was the nature of the organiza-
the demand for adaptation of were the other important anti-  as did the RAF in the Bay of tion of the Imperial Japanese
obsolescent aircraft (fighters, shipping aircraft, the minelayers. Bengal. Navy, however, that from the
bombers and even transports) to It may be said that premeditat-  Ignoring the relatively fruitless first days of the Pacific war
meet the operational require- ed anti-shipping operations, as disefforts by Bristol Blenheims and  considerable dependence was

ments. The parameters of the tinct from long-range anti-subma- Avro Ansons in the early months, placed on land-based anti-ship-
requirements themselves were sorine attacks which were usually the RAF began to achieve worth- ping bombers, and it was the
broad (the equation involving the result of chance sightings while successes when such air- Mitsubishi G3M that participated

long-range navigation accuracy during tedious ocean patrols, craft as the Vickers Wellington, in the successful attack on the
over featureless oceans, precisionwere confined largely to the 'nar- Bristol Beaufort and Bristol British capital ships HMS Prince
of attack equipment and a wide row seas' around Europe, from  Beaufighter arrived at Coastal of Wales and HMS Repulse, one

assortment of weapons which  the North Cape of Norway to the Command, while in the Axis air  of the war's most successful
included cannon, depth charges, Mediterranean, although the US forces the Dornier Do 217 and  air strikes against major warships
bombs, rockets and torpedoes) and Japanese air forces also Junkers Ju 88 proved fairly effec- at sea.
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== Avro Anson

Anachronisticrelic of pre-war RAF ex-
pansion, the Avro Ansonwas originally \ K
the result of a coastal reconnaissance R E— \ 8755
aircraft requirement, and was de- p

veloped from a six-seat commercial

aircraft. It first flew on 24 March 1935 P @@ KB755

and, powered by Cheetah engines, o s
the Anson Mk | entered service with s - b g

No. 48 Squadron in March 1936, and e b g
wasthefirstRAF aircraftwith aretract-
able landing gear, albeit manually
operated. The Anson subsequently
served with 12 squadrons of Coastalvro Anson CR.MkKI of No. 220 Sgn, Coastal Command, in the overall silver pre-war paint scheme.
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, occasionaIIK aving
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 Il
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 producMks 19,20,21and 22, reached atotal oPerformance: maximum speed Ever on the alert, an Anson of No. 48
ing the Anson Mks II, V and VI. Light 11,020 aircraft, including 2,822 built in 303 km/h (188 mph) at 2134 m (7,000 ft); Sqn keeps watch on a convoy out of
transport conversions from the AnsonCanada. initialclimbrate219 m(720ft) per Liverpool. At the outbreak of war, the
Mk | resulted in the Anson Mks X, Xl minute; service ceiling 5791 m Anson formed the bulk of Coastal
and Xll, some of which were em- o (19,000ft);range 1271 km (790miles) Command's fleet. IVo. 48 Sqn was
ployed as air ambulances; the AnsorSpecification Weights: empty 2438 k?((5,375lb?; based at Hooton Park to protect the
Mk XI was powered by Cheetah XIX Avro Anson Mk maximum take-off 3629 kg (8,000 Ib) ~ Western Approaches.

engines driving Fairey-Reed metal Type: three-seat general- Dimensions: span 17.22 m) (56 ft 6 in); . ) )
propellers, and the Anson Mk XII had reconnaissance aircraft length 12.88 m (42 ft3in); height3.99 m7.7-mm (0.303-in) machine-gun in nose
Cheetah XVs driving constant-speedPowerplant: two 350-hp (261- kW) 13t lin); wing area 43.01 m* and one 7.7-mm machine-gunindorse
Rotol propellers. Production, which Armstrong Siddeley Cheetah IX radial (463.0 sq ft) turret, plus provisionto carry upto
continued after the war with the Anson piston engines Armament: one fixed forward-firing 163 kg (360 Ib) of bombs

SI= 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 m,i, g
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 a8ristol Beaufighter TF.MkX of No. 455 Sqn armed with eight underwing, unguided rockets.
a long-range maritime fighter with
additional navigation and radio equip- N £ LR i
ment. The Beaufighter Mk VIC with
1,650-hp (1230,4-kW) Hercules VI or
XVlradiaisfeaturedforthefirsttimean|
additional dorsal machine-gunto pro4- —
vide token defence against enemy: .
fighters which Coastal Command| - == _ - e :
squadrons frequently encountered . .l - -
over the Bay of Biscay. e — - - .
As early as March 1941 a Beaufight- .
er Mk | underwent trials with a torpe-
do, and in September the following
year another aircraft was fitted with
76.2-tr1nn|1 (3-"2 r?cket projfecﬂles. TV\{(O e . g Y :
months later the first Beaufighter Strike - - : . . =~
Wing was formed at North Coates, Lin- . s < ' - e ? e
colnshire, comprising No. 143 Squad- e
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 E
encountered in the Channel. These

were usually ripple-fired.
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Beaufighters were particularly being to attack escorting Flak shipssquadrons (Nos 22, 27, 177, 211 anBeaufighter attack! Trailing vortices
accurate against snlpplrgjg, proving while the torpedo aircraft and bom-217), proving deadly when flown from its wingtips, this 'Beau'is
tobe a steady/glat form during the bers went for the enemy merchantagainst Japanese shipping beingulling out from its strike against a

diving a ttack. As well as servingin ~ men. ] sailed along the Burma coast. German ship. Further aircraft
home waters, theBeaufighter had As the Beaufighter was gradually re- o behinditsucceedin turning the
great success againstjapanese placed in service as a night-fighter itsSpecification water white.

