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Voyenno-Vozdushniye Sily (VVS: Soviet Air Force) Tupolev SB-2-M-100-As - Including
Red 4 and Red 3 ~ attacked the railroad station at Buczacz, Poland on 17 September 1939,
This raid supported the Soviel invasion of eastern Poland, which began that day, Polish
Alr Force PZL P.11 fighters intercepted the SBs and downed two of the Soviet bombers.
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The Tupolev SB was the world’s fastes! bomber when it entered VVS (Soviet Air Forco)
soervice In 1936, 1t Soviels supplied a considerable number of these bombers 10 the
Republican forces during tho Spanish Civil War. Spanish crews nicknamed this aircraft
the Katiuska, after a character in a popular Spanish operefta. This Grupo (Group) 24
$8-2-M-100-A flies over El Carmoli beach in southeastern Spain in 1938,






Introduction

The Tupolev 5B (Storosmor Bombardirovsichik, Fast Bomber) was one of the most out
standing bomber designs of the interwar years. It was a masierpiece of the Tupoley Opyinod
Konstrukrorsboe Byare (OKB: BExpenmental Design Burcau). This two-engine aircrafl was
faster than any Nationalist Gghter when il [irst saw action over Spain in the Fall of 1936, The
SE few with the Chinese Air Force against Japanese forces in the Far East. In mid-September
of 1939, it was the backbone of the Soviet Bomber Aviation Regiments that attacked Poland
SBs sustaincd heavy losses during the Soviet-Finnish Winter War of 1939.40. When the
German Wedrrmmooht (Armed Forees) inviuded the Soviet Union on 22 June 1941, the SB was
the most numerons medium bomber in the Vovenne-Vozdushnive Sily (VV5: Soviel Aar Force)
inventory. Although completely obsolete and an easy prey for the Luftwafle (German Air
Foree), it remained in frontline service unlil 1943, For the remainder of the Great Patriotic
Warl, the SB served as a transport and training aireraft, with several employed by the Soviel
airline Acroflot, State Aviation Factories at Fili and Irkuisk completed 6531 SBs between 1936
and 1941, No other Tupaley design belore of since 1,'|.tu.,1.|n.'l..| the SB's |.‘ti‘k[l1»1itrl1 total,

Soviet Veohd (Leader) Tosif Studin muthlessly puzhed his country’s indusinalization at the
14th All-Union Communist Party Congress in December of 1925, Extraordinary results were
achieved in the heavy industrial sector, bul consumer interests were virmually ignored. Soviet
heavy industry suw major technological improvement duning the first Five-Year Plan (1929-

ke Gireat Patniotze War s the Ressian name for the 194145 confhat wath Gemsany a6d 28 2lics. The West calls this
e Fasdemmn {og Russian) Front of World War Two

The lirst ANT-40 prototype is assembled in the Experimental Workshop of TsAGI (Central
Aero and Hydrodynamics Institute) at Kratovo (now Zhukovsky) in August of 1934. Two
710 v Wright-Cyclone SGR-1820 F-3 radial engines imported from the United States pow-
ered the bomber. (Viktor Kulikov)

»

W), This resulted in 1931 indusinal output being more than three times that of 1913, The
Soviel Union = under People’s Commissar for Heavy Industry Gmigory K. Ordshonikidse
invested over six million rubles for buikling new aircraft factonics between 1927 and 1933,
Sovier factonics produced approximately 860 aircraft in 1930. Increased factory space allowed
VWS strength w reach 2500 first-line combat aircraft in 1932, This intal of milinary aircraft was
greater than in any Western nation of the time. An wid to this extraondinary increase in indus-
trial production was the use of forced labor From the vist Rabor camips® peopled by rebellious
peasants and other dissidents.

During this period, the Soviet Union developed two wircrafl whose technology and perlor-
mance were half a decade ahead of their nivals in Germany, Great Britain, or the Uinited States
One was the Polikarpov 1-16 fighter, while the other was the Tupolev SB. Stalin’s purges of
real and imagined enemics brought Soviet fighter and bomber development to a standstill in
1935, When the Wehrmechs invaded the Soviet Union on 22 Jung 1941, most frontling fighter
and bomber tvpes were the same as in the mid-1930s. The price of Soviet Supreme
Command’s ignorance wis the thousamls of Soviet pilots that fought with hopelessly obsolete
aircraft against the modern eguipped Lufiwailc.

Tupolev ANT-40-1 Prototype

Earlv Soviet studies of a high-speed bomber concept began in the carly 193k, Speed was

=This labor camp systemn was abo called the GULAG (Glamey L

Latwar (Camps |

wraviendd Lagerek: Main [hneciorate Toe Cormectine

¥

The ANT-40 prototype first flew from Kratovo on 7 October 1934. It crashed during ils
ninth flight the following 31 October. The ANT-40 was unarmed and had a’'small vertical
stabilizer (tailfin) in its original configuration. A strut fitled between the tail wheel and the
fusclage was removed when the aircraft was repaired after the 31 October 1934 accident.
(Viktor Kulikov)




deemed it mose effective delense against comemporary fighters, consequently, this new air-
craft needed 1o be faster than potential enemy aircraft. It became clear that only an acrody-
namically clean bomber could Tullill than task. The Tsemtral vi Aero Gidradingmicheskii
Tustitur (TsAGL Central Acro and Hydrodynumics Instinote) at Keatovo! had gathered sufli
cient information and data for such a project by 1933,

This amount of information had been passed to a Design Department for Experimental
Aircraft Construction, which was led by Andrei N, Tupolev. The principal leader for the devel-
opment of i high-speed bomber was Alcksandr A, Arkhangclsky. The project for a fast two
engined bomber reecived the designation ANT-40 (Andrei Nikolayevich Tupolev). The
Design Department for Experimental Aircralt Construction used the basic data from TsAGI
and wimed the calculation into hardware, The wing and the control systems were developed by
Viadimir M. Petlyakov, who later designed the fumous Pe-2 light bomber.

A schedulbe for proclucing the ANT-A0 prototype was established during a mecting al TsAGI
on 21 February 1934. It called for a mock-up 1o be available by March of 1934 and a proto
type powered by Wrght Cyclone radial engings 1o be completed by the following mid-July,

Wark on the ANT-40 prototype started on 23 April 1934, This was o twin-engined bomber
of all-metal consimeetion with a retractable undercar I"I:!Sc. Ity l"nlgu;l;lgi; wis of an ovil cross Sec-
tion, but was comparatively navow, This was built in three pnmary components: front, cenlter,
amdd rear. The Tuselage was faired into the wing center section by wide lairings.

The wing spars were of wpical Tupoley ginder-type construction buile ap from 30-KhGSA
metal ubing, while the ribs were riveted truss with TU-section periphery and tubnlar diagonsl
bracing. The center section skinming thickness ranged from 0.63M o 1a, while that of the
outer pancls ranged from 0588 1o 0601 Control surfaces had fabric-covered metal struc
wres. The airfrume siructure was comprised of U-section frames and stringers, including
pressed sheet mainframes. The main landing gears, with their single oleo (shock absaching)
legs and welded jacks, were hydraulically raised aft into the rear of the engine nacelles, with
miuch of the wheels remaining exposed.

This protodype had flush rivers on all external surfaces. The framework and the thin skinning
were stamped with comical nivet heads. This methed proved o be impractical for mass pro-
duction,

The first ANT-40 prototype was powered by two 710 3p Wright Cyclone SGR-1820 F-3
nine-cyhnder, wr-cooled. radial engines that twrned Hamilton three-blade propellers. The
Cyclones were delivered dicectly by the Wright Aeronautical Corporstion at Patterson, New
Jersey, shontly after the Soviet Union and the United States established diplomatic relations in
November of 1933, This made it possible for the Sovicts (o import some of the latest American
cngines and other aviation cquipment

The ANT-40 was rolled out in carly Oclober of 1934, some three months behind schedule
duc o unknown production delays. It had a gross weight of 3643 kG (8031 pounds) and a fuel
capacity of 940 L (248 gallons). Test pilot LS. Zhurov wies at the controls of the new bomber's
maiden Might from Kratovo airfield on 7 October 1934, The ANT-40 made sight Nights before

"Kratinves, soutbesast of Mircow, wins ronemed Zhakovsky in 1947

The ANT-40 prototype was fitted with a bombsight covering and a venturi tube on the nose
following repairs after the accident on 31 October 1934, An additional windew was placed
under the aft sliding rear canopy. The tallfin was enlarged and a drop-shaped covering fit-
ted over the tail wheel. The lower aft fuselage opening increased the 7.62um ShKAS
machine gun's field of fire. TsAGI is painted in black on the aft fuselage. (Viktor Kulikov)

it ¢rashed on its nimth flight on 31 October 1934, It was taken (o a shop at TSAGI for repairs.
which were completed in February of 1935,

several modifications were made o the first ANT-20 proteype during this repair, The fose-
lage was lengthened from 10.4 s (34 reer 1.4 inches) to 12,3 M (40 fees 4.2 inches). Iis wing
arca was reduced from 47.6 M7 (512.4 square fect) 1o 46,3 M° (4984 square feet). but the
wingspan remained ut 19 » (62 feet 4 inches). A machine gun canridge case ejection unnel
with covening was ickled under the nosz. Venturi ubex {or operiting vacuum instruments were
mounted on both sides of the nose. An oval window was added to the reur fusclage under the
gunncr <€ aft sliding canopy. The vertical stabilizer (taillin} chord (width) was enlarged. A
drop-shaped faining replaced the strut that led from the tail wheel into the fuselage. The field
of fire for the ventral 7,623 ShKAS? machine gun was improved by culting a kerzer hole in
the lower luselage. A weight-reducing program dropped the ANT-40"s gross weight from 3643
K (8031 pounds) te 3132 K6 (6905 pounds), No national markings appeared on the ANT-40,
but TsAGE was painted on the rear fuselage after the arcralt was repaired

Factory tnals were performed at Kratovo airlichd between $ February and 21 June 1935. The
ANT-40 reached a speed of 325 kam (202 sen) st 4000 31 (13,123 feet), with a reconded ser-
vice ceiling of 6300 M (22,310 feet). Despite these results, the VVS favored a Hispano-Suira
12 Ybrs-powered ANT-40 and terminated development of the Cyelone-powered ANT-40 pro-
todype. This aircraft was then allocated to TsAGI lor experimental work. The first ANT-40 was
used Lo test retractable skis and Hamilton swo-piteh propetless from 21 February until | March
1936, Importation of the Wnght SGR-1820 F-3 wis not in vain, as Gosudarstvennyi
Aviarsionny: Zavoed (GAZ: State Arrcraft Factory) 19 @t Perm (named Molotov between 1940
and 1957) built it in great numbers under the designation M-25 (Mararind; Motory, This engine
powenid the Polikarpoyv 1-152 and maay 1-16 lighters.

:\hx"‘ﬁ' 5‘.','!1.'.'.'1‘:."}:'-..-}':.'...-:;,4.-.:'&1 Aviatarorsy Shordastreiny, Shpitad oy - Kook Avaition Righd Pyrng {nxachise fual




Development
ANT-40-1 (First Prototype)




Tupolev ANT-40-2 Prototype

Paralle] to the first ANT-40-1 prototype powerad by two Wright Cyclone SGR-1820 F-3
engines, 4 sccond bomber wors assembled with an aliernanive powerplant. The ANT-40-2
received two Hispano-Suizz 12 Ybrs engines that were imponted from France.

The 12 Ybrs was rated at 780 wp at 260 grst 70 e more than on the American engine. This
I 2-cylinder, liguid-cooled engine had & volume of 36 1 (2197 cubic inches). Swiss cngincer
Mure Birkigt had developed the French powerplant in 1934, The Sovicts regarded the Hispano
Suiza 12 Ybrs as more promising for its new fast bomber than the Cyelone and sclecied the
former for the mew aircra

ANT-40-2 consuuction began on 15 May 1934, some three weeks alter construction began
on the first prototype. The second prototype was regarded as a basis for the serial production
amrcraft

The ANT-430-2 differed in several details from the ANT-40-1"s original configuration. The
wingspan was extended from 19 M (62 feet 4 inches) to 20,3 s (66 feet 7.2 inches), while an
enlarged chord resulted in the wing area’s increase from 46.3 a2 (4984 square feet) 1o 32 a2
(539.7 The fusclage was stretched from 12.3 m (40 feet 4.3 inches) to 12.7 wm (41
teet 8 inches). Fuel capacity was increased from 940 1. (248 gallons) to 1670 . (441 gallons)
in four wing tanks. Larger cowlings with horizontal coolant radigtor shutters enchosed the
longer 12 Ybrs engines, The ANT-40-1 employed three-bladed Hamilton propellers. while the
ANT-40-2 received Soviet-built two-bladed V- 100 propellers. Short exhaust stacks flanked the
ANT-40-1"s engine nacelles, while the ANT-40-2"< engine exhausts were located on the upper
nacelles. Three exhaust outlers were added 1o the lower nacelles. plus an additional outlet in
the rear lower nacelle section.

The ANT-40-2'< nailfin chord was increased for improved stability. Circular windows
replaced oval windows on the first prototype’s aft fusclage sides and improved the rear gun
ner s view. The ANT-40-1 was unarmed, but the sccond prototype was armed with two
1.62ym ShKAS machine guns in the nose. The bombardicr/navigator aimed these Weapons
uging a PMP-3 gun sight. The tail wheel strut was deleted and a smaller dizmeter tail wheel
wians installed.