shipping. importance as a maritime strike air-BristolBeaufighter TF.MkX

) ~ craft grew. The Beaufighter TF.Mk X Type: two-seattorgedo-strike fighter Dimensions: span 17.63m (57 ft 10in);
Squadron (Beauflghterbomberswnthewas introduced with ASV (air-to- Powerplant:twol,770-hp(1319,9-kW) length12.70m (41ft8in ;height4,82m
air of 113- or 227-kg/250- or 500-Ib surface vessel) radar and carried uniBristol Hercules XVII 14-cylinder air- §\5 it )
s
beau' torpedo-carrying Beaunghters)tions of bombs, rockets and torpedo tdPerformance: maximum speed rman?ent: four 20-mm Hispano
By the spring of 1943 the wing was inbe carried. Strike Beaufighters servedi88 km/h (303 mgh) at 396 m (1,300 ft); cannoninnose andone 7.7-m (0.303-

| ) cules 151t10in); wingarea46.73m
ombs) and No, 254 Squadron (‘Torversal racks which enabled combina-cooled radial piston engines 0

frequent action against German supplyith a total of 11 home-based Coastatlimbto 1524 m(5,0001t)in 3.5 minutes; in) machine-gun in dorsal position,
ships_ sailing between enemy-heldCommand squadrons, and seven in theervice ceiling4572 m(15,000ft); plus eithereight 76.2 mm (3-in) rocket
portsinthe North Sea. In May thatyearMiddle East. The aircraft reached thenormalrange 2366 km (1,470 miles) BrOJeculesandtwoZZ?-k (50 Ibg
rocket-firing Beaufighter MkVICs én- Far EastinJanuary 1943 and soonaftetWelghts:empty?O?Gk%(lS,GOOlb ; ombsorasin?le748-k ?1,6504 ) or
tered service, their principal taskwards began to re-equip five strikemaximum take-off 1143

g (25,200 Ib) 965-kg(2,127-Ib) torpedo

% Bristol Beaufort

Until superseded by the torpedo-
carrying Beaufighter, the Bristol
Beaufortwasthe RAF'sstandardtorpe-
do-bomber from 1940 to 1943, replac-
ing the aged Vickers Vildebeest bi-
Plane. First flown on 15 October 1938 ‘ ;

he Beaufort Mk I, of which early ve G _
sions were powered by 1,010-hp. PRy
(753.2-kW)Bristol Taurus Irawals(ll\?- Ny . = " ]B

ter replaced by Taurus Vis), joined No. ' i TN i )
22 Squadron in December 1939 and s Bristol Beaufort Mkl of No. 22 Sgn, Coastal Command. No. 22 Sgn was the first
carried out their first minelaying sortie . _in service with this torpedo-bomber. Despite early problems, it went on to

on 15-16 August 1940. Beauforts alsdScharnhorst and Gneisenau on 6 Aprilprovide useful service.

dropped the RAF's first 907-kg (2,000- 1941 in Brest harbour (which earned a

Ib)bombon 7 May. Total production of posthumous VC for Flying Officer K. Powerplant: two 1,130-hp (842,6-kW) (someaircrafthad arear-firing

the Beaufort MK | was 965, and thisCampbell of No. 22 Squadron), andBristol Taurus VI radial piston engines machine-gun under the nose and two
version was followed by the Beaufortduring the warshli)s' escape up théerformance: maximum speed inbeam-flringpositions%,plusa

Mk Il with American Pratt & Whitney English Channel early in 1942.426 km/h (265 m hg at 1829 m (6,000 ft); bombload up fo 907 kgé ,000 Ib) or

Twin Wasp radiais, production con- Beauforts were also veryactive whileservice ceiling 5029 m (16,500 ft); one 728-kg ( 1,605-Ib) 457-mm ( 18-in)
tinuing until 1943, by which time 415 based on Malta, attackln%A_xs ship-range 2575 km%l,GOOmlles torpedo

had been produced, Thefinal Beauforglng bemgﬂsalled to North Africa. The Weights: empty 5942 kg (13,100 Ib]'

Mk Us were completed as trainersBeaufort Mks V-IX were built in Au- maximum take-off 9629 kg (21,228 1b) IVo.217 Sqn Hewits Beau forts from
with the two-gun dorsal turret deleted.stralia for the RAAF in the Far East, Dimensions:span17.62m(57ft10in); Malta, and these were responsible
Beauforts equipped six Coastal Com-productiontotalling 700, length 13.49m(441t3in); height4.34mfor many of the problems faced by
mand squadrons in the United King- ;\14 3in); wingarea46.73n Axis shippingin the Mediterranean.

dom and four in the Middle East, their Specification 503.0 sq ft) _ Only one torpedo could be carried,
most famous operations being carriedristol Beaufort MK | rmament: two 7.7-mm (0.303-in) but "the aircraft possessed bombing
out against the German warshipsType:four-seattorpedo-bomber machine-gunsinnose and dorsal turreand minelaying capability.
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SIZ de Havilland Mosquito

In much the same manner that thdively, later aircraft were strengthenedflight on 25 August 1943, after which 27 Performance: maximum speed

Beaufighter came to be introducedto carry afurther pairof227-kg 500-Ib){3roductlon aircraft were built and en-612 km/h (380 mph) at 3962 m

into RAF Coastal Command as an antiweapons under the wings in place otered service with No, 248 Squadron a{13,000 ft); climbto 4572 m (15,000 ft) in

shipping strike fighter, so the classicthe rockets. Banff m January 1944. Detachments/.0 minutes; service ceiling 10972 m

de Havilland Mosquito achieved con- Following the success of thewere sent south for patrols over the(36,000 ft?; normal range 2092 km

siderable success in this role, beingeaufighter anti-shipping strike wings English Channel and on 25 March a(1,300 miles)

used principally with rocket projec- In 1943, a Mosquito Strike Wing was Mosquito FB.Mk XVIII pilot attacked Weights: empty 6486 kg (14,300 Ib);

tiles and bombs. A torpedo-carryingformed at Banff in Scotland before theand claimed to have sunk an enemymaximum take-off 10115 kg (22,300 Ib)

version was under development at theend of that year, No. 333 (Norwegian)submarine off the French coast.Dimensions:span16.51m(54ft2in);

end of the war. Squadron emg/.th.e first to receiveWeighing over 907kg (2,000 Ib), the length12.34m(40ft6in); height4.63n
It was not until the Mosquito had Mosquito FB.Mk Vis in November, No. Molins gun was not considered a suc{15 ft 3 in); wing area 40.4 In

been successfully developed as 248 Squadron followed in the nextcess as Its recoil constantly caused loo435 sq ft)

fighter-bomber (effectively combining month, and No. 235 in June 1944. Emal structural damage in the Mosquito'sArmament: four 20-mm and four 7.7-

itsnight-fightercannonarmamentwithployed almost excluswe'\I?/ againstnose. No. 248 Squadron retained itsnm (0.303-in iunsinthenose, plus

its ability to carry bombs internally) enemy shipping off the Norwegianaircraft until February 1945, after eithertwo 227-kg (500-Ib) bombsand

that the Mosquito FB.Mk VI was coast, the Norwegian pilots of No, 333which the survivors were handed overeight 76,2-mm (3-inch) rocket

selected for service with Coastal Com-Squadron usually flew as pathfinderso No, 254 SquadronatNorth Coatesfogrojectiles or up to four 227-kg (500-Ib)

mand, trials being undertaken at Bosfor the wing, leading Mosquito forma- the remainder of the war. ombs

combe Down with an aircraft fitted tions along the winding fjords in search o

with eight 76.2-mm (3-in) rocket pro- of German vessels. Specification )

jectiles’'under the wings, In additionto  Of greater interest than true oper-de Havilland Mosquito FB.Mk VI As effective as the Beaufighter, the ¢

a nose armament of four 20-mm andational value was the Mosquito FB.Mk'I_'yﬁe: two-seat anti-shipping strike  Havilland Mosquito was also usedin

four 7.7-mm (0.303-in) guns, the Mos-XVIII anti-shipping_strike aircraft, fighter low-level rocket and strafing attacks

quito FB.Mk VI could also carry a pair armed with a single 57-mm Molins gunPowerplant: twol,,230-hp&917_.2-kW) against shipping. No. 143 Sgn flew it:

of short-finned 227-kg g;‘»oo-lb) bombsin the nose, A converted MosquitoRolls-Royce Merlin XXI 12-cylinder FB.Mk Vis from Banffin Scotland

in the rear of the bomb bay; alterna-FB.Mk VI thus armed made its first liquid-cooled inline piston engines against shipping offNorway.

=I= Vickers Wellington and Warwick

The famous Vickers Wellington bom- veloped in 1941 for use with the Leighwide range of anti-submarine GR.Mk XIV could carry depth charge:
ber enjo%ed a long and valuableLight for illuminating surfaced U-boatths, \IASaéJons including two 190,5-I§195§]420-or bombs, and featured Leigh Ligh
e -

career with RAF Coastal Command inparticularly in the Bay of Biscay; epth charges or a single 457-mmand ASV Mk 11l for night operations.
a number of roles, not least in the marifirst such aircraft were deliveredto No. (18-in) torpedo. The Wellington Anti-shipping Wellingtons remained
time general reconnaissance role, 221 Squadron in the Mediterranean inGR.Mk XIl was also equipped with a in service for the remainder ofthe wal
term that euphemistically embracedlanuary 1942, however. ASV radarleigh Light, which retracted into an serving on a total of 21 squadrons
anti-shipping duties. Apart from a came to be fitted in some Mk VllIs aperture in the midships fuselagehome, in the Mediterranean and Mid
small number of Wellingtons equip- (which were in effect conversions of structure. The Wellington GR.Mk XllI, dle and Far East.

ped for mine-exploding in 1940, Coas-the Wellington Mk 1C bomber), butthe intended for daylight use only, omitted A bomber development was th
tal Command'sfirstaircraft specifically Wellington GR.Mk XI employed the the Leigh light but carried two 457-mm Vickers Warwick which, overtaken by
pre[)ared for maritime work were improved airframe of the Wellington (18-|n? torpedoes in addition to ASV technological progress, never su
Wellington Mk VIII machines de- Mk X and was capable of carrying aMk IIl radar, while the Wellington vived to serve as such; instead it, lik
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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 maritime 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 enc\;} es) prevented
the Warwick GR.Mk V, with Leigh
ng%ht and ASV, from entering service
withNo. 179 Squadronuntil November
1944; this squadron flew anti-
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
Tyge: srx/seven-seat anti-shipping/
submarine aircraft
Powerplant:two 1,735-hp(1293.8-kW)
Bristol Hercules XVII air-cooled radial '
iston engines The Warwick GRMKV did not enter service until late 1944. It carried ASV radar and a Leigh light and was used over
erformance: maximum speed the Bay of Biscay on anti-submarine patrols. This aircraft served with No. 179Sgn.
406 km/h (252 mgh) at 1219 m (4,000 ft);

—r

climbto 1219 m (4,0001t)in 6,9 minutes;
serviceceiling4877m(16,000ft);
normalrange 2816 |§g1((1,750 miles)
Weights:empty997. &21 988It8;
maximum take-off 14107 kg g’,l 100 Ib)
Dimensions: span26.26 m ( _6ft2 in);
Ien%h 19.68 m (64 ft7in); height5.38m’
il 8in);wingarea78.04 rrr

840 sq ft )
rmament: two 7.7-mm (0.303-in) ) .
machine-gunsinnoseturretandfourin
tailturret, and some aircraftmounted |
two machine-guns in fuselage beam
positions, plusan offensive load of
either bombs and depth charges up ta
2041 kg (4,500 Ib) or two 457-mm (18-
in) torpedoes

Transmittin%/land receiving aerials
for the ASVMKk I 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.

USA

: contributed considerably to the patrol7.5 minutes; service ceiling 10363 m
Boe|ng B'17 FOI”[I’eSS efforts demanded bytheyfre_querﬁ)tsail 34,000 ft?; normal range 1835 km
] ) ) ) o ing of wartime convoys, particularly at (1,140 miles)
America's enforced entry into World and after a period of inauspicious serthe height of the great U-boat cam-Weights: empty 12542 kg (27,650 Ib%
War Il undoubtedly caught her airvice as bombers the survivors of apaign in the Atlantic. RAF Fortressesmaximum take-off 24041 kg 553,000 b)
forces unprepared for maritime operabatch of 20 B-17C éFprtress Mk 1) air-were employed on antl-shlmeg Dimensions: span 31.62 m %03 ft 9 in);
tions, and the sudden appearance afraft were pressed into service withstrike missions, their weapons beinglength 22.50 m (73 ft 10in); height
long-range U-boats off her easternNos 206 and 220 Squadrons of Coastalmost entirely confined to depth 5.84m(19ft2in); wingarea131.92m?
seaboard and in the CaribbearCommand for maritime reconnaiss-charges. [,420sqft)
caused some 122 aged Douglas B-18Bsnce duties over the Western o rmament: total of 10 12.7-mm(0,5-m)
to be deployed on anti-submarine patApproaches. Starting in mid-1942 ab-Specification machine-gunsinnose, dorsal, ventral,
rols along the coasts ofthe USA. Meaneut 150 of the improved B-17E wereBoeing Fortress Mk Il tailand beam positions, plusanormal
while, however, the Boeing B-17D For-delivered to Coastal Command as th@ype: eight-seat maritime bombload of up to 2722 kg (6,000 Ib) of
tress, which had s%pplanted the B-18 irrortress Mk Il and Fortress Mk 1A, reconnaissance aircraft bombs and/or depth charges
service with the USAAC's heavy bom-servmé; with Nos 59, 86, 206 and 220Powerplant; four 894.8-kW g_l,Z_OO-hp)
bardment groups in 1941, had alreadysquadrons, operatingfrom BenbecuIaWn?h Cyclone GR-1820-65 air- =
pioneered anti-shipping operations byChivenor, Thorney Island, the Azorescooled radial piston engines / [
this aircraft with an attack againstand Iceland, Performance: maximum speed / [—