ANT-40-1 (First Prototype)
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The second ANT-40 prototype (ANT-30-2) is assembled in the TsAGI Experimental
Workshop in July of 1934. More powerful 780 »# Hispano Suiza 12 Ybrs inline engines
were installed on this aircraft. Enlarged engine cowlings allowed for the installation of the
12-eylinder powerplants. (Viktor Kulikov)

The left 12 Ybrs engine is enclosed within its cowling on the ANT-40-2 placed in the TsAGI
wind tunnel. Radiator shutters were placed horizontally on the ANT-40-2, bul were mount-
ed vertically on subsequent production SB-2-M-100s. Production aircraft replaced the pro-
lolype’s diamond-shaped propeller aperture with a rectangular opening. (Viktor Kulikov)




The ski-equipped ANT-40-2 prototype is parked during the State Acceptance Trials from
October of 1935 until April of 1936. Theso skis allowed the alreraft to fly from snow-cov-
ered airficlds. Two 7.62um ShKAS machine guns were fitted to the nose of this aircraft.
(Viktor Kulikov)

A 7.62wm ShKAS machine gun is mounted in the TUR-9 dorsal ring-type mount. The radio
operator manned this weapon, along with the ventral ShKAS. During combat, the rear
canopy was opened for increased field of fire for the weapon. Although the oval window
below the wing root indicates this is the ANT-40-1, this same gun was also employed on
the later ANT-40-2 and production SBs. (Viktor Kulikov)

o

The ANT-40-2 was reassigned to the State Acceptance Trials on 9 April 1935, following
some modifications to correct aileron flutter problems. The nose armament had been
removed and the nose glazing covered. A grounding wire runs from the right wing under-
surface to the hardstand. (Viktor Kulikov)

Test pilot LS, Zhurov flew the ANT-40-2 on s initial fight on 30 December 1934, This
began factory tests that lasted until 21 Japuary 1935, During these trials, the ANT-40-2
attained a top speed of 368 Kyu (229 Mpa) at ground level and 430 Kvn (267 men) at SOM0 M
(16,404 feet), It climbed to 5000 M in 6.75 minutes. The ANT-40-2"s performance consider-
ably exceeded the VVS's specified tactical and technical requirements.

The ANT-40-2"s State Acceptance Trials began ot Kratovo on 8 February 1935, but they
were stopped due to aileron Mutter on 3 March 1935, Tt took several days to eliminate the defect
by installing mass balances in the ailerons, Flight 1ests resumed on 9 Aprl 1935 until 17 July
1935, Both nose-mounted 7.62v0 ShKAS guns were deleted and protective materials were fit-
ted over the nose glazing during these trials. After these tests ended. the ANT-40-2 way
returned to the TsAGI Experimental Workshop, where several additional defects were elimi
nated. The ANT-40-2 resumed State Acceptance Trials from October of 1933 until Apnl of
1936. A ski undercarriage for operations from snow-covered airfields replaced the standasd
wheeled landing gear durning this phase of the tnals. After successful completion of these tests,
the ANT-40-2 was flown to GAZ (State Aircrall Factory) 22 5.2, Gorbunav' at Fili, near
Moscow. It served as a pattem aircrall for mass production, which began in the former Junkers
plant,

ig P Gorbmnoy Became direcks of (e Jonlers siromll Dctory ol Fili an 1928, I came under (el Soviel comteol] as GAF
Tim 1927 and wan renamed GAL 22 one yeas later



Tupolev SB-2-M-100

Even before the first ANT-10-1 was completed, Soviel authoritics decided 1o place the
Tupoley SB inte mass production. Aleksandr A, Arkhangelsky and his staff were sent to Fili
i order (o supervise the production preparations. Drawings for the production aircraft were
submitted to GAZ (State Airerafl Factory) 22 8.0 Gerbusov on 20 February 1935, Production
at this plant switched trom the Tupoley TB-3 four-engined bomber 10 the SB=2-M- 100 that
spang. GAZ 22 workers had kengthy difficultics in mastering assembling techniques for the
new bomber. They faced troubles in properly using sunken rivets, This resulted in using nivers
with potted heads on much of the airframe, which left the sunken head rivets for the wing kead-
ing cdges and control surfaces, The use of two different types of rivets violated the technolo-
gy of nvetng and resulted i “cracks appeaning on concave surlaces of carly production air-
crafi,

The Soviet industry’s Luilure 0 master new technologies subsequently led 1o their purchase
of echnology documenis m the United States. The Soviet Union bought 20,000 tooling
machines worth 70 million US dollars for its aviation industry

While two 780 wr Hispano-Suiza 12 Yhes engioes powered the ANT-40-2 prototype, pro
duction aircralt used the 730 pe Klimov M-100. It was a Soviet copy of the Hispano-Suiza 12
Ybrs, but with M) ue less power than the original French engine.

The Tupoley SB-2-M- 100 coukl carry an intemal bomb load of either two 250 xa (551]-
pound) FAB-25)" bombs or six 100 X6 (220-pound) FAB-100 general-purpose  bombs
Defensive armament consisied of four 7.6231u ShEAS machine guns. Two guns were mourit-
el i the nose. a third weapon was located in the upper aft fusclsge. and a fourth gun placed
in the lower alt fusclage,

FAD: Famomann Aviatronssg Bowsbe Ciemeral Porposs Avastion Haomdb
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Empty weight increased from the ANT-40-2'¢ 31217 k¢ (7092 pounds) 1o 4060 ka (8951
pounds) for the SB.2-M-100. The wingspan increased from 20,3 M (66 fect 7.2 inches) on the
ANT-10-2 1o 20.33 M (66 foct 8.4 inches) on the SB-2-M-100. while the fuselage length was
reduced from the ANT-40-2"s 12.7 a1 (41 feet 8 inches) W the SB-2-M-100"s 12.3 M (40 feet
1.3 inches). The 5B-2-M-100 was crewed by three men: pilol, mavigator/bombardier, and radio
operalor/rear gunncr.

There wene several other differences between the ANT-40-2 prototype and the standard pro-
duction SB-2-M-100. Verically placed shutters on the SB-2-M-100 replaced the prototype’s
horizontal coolant radiator shutters, A rectangular propeller apenture repluced the ANT-40.2's
diamond-shaped opening. The three exhaust outlets on the ANT-30-2"s lower engine cowling
were deleted. The left pitot 1ube was reduced in size on the production SB-2-M. 100, The
ll'i!]}:li[‘ll position I1F|‘tl.i were relocated from the front 1o the cenler, the tal sorfaces was
enlarged, and the tail bracing cables were lengthened. Additionally, a redder mass balance was
added wtop the rudder. Both the rudder trim 1ab and the rudder position light COVEring were
reduced in size on the procluction aireraft. The ANT-40-2 was equipped with 2 single venturi
tube on the right-side nose, while the SB-2-M- 10 had two venturi tubes attached on that sidke

The first SB-2-M-100 (scrial numbcr 22-1) was completed at GAZ 22 in early 1936, Six
SB-2-M-100s of the first production batch were handled over to the VVS for operational trials
that tasted between 26 March and 31 July 1936. During these tests, 2 top speed of 391 kan
(243 mpu1) was recorded at an altitude of 5000 M (16,404 feet). GAZ 22 produced 268 SB-2
M-100s by the end of 1936, with 31 of these shipped 1o Spain.

The SB-2-M-100 had vertical coolant radiator shutters, instead of the ANT-40-2 prototype's
horizontal shutters. Rectangular propeller apertures were standard on this variant.
Unusually, the propelier blades are camouflaged to match the upper surface colors. An
additional venturi tube was mounted on the right nose of the preduction aireraft, This par-
ticular SB-2-M-100 belonged to the first consignment of bombers shipped to Spain, After
the Spanish Civil War, it served as 20W-1 in the 13+ Regimiento de Bombardeo (Bomber
Regiment) at Los Lianos. (Juan Araez Cerda)




The SB-2-M-100-A differed from the earlier $B-2-M-100 in having a step mounted below the emergency
exit roof hatch on the nose and a cartridge case ejection tunnel below the nose glazing. Red wing and
fuselage bands were painted on Spanish Republican aircraft. (Museo del Aire)

Tupolev SB-2-M-100-A

In late 1936, the 860 np Klimov M-100-A engine became available. It weighed
480 KG (1058 pounds), which was only five KG (11 pounds) heavier than the M-
100, but offered a remarkable 110 Hr more output. The M-100-A burned 85-
octane aviation gasoline, while the M-100 used 80-octang fuel, The first 5B
cquipped with the new cngine was the SB-2-M-100-A (22-200) completed
GAZ (State Aircraft Factory) 22 st Fili. The SB-2-M-100-A reached 423 kvn
(263 srH) at an altitude of 4000 M (13,123 feet), which was 42 KMH (26 MPH)
faster than the SB-2-M- 100, There were some internal changes male in order to
climinate defects from previous production batches. This resulted in the gross
weight increasing from 3628 K6 (12,407 pounds) on the SB-2-M-100 10 5732 kG
(12,637 pounds) on the SB-2-M-100-A, SB-2-M-100-As built in the Summer
1938 had four self-sealing fuel tanks in the wings with a total capacity of 1670
L (441 gallons)

Each of the two nose-mounted 7.623m ShKAS machine guns was supplied
with 860 rounds of ammunition. These weapons traversed 20° to cach side and
had an elevation range of +30° to -50". The rear upper TUR-9 mount with a sin-
gle ShKAS had an ammunition supply of 1000 rounds and the lower rear gun
position was supplied with 300 rounds of ammunition.

There were & number of differences between the SB-2-M-100 and the SB-2-
M-100-A. The M- 100A-powered SB received a V-shaped step on the nght side.
below the bombardicr’s nose emergency exit roof hatch. Additionally, a car-
tridge case ¢jection chute was added to the nose. This device discharged the
cartridges of the two nose mounted ShKAS weapons. Sonie SB-2-M-100
As were equipped with a rear view mirror atop the canopy frame, A few air-
craft were equipped with RPK-2 Radio Dircction Finder (RDF) antennas afi
of the lower nose access doors. Alrcrafl built at GAZ 125 Imeni Stalina
iNamed for Stalin) at Iekutsk were equipped with a longer propeller hub on
the V-100 propeller. The firt SB-2-M-100-A len the production lines ul
GAZ 22 and GAZ 125 in early 1937, This varianl was supplied 1w Spain and
China

GAZ (State Aircraft Factory) 125 at Irkutsk built this $SB-2-M-100-A, which
served with the Chinese Air Force. Alrcraft completed at this plant had
longer propeller hubs than on standard production V-100 propellers. All
S$Bs had single wheel main landing gears, which retracted aft into the
nacelles. (San Diego Acrospace Museum via Ray Wagner)



Katiuska in Spain

Early in the Spanish Civil War, the Soviet freighter KOMSOMOL carried the first 31 crat
cil SB-2-M-1005 Trom Qdessa to Spain. The Spanish Republican Govermment purchased these
bombers For 10000 LS dollars per airerafl, These SBs belonged to one of the first production
batches completed wt GAZ 12, The SB-2-M- 1k were unloaded ot Cartegena, Spain op 15
Ocinber 14936 and assembled ot Los Alcazares airtield. The aircraft were allocated 10 Grupe
(Group) 12, whech also operated Polikarpoy 1-13 amd 1-10 fighters, Most Hying peesoanel wene
Soviel, although some Spanish and intemational volunteers were assigned to Grupo 12 from
the unit™s formation. Almost immediately upon its armival in Spain, the SB-2-M- 100 was mick-
nimed the Karivska by the Spaniards. {Ketins&a was the name of a Russian charicter in a pop-
ular Spanish vperetta of the tune.)

The 5Bs Mew their first combat mission on 28 October 1936, when four Katiesbas of Grupo
12's 19 Escuadrifian (Squadron) uider the command of Ernst Schacht attecked Tabluds air base
in Seville. Alter dropping the bombs. the aircraft Hew off at a speed thal no Nationalist fight-
er could hope to match, cousing much consternation amoeng the Nattonalists.

On 1 November 1936, three Karfieskas attached Gamonal srficld and destroved six Fan
CR-32 biplanc Nighters on the ground, Two CR-323 shot down an SB-2-M- 100 over Talavera
the next day. The first loss of a Kariusta demonstrated its main shortcomings: the lack of both
crew armor protection and scll-scalng fuel tanks. Aircralt of the newly created German Legion
Crurefor was the target on 6 November 1936, when two Heinkel He 51 fightérs weére destroved
at Avila. Small groups of Kotiettas wene busy attacking MNationalist airfichds in November and
December of 1936, The first Spanish Nationalist pilot claimed o kill over an SB-2-M-100 on
7 December 1936, when Bermudez de Casiro in a2 CR-32 downed a Soviet bomber over
Castilblanco. Grupe 12 had lost six of its 31 Katiuskas for various reasons by the end of 1936,

In January of 1937, the 1* and 24 Escnadrilla’s S5B-2-M- 1005 flew missions from Marbella
against Natwmalist troops advancing wwards Malaga. Navonalist suong points al Ceuta in
North Africst were bombed on 20 Janvary, During «arly March, the Kervdas attacked the
Ialian expeditionary loree in Spain duning its offensive apainst Guadalayary, On 29 May 1937,
two SB-2-M-100s mistakenly attacked the German pocket bauleship DEUTSCHLAND nea
Ihiza. DEUTSCHELAND was moderately damaged in the atack,

The §5 ALDECOA wrived at Cartagena wilh 21 mwee Katraskas on 24 June 1937, Ten moee
bombers armived aboard the 85 ARTEOQ MENDI the Itrﬂl}“ili}_" | .Tul} This second consign-
ment featured the new, more powerful SB-2-M-10-Ax. The 31 Karfuskas were assembled st
San Javier and Linia. They were not oaly assigned to Graper 12, but also to the newly formed
all-Spanish Cirsgpue 24, “The latter’s two Sqoadrons flew their first combat mission an 3 July
1937, when they randed Talavera, Salamanca, and Avili,

Both Grupas were involved in the Battle of Bruncte that was launched by the Republicans
on O July 19537, Two davs later, a Legwon Condor Messerschmint Bt 1098 tighter downed a
Keirorsker, On 12 July, a Kemuska shot down a BEC 1O9B iho was atacking the fonmation,

Soviel crews were withdrawn and replaced by Spanish personnel from the Fall of 1937,
Grupo 12 wiis dishanded and all its Kariughas were reassigned o Graps 24, With the uppear-
ance of the Bl 1098 and its experienced pilots, the Katindas” losses mounted, Four bombers
were shot down on 7 February 1938
serviceable in June of 1938, The next month, & further 31 SB-2-M-100A were delivered via
France and assembled at Figueras. This mercased the total number of Katiuskas delivered to

the largest loss on astngle day. Only a few aircraft were

This SB-2-M-100-A (White 46/BK-069) is parked al Barajas airbase, where Grupo (Group)
24 surrendered to the Nationalists on 30 March 19339, The senal number is black on the
red aft fuselage band. Rudder stripes on Republican aircraft were (from top) red, yellow,
and purple. (Museo dal Aira)

A large windshield is fitted in front of tha rear compartmaent of this SB-2-M-100-A (White
34/BK-077). This was a Spanish modification performed on several SBs during the Civil
War. This Katiuska proviously served with the Grupo 24 and is equipped with a rear view
mirror on the cancpy frame. The serial number's BK prefix stood for Bombardeo Katiuska
(Bomber Kaliuska), (Museo del Aire)




Tupolev SB-2-M-100-A Specifications

Wingspan: ...............
LOROUN: icosessinsinesmisess
oyl ||
Empty Weight...........
Maximum Weight:..
Powerplant: ..............

Armament:........coevee.

Performance:
Maximum Speed:

7T T -
CrawW: .....cciaamessensssnsens

20.3 m (66 feet 7.2 inches)
12.3 m (40 feet 4.2 inches)
3.6 m (11 feet 9.7 inches)
4138 xa (9123 pounds)

..5732 kG (12,637 pounds)

Two 860 np Klimov M-100-A 12-cylinder, liquid-cooled,
inline engines.

Two 7.62mm ShKAS machine guns with 860 rounds per
gun in the nose, one ShKAS with 1000 rounds in dorsal
position, and one ShKAS with 500 rounds in ventral
position. Maximum bomb load of 600 kG (1323 pounds).

..423 KMH (263 mpH) at 4000 m (13,123 feet)

9560 m (31,365 feet)
1450 kum (901 miles)
Three




Spain o 93 aircrafl

One distinetive Spanish modification in the late war period was the intro-
duction of & Cairing in front of the rear gunner’s compariment. This offered
improved airtlow protection for the rear gunner, Some Katinskas had a win-
dow in the floor aft of the pilot’s compantment. The Republicans assigned
cach 5B a serial number that included the prefix BK (Bombardeo
Katiuska/Bomber Katiuska) and a three-digit number. This was painted in
bliuck on the aft fuselage. Additionally, SB-2-M-100-As had a large While
two digit tectical number painted on the tilfin,

Nationalist air superiority and the Kafiuska crews’ inexperience quickly
reduced the numbers of 5Bs available 1o the Republicans, “The victorious
Natonalists captured 19 SB3-2-M-1000-Ax at the Spanish Civil War's end in
late March of 1939, They were assigned to the 130 Reginiento de
Baombardeo (Bomber Regiment) 21 Los Llunos, Albacete. Lack of spare pans
resulted in the Spanish grounding the SB flect in December of 1943, while
Junkers Ju 53A bombers repluced the Kariuskas in service. The last two
remaining SB-2:M-100-As were scrapped in 1945

o ; '_.-A..

This SB-2-M-100-A (White 43/BK-043) is parked in a roofless hangar at Barajas airbase after the Spanish Clvil
War ended. Grupo 24 surrendered 19 SB-2-M-100-As to the victorious Nationalists at Barajas on 30 March
1839. The Nationalists painted a yellow band over the center of the red aft fuselage band. (Carlo Lucchini)

Rear Canopy Development

Rear Compartment
/ Canopy (Opens Forward)

SB-2-M-100-A
(Standard)

Rear Canopy Deleted;
__ -~ Fairing Added to Front of
Compartment

e
.

(Modification in _____ e
Spain) \ W - |
___-___ Bl 47 s Q) :

SB-2-M-100-A =———<__ |

Nationalist forces captured this $B-2-M-100-A during the Spanish Civil War. Black and
while Nationalist markings were painted over the Republican markings. Upper surfaces
had Green mottling over a Tan base, with Light Blue undersurfaces. (Museo del Aire)
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‘ SB-2-M-100-A in Chinese Service

e ke

Several Chinese SB-2-M-100-As are parked at Hankow Air Base in early 1938. Soviet vol-
unteer pilots flew these aircraft against Japanese forces. The near aircraft has a crudely
painted yellow 5 painted ahead of the rudder on the vertical stabilizer (tailfin). Chinese air-
craft had Dark Green upper surfaces and Light Blue undersurfaces. (San Diego Aerospace
Museum via Ray Wagner)

A Japanese raid destroyed this SB-2-M-100-A on the ground. The stabilization bar
between the vertical and horizontal rudder indicated that the aircraft was parked when the
bombs fell. White Chinese tactical signs were painted on the Llailfin. Blue and white rud-
der stripes were painted on many Chinese military aircraft during this period. (San Diego
Aerospace Muscum via Ray Wagner)

Japan invaded China without a declaration of war on 7 July 1937, The Chinese Air Force
began the Sino-Tapancse War with only 284 combat aircraft. General Moa Pang-chu, wha had
learned to fly in the Soviet Union, commanded this force,

‘The Soviet Union and the Chinese Central Government signed a non-aggression pact on 21
August 1937, One of its secret clauses allowed the Soviets to send military aid to China, The
emphasis of this aid was on rebuilding the Chinese Air Force, which had been virtually anmi-
hilated by the Jupanese. The Chinese negotisted a major loan with the Soviet Union. who pro-
vided China with vital war materials in exchange for Chinese raw materials a1 low interests
rates over five years,

Approximately 450 Sovict pilots and technicians assembled at Alma Ata (now Almaty),
Kazakhstan during October of 1937, They accompanied the first 185 Soviel aircraft sent to
China. This total included 115 fighters, 62 bombers, and cight advanced trainers, These aircraft
and personnel went from Alma Ata to the end of the Chinese raal line at Lanchow, over the old
‘Silk Road” (the ancient trade route connecting China with western Asia),

Ching's $B-2-M-100-As were built st GAZ (State Aircraft Factory) 125 Imeni Sraling at
Irketsk in Siberia. Soviet voluntcer pilots collected the first batch from the fuctory and flew
them from Irkutsk to Suchow. China, via Ulan Bator, Mongolia. After a sandstorm grounded
the aircraft, the SBs Mew from Suchow to Lanchow. Several Soviel pilols began training
Chinese crews assizned 1o the 2nd Group on the $B-2.-M-100-A. Captain LN, Kozlov led the
first combat mission in China on 2 December 1937, when he led nine SBs that attacked
Japanese shipping in the East China Sea off occupied Shanghai,

Captain Feodor P. Polynin led the second group of 31 SB-2-M-100-As. They were ferricd
from Irkutsk to Hankow, with stops at Alma Ata, Urumchi, Hami, and Lanchow'. Soviet crews
flew all combat missions until the Chinese were able to master these aircrall. The Soviel vol-
unteers flew 130 missions against Japanese airficlds, aver wraflic, and communications centers
in January and February of 1938, One such mission was an attack by 13 SB-2-M-100-As on
the airfield at Nanking (now Nanjing) on 25 January 1938,

On 23 February 1938, Captain Polvnin ked 28 SB-2-M-100-As against Hsin-chu airbase on
the Japanese-held Island of Formosa (now Taiwan), The bombers - cach armed with ten bombs
- flew most of the distance rom Lanchow across the Formosa Steait at 5500 »1 (18.045 feet)
Lack of oxygen equipment caused many airmen o suller severe headaches. Despite this prob-
lem, the SBs approached Hsin-chin from the north and aschieved complele surprise when they
dropped their bombs. Japanese anti-aircraft fire was ineffective and no Highters rose to inter-
cept the bombers. 'The $Bs amived at Lanchow without incident after a seven-hour mission
Madame Chiang Kai-shek, wite of the Chinese leader, rewandad the Soviet airmen with ban-
quet and decorations.

All of these missions were flown without fighter escont: however, the SB-2-M-100-A was
the fastest bomber on either side of the Sino-Japancse War. These bombers sustained relative
Iy low losses during combat. while the greater threat came from Japanese raids on 5B bases in
China.

A third Soviet bomber group, ked by Georgy 1. Tkhor, left GAZ 125 at Irkutsk in fae Apnil
of 1938, The $B-2-M-100-As flew via Ulan Butor and Dalan Tzadagrad 1o Lanchow, This
group also participated in several missions against the Japanese between June and October of
1935,



Avia B-71

Crechoslovakia was a mude] democracy with a high standard of living between the two
Waorld Wars, In May of 1938, Czechoslovakia and the Soviet Union signed a non-aggression
pact and a mutual economic aid agreement, In one section of the latter weaty, Caechoskovakia

one of the world’s leading arms exporters — granted license production nghts for its 75%m
Skoda C-5 mountain gun and 75w Skoda R-3 anti-aircraft gun to the Soviet Upion, In
exchange, the Crechoslovaks received o livense (o produce the Tupoley SB for their air force.

A contract was signed between the Soviet externil trade organization Technoexport wd the
Cirechosiovak Ministry of Nutional Defense on 13 Apal 1937, I called for the Soviers 1o deliv-
er 61 585 1o Crechoslovakia, Avin - the aviation subsidiary of the world-renowned car and
tank manufacturer Skoda = would build another 161 wircralt under license at Cakovice. The
Ceskaslovenske Leteervo (CL: Czechoslovak Air Foree) assigned the designation B-71
(Biteves; Bomber) o the SB. This atrcraft was planned to serve in both bomber and long-range
FECOMMISSANCE units.

The Soviet-built SBs delivered o Crechaslovakia were equipped with Crechoslovak-built
engines, armament, radios, and instroments, These components were shipped to GAZ 22 at
Fili. where they were installed in the airframes. The unit price for these SBs was fixed at
118,460 US dollars,

P'wo B60 we Hispano-Suiza HS 12 Ydrs engines manufacured by CKD-Praha and Avia pow-
ered the B.71. The lour 7.62MM ShKAS machine guns were replaced by theee Crechoslovak
792w 218 v 30! machine guns,

The B-71 diflfered in several details from the standand SB-2-M-100-A, One v 20 was mount-
ed in the nose, instead of the Soviet aireratt’s two ShKAS weapons. Twe balance weights were
mounted to the lower right wing. While Soviet SB-2-M- 100-As lacked radios. the B-715 were
radio-cquipped. The Crechaslovak aircraft had a retractable antenna fivted in the right rear
luselage. Later Soviet SB-2-M-100-Ax equipped with VISh:2 three-bladed propellers adopied
the balance weights and mdio amtennas.

The Soviets delivered the firse three B-712 (Senial Numbers B.71-1 1o B.71-3) in March of
1937, The initial B-71 was allocsted 1o the Vichimmy a Shusedni Letecky Ustens (VZLU:
Aviation Insmutute) &t Prague-Letnuny for trials on 17 Apnl 1937, This gircraft retained the
5B’s cartridge case ¢jection tunnel. which was not installed on subsequent B-71s,
Additionally, the right nose step on the three puttern wirerafll was mounted higher on standand
B-71s, The first three B-71s had fromt and back sights on the v2.30 machine guns: these sights
were nod itted on production wircraflt,

The Soviels completed 61 B-T1s, which were flown from Fili o Kiev, the Ukraine.
Crechoslovak pilots flew the airceatt feom Kiew via Romania o Kocice. Crechoslovakis,
There. the CL assigned the B-71s to their units. The CL. allocated the first B-71 to an opers-
tiomal squadron on 13 March 1938, B-71 bombers were assigned to the 5. Letecky Pluk (L1
Avialion Hl.‘_ui:mu:!‘lll::! Bro and the 6. 1P at i‘l;t}_:ur Reconnaissance-tasked B- 715 were allo-
cated to the 1. LP a1 Prague and the 2. LF at Olomoue, Northermn Moravia

The German Welrmachn invaded Czechoslovakia on 15 March 1939 - one vear and two days
after the B-71 entered CL service. The Germans fommed the “Reichsprotekiorat Bolmen und
Mdhren” (Reich Protectorate of Bohemia and Moravia) from the Crech Jands, Avia had nol
I7R: Fheigovis Mino; ve: o

P Nhimle]

B-71s had two balance welghts under the right wing and a retractable radio antenna
mounted under the fuselage. Neither feature was found on contemporary SB-2-M-100-As.
This early B-71 lacked nose armament and had a lower placed step on the left nose than
on slandard B-71s. Soviet workers incorrectly painted the Czechoslovak national insignia
on the rudder. (lgor Mrkvanek)

The lirst B-71 camried a cartridge case ejection lunnel, which was deleted on subsequent
aircraft. The 7.92un 2B vz.30 machine gun's front ring and back post sights were also
absent on standard B-71s. (Igor Mrkvanek)




Armament was not installed on this B-71 (3K). This red fuselage code indicated assign-
ment to the 72. Letka (Squadron), 6. Letecky Pluk (LP: Aviation Regiment) at Prague. The
opened main landing gear doors obscure the Regiment's insignia immediately forward of
3K. Avia B-71s were delivered in overall Light Gray (approximately FS36595). (lgor
Mrkvancok)

The lower 7.92uu vz.30 machine gun is fully extended on this early production B-71 (S18).
This aircraft was assigned to the VZLU (Aviation Institute) at Prague-Letnany. Fuselage
codes were red, while the national insignia was blue (facing forward), white, and red with
a red border. (lgor Mrkvanek)

begun license manufacture of the' B-T1 at that
date: therefore, all 59 B-71s that fell into German
hands were all from Soviet production.