|

|

Japanese vessels on 10 DecemberAlthough possessing shorter rangd80 km/h (298 mph) at 6096 m )
1941. This was the first occasion orthan the B-24 Liberator, the Fortresg20,000 ft); climbto 1524 m (5,000 ft) in 4
which American aircrews flew an J
offensive mission. No specialist B-17 Boeing Fortress Mk HA (B-17E) of No. 220 Sqn flying from the Azores on 4
version was produced for the anti-long-range anti-submarine patrols over the Atlantic. v
shipping role with the American air TTh
forces, the machines that were later —
employed in maritime operations
belfrt1g Standard B-17E and B-17F air-
craft. o <
Fortresses were supplied to the
RAF infairly large numbers, however,
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USA

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
véssels) a vast tract of ocean in which
they had been wholly safe from air
attack. ) . Consolidated Liberator Mk | of No. 120 Sgn Hying from Nutt's Cornerin 194 1. 1t carries a
First to use the B-24 in the maritimefour-cannon pack under the fuselage for strafing.
role, was the RAF whose first Liberator
MK | aircraft reached the UK during
March 1941 and joined No. 120 Squad-
ron at Nutts Corner, Northern Ireland,
in June ofthat year. These were joined
by the Liberator Mk Il (equivalent to
the B-24C) in December 1941, and la-. . .
ter by the Liberator Mk Ill (B-24D);" *' o L :
these three versions e%mgplng atotal '
of 16 RAF squadrons. Subsequent de- -
liveries to Coastal Command included ; . [ = | ——— P
the Liberator Mk IV (B-24E), Liberator i f [ ’
GR.MK V (B-24G), Liberator GR.Mk VI
&B-Z4G and B-24H) and Liberator Liberator CRMkVofNo. 224 Sgn in November 1942. This was the RAF version ofthe B-24C,
R.Mk VIII. With well over 1,000 and introduced greater range and armament over its predecessor.
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 struggles &
For example, in November 1942 thet
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 o )
among the troops. In March 1945an ASM-N-2 Bat anti-shipping Phde PB4Y-1 Liberator of VPB-110, US Navy based in Devon, during the winter of
Liberators of five RAF squadrons sankbomb under each wing. Total Pri- 1944. Such US units provided a much-needed back-up to the Coastal
seven U-boats in six days. Like othervateer production amounted to 736 airCommand squadrons.
RAF maritime patrol aircraft Liber- craft.
ators were widely equipped with the

7.8 minutes; service ceiling9693m turrets and waist hatches amidships,

Leigh Light, and other aircraft were o &31,800&);normalpatrolrange plus up to 5806 kg (12,800 Ib) of bombs
armed with rocket projectiles and bat-Specification ] 764 km (2,960 miles mines or depth charges

teries of cannon for use against subEonsolidated PBY-1 Liberator Weights:empty 167 1k?((36,950lb?;

marines. Type: 10-seat maritime patrol bomber maximum take-off 27216 kg (60,000 Ib) Arriving in service late in the war, the

In US Nav% service the Liberator Poweg;lant_: four 1,200-hf (894.8-kW)  Dimensions:span33.53 m( JOftOirg; Consolidated PB4 Y-2 Privateer was
served as the PB4Y-1, 977 such aircrafPratt & Whitney R-1830-43 or -65 air- Ien7gth 20.50m (67 t3in); height5,46 m developed from the Liberator, the
being delivered. A developed ver-cooled radial piston engines 171t11in); wingarea97.36 m main difference being the single fin.
sion, the PB4Y-2 Privateer, enteredPerformance: maximum speed 1,048 sq ft) . These mainly saw acfion in theFar
service with at least one squadron, VP449 km/h (279 mph) at 8077 m rmament: eight 12,7-mm (0.5-in) East and continued in use for many

24, some PB4Y-2Bs being armed with(26,500 ft); climbto 1219 m (4,000 t)in  machine-guns in nose, dorsal andtail 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 ff
principal bomber unitremaining in the ]
Netherlands was Kampfgeschwader?‘b\\. i
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-Dornier Do 217E-2 of9.Staffel, Kampfgeschwader 40 based at Bordeaux-Mérignac in 1942.
sionofthe Do 17, the DornierDo 217. At The badge on the nose shows a winged bomb over Britain.

about the same time the specialist anti-
shipping unit in the West, KG 40, re-
ceived itsfirst Do 217s, II/KG 2 receiv-
ing Do 217E-1 aircraftin 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 Riistsétze (conversioR : : ==
kits); among these were the R-10 and — > T
R-15 kits to enable the Do 217E to i

mount anti-shipping weapons, later to
include the Henschel Hs 293A guidedDornier Do 217E-5 of KG 40. This aircraft is carrying two of the Henschel Hs 293A stand-off guided anti-ship missiles,
missiles; the Do 217E-5 was designedvhich were used with some degree ofsuccess in the Mediterranean.

from the outset to accommodate these

weapons. Other anti-shipping variantsaction. In terms of Allied shipping sunk Dimensions: span 19.00 m (62 ft4in); trainable7.92-mm(0,31-in)gunsin

were the Do 217K-2 equipped to deliv-or severely crippled, the Do 217 Waslength 18.20m (59t8,5in); height nose and beam positions (the Do 217E-
er two Fritz X rocket-propelled mis- unquestionably the most effective ofall5.02 m (16 ft6 in); wingarea57.00m?  5/R19 also carried four 7.92-mm/0.31-
siles, and the Do 217K-3 capable ofGerman anti-shipping aircraft when (613.54 sq ft) in) guns inthe extreme tail), plus an
carrying either Hs 293As or Fritz Xs, armed with these guided weapons. Armament: one fixed 15-mm (0.59-in) offensive load of two 1045-kg (2.304-Ib)
Sub-variants of the Do 217M were also o guninthe nose, one 13-mm (0.51-in)  Hs 293A remotely-controlled

produced for the anti-shipping role. Specification guninadorsalturret, one 13-mm (0.51-weapons, with 295-kg (650-Ib)