The same B-71 (S18) suffered a landing gear
malfunction and made a belly landing at
Prague-Letnany. Slightly bent propellers indi-
cated the B-71's engines had shut down prior
10 this forced landing. Many Czechoslovak
B-71s had natural metal finishes, although oth-
ers were camouflaged during the Fall of 1938.
{Bohumir Kudlicka)



{Above) Various controls and
gauges were mounted on the right
slde of the B-71's righl nose com-
partment. These include the bomb
bay door and bomb release controls
on the lower portion of this arca. The
navigator/bombardier occuplied this
section of the aircraft. SB and B-T71
crew interior surfaces are believed
to have been painted Interior Gray
(approximately FS24226).

{Right) The B-71 had one nose-
mounted maching gun, instead of the
two guns fitted to standard
SBs. This weapon was elevaled or
depressed through the glazing's slot,
but could not be traversed to either
left or right. A venturi lube is mount-
ed on the lower left noso, immediate-
ly above the left hall of the two lower
nose hatches,

One 7.92us vz.30 machine gun is mounted in the B-71's TUR-9 dorsal mount.
This was the same mount used on most SBs, except for substitution by the
7.62un ShKAS. A rectangular slot immediately aft of this compartment
allowed the weapon to be stowed when not in use. The 9.6 kG (21.2 pound)
ZB vz.30 had a muzzle velocity of approximately 762 m (2500 feet) per second
and a cyclic firing rate of 500 rounds per minute. By comparison, the 10.6 k¢
(23.4 pound) ShKAS' muzzie velocity was 825 m (2707 feel) per second and
its cyclic firing rate was 1800 rounds per minute.
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The Luftwaffe commandeered this Soviet-built B-71 (B.71-9) after the German occupation
of Czechoslovakia in March of 1939. The Germans deleted the circular rear window after
scizing this aircraft. German markings were applied over the original Czechoslovak cam-
cuflage of Brown, Green, and Light Green Gray upper surfaces and Light Gray undersur-
faces. Narrow Balkenkreuze (Beam Crosses) were standard between April of 1939 and the
Summer of 1940. The red 9 on the vertical 1ail has a narrow white outline. (Zdenek Hurt)

Aero built this B-71A target tug (VG+BM/123) at Praha (Prague)-Vysocany on 15 July 1940,
It was assigned to Lufldienst-Kommando (Air Service Command) 1/68. The aircraft
crashed on 10 September 1940. (Manfred Griehl)

Avia B-71 in German Service

The Slovak portion of Crechoslovakia became an independent state alter German forces
occupied Ceechoslovakia on 15 March 1939, The Germans scized 59 serviceible B-71s = all
from Soviel production

The Luftwalle originally painted a narrow Balkenkrews (Beam Cross) national insagnia over

on various Czechoslovak airficlds

the Ceechoslovak markings and a small Makenkrens (Hooked Cross, or swastika) on the ned-
der. The aircraft retained their original color schemes of either overall Light Gray (approxi
mately FS36595) or a three-tone upper surface camouflage. This latter scheme consisted of
Brown (approx. FFS340045). Green (approx. FS34092), and Light Green Gray (approx.
FS34504), with Light Gray undersurfaces

The Germans deleted a circular window on both rear fuselage sides on the Soviet-buill
B-715 Some aircraft had their armament removed,

The Luliwalle flew most of the seized B-71s from their Crechoslovak bases 1o Mersehurg,
Germany for storage. Some Czechoslovak pilots assisted the Germans in carying oul these
ferry Mights. Bohuslav Sikound and Jusel Navesnik flew their B-71s from Hradee Kralove on
26 April 1939; however, they did not fly 1o Merseburg. but instead detected w the Soviel
Union.

The Germans allocated one B-71 (Serial Number B.71-2) to the Lufiwaffe’s Test and
Evaluation Center at Rechlin in April of 1939, It was employved for engine and flight tests vntil
late June of that year.

The Vazdushni Vovski (VV: Roval Bulganan Air Foree) purchased 32 B-T1s from Germany
in September of 1939, They received German civil registrations for the ferry light 1o Bulgana,
The Vidusme shbrane (Vz; Slovak Air Amm) received three B-71s from German storage,

Avia B-71A in German Service

Avia's license |?1~hfllt:liUl! of the SB-2-M- 100-A was in the advanced planning stage at the
time of Germany’s occupation of Crechoslovakia on 15 March 1939, The Genmans Found the
B-71 ideally suited For the target tug role and ordered 76 B-71As from Avia and Aero

The Avia [actory at Cakovice assembled 41 B-71As (Serial Numbers 152 10 191 and 193),
with the firsl example making its maiden flight on 21 July 1939, It was subsequently alloca-
¢d 10 the Erprobungssielle (Test Center) at Tamewitz the following Scptember. The last Avia
built B-71A (191/Stammkennzeichen' SE+EY) left the assembly line on 27 August 1940

The Acro plant at Prague-Vysocany built 35 B-71As, which were assigned the senal num-
bers 117 w 151, The first Acro-buill B-TIA (143/TB+PI) left the asscmbly line on 22 May
1940 and was sssigned 10 Luftdienst- Kommando { Air Service Command) 177 an Lechfield air-
licld in Bavaria

The rarget-towing B-71A had several differences from the Soviet-built B-T1. All armament
was deleted on the B-T1 A and a metal sheet covered the center <ection of the nose glazing. The
V-shaped step below the emergency roof hatch on the Aght wis removed. A Nixed radio anten-
na wtop the fusclage and aft of the cockpit replaced the retractable antenna on the lower nght
fuselage. A rear view mirmoe was mounted atop the cockpit canopy frume. Most B-7 1 As delet-

srer, Bool hWarks ngs



ed the circular windows on both rear fuselage sides. A crew entry step was installed on the Ieft
fusclage aft of the rear wing. A fairing for part of the target towing equipment replaced the
lower fuselage gun position, This equipment consisted of a winch. a drum with the 2.5uM
diameter cable, and a 3 M (9 foot 1.1 inch) long canvas target sleeve. The winch vamed in
length between 6 M (19 fect 8.2 inches) and 9 » (29 feet 6.3 inches). The target-towing device
occupicd the former bomb bay and lower 2un station. Installation of this equipment shifted the
airceaft’s center of gravity. This was compensated for by adding 240 KG (529 pounds) of bal-
last to the navigator's compartment 1n the nosc.

Both Avia and Acro painted the B-71As in the standard Lufiwaffe camouflage scheme. This
conzisled of upper surfaces in RLM 70 Black Green (approximately FS320500 and RLLM 71
Dark Green (approx. FS34079), with undersurfaces in RLM 65 Light Blue (approx. F§353352),
Most B-T1As had the Srammbennzeichen applied in RLM 22 Black (approx. FS37038) on the
rear fuselage and wing undersurfaces. Between 1939 and the Summer of 1940, small
Balkenkreuze national insignia were painted on the fusclage, upper wings, and lower wings.
Larger Balkeakreuze were used from mid- 1940, while the Makenkrew: was moved from the
rudder to the entire vertical tail.

The Luftwalfe assigned most B-7IAs to Lufidicnst Kommando 6 (Air Service Commando
6). These aircraft were emploved for target towing and for meteorological flights. Other
B-T1As were flown by Awshbildungsgruppe 104 (Training Group 108), JagdTicgerschude 4
iFighter Pilot Training Unit 4). and the secret bomber wing Kampireschwader 200 (KG 200).
The B-TIA"s well-buill all-metal structure and good performance ensured a long cancer in
Lufiwalle service. The Luftwafle had 37 B-71 Ax in service by 31 March | 944; however, spare
pants shorages reduced this wotal 1o nine aircealt by 30 September 1944,

Avia B-71
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This Avia-built B-71A made a ‘wheels up’ landing on a meadow near Letnany on 27 May
1940, The Stammkennzeichen (Reo!l Markings) nermally found on the fuselage were only
painted on the lower wing surfaces. The antenna mast atop the fuselage and the lack of

the circular rear window are typical for a Czechoslovak-built B-71A. (Zdenek Hurt)
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A B-T1A (SE+ED/170) is parked at Celle, Germany in 1941. It was completed at Avia's
Cakovice assembly line on 26 April 1940. This B-71A was assigned as a target tug with
Luftdienst Kommando 2/11. (Karl Késsler)




An Avia B-T1B (SE+FJ/202, foreground) and an Avia B-T1A (SE+EF/172) warm up their
engines al Celle in early 1941. Both aircraft were assigned to Luftdienst Kemmandeo 211
at the German airbase. An unknown unit insignia is painted on the B-T1B's nose. The
B-71B had a different towing winch fairing and position from the earlier B-71A.
Undersurfaces were painted RLM 04 Yellow (FS33538). (Karl Kossler)

The same B-T1B (SE+FJ202) warms up its engines prior to a mission in early 1941. This
aircraft crash-landed due to an engine failure on 6 March 1941. Protective material was
placed over the nose glazing's slo! while the lower front fuselage side windows were
removed. Six pylons were mounted under the wings - three each to left and right. The T-
shaped antenna atop the fuselage was typical for Avia B-71Bs. (Karl Kossler)
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Avia B-71B in German Service

The B-TIB was an improved B-T1A that appeared in 1990, The warget towing cable was
lengthenced to 1000 M (3281 Feet). The cable-operitor’s rear fusclige station was moved for-
ward to allow for the addivonal space necded by this improved target-towing device. This
device"s weight increased from 210 k6 (463 pounds) on the B-T1A to 280 kG (617 pounds) on
the B-71B. Additionally, the cockpit canopy was moved forward,

The B-71B differed in a number of details from the carlicr B-71A. Two tnangular-<haped
windows aft of the nose glazing were deleted, while a T-shaped boom was added atop the
antenna mast. A step was litted atop the port wing rear extension and a holding boom was
mounted behind the rear canopy. The bomb bay deors were deleted and the nose compariment
exit hatch relocated aft. Some late production B-71Bs were fitted with a windshield in front ot
the rear aft-shiding canopy. The winch housing was repositioned forward and the two stabi-
lization booms on the bousing’s rear were deleted. Also removed were the oval rear luselage
windows, Three pylons were installed on the undersurface of each wing.

Acro and Avia combined to build 35 B-71Bs. Acro manufactured ten B-71Bs (senial num-
bers 107 to 116) ar its Prague-Vysocany plant. The first B-71B (107/Stammiennzeichen
T+FA) left the assembling hall on 18 October 1940, It was assigned to the Lufiwalle’s Test
and Evalustion Center st Rechlin. The Luliwalle accepted the lest Acro-buill B-71B on 26
November 1940

The Avia lactory at Cakovice supplied 25 B-71Bs (192 and 194 to 217} 1o the Luftwafle.
The last aircraft (217/SE+FY) was completed on 30 April 1941, Between July of 1939 and
April of 1931, Avia and Acro built 1HE B-71As and B-7 1Bs for the German Lultwalle.

Avia B-71A

Aft Canopy i Standard

Location 7
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No Underwing Pylons !

Avia B-71B

%,
Early Cable Housing in
Qriginal Position

Wirsdahigld Tor

Redesigned and Repositioned
Cable Housing

Undamh;g Pylons
(Total of Six)



Avia B-71 in Bulgarian Service

Bulguna purchased 32 B-71s from Germany in Sepiember of 1939, These aireralt were buill
at GAZ 22 @ Fili, Sovict Union and were deliverad to the CL (Crechoslovak Air Force) prios
e Crermamy s invaston of Crechoslovakia in March of 1934

The Germans handed over the Avia B-T1s o the Vazdushas Voyski (VV; Royal Bulgarian
Air Force) at Messeburg, Germany. These aircraft were assigned to the Sth Bombardirovacken
Palk {BF; Bomber Regiment) at Plovdiv. Bulgarian pilots nickwamed the B-71 the Zheran
(Crane)

VV B-Tls firs) saw combat in e September and early October of 1941, when Greeks in
Thrsce revolted against Bulganan rule.! Three B-7 1% ook off from Plovdiv and bombed the
rebel-beld town of Drama in Macedonia, This was the 5th BP's sole combal mission while
Bulgaria was allicd with Germany.

The Soviet Union declared war on Bulgana — which had remained newtral in the Axis war
against the Soviet Union — on 5 September 1944 and the Red Army? invaded three davs lates
The ]'H‘U-Hsﬂl-ﬂ ‘Democratic 1",![{:-' of the Paiiotie Front™ Ted l\}' Eimoen Gu:w;::t s¢ired powel
and declared war on Germany on 9 September

The Sth BP's 2nd Yaro (Squadrony had 21 B-71s on strength in November of 1944, On 14
November, these B-7 15 redeploved from Plovdiv to Vrarhdebna, from where they flew bomb-
mg missions against the retreating Wehrmacht, The WV's B-71s were not directed o specific
largets, bul atacked targets ol opportunity in allocared areas where the Bulgariuns believed
GCrermans proeps were concentruted.

Three B-71s attacked a German rain at the Vuchitran railroad station in Yugoslavia on 18
Movember 1944, This raid caused heavy fire damage o this tmin, Four B-7 15 hombed the
Zhntanca rail staton the nexe day, The bombers encountercd heavy anti-aireraft fire over the
target. but all returned safely to Viazhdebna.

Several B-71s flew a “free hunting’ mission against targets of opportunity in the region of
Mitrovica and Rashka on 20 November, These aireraft anacked a train nosth of Mitrovica at
12.30 hours, Zherav (Crane) 4 had a bomb bay door malfunction during its bomb run. which
prevented it from releasing its bambs. Sergeant Manol Dojchey became disoriented while My-
ing Lierav 11 and Forge-lended the bomber at Staro Zhelerare, near Plovdiv

The torth and final VV B-71 mission was flown the next day. Four B-7 15 joined a formation
ol approximetely |5 Lockheed P-3% Lighming fighters of the US 15th Air Force. The
Bulgarians bombed a motorized column near Kamenica, while the Americans attacked a rail-
road station near Mitrovica. This was the only joint Bulgarian US attack against German forees
during World War Two. Zherav 4 lost its bearings after the artack and made a forced landing
at Shtarkleve

The front moved beyond the B-717s range after this attack. The VV B-71s conducted 14 sor-
ics during these four missions, in which they destroved (wo railrosd stations, three rains, and
one German motoozed column. Ko Bulganian aismen were injured dunng these missions.

Bulgana semexed the Grick provizss ol Macedonia {now the
Formmey Yeposlav Bepablic of Meaced
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The right main landing gear collapsed on this B-71 of the 5th Bombardirovochen Polk (BP;
Bomber Regiment), Vazdushnl Voyski (VV; Royal Bulgarian Air Force) at Plovdiv.
Bulgarian markings were painted on the original Czecheslovak camouflage. National
insignia on the fuselage and wings consisted of a black diagonal cross on o black-
trimmed while square. The rudder was striped (from top) white, green, and red. (Stephan
Boshniakov)

Ground crewmen service a S5th BP B-71 at Plovdiv. The Regiment's emblem - a devil rid-
ing on a bomb - was painted on the nose. This insignia’s colors are unknown. (Stephan
Boshniakav)




This Vzdusne zbrane (Vz; Slovak Air Arm) B-71 (B.71-19) was fitted with a direction find-
ing antenna behind the canopy and another antenna atop the fuselage. A rack antenna
was mounled under the rear fusclage. Nose armament and both lower right wing balance
weights were removed. A group of five Slovaks defected with this B-71 to neutral Turkey
on 1B April 1943. (Zdenek Hurt)

A Vz B-71 sustained a landing gear failure and made a crash landing in 8 meadow. The
slight rearward bend of the propeller blades indicated a lack of power when the B-71 made
this forced landing. The Slovak national insignia - a white-trimmed blue Balkenkreuz with
a red dise at the cross’ center - was painted on the rudder. (Stanislav Spurny via Bohumir
Kudlicka)

B-71 in Slovak Service

On 15 March 1939, Czechoslovakia was split into a *Reich Protectoriie of Bohamia and
Moravia® that was absorbed into the Third Reich and the independent State of Slovakia, Three
Avia B-71s were among the nearly 300 aircraft in the invemory of the newly formed Vidusae
sbrane (Ve: Slovak Air Arm). which was commanded by Liemtenant Colonel Jan Ambms, One
of these B-T1s (B.71-
carlv 1938, It was still under repair when the Gemmans divided Czechoslovakia

Hungarian troops occupied Ruthenta (*Sub-Carpathian’ Ukraine) at the same time
in southern Slovakia. This soon led w several border ¢lashes between Hungary and

19} sultered a forced landing in the Slovakian pant of Ceechoslovakia in

and sougl
lermilory
Slovakin, which included somee air battles, On 24 March. ven Magvar Kirdivi Homedd Légiert
(MKHL: Roval Hunganian Air Force) Junkers Ju 86K-2 bombers attacked Spisskd Novi Ves
airficld 'I 'r1|- ruid damaged one of the Slovak B-71s purked at this base.

The B-71 (B.71-19) damaged in early 1938 was repaired in the spring of 1939, It was then
assigned .I1.* Ve registration ‘Blue V3." This homber was fitted with Gennan mdio equipment
A Dircction Finding (DF) loop antenna and an antenna mast were mounted on the upper fuse-
lage behind the cockpi ntenmas were fitted 10 the lower rear fusehap
retraciable antenna was retained on the lower

I'worack a ¢, ‘The onginal

fusclage. The Slovaks removed both balance
weights from the lower right wing.

Five Slovak airmen escaped from Slovakia 1o neutral Turkey in B.71-19 on 18 April 1943
Sergeant Anton Vanko took off from Trencianské Biskupice airbase near Trencin im Western
Slovakia. Aboard were Privates First Class J. Koman, 1. Bzoch, 1. Pollak. The
B-71 flew from ‘Trencianské Biskupice o Kestanelike, Turkey. where Turkish authorities
Ihe five Slovaks then traveled via North Alnica

Slezok and L.

briefly interned the crew
they joined the Czecho-Slovak Air Force (ighting alongside the Allies. Varko became a
Supermarine Spitfire fighter pilot with No. 312 (Crecho-Slovak) Squadron, Royal Air Force

at Bradwell Bay, England. He was killed in a take off accident on 3 December 1944

1o Englamd, where
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Tupolev SB-2-M-100-A (Modified)

In late 1936, Tupolev developed a modified version of the SB-2-M-100 based on early com-
hat experience in the Spanish Civil War. These missions demonstrated that its speed was supe-
tior o any other contemporary lighter or bomber in Spain, bul seversl shorticomings were
detectad in the

One of these shoncomings was the limited angle of fire in both the rear upper and lower 2un
positions, Pilets also complained abow the lack of self-sealing fuel anks and the absence ol
an intercom system for the three-man crew. The prleg could not warn his rear gunner abourt an
attack. The navigator-bombardier used o hght signaling code 1o 1l the pilot if the aircraf was
either on a proper bomb nun or wis Off w the lef or night, Lack of radio cquipment made com-
muanications within a Tarmation or with home base impossible, Combat experience clearly

verdinenka

shovwed that sdio conmmumication was essential for sucoessful bombing missions.

A single prototype desipnated SB-2-M-100-A (Modified) was built in early 1937, This
miechane imeorposited several modilications inendad W address the shoreomings identified
Hver H'r-;'.iﬂ An MV-3 wirrel used on the lveshin DB -3 bomber Efpl:'.l.':ed the TUR-9 ul:u'.uu"}
operuted upper machine gun mount and the front sliding rear canopy. This turret was ammed
with one 7.62vM ShKAS machine gun. An MV-2 wrret with i single 7.62my ShKAS and 1000
rounds of ammunition replaced the lower rear gun position. The MV-2 et was equipped
with an OP-2 telescopic sight and offered a much improved angle of fire against attacks from
the lower rear posttion. The first MY-2 wrrel vanant installed on the SB-2-M-100-A
{(Moditied) had a solid covering. while the subseguent version was cquipped with  glazed cov
ening. This aiecrall also received a Type 13 SK-3 radio sel. A relractable antenna was installed
on the left lower fuselage

The standard SB-1-M-100-A"< two engines each wmed a rwo-bladed V- 100 propeller, which
had a1 diameter of 3.4 M (11 feet 1.9 inches). Three-bladed VISh-2 meta) propellers measuning
3.3 M (10 Teer 10 inches) in diameter were installed on the SB-2-M-100-A (Modificd). The
VISh-2 was a variable pitch propeller copied from an Amencan Hamilion-Standard propeller
This propeller had 2 spinner over its hub, which was not found on the V- 104

SB-2-M-100-A
@A [ [/ \D

Ho Pr-o-pﬂ:—r Spinnar

SB-2-M-100-A (Modified)

= _~MV-3 Turret

: Tl Sid

. e [WEnder
MV-2 Mount with QP-2 —
Gun Sight

*Antenng

. SKi Landing Gear
{(Winter Use)

The ski-equipped SB-2-M-100-A (Modified) sits on the snow-covered ramp al Kratovo
between test flights in early 1937, This aircraft is in its original configuration, with a solid
covered lower MV-2 turret. {Viktor Kulikov)

Two balance weights were added to the SB-2-M-100-A (Modilied) nght wing undersurfaces.
This aircralt lacked the rear view mirror installed on most SB-2-M-100-As. Gross weight
nercased from the SB-2-M-100-A's 5732 kG (12,637 pounds) w 3310 k6 (12,809 pounds) on
the SB-2-M-10{-A {Maodificd).

Faclory tests began in carly 1937, dunng which the $B-2-M-100-A {Modified) wis fitted
with a ski undersarriage for flving off snow-coverad airfields. A conventional landing gear
replaced the skis when the arcraft performed State Acceptance Toals between May and June
of 1937, During these tests, the SB-2-M-100-A (Modificd) reached a speed of 347 xam (216
s at ground Tevel and 412 ks (256 senn) an 4000 s (13,123 feet). The laner spead was
appraxamately 11 kst (6.8 P slower thun Por standard production SB-2-M-100-As. The
SB-2-M-100-A (Muodifiesd) was recommended for mass production. but this never occurred
and the protetype remained the sole aireralt of this variant. Several compinents — nitably the
radhio equipment and the MV-3 wmer - were progressively introduced 1o subsequent SBs,
although with a considerzble delay cauved by unknown production dilficulties

A glazed MV-2 ventral turret was retrofitted to the SB-2-M-100-A (Modified) in May of 1937,
Clear panels over this turret improved visibility for the gunner in aiming and firing the
weapon. The undercarriage skis employed for winter flying were removed, (Viktor Kulikov)




An early 5B-2-M-100-A (Three-Blade Propeller) (Red 4) is parked on the ramp at a VWS
(Soviet Air Force) base. Most SBs bullt prior to World War Two were left in @ natural metal
finish. The laclical number is painted on the rudder, while the upper verlical stabilizer and
rudder is red. National markings - red stars with thin black trim - are placed on the upper
wing surfaces and aft fuselage sides. These markings were also painted on the wing
undersurfaces. (Viktor Kulikov)

Ground crewmen load 100 kG (220-pound) FAB-100 bombs onto an early SB-2-M-100-A
(Three-Blade Propeller). This aircraft has the venluri lube mounted on the lower lefl nose
and lacks a rectangular nose window. Both were characteristic of early production SB-2-
M-100-As. (RART)

SB-2-M-100-A (Three-Blade Propeller)

Three-bladed VISh-2 propellers replaced the two-bladed V=100 propellers on SB-2-M-100-
As produced at Fili and Irkutsk in kate 1937, All three propeller bliades were hydraulically
adjusted in a 107 pitch range. The newer propeller considerably improved the SB-2-M- 1A%
performance. [ts ceiling was 1160 » (3806 feet) higher, the wke off run was shorened by
approximately 150 m (492

feet), and chimbing performance was improved, The sobe shon

coming was the 4 KMH (2.5 MPH) maximum speed reduction
mounted on the nght wing undersurface. Installation of the VISh-2 propellers did not result in

a change to the 313-2-M-1-A designation,

I'wor balance weights were

Several modifications were progressively introduced during production of the SB-2-M-100-
A (Three-Blade Propeller). It was onginally equipped with six DER-34 bomb racks in the
bomb bay. These racks carmed six 100 kG (220-pound) FAB- 100 general-purpose bomb

zontally. with two more FAB-100: verically stowed in the bay's redir for a 1otal 300 xG (1764-

pound) load. Two DER-12 racks for honzontal camage of two 230 kG (351 -pound ) FAR-250
bombs replaced the six DER-34 rwks, An ESBR-3 ¢lectrical bomb release system was
installed, with an ASBR-3 mechanical release system emploved if the ESBR-2 malfunctioned
OF IN &N CMCrgency.

Late production SH-2-M-100-As were equipped with two DER-19 pylons on the wing under-
surfaces, between the luselage and the engine nacelles, Each pyvlon camied bombs weighing up
to 300 kG (1102 pounds). A PMP-6 gun sight replaced the TUR-9 rear upper gun mount’s
PMP-3 sight on late production arcraft

Type 13 SK-3 radios were installed in carly SB-2-M-100-Ax with three-bladed propellers;
however, most aircraft received either the RSR or RSB Dwvine radio sets. An SPU-3 intercom
syslem was also installed. Late production SB-2-M-100-As received the RSB-fd radio, which
emploved an antenna masl atop the cockpit canopy. The rear view mimor was deleted when
this amtenna was fited, Some SB-2-M-100-As hid the mast placed on the kel rear view mir-
ror frame and slightly angled 10 the left, A few SB-2<M-100-Ax had it on the upper fusclage
between the cockpit and the rear gunner’s compartment

Caold air at high altinkde entered the two large machine gun clearance slots in the nose glaz
g, Thas caused greatl discomfon for the navigator®ombardier. This conditton was commected
by installing movable Plexiglas sheets above and below the 7.62nm ShKAS barrels on the
SB-2-M-100-A. These sheets were lecated in rails placed in the upper and lower nose sections
and kept the cold air out of the nose compartment. Installation of these sheets necessitated
removing the lower rectangular window and the cartridge case ejection tunnel cover and shon
ening the ejection winnel. This window was installed on many 5B-2-M-100-As

Early 5B-2-M-100)-Axs had a ventun tehe mounted on the left front fuselage. This featune was

retained from the earlier SB-2-M-100-As with two-bladed propellers, but was deleted on most

later SB-2-M-100-As. Early arcralt had two ventun tubes on the nght side of the no<e, but late
production 3B-2-M-100-As deleted the larger ube mounted high on that side

sceveral areraft were cquipped with the RIPK-2 radio compass and Direction Finding (11
receiver. which was copied from the American Beadix device. A scope was mounted for the
navigator-bombardier’s use i the left skde of the nose companment, but nog all airgcrall had the
antenna mounted on the lower nose. The RPK-2 was primarily emploved as a navigation aid
on mght mssions

A landing light was mounted in the left wing’s leading edge on most SB-2-M-100-A aircraft



This Tupoley SB-2-M-100-A {White 46/BK-069) was assigned to Grupo
(Group) 24, Republican Air Force in Spain in 1936-37. The Katiuska was
retrofitted with a fairing immediately forward of the radio operator/gunner’s
dorsal position. It was camoufiaged in Dark Green and Light Brown upper
surfaces and Light Blue undersurfaces.

Spanish Nationalist forces acquired this SB-2-M-100-A from a defecting
Republican crew in January of 1938, Nationalist markings were painted over
the Katiuska's original Republican insignia. The SB-2-M-100-A was later
employed for tesling purposes.

The Luftwafte commandeered this Soviet-buillt Avia B-71 (9/8-71-9) when
Germany occupied Czechoslovakia in March of 1939. German markings
painted over the carlier Czechoslovak insignia included the small
Balkenkreuze (Beam Crosses) used between April of 1939 and the Summer
of 1940. The Czechoslovak camouflage scheme of Brown, Green, and Light
Green Gray over Light Gray was retained on this B-71.