In mid-1943 Il and HI/KG 100 were DornierDo217E-5 In) guninventral position, andthree  warheads, carried under the wings
withdrawn from the Eastern Front andType: four-seat anti-shipping bomber
re-equipped with Do 217E-5s and DoPowerplant; two 1,580-hp (1178.2-kW)
217K-2s respectively, the former unit BMW 801C 14-cylinder air-cooled
moving to Cognac with Hs 293As andradial piston engines
the latter to Marseilles with the Fritz X. Performance: maximum speed
The first success in action was gainedb15 km/h (320 mph) at 5200 m )
on 27 August when Hs 293As sank the(17,060 ft); climbto 925 m (3,035 ft) in
Canadian destroyer HMCS Athabas-4.45 minutes; service ceiling 9000 m
kan and the corvette HMS £gret in the229,528ft);normalrange2300km
Bay of Biscay. In the Mediterranean (1,429 miles)

HI/KG 100 sank the Italian battleship Weights:empty 8855kg (19,522 Ib);
Roma and damaged the Italia with Fritzmaximum take-off 16465 kg (36,299 Ib)
Xs on 9 September; shortly afterwards

Major Bernhard Jope ?the pilotwho, in Another KG 40 Do 217 is loaded with
a Fw 200, had fatally damaged thebombs. The camouflage is typical of
Empress of Britain back in October German maritime paint schemes,
1940) discharged a Fritz X against HMSwith disruptive wave patterns
Warspite, putting the battleship out of applied over the standard paint.

GERMANY

Heinkel He 111
Combat experience gained by thefronted by fighters over the convoy 527,887&);normalrange1900km (some aircraft) a remotely-fired 7,92-
Luftwaffe during the first 18 months of PQ.18, the He IlIs of KG 26, led by (1,181 miles) mm (0.31-in) gun in the extreme tail,

the war suggested that in anti-shippingMlajor Werner Klimper, sank eight Weights:empty8690k8(19,158Ib ; plus anoffensive load of either two
attacks the bomb was a relativelyAllied ships. maximum take-off 14000 kg (30,864 Ib) 1000-kg (2,205-Ib) bombs or two 765-
wasteful and inaccurate weapon, ex- Increasingly bad weather and Dlmen3|ons:span22.60mg4ft kg (1,687-b) LT F5b torpedoes carried
cept when delivered by fighter- fighter opposition led to diminishing 1.75in); length 16.45m (53 ft 11.5in);  on external PVC racks

bombers and dive-bombers, a conclusuccess in the Arctic, and in Novem-height4,00m (13ft1.75in); wingarea

sion amply borne out as the defensivéber 1942 KG 26 was redeployed to thé6.50m? (931.07 sq ft) A pair ofLTFSb practice torpedoes
armament on British ships was pro-Mediterranean. New torpedo variantsArmament: six 7.92-mm (0.31-in) are loaded on to the underfuselage
gressively increased. Thus it was thatvere introduced, including the He machine-guns in nose, dorsal, beam racks ofa HeinkelHe 111H-6. The H-6
early in 1941 the Luftwaffe chose to 111H-15 which featured FuG 200 anti-and ventral positions, one 20-mm was also used for trials with guided
place greater emphasis on the torpedshipping search radar and increasedannon in the extreme nose, and missiles and glide-bombs.

f(notwnhstanding considerable dif- Epn armament. Rustsétz conversion
iculties then being experienced in thekits were also introduced to modify|
German navy with their arming pistols) bomber variants to the torpedo role,
and, following trials and aircrew train- but the He 111H-12 variant, which|
ing at Grossenbrode in the Baltic andunderwent trials with two underwing
Grosseto in Italy, the Heinkel He 111H-Henschel Hs 293A antl-shlgpm
6, carrying two 765-kg (1,687-Ib) LT weaFonsm conjunction with FuG 203
F5b torpedoes under the wing rootsKehl Ill guidance system, failed to
was first delivered to I/KG 26 at Gros- achieve operational status.

seto early in 1942. By June thatyear the o

whole Geschwader had been reSpecification

equipped and had moved to Banakdeinkel He 111H-6

and Bardufoss in northern Norway for Type: six-seat torpedo bomber
operations against the Allied North Powerplant:two [,400-hp(1044-kW)
Cape convoys. Until the inclusion of JunkersJumo211F-112-cylmder
British escort carriers in these con-liquid-cooled Vee piston engines
voigs, the German torpedo bomberderformance: maximum speed

gw ich also numbered some He 11535 km/h (270 mph) at 6000 m )
loatplanes) achieved outstanding suc{19,685 ft); climbto 2000 m (6,562 ft) in
cess. Nevertheless, even when cor8.5 minutes; service ceiling 8500 m
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GIERggke-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 inté
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 40in 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 position
and could carr¥ four 250-kg (551-1
bombs. Apart from IonP-ra_nge mari-
time patrols over the Atlantic, the Fwj
200C-1S also undertook extensi
mmelaymg in British waters during i
1940, each carrying two 1000-kg : N _ o ‘
(2,_205-|b2 mines. Numerous sub-The Fw 200C-6 featured FuC 200 Hohentwiel radar and the ability to carry the Hs 293A guided missile. Two miss
variants of the C-series appeared, ofould be carried under the outboard engine nacelles.

which the Fw 200C-3 with 1,000-hp . )

tq45.7-kW) Bramo 323R-2 radiais wasports, 18 aircraft being flown by Powerplant: four 1,000-hp (745.7-kW) inforwarddorsalturret, one 13-mm

Based atBordea ux-Merignacin late 1940, this Fw 200C of
1 ./KG 40 carries the badge associated with many pre-war
record-breaking High ts by civil Con dors.