This Avia B-71 (V3/B.71-19) was assigned to the Vzdusne zbrane (Vz; Slovak
Air Arm) in 1939. Additional antennas mounted on the upper and lower fuse-
lage were for German radio equipment installed on the aircraft. Sergeant
Anton Vanko and four colleagues defected to Turkey in this B-71 on 18 April
1943.

A ski undercarriage was installed on this Soviet SB-2-M-100-A (Blue 8) for
winter operations. The natural metal aireraft saw action against Finland dur-
ing the Winter War of 1939-40.




Soviet crews hand-painted green patches over the upper surfaces of this
natural metal SB-2-M-100-A (Red 4) in mid-1941. German fighters damaged
this bomber soon after it took off on 22 June 1941, when German forces
invaded the Soviet Union. The SB-2-M-100-A made a "wheels up’ landing
after the aerial battle.

s -
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Advancing German troops caplured this late production SB-2-M-100-A {Red
0) in the Summer of 1841, It is camouflaged in Medium Green upper sur-
faces and Light Blue undersurfaces. The VVS rarely allocated the tactical
number 0 (Zero) to a bomber.

This VVS late production SB-2-M-100-A (White 9) operated against Axis
forces in the Winter of 1942. The white temporary camouflage paint has
mostly obscured the tactical number on the tail. ts crew removed the rear
canopy for improved dorsal machine gun field of fire,
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The Chinese Air Force flew this early SB-2-M-103 (Black 36) from 1939. It
was deployed against invading Japanese forces during the Sino-Japanese
War. Blue portions of the Chinese national insignia are painted directly onto
the natural metal finish, without the usual white portions.

This late production $B-2-M-103 (White 2) was assigned to a VVS Bomber
Aviation Regiment in mid-1941. It is painted in the Medium Green over Light
Blue camoullage typical of many late SBs at the time. The dorsal 7.62m
ShKAS machine gun is mounted in a V-3 turret.




This light was located just to the lelt of the pitot tube used 10 collect airspeed data. Late pro-
duction aircraft had an additional circular window installed above the existing window on both
aflt fuselage sides.

Shortly before SB-2-M-103 (1939) production superceded that of the SB-2-M-100-A, 1wo
features typical of the former vanant were incorporated into the last SB-2-M-100-A produc-
tion batches. Two rectangular windows were fitted to the right nose, while two circular engine
eooling intakes wene placed on both wings™ outer leading edges:

An upgrade program for both the 5B-2-M-100-A and the later SB-2-M-103 bepan in early
1940. The MV-3 turret replaced the original TUR-9 gun mount and the moveable caropy on
the upper rear fusclage of some aircrafl. This was performed a< a lield modification kit on the
SB-2-M-100-A. A prototype MV-3 had been tested on an SB-2-M-100-A (Modilied) in early
1937, but this unit had a flat top, compared to the ball-shaped MV-3 installed on production
atreraft. It gave a full 360" field of fire, which was superior 1o the earlier TUR-9.

Retractable skis were installed on SB-2-M-100-As when snow depths exceeded 30 ¢m (1.8
inches). Main landing gear doors were removed when skis were installed to provide sufficient
clearance. The ski-equipped SB-2-M- 100-A gave the Vovenne-Vozdushnive Sily (VVS: Soviet
Air Force) the ability of operating from snow-covered airficlds, which inhibited the use of
wheel-equipped aircraft.

Crosudarsivennyi Aviatsionnyi Zavod (GAY; State Aircraft Factory) 22 at Fili and GAZ 125
at Irkutsk produced the SB-2-M-100-A with the three-bladed propeller between the Fall of
1937 and late 1939. These factories completed 926 SB< in 1937, with £53 built o Fili and 73
a Iekuisk. In 1938, Fili completed 1240 SB-2-M-100-A< and Irkutsk buile 177 fora total of
1417 atreraft, Fili assembled 1435 SB-2-M-100-As and SB-2-M-103z in 1939, while 343 air-
crafl were completed at Irkutsk that vear For a total of 1778 SBs.

SB-2-M-100-As were delivered to the VVS in overall natural metal finishes from January of
1937, Shortly before the Great Patriotic War began on 22 Junc 1941. Soviet
Bombardirovech’nyi Aviatsion’nyi Polki (BAPs: Bomber Aviation Regimenits) were ordered
0 paint green splotches over the natural metal upper surfaces. Most of these splotches were
cridely hand-painted. From 1939, SB-2-M-100-As received a fectory-applied camoullage
scheme of light green upper surfaces and light blue undersurfaces. Several remaining SBs
received green and dark gray upper surface finishes in 1943,

Prior to the Grear Parniotic War, Soviet national markings — a red star with a thin black oul-
line — were painted on the wing upper and lower surfaces and on the rear fuselage. Upper wing
stars were deleted when the conflict with Germany began. An additional small red star was
painted on the rudder in 1943,

The Soviet Union supplied over 100 SB-2-M-100-A (Three-Blade Propeller) aircraft to
China during their war with Japan. The flmaveimat (Finnish Air Force) captured one SB-2-M-
100-A in the 1939-40 Winter War. This bomber served as VP-8 (later SB-8) until it crashed
shortly after take off from Luonetjdrvi. Finland on 25 October 1944,

A temporary white winter camouflage was applied over the upper surfaces of this SB-2-
M-100-A (White 8) in early 1842. This whitewash obscured the tactical number painted on
the vertical stabilizer. Standard Soviel camouflage for this aircraft consisted of Dark
Green (approximately FS34092) upper surfaces and Light Blue (approx. F$35414) under-
surfaces. The canopy was removed from the radio operator/gunner’s compartment, which
exposed the TUR-9 ring mount. (RART)

Nose Development
SB-2-M-100-A (Early)

Two 7.62um ShKAS

\ : /lﬂlachinn Guns
i ‘ F

SB-2-M-100-A (Late)

Plexiglas

] j--"- Open Slots for
| B Machine Gun 1 Covers Over
\ A \! i f J'." G| Elevation §j oSt
. 'x\ ::\'\_. “\m L'PI‘ I
N | o spent
AN _ -'-../ Spent Cartridge ] Cartrid
1 : =« Ejection Tunnel - N et
-] T\ - . Ejection Tunnel
fo= ' Cover sl J Cover
/l’ '.: L._ : - _’__-.- F | n I", f = et 2 ..-:g HPK 2 ﬂ di
{ WA .e¥e | '_'_’_,_,-,.-f __ - adio
J.r’l 3;;.?""“' — Xaner Nose :,,..?":» " 777" Direction Finder
: T Compartment Access (RDF) Antenna
Venturi Tube Doors (Open) {imenediately Af of

Assesi Daord)

27



i e {
; _*_h_: -u-..q_,an. \"i-
A late production, ski-equipped SB-2-M-100-A warms up its engines prior to a night mis- A damaged late production SB-2-M-100-A sits on a German-occupied airfield in the Soviet
sion against German troops near Moscow in March of 1942. The two inlets on the wing  Union. This bomber is equipped with a RPK-2 DF antenna near the opened lower nose
leading edge were rare on this variant, but were common on later SB-2-M-103s. An anten-  door. Late production SB-2-M-100-As had Plexiglas sheets installed in the nose glazing

na mast was mounted atop the windshield and canted left. The SB-2-M-100-A is equipped  above and below the 7.62um ShKAS machine gun barrels. These sheets reduced the
with a lootbali-shaped RPK-2 Direction Finding (DF) antenna, a Soviet copy of an  amount of cold air entering the navigator/bombardier's compariment. (RART)

American Bendix device, on the lower nose. (Viklor Kulikov)
SB Ordnance

250 kG (551 Pound)
FAB-250 Bomb

100 kG (220 Pound) —— T
FAB-100 Bomb Pt L

A 100 k6 (220-pound) FAB-100 bomb is hoisted up to the left DER-19 wing pylon. This
pylon was mounted on the late production SB-2-M-100-A’s inboard wing undersuriace,
between the fusclage and the engine nacelle. A winch mechanism fitted to the left main
landing gear raised the bomb to the pylon. Each DER-19 carricd up to 500 ke (1102
pounds) of ordnance to complement the bomb bay's 600 xa (1323-pound) maximum
load. (Viktor Kulikev)




Two 100 ko FAB-100 bombs are vertically mounted in the rear section of the SB-2-M-100-
A’'s bomb bay. Vertically stowed bombs were less accurate than horizontally carried
weapons, Two DER-23 racks for horizontal carriage of 250 kG (551-pound) FAB-250 bombs
are installed immediately forward of these weapons. The DER-23s replaced six 100 ke
capable DER-34s.

T

o ——
A six-cell container for FAB-100 bombs is mounted in the forward portion of this SB-2-M-
100-A’s bomb bay. The weapons were loaded nose-up in each cell and secured to DER-34
bomb racks. No bomb racks are fitled to the rear of this bomb bay. The aft set of bomb
bay door acluators was located on the aft bay bulkhead and operated in conjunction with
actuaters mounted at the bay’s front. (lgor Mrkvanek)
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Soviot alrmen push a late production $B-2-M-100-A (Red 14) towards a forested dispersal
area early in the Great Patriotic War. Irregular green palches were hand-painted over the
upper surfaces of the overall natural metal aircraft. This type of scheme was painted
shortly before the German invasion of the Soviet Union on 22 Junc 1841, Twe circular win-
dows on the rear fuselage were typical of late production $B8-2-M-100-As. (Viktor Kulikev)

German Wroops examine a crash-landed SB-2-M-100-A in mid-1941. This bomber was
equipped with an MV-3 dorsal turret and a radic antenna mast atop the fuselage. Few
Tupolev SBs employed this type of antenna mast. Red stars were painted on the spinners
fitted over the VISh-2 propellers’ hubs. (Weltgang Tamme)

Finnish troops captured this late production SB-2-M-100-A during the 1939-40 Winter War
with the Soviets, It was the sole M-100-A powered SB in the imaveimat (Finnish Air Force)
inventory. This bomber was assigned the Finnish serial number SB-8 and painted with full
camouflage and markings, including yellow lower wing tips and aft fuselage band. It
crashed socon after take off from Luonetjarvi on 25 Oclober 1944, (Klaus Niska)
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Polish-Soviet War

German and Slovak troops attacked Poland on 1 September 1939 At 0600 hours on 17
Scptember, approximately 310,000 Red Army soldicrs invaded Poland rom the East.! The
SB-2-M-100-A was the backbone of the VVS bomber {lest duning the Polish Campaign.

The Belorussian and Ukrainian Fronts® had 637 SB-2-M-100-As available when the Polish-
Soviet War began. They were assigned (o the 10th, 16ih, 18th, and 70th BAPs. Most SB-2-M
100-A missions on the campaign's first day were atlucks on strategic railroad stations, includ-
ing the Stanislawow and the Buczacz marshalling yards, and Polish airfields a1 Kowel, Dubno,
and Luzk. Polish Air Force PZL P-11 fighters shot down two SB-2-M-100-As that day.

On 19 Seplember, some of the few remaining P-11s unsoccessfully attacked two SB forma
(ions. ‘The 5B-2-M-100-As mided one of the last Polish Army strong points near Kamien
Koszyrski three days later. The Polish Air Force collapsed at that time and the VVS then flew

only sporadic missions over Poland. A formation of SBE-2-M-100-As bombed the wown of

Nujno on 29 Seplember.

3B8-2-M-100-A operations were limited until the Polish campaign ended on 6 October 1939,
This was primarily due o the lack of suitable 1argets. Only a handiul of SB bombers were lost
during the 20-day long war over Poland

Finnish-Soviet Winter War

From October of 1939, Soviel Forcign Aflairs Commissar Vyacheslay Molotov pressed the
Finns to cede a sinp ol southem Finland to the Soviet Uinion, The Sovict government felt that
possessing thus termitory better protected the approaches to Leningrad (now St Petesburg).
Negotiations reached an impasse and Soviet troops invaded Finland on 30 November 1939,
The Soviet Union deployed 3000 aircrafl to subduc the Finns, who had 145 aircrall of various
types in s inventory.

The 5B-2-M-100-A remained the VVS's primary bomber in the Winter War against Finland

SBs flew the first Soviet air attack of the war, which was a raid on the Finnish capital of

Helsinki. Many SB-2-M-100-As employed ski-equipped landing gear. Severul SB-2-M-100-
As fitted with MV-3 rear turrets were deploved to the Finnish Front, The VVS cquipped six
5B-2-M-100-As with wing-mounted rails for launching RS-132 unguided rockets. These rock-
ets were primarnly lired against ground targets.

The Finns captured eight salvageable SBs during the Winter War. These were repaired and
placed in fmaveimat (Finnish Air Force) service.