e most important. Later in the war theKampfgruppe zur besonderen Ver-BMW-Bramo 323R-2 radial piston (0,51-in) gunin rear dorsal position,
Fw 200C-6 and Fw 200C-8 were pro-wendung 200 m support of the be-engines two 13-mm (0.51-in) gunsin beam
duced in an effort to enhance the Conleaguered German forces at StalingPerformance: maximum speed positions, one 20-mm gun in forward
dor's operational potential by adaptarad. Other Condors were used by Hit-360 km/h (224 mph) at 4700 m ositionofventralgondolaandone
tion to carry two Henschel Hs 293 mis-ler and Himmler as personal trans-(15,420 ft); service ceiling 6000 m 9.92-mm(0.31-in)gunin aftventral

silesin coniunction with FuG 203b mis-ports. Focke-Wulf Fw 200 production (19,685 ft); range 3560 km (2,211 miles) gosition, lusamaximumbombload of

sile control radio. " . Tor the Luftwaffe amounted to 252 air- Welights: empty 17000 kgi(( 7,478 Ib?; 100 kg (4,630 Ib).
~ Rugged operating conditions high-craft between 1940 and 1944. maximum take-off 22700 kg (50,044 Ib)

lightedthe Fw 200's numerous structu- . Dimensions: span32.84 m (107 ft

ral weaknesses and there wer&pecification 9.5 in); length 23.85 m (76 ft 11,5 in);

numerous accidents in service, and foFocke-Wulf Fw 200C-3/U4 . height6.30 m (20 ft8in); wingarea

a short time in the mid-war years FwType: seven-seat long-range maritime118.00 m*(1,290.0 sq ft)

20s were employed as military trans+econnaissance bomber Armament: one 7,92-mm (0.31-in) gun

GERMANY

JunkersJu 188D-2 ofl./[FAGr 124 hased atKirk
JunkerS JU 88 and JU 188 irlljrl]\lc%?/ay. Note thé_)disruptirve wavaesgan%ulfrla%ges -

for maritim e operactions.

Just as the Heinkel He 111 corres-

onded roughly to the RAF's Vickers

ellington in the maritime role, so the
Junkers Ju 88 was a contemporary of
and su perf|C|aI'I§/ equivalent to Coastal
Command's Bristol Beaufighter.
However, whereas the latter was cof
ceived from the outset as a fighter, t .
Ju 88 was fundamentally a bomb
which came to serve as a night-fighter V. o ,
and intruder. o o s sl [

Ju 88s flew anti-shipping missions= il T
with specialist Kampfgeschwader;
notably KG 30, as early as the Norwe- 30,512 ft?; normalrange 1950 km (602.78 sq ft)
gﬂan c,ampalgnn of April 1940, althoudgh ) (1,212 miles) Armament: gun armament (commonly;
the aircraft themselves were standarédmall numbers with the anti-shippingWeights: empty 9860 kg &21,737 Ib);  oftwo 13-mm (0,51-in) machine-gunsin
Ju 88A bombers. And it was KG 30's Juinit HI/KG 26 towards the end of 1944. maximum take-off 14470 kg (31,898 Ib) nose and dorsal positions, plusan
88s that were flown with such devas- The Ju 188 was a popular aircraftDimensions:span22,00m(72ft2in);" offensive load of up to 3000
tating success against British ship-with its crew but, following the switch length 14.90m (48ft0.5in);height " (6,614 Ib) or two 800-kg (1,764-Ib) LT Ib
plnz? during the Greek camgalgn of of priorities by the Germans in favour4,44m(14ft6,8in);wingarea56.00m“ torpedoes carried under the wings.
1941. In an attack by 7./KG 30 on theof fighters in the latter half of 1944, pro-
approaches to Piraeus harbour Hauptduction of the bomber and torpedg i
mann Hajo Herrmann's bombs struckbomber versions was halted, although
the freighter Clan Frazer which was they remained in fast-diminishing ser-
loaded with explosives and blew up,vice until the end of the war. |
destroying 10 other ships. Soon after- o
wards KG 30 was assembled in northSpecification
ern Norway for attacks against theJunkers Ju 188E-2
North Cape ﬁPQ convoys being sailedlype: four-seat torpedo bomber
between Iceland and Soviet ports. Powerplant: two 1,700-hp (1267,7-kW)

Although no version of the Ju 88 wasBMW 80 1D air-cooled radial piston
developed specifically for the anti- engines )
shipping strike role, the extensivelyPerformance: maximum speed
redesigned Junkers Ju 188, which be500 km/h (311 mph%at 6000 m .
gan maklng real progress before thé19,685 ft); climbto 6000 m (19,685 ft)in
end of 1942, appeared in several vert7.6 minutes; service ceiling9300m
sions as a torpedo bomber. The first, ) o
the Ju 188E-2, could car(rjy two 800-kgThe superlative Ju 88 was effective infs
(1,764-Ib) torpedoes under the W|n%3nany roles, and anti-shipping was
and some aircraft also carried FuG 20@o exception. This aircraft bears 10
sea-search radar. This version anghip kills from the Mediterranean,
another, the Ju 188A-3 with waterdenoted by the fuselage theatre
methanol boosted engines, served iband.
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GERMANY

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 By
200 Condor which by 1942 was provifAg-
slow and vulnerable when confronte -
by RAF aircraft over the 'narrow seas' -

around Europe. Developments of the . Fernaufklarungsgruppe (FACr) 5 was the only operator of the Junkers Ju 290
Ju 290 nevertheless embraced convated and, with a ran%e of overmaritime versions and used these from Mont de Marsan in France. TheA-7
siderable work to suit it for the trans-6100km (3,790 miles) the Ju 290svariant could carry up to three oftheHs 293A missiles.

portrole, and itwas not until early 1943ranged far out over the Atlantic, re- )

thatthe Ju 290A-1 underwent extensiveaying convoy sightings to U-boats. As the Battle of the Atlantic swung 440 km/h (273 mph) at 6000 m
modification as a maritime reconnaiss-Eleven Ju 290A-5 aircraft with in- irrevocably in favour of the Allies with™ (19,685 ft); climbto 1000 m (3,281 ft) in
ance aircraft, including the installation creased armour protection and 20-mnthe loss by the Germans of French4,2 minutes; service ceiling 6000 m

of marine radio, FuG 200 Hohentwiel cannon in place of the earlier beambasesin August 1944, FAGr5was with-(19,685ft); maximumrange 6150 km

sea search radar and a second dorsalachine-guns were delivered todrawn eastwards and began operatin(8,822 miles)

HDL 151 gun turret mounting an MG FAGr 5 early in 1944, as were about aas a transport unit, some of the Ju 290Wei6;hts: empty about 27700 k

151/20 cannon. dozen of the Ju 290A-7 variant, the lat-even being flown nonstop to Manchur-(61,067 Ib); maximum take-off 48000 kg
At the same time a long-range re-ter was a true anti-shipping strike air-ia carrying special supplies to the(99,206 Ib

connaissance group, Fernaufklarun%seraft capable of carrying either threeJapanese and returning with rawDimensions:span42.00m (137t
ruppe 5, was formed and during theHenschel Hs 293 or Fritz X weaponsmaterials vital to Germany. 9.5in); length28.64 m (93 ft 11.5 in);

ate summer of 1943 three ofthe new Juinder fuselage and wings. It also fea- o hei ht6.§3m%22 ft4.75in); wingarea

290A-2S were delivered to its 1. Staffel, tured a new nose section combining &pecification 204.00m" (2,195.9 sq ft

which became operational at Mont denose %un osition with 20-mm cannonJunkersJu290A-5 Armament: six MG 151/20 20-mm

Marsan in France on 15 October ofthatvith the FuG 200 aerial array, Only Type: nine-seat maritime cannoninventral gondola, two dorsal

year. Five Ju290A-3 aircraftwith morethree Ju 290A-9 aircraft wefe com-reconnaissance aircraft turrets, atail position and two beam
owerful BMW 80ID engines fol- pleted with reduced armament and inPowerplant: four 1,700-hp (1267.7-kW) hatches, andone 13-mm(0.51-in)
owed, as did five Ju 290A-4 aircraft creased fuel capacity which bestowedMW 801D air-cooledradial piston machine-guninthe ventral gondola;
with improved dorsal turrets. In a maximum range of 8000km (4,971engines ] bombs were not normally carried
November a second Staffel was actimiles). Performance: maximum speed

ITALY

lil Savoia-Marchetti S.M.79

DeveIOf)ed 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 Regiag,
Aeronautica in 1937, and served oper#
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, belng egwpped to ' ] )
launchasingle 450-mm (17.7-in) naval Operating in the Mediterranean in 1942, this Savoia-Marchetti S.M.79 served
torpedo from an offset rack under the ) with the 283% Squadriglia, 130° Gruppo Autonoma. One torpedo is carried
fuselage. The following year trials with heavy escort for the relief of Malta. beneath the fuselage.

paired torgedqes led to the adoption oAmong the famous Italian pilots of the _

the S.M.79-ll aircraftas standardtorpe-Sparviero were men such as Capitanas being among the best torpedo aimweights: empty 7600 kg (16,755 Ib);

do bomber equipment. Following lta- Buscaglia, Cimicchi, di Bella and Mel- craft to” serve in the Mediterraneanmaximum take-off 11300 kg ((;24'91 o
ly's entrg/ into_the war in June 194O,Ie%</,I An improved version was the theatre during World War 1. Dimensions: span 21.20 m (69 ft

when Sparvieri (sparrowhawks) S.M.79-1ll without the ventral gondola o 6,66 in); length 16.20 m (53 ft 1.75 in);
equipped 14 stormi'based in Italy, Sicl-but with a forward-firing 20-mm can- Specification height4.10m(13ft1.51n); wingarea

ly, Sardinia and Libya, the aircraft wasnon, i Savoia-Marchetti S.M. 79-11 61,9m2(664.14s ft)
const.antllylnact,lonmtheantl-shlpﬁmg Despite the obvious value of the Type: five-seat torpedo bomber Armament:three 12.7-mm(0.5-m)

role, its first action being an attack byS.M.79 to the Axis forces in the Powerplant: three 1,000-hp (745.7-kW) Breda-SAFAT machine-guns in two

19 S.M.79s of the 9° and 46° Stormi onMediterranean, the aircraft (like so PiaggioP.XIRC40air-cooledradial  dorsal positions and one ventral
French shipping off the Riviera coastmany lItalian aircraft) suffered from gston engines osition, and one 7.7-mm (0,303-in)

on 13/14 June. poor servicing facilities, and it was un- Performance: maximum speed ewis gun on a sliding mount in the

During the invasion of Crete S.M.79susual for even as much as half the avail435 km/h (270 mph) at 3650 m rear fuselage to provide beam
of the 92° Gruppo and the 28 I* S(Luadable strength of Sparvieri to be fit for (11,975ft);serviceceiling 7000m defence plus two 450-mm (17.7-in)
riglia were active against Allied ship- operations at an%/ given time. Never-(22,966 ft); normal range 2000 km torpedoesor 1250 kg (2,756 Ib) of
ping in the Aegean, after which mosttheless the S.M. bombs.

( 9 was acknowledgedq1,243 miles)
aircraft were redeployed to Libya for o
operations against British naval forces 3
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 thes
ships were hit during the attacks on th
Operation 'Pedestal' convoy which
sailed with 14 merchant ships an

The S.M. 79 was a fine torpedo-
bomber which scored many hits
against Allied shipping in the |
editerranean. It was fast for its size,
and this enabled it to become one of
the best Italian aircraft. Fsox B '




'®  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 possesseg
a design potential that allowed d
velopment as a long-range medit
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-Mitsubishi C3M2 of the Genzan Kokutai flying from Saigon, Indo-China, in December 1941. This aircraft
ered by 910-hp (678.6-kW) Kinsei 3 participa ted in the sinking of HMS Prince of Wales and Repulse.
radiais and possessed a maximum o
speed of 360 km/h (224 mph) at 1975 nSpecification
(6,480ft). As the improved Kinsei 41 Mitsubishi G3M2 Model 22
and 42 engine became available inType: five/seven-seat medium/
1937 a new version, the G3M2, startedorpedo bomber
Broduction and, with a total of 581 built Powerplant: two 1,075-hp $801.6-kW)
y mid-1941, was the principal variant. Mitsubishi Kinsei 45 14-cylinder air-
With a top speed now increased tccooled radial piston engines
374 km/h (232 mph), abombload of upPerformance: maximum speed
to 800kg (1,764 Ib) carried externally 374 km/h (232 mph) at 4200 m
and a defensive armament ofthree 7.7(13780 ft); climb to 3000 m (9,843 ft) in
mm (0.303-in) machine-guns, the8.34minutes; service ceiling9130m x
G3M2 possessed a maximum range of29,954 ft); maximumrange 4380 km 0%
4380 km (2,722 miles). A yet further im- (2,722 miles)
proved version, of which production Weights: empty 4965 kg (10,946 Ib);
was undertaken by Nakajima duringmaximum take-off 8010 kg (17,659 Ib)
1941-3, was the G3M3 with 1,300-hpDimensions: span 25.00 m (82 ft
(969.4-kW) Kinsei 51 radiais and a top0.25 in); length 16.45 m (53 ft 11.66 in); §
speed of415 km/h (258 mph) at 6000 nheight3.685m (12ft1.1in);wingarea [
(19,685ft). 75.0m?(807.32sqft)
MitsubishiG3M2swerefirstflownin Armament: three 7.7-mm (0.303-in)