Overwbelming Soviet pressure caused the Finns to yield on 13 March 1940, Finland ceded
the desired buffer zone to the Soviels; however, VVS losses were enormous — between 700 and
900 aircraft, half of which were hombers. Soviel forces sustained 200,000 casuallics. VVS
commander Yakob Shmushkievich was removed from his post after the Winter War ended and
wis finally executed in October of 1941,

I”lll- altnck allvaed the Sowviety 30 ooy portsont of otk femboey \.'.,n,:l_., allocsted uader the MNer-Soviet Pact
Crermian Forergn Misister Joachim von Ribbentrop and Soviet Foreign Affan Commessar Vyacheslav Molotov conclud
¢d Sas dgrocment oa 23 Augpost 1959

2A front da Sovict mililary wape is equivalent 1o an s Y group i o Westorn anmy

&F
Soviet airmen gather beside a late production SB-2-M-100-A prior to a mission during the
1939-40 Winter War with Finland. The upper venturi tube was deleted from the right nose
on this variant. Green paint was hand-applied in irregular streaks over the natural metal
finish. (RART)

A ski-equipped SB-2-M-100-A (Blue B) takes off during the Winter War. The opened rear
canopy allowed the radio-operator/gunner to quickly escape in the event of an accident.
This late production SB-2-M-100-A had the twe circular rear fuselage windows. The nat-
ural metal aircraft has red vertical stabilizer trim and a yellow aft fuselage flash. (RART)




This carly production SB-2-M-100-A (Red 4) made a 'wheels-up' landing after German
fighters engaged this bomber. The aitack occurred soon alter Operation BARBAROSSA -
Germany's invasion of the Soviet Union - began on 22 June 1941. Crudely painted green
streaks were applied over the natural metal upper surfaces in the field. (ECPA)

VVS aircraft rarely used the tactical number 0 (Zero); however, this abandoned late pro-
duction SB-2-M-100-A (Red 0) was an example. The number is painted on the rudder.
German troops inspect the alreraft after the Wehrmacht captured this Soviet airfield in
1941. This 5B has the lower nose mount for the RPK-2 DF antenna, but this device was
nol installed on the bomber. (Waollgang Tamme)
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German troops captured this damaged late production SB-2-M-100-A in the Summer of
1941. An MV-3 dorsal turret was retrofitted te this aircraft in the field. This SB's camou-
flage consisted of Medium Green (approx. FS34151) upper surfaces and Light Blue under-
surfaces. (Harold Thiele)

The Great Patriotic War

The Webrmachs (German Armed Forces) launched Operation BARBAROSSA — the inva-
sion of the Soviet Union = on 22 June 1941, The Tupolev 5B was the most numerous bomber
in the VVS inventory at the fime of the German attack. German aircraft destroyed 1811 Soviet
airerall = many of them SBs — on the first day of the campaign. Five vears aller its operational
debut over the skies of Spain, the 5B was totally absolete and an easy prey for the Lufrwafte.
On 22 Jl:ut.', 3 F{;~;-L|m;ru of SBs took off 1o bomb i'{ul::].'_d!'-;r:_', Fast Prossis {now K'.L]l.'rtll':."tul].

Russia), bot nonc of these bombers retumed (o thewr home base

to Lufiwaife filgt]h.‘l:&. :'Ll'u.u:.; SB-2-M-100-Ax tflew at l'.:i}:h: when the Luftwalfe coul] ]I..t'!l"!n
intereept the Sovict bomber, The SB camicd 600 kG (1323 pounds) more bomb load than its
successor, the Pe-2. Additionally, Soviet bomber pilots considered the SB's flying character-
istics far superior to those of the Pe-2. The VVS had 28 SBs and only Nive Pe-2s avaalable dur-
ing the Baule of Moscow in late 1941

SB-2-M-100Az enjoved one advantage over the Lultwalle with winter's amval in late 19491
A ski undercarriage allowed the Sovict bomber to operate from snow-covered airfickls when
wheel-equipped German fighters were grounded due (o snowlall. The 5B was numencally the
ksl it Soviel bomber in the Stalingrad (now 1\"1‘!3‘:1‘-;:’.1l.'-l sector when the battle lor
that ¢ity began in mid- 1942

The SB-2-M-100-A and SB-2-M- 103 served on the Eastern Front well into 1943, They were
then withdrawn when sulficient numbers of Pe-2 and Tupelev Tu-2 bombers became available
to the Soviet BAPs (Bomber Aviation Regiments). SBs remained in use for transport, haison,
and special duties until World War Two ended in Europe on 9 May 1943,



The first SB-2-M-103 (1/33) had the 960 wr M-103 engines inslalled in the same cowlings
as the carlier SB-2-M-100-As. Two DER-19 bomb racks under the wings each carry one 500
kG (1102-pound) FAB-500 bomb. This conliguration was only used on overioad tests.
(Viktor Kulikov)

Tupolev SB-2-M-103

The 960 ve Klimov M- 103 engine was tested for the first time in an SB in September of 1937.
Introduction of this new engine changed the aircraft’s designation 1o SB-2-M-103. This pow-
erplant was the sole extemal difference between this new variant and the SB-2-M-100-A,

The M-103"s 260 17 take off rating was 100 17 more than the M-100-A powerplant. This
additional power was gained through a higher condensation (tuming liquid 1o gas) ratio of
1:6.6 compared with the 1:5.8 on the M-100-A. Both the M-102 and the M-100-A had the same
physical dimensions, which resulted in few modifications for installation of the new engine,
The M-103"5 500 &6 (1102-pound) weight was 20 KG (33 pounds) heavier than the M-100-A
The mew engine bumed 92-o¢tane avigtion gasoline, compared to the M-100-A's 85-octanc
fucl, which helped incrensc engine horsepower,

Only a few SB-2-M- 1032 were built with the nacelle-mounted il conler configuration adopt-
ed from the earlier SB-2-M-100. These included two machines (1783 and 2/83) produced m
GAL 22 at Fil that were the first and second aireralt of production batch number 83,

Two DEE-19 pylons were mounted on the wing undersurfuces of both 5B-2-M- 1035, which
were used for various tests, Each pylon held up 10 500 kG (1102 pounds) of osdnance. The two
pyvlons combined with the 600 K6 (1323 pound) bomb bay capacily 1o increase the 5B-2-M-
103°s total bomb load to 1600 kG (3527 pounds). The first SB-2-M-103 (1/83) conducted an
overload program between 27 July and 19 September 1938, This tested the flight characteris-
tics of an aircraft carrying a greater than specilied fuel and bomb load. The second SB-2-M-
103 (2/83) was fitted with two 368 1, (97 gallons) fuel wanks that were mounted on the DER-
19 wing pvlons, Flight tests conducted between 20 September and 8 October 1938 proved that
the additional 736 L (194 gallons) of fuel mereased the arcraft’s range by M0 £y (186 males).

Two 368 L (97-gallon) fuel tanks are fitted to the DER-19 wing pylons of the second SB-2-
M-103 (2/83). These tanks extended the aircraft's range by approximately 300 xum (186
miles) to approximately 1900 xm (1181 miles). The first two SB-2-M-103s were tested at
Kratove between 20 September and 8 October 1938, These aircraft shared the same
nacelle-mounted oll cooler configuration as the earlier SB-2-M-100-A. (Viktor Kulikov)

The 368 L external fuel tanks complemented the 1670 L (441 gallon) maximum internal fuel
capacity. Internal fuel was carried in four tanks mounted within the wings. No national
markings were painted on the second 5B-2-M-103. Two wrecked Polikarpov U-2 utility air-
craft are located off the bomber's right wing. Aircrall wreckage commeonly littered Kratovo
airfield during the pre-World War Two period. (Viktor Kulikov)




Two VAP-500 chemical weapons dispensers are mounted under the first SB-2-M-103
(1/83). Each dispenser contained up to 315 L (83 gallons) of mustard gas. This aircrafl was
employed on aerial spraying trials from July threugh Seplember of 1938. The Soviet Union
stored large amounts of mustard gas and VAP-5005 when the Germans invaded in 1941;
however, the Red Army never employed chemical weapons against the Wehrmacht,

VAP-500
Chemical Tank

.~ Stabilization Fin
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SB-2-M-103 with VAP-500 Chemical Tank

Teanst Russia’s troops sultered the heaviest casvalties from German chlonine gas and phos-
gene attacks of any nation involved i World War One. German gas attacks on the Eastemn
Fromi were estimated to have killed or wounded 500000 Russians. Countersevolutionary
{White) forces used Brtish-supplicd chlorine ind phosgene against the Communists (Reds)
during the Russian Civil War (191%-1920)

In 1924, the RKKA established the Military Chemical Agency to develop and produce chem
cul weapons. Four years luter, a group of wpproximutely 30 German scientists were sent to a
factory near Volsk, where they assisted Sovier chemists in the “Tomka-Project” 1o develop and
produce mustand gas. Soviet Vozhad (Leader) Tosil Stalin ordered lirpe-scale production of
mustard gas in the mid-1930s, Lirge factonies for this effort were built at Branvushky,
Kuibyshey (now Samara), and Karaganda, Simultancously, the VVS (Air Force) developed
several containers for dispensing the mustard gas from vanous fighter and homber airerafr,

The tirst SB-2-M- 103 (serial number 1783) was emploved on weapons triuls between 27 July
amed 19 September 1938, One of these tects investigated the SHs suitability for carrying chem:
kal agents, which would be sprayed over enemy troop concentrations. Two prototyvpe VA
500 spray containers were mounted on the DER-19 wing pylons. The Ruboche-Krestvanskin
Kravyvi Ay iIRKKAZ Workers® and Peasants” Red Army) reganded mustard gas and ather
chemical agents ax highly elficient weapons, While initiad tests using VAP-500 containers
were underway in the Soviel Union, Japanese forces emploved chemical and biological
weapons during its invasion of China

The VAP-200 had a capacity of 313 1 (83 zallons) of mustard gas. It was 2650w (1043
inches) long and had a gross weight of 495 kG (1091 pourds), The mustand gas was dispersed
over the rrget area in three 0 ning seconds. The VAP-5K was opened cither mechamically or
pvrotechmically using the SB's ESBR-2 bomb release system. The timk could be jetnisoned
from the airceall in an emergency

Initial trials with the SB-2-M-103 at Krtovo (now Zhukovshy) showed that the aircraft had
no techmical probicms with curying two VAP-500s. Subsequent ficld evaluation of the VAP
SO0 proved the SB's suntabality a5 & chemical weapons camier. The VAP-500 entered large-
scake production shortdy after the wials ended. This device was delivered in an overall alu
minum finish,

Quantities of VAP-500s and mustard gas were stored on various Soviet airfields neas the
Ciermuin fronticr when the Wehmacht attacked the Soviet Union on 22 June 1941, The
Ciermanes caplured several contaners and stocks of the pes during therr rapid advance into
enemy errtony, The Soviel Union aever emploved chemical weapons agains? Asis forces dur-
g the entire Great Patnotic War. This wos doe to the Kremlin's fear that Gernmy woukd
reply by using more deadly pases, a fear that was preatly justified. In lake 1936, Dr. Gerhasd
Schrader created Tabun — the Girst perve gas, which win comklered extremely Jethul, The
German chemical firm 16 Farben produced mare than 1 2,000 s (13,225 1ans) of Tabun a1 its
top secrel Hochwerk plant it Dybembunly, near Brexlin (now Wiocluw in Poland), The Red
Army seized this facility nearly intact in January of 1945, Soviet forces subsequently capiursd
wo smaller plants producing the even demldlier nerve gases Sann and Soman, Matenial and
mformation found a these facilities greatly aided Sovier nerve gas production effons after
Waorld War Two



The first SB-bis-3 prototype lacked both the wing-mounted landing light and the upper
fuselage antanna mast. Two oil cooler inlets were added to the wing leading edge oul-
board of ithe nacelles, while the enlarged spinner faired with the revised cowling. The
small horizontally mounted inlet on the upper cowling was mounted vertically on subse-
quent aircraft. No national markings appeared on the SB-bis-3. (Viktor Kulikov)

Tupolev SB-bis-3

TsAGI (Central Acro and Hydrodynamics Institute) presented wind wnnel research results
in late 1937, This rescarch showed that a major redesign of the oil and warter radiators for the
Klimov M-103 engine would result in a considerable speed increase. TSAGI passed this infor-
mation to the Tupolev Design Brigade, where the basic data led 10 & new engine cowling
design for the SB, The prototype was designated SH-bis-3.

This prototype used an carly SB-2-M-100-A airframe that lacked radio equipment and the
wing leading edge landing light. Tupolev later built a second SB-bis-3 from a standard pro-
duction SB-2-M-100-A equipped with three-bladed propeliers.

The SB-2-M-100-A featured a single large oil and water radiator with radiator shutters.
which had been placed in front of the engine. The SB-bis-3 had a larger propeller spinner and
an scrodynamically cleaner engine cowling. The radiator was mounted below the engine and
was cooled through a variable air intake mounted immediately in front of the radiator. A large
carburetor intake was mounted on both the left and night cowlhing sides. The SB-2-M-100-A"s
lower cowling air flap was greatly reduced in size on the SB-bix-3. Two air inlets for the wing-
mounted odl coolers were fitted to the outer leading edges of both wings.

The SB-bis-3 underwent factory tests from 1 November 1937 1o 17 Japuary 1938, Evaluation
of the test results indicated several shortcomings in the new cooler configuration. It took near-
ly one vear to solve all these problems and to clear the S5B-5is-3 for mass production.

Radio equipment missing from the first prototype was installed on the second SB-bis-3
prototype. This alrcraft also had two circular windows located on the rear fuselage.
National markings are painted on the wings and aft fuselage ol the second SB-bis-3.
{Viktor Kulikov)

The SB-bis-3 nacelles had small water coclers and Wwnnel-shaped intakes. These coolers
wore enlarged on production SB-2-M-103s. Prototypes had variable position air intakes
and radiator exhaust ducts. The small intake scoop above the tunnel was mounted slight-
ly upward on the SB-bis-3, while SB-2-M-103s had this scoop mounted verlical to the
panel line. (Viktor Kulikov)
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The air intake tunnel is fully closed on this early SB-2-M-103 (White 21). This was a com-
men configuration when warming up the engines in the winter, The radio antenna mast is
mounted in a non-standard position in front of the windshield. A temporary white winter
camoutlage was applied over the upper surfaces. (Robert Bock)

Avialslya Voenno-Morskovo Flota (AVMF; Red Navy Aviation) crewmen bring a liquid
phosphorous container to an early 58-2-M-103 in 1943, It was assigned to the 1st
Gvardiya Mino-Torpednaya Avistsiya Polk (GvMTAP; Guards Mine Torpedo Aviation
Regiment), Red Banner Baltic Flee!. Soviet flyers dropped this incendiary weapon over
German troop concentrations throughout the Great Patriotic War. This SB-2-M-103's
upper surfaces are camouflaged in Black (FS37038) and Medium Green {approximately
FS$34151). (RART)

Tupolev SB-2-M-103 (1939)

Early production SB-2-M-103 (1939) lcft the assembly lines at GAZ 22 at Fili and GAZ 125
al Irkutsk in late 1939, This was the standard production version hased on the SB-bis-3 proto-
types that were butlt in small numbers in late 1937 and carly 1938, Several time consuming
modifications were required before the SB-2-M-103 (1939) entered mass production in late
1939. One such modification was a structural strengthening of the fuselage and the wing sece
tions to accommodate the increased 1600 kG (3527 pound) maximum bomb lead. The first
SB-fs-3 had 2 small horizontal carburctor inlet on the engine nacelle; however, this inlet was
repositioned to a slight vertical angle on the SB-2-M-103 (1939).