action by the Japanese navy's Kanoydype 92 machine-gunsinaretractable:
Kokutai in August 1937 in raids on dorsal turretand two lateral blisters, |
Hangchow and Kwangteh in China. Byandone 20-mm Type 99 cannonina [,
1940 four kokutais in China weresecond dorsal turret, plus one 800-kg §
equipped with a total of about 130(1,764-Ib)torpedoorequivalentbomb
G3M2s, a number that grew to 204 byload carried externally
the date of Pearl Harbor with the de-

loyment of forces against Wake Is- ) ] o

and, the Philippines and the MarianasA formation ofMitsubishi C3Ms
And it was a force of 60 G3M2s of the cross the Japanese coast during a
Genzan and Mihoro Kokutais (with 26 training exercise. This aircraft was
Mitsubishi G4MIs of the Kanoya Koku- widely used, especially in the early
tai) which, flying from bases in Indo- days ofthe war, on all kinds of
China, found and sank the Britishmaritime operations, including
warships HMS Prince of Wales andtorpedo dropping, bombing and
HMS Repulse as they steamed withoupatrol. Its successor, the same
fighterprotectionofftheMalayancoastcompany's C4M, was employed
on 10 December 1941. The type waslongside the G3M on similar
known to the Allies as the 'Nell',

JAPAN

_®  Mitsubishi Ki-67 'Peggy'

LiketheKi-21and 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 f =

nevertheless the best bomber to serve - i g ’ £ T Tp—
Japaninthe war, albeittoo late toinflu-; 3 by ' T - - .

enee the tide of events of the last year. ! Y i : -, il < ik -
By then the American air raids on the s - i : =
Japanese homeland were devastating
aircraft plants and production was
seri_ousy affected. The Ki-67 Hiryu ) o o
(flying dragon) was designed to a 194thost of sug%estlons for additional Specification Proving highly manoeuvrable and
specification, issued in 1941, for aequipment that production sufferedMitsubishi Ki-67 fast, the Mitsubishi Ki-67 Hiryu was
strategic bomber intended for use inong delays, and it was not until Octo-Type: six/eight-seat heavy bomber  used in the torpedo role (especially
an anticipated war with the Soviet Un-ber 1944 that the Ki-67 (codenamedPowerplant: two 1,900-hp (1416.8-kW) during the Battle of Formosa).

ion on the Sibena-Manchukuo border.Peggy' by the Allies) was first flown in Mitsubishi Ha-104 radial piston Production of this effective aircraft
By departing from established combat by the 7th and 98th Sentaisengines was severely restricted following
Japanese practice and includingand by the navy's 762nd Kokutai in thePerformance: maximum speed American bombing raids and an

armour protection and self-sealing fueltorpedo role during the battle off For-537 km/h (334 mph) at 6090 m earthquake.

tanks, design of the prototype Ki-67mosa, Thereafter modifications were(19,980 ft); climb to 6000 m (19,685 ft) in

was protracted, and it was not until 27held to a minimum as production was14.5 minutes; service ceiling 9470 m  Armament: single trainable 12.7-mm
December 1942 that the first aircraftafforded the highest priority; but by (31,070 ft); range 2800 km (1,740 miles) (0.5-in) Type 1 machine-guns in nose,
flew; it proved to be highly manoeuv- then American raids (and a devastatWeights: empty 8649 kg (19,068 Ib); ~ two beam positions and tail, and one
rable and pleasant to fly, and possegng earthquake in December 1944)ormal loaded 13765 kg (30,347 Ib) 20-mm Ho-5 cannonin dorsal turret,
sed atop speed of 538 km/h (334 mph)severely disrupted production, and ndDimensions:span22.50m (73t plusabombloadof800kg (1,764 Ib)or
In the same month it was decided tamore than 698 Ki-67s were produced9.75in);length 18.70m (61 t4.25in);  one 1070-kg (2,359 Ib) torpedo, or
adagt some Ki-67s as torpedo-some of them being flownin kamikazeheight7.70m(25ft3.2in);wingarea  2900-kg (6,393-Ib) ofbombs for
bombers. The army put forward such astrikes in the last months of the war. 65.85 m™ (708.8 sq ft) kamikaze mission
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Carrier
Alrcraft

Carrierborne airpower reached such a peak in World War Il 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.

he overwhelming importance

of carrierborne air power to
warfare at sea was only dimly
foreseen in the years which led
up to World War Il. 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- ingly, making landings rather
erable, especially upon the air-  tricky.
craft used and upon the young In general, purpose-designed
pilots who flew them. The 'con-
trolled crash' of a carrier landing mance when compared to their
demanded strong nerves and a land-based contemporaries -
strong aircraft. If the sea itself wasalthough this did not prevent
anything other than calm (which the Fairey Swordfish from amass-
unfortunately it so often was), the ing a war record which was sec-
motion of the waves would causeond to none - while conversions
the deck to pitch and roll alarm- of landplanes, such as the

carrier aircraft had inferior perfor-

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.

Supermarine Spitfire produced  massive American carrier force,
performance - at the expense of that was to prove decisive in the
durability. Instead, it was left Pacific. Led by the Grumman F6F
to the Japanese to show that the Hellcat and the Vought F4U
carrier aircraft, in the shape of  Corsair, US and Allied naval air-
the MitsubishiAoM Zero, could  craft in their thousands ranged
outfly and outfight its land-based the skies over Japan during the
opponents. final months of the war, in a

It was, however, the swarm of display of naval air power
big, beefy US Navy aircraft, which undreamed of only five years
were based upon the navy's before.
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