The SB-2-M-103 (1939) had a wingspan of 20,3 M (66 feer 7.2 inches), a kength of 12.3 M
(<40} feet 4.3 inches), and a height of 3.6 8 (11 feet 9.7 inches). These arc ::Q:.:i‘-.- identical 1o the
earhier SB-2-M-[00-A, The newer SB-2-M-103 (1939) had an empty weight of 4768 ko
(10511 pounds) and a maximum weight of 7830 kG (17,372 pounds). Equivalent figures for
the SB=2-M-100A were 4138 G (9123 pounds) and 5732 ka (12,617 pounds}, respectively,

Defensive wrnmament for the SB-2-M- 103 consisted of four 7,623 ShKAS machine gns
Two of thess weapons were installed in the nose and each weapon was supplicd with 860
rounds of ammunition. The dorsal ShKAS had 1000 roundds, while the gun Nted i the venreal
position had 300 rounds. The 1600 ko maximum bomb load included 600 KG (1323 pounds)
in the bomb Doy ard TODD &G (2208 pounds) on two external bomb racks. '

Two 9640 sip Klimov M-103 12-cylinder, fiquid-cooled. inline engines powered the SH-2-M.
103, These gave the bomber a maximum speed of 4350 kam (280 seps) ar 2100 s (13451 feet).
The carlicr 3B-2-M- 100-A had & maximuom speed of 4223 1001 (263 se1) 2t 4000 31 (13,123
feet). The newer vasiant's service ceiling was 9300 M (30,51 2 feet) and its maximum fange was
1600 51 (994 miles), although this was reduced to 600 B (373 miles) with a full bomb bl
By contrast, the SR-2-M-100-A had o higher ~ervace ceiling of 9360 a1 (31,365 fect), but
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reduced maximum range of 1450 KM (901 miles). The SB-2-M-103 had a crew of three: pilot,
navigatos/bombardier, and radio operitorfrear gunner.

A 66 thick armor plate was mounted immediately aft of the SB-2-M-103 {1939) pilot’s
seal. Thas vanant also had an ASBR-3 mechanical emergency bomb release mechanism
installed in the cockpit, This device was located in the navigatonbombardier's station on pre-
vious SBs,

The suffix (1939) was added to the SB-2-M-103 designation to distinguish this from carlicr
SB-2-M-1035, The latter vanani had the large radiators which were standand on the SE-2-M-
100-A, Large scale SB-2-M-103 (1939) production: began after completion of the State
Acceplance Trials s Kratovo in October of 1939,

There were several differences in details between the SB-2-M-100-A and the SB-2-M-103.
The two balance weights on the nght wing undersurfaces were deleted on the SB-2-M-103
This new vanant had the two rectangular windows on the right nose that were added on late
production SB-2-M-100-As, Several carly SB-2-M-103s had a covenng fitted 1o the cartridge
case ejection tunnel in the nose and lacked the clear Plexiglas sheets in the nose machine gun
slots. Most subsequent aircraft lacked the cjection tunnel and added the Plexiglas sheets.

Early SB-2-M-103s had a rear view mirror mounted atop the pilot's canopy frame. They also
had a vanable radiator air intake cover, Standand production aircralt deleted this mimor in favor
of a radio antenna mast on standard production aircralt. They alvo substituted an acrodynami-
cally refined radiator tunnel for the earlier variable covering.

Late production SB-2-M- 1033 replaced the oval window on the mid-fuselage under the wing
trailing edge with a circular window. Most SB-2-M-103% were delivered with the TUR-9 dor
sal g moumt; however, some aircraft were fitted with the MV-3 turret that allowed a 360°
field of fire. The MV-3 twrret was retrofiticd to several SB-2-M-103 at field repair depots. A
handful of SB-2-M- 103s were equipped with the MV-2 ventral turrel.

Most 5B-2-M-103s were equipped with VISh-2 three-bladed variable pitch propellers, which
had a diameter of 3.3 M (10 feet 10 inches). Late production aircralt were hitted with VISh-22
three-bladed variable pilch propellers, which measured 3 M (9 feet 10.1 inches) in diameter,
Pitch adjust ranpe incressed from 107 on the VISh-2 10 20° on the VISh-22.

Sovict State Aircraft Factorics produced 2195 $B-2-M-103 (1939) aircraflt in 1940, includ-
ing 1820 at GAZ 22 in Fili and 375 at GAZ 125 an Irkurzk. The Soviers built 237 SB-2-M-1055
during the first half of 1941, before production switched 1o the Petlyakov Pe-2. This brought
total SB production to 6331 aircraft completed between 1936 and early 1941, GAZ 22 built
5693 wdal 5Bs, while GAZ 125 completed 1136 aircraf.

SB-2-M-103 (Late)
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This early SB-2-M-103 (Red 3) begins its final approach to a Soviet airlield in the Summer
of 1941, just days before the German invasion. The aircralt was finished in a newly applied
camoutlage of Medium Green upper and Light Blue lower surfaces. National markings —
red stars with black trim — were painted on the wing upper surfaces and aft fuselage sides.
The barely seen tactical number (3) was painted on the rudder. (Viktor Kulikev)

The German Wehrmacht captured this overall natural metal SB-2-M-103 at Riga, Latvia in
1941. This bomber is equipped with an MV-2 dorsal turret, which offered a greater field of
fire than the earlier TUR-9 ring mount. No tactical number was painted on this SB-2-M-103.
Abandonod aircraft in the background included two former Latvian Air Force Gloster
Gladiator fighters. (RART)




Tupolev SB-2-M-103 Specifications

Wingspan: .......c.....
BT T R
Mgt
Empty Weight:..........
Maximum Weight:....
Powerplant: ............

Armament:................

Performance:

Ran

Crew:

Maximum Speed: ..
Service Ceiling:......
[
- «..Three

....................

..20.3 m (66 feet 7.2 inches)

12.3 m (40 feet 4.2 inches)
3.6 M (11 feet 9.7 inches)
4768 xac (10,511 pounds)
7880 k6 (17,372 pounds)

..Two 960 Hp Klimov M-103 12-cylinder, liquid-cooled,

inline engines

Two 7.62mm ShKAS machine guns with 860 rounds per
gun in nose, one ShKAS with 1000 rounds in dorsal
position, and one ShKAS with 500 rounds in ventral
position. Maximum bomb load of 1600 kG (3527 pounds).

450 kmH (280 mpH) at 4100 m (13,451 feet)
9300 m (30,512 feet)
1600 km (994 miles)
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Tunnel radiators for the M-103 engines were mounted on the lower nacelles of both
$B-bis-3s (Above) and subsequent production SB-2-M-103s. The fully opened upper
mounted tunnel cover allowed the maximum amount of cooling air into the radiator. The
M-103 turned a three-bladed VISh-2 variable pitch propeller.

VVS (Soviet Air Force) personnel move an
S$B-2-M-103 towards its dispersal point at a
frontline Soviet airfield. Both lower nose
access hatches are opened. A rearview mir-
ror is mounted atop the windshield for the
pilot’s use. Two manifolds located on the
left and right sides carried exhaust from the
12-cylinder M-103 engines away from the
aircraft. (Andrej Statsenko)

Armorers prepare 1o load a 100 k6 (220-pound) FAB-100 bomb onto an SB-2-M-103 prior
to a night bombing mission. This bomber carried up to six FAB-100s stowed vertically in
its bomb bay. Two oll coolant intakes are fitted flush with the wing leading edge outboard
of the nacelle. (RART)




An early production SB-2-M-103 flies over the front early in the Great Patriotic War. The
radio operator/gunner has opened his canopy and pointed his 7.62um ShKAS towards the
left. Upper surfaces are camouflaged in Black and Medium Green. A small red star is
painted on the upper rudder, but no national markings are located on the rear fuselage
and wing upper surfaces. (Viktor Kulikov)

The SB-2-M-103 instrument panel differed in few details from earlier variants. A canopy
crank is located on the cockpit wall directly above the propeller pitch controls, while the
throttles are immediately aft of those levers. The compass is mounted immediately below
the instrument panel’'s center section. This panel was flat Black, while the cockplt was pri-
marily Interior Gray (F$24226).
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Wehrmacht troops captured this intact natural metal $B-2-M-103 (Red 8) carly in
Operation BARBAROSSA in the Summer of 1941. This aircraft has a radio antenna mast
mounted atop the windshield frame. The Germans sold 16 fiyable SB-2-M-103s to Finland,
which received them between November of 1941 and August of 1942, (Wolfgang Tamme)

Several SB-2-M-103s are lined up at a Soviet airfield in the Summer of 1944. SBs were
removed from front line service during 1943, but remained in second line duties until the
war's end in 1945. Removal of the propeller spinners revealed the hubs of the VISh-2 pro-
pellers. The second aircraft has the later Red Star national marking on the vertical tail,
which had a wide white outline with a thin red edge. (Viktor Kulikov)




This late production SB-2-M-103 (White 2) is fitted with the MV-3 dorsal turrel. A rectan-
gular window replaced the original oval window under the rear wing trailing edge exten-
sion. Weoden bomb containers and pressurized air bottles littered the alrfield near the air-
craft. (Manfred Griehl)

The MV-3 dorsal turret was retrofitted to many SB-2-M-103s and was a standard item on
other aircraft. This was the same turret installed on llyushin DB-3/11-4 heavy bombers. The
7.62uu ShKAS machine gun olovated through the slot provided in the turrel’s front sec-

tion.

.

The Soviets abandoned this intact SB-2-M-103 to advancing German forces in the
Summer of 1941. A crew boarding ladder rests against the left wing leading edge near the
fusclage. Sharp demarcation lines separate the medium green upper surfaces and the
light blue undersurfaces. (Manfred Griehl)

The MV-3's aft section was hinged at the front and opened up for access. This turret
offered a 350" field of fire, which was a considerable improvement over the open-air TUR-
9 ring mount fitted 1o earlier SBs. A simple ring and post sight is mounted atop the
ShKAS's barrel. (Viktor Kulikov)
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Finland's initial 5B-2-M-103 was first registered VP-10. The early production aircralt had a
cartridge case ejection covering on the lower nose. Finnish forces captured the alrcraft
during the Winter War, It was refurbished and delivered in a Light Gray (approximately
F536559) finish 10 LeLv (Flying Squadron) 6 at Nummela on 15 October 1940. No protec-
tive cover plates were fitted in the nose glazing slots. The nacelle air intake tunnel doors
are opened. (Klaus Niska)

In September of 1941, the imaveimat (Finnish Air Force) ehanged their first SB-2-M-103's
registration from VP-10 1o SB-1. Simultaneously, it was camoullaged with Black and
Medium Green upper surfaces and Light Blue Gray undersurfaces. This SB destroyed two
Soviel submarines in 1942: M-95 on 28 May and SHCH-302 on 14 October. The movable
air intake tunnel doors are closed. SB-1 survived the war and was placed in storage on 2
February 1945, Its later status is unknown. (Klaus Niska)

SB-2-M-103 in Finnish Service

The Hmavoimat (Finnish Air Force) operated 23 SB-2-M-103s from 1940 until 1948, The
FFinns captured seven SB-2-M-103s during the 1939-90 Winter War with the Soviet Union. All
ol these bemnbers had made forced landings oa Finnish termitory

The first SB-2-M-103 (VP-10) was overbauled at the Valorion Lentakoneseddes (VL: State
Aireraft Factory) at Tampere, Finland before it was delivered to the Hmavadmar on 13 August
1940. On 15 October 1940, this bomber was assipned o Lentolaiviee (LeLv; Flying Squadron)
6 at Nummela. The Squadron was direatly subordinated o Finnish Navy Headquarters, The
limavoimat registered the remaining SBs - including the sole SB-2-M-100-A - from V-2 10
VP-3. VP-10 was re-registered VIP-1 in June of 1941, Lel.v 6 suffered its first loss on 2 August
1941, when VP-3 crash-landed at Nummela, The Finns changed the code for the remaining
$Bs from VI w0 5B in September of that year, but did not change the numerical sullix of cach
aircrailt

Finland's SB-2-M-103x were camouflaged with Black Green (FS34050) and Olive Green

painted on the undersurface wing tips and the aft fuselage band. This idemtified Axis arcraft
operaling on the Eastemn (or Russian) Front from mid. 1941.

The Luftwatfe captured several $Bs during the German invasion of the Soviet Union in the
Summer of 1941, Finland purchased 16 SB-2-M-103s from German war booty depots, The
first six aarcraft (SB-9 to SB-14) amived in Finland om § November 1941, The second five
SB-2-M-103s (SB-15 1o SB-19) were delivered in April of 1922, while the last five aircrafi
reached Finland the following August. All these SB-2-M-103¢ were refurbished at the VL,
where some aircrall were exquipped with additional carburetor air intakes on the engine cowl-
ing xides. ;

The Hmaveinu sssigned all 16 SB-2-M-103s w three Mlights of Lelv 6 ar Nummela, These
amrerall were deployed for bombing, reconnaissance, and anti-submarine missions over the
Gulf of Finland. Lt. Viranen flving an SB (SB-1) sunk the Soviet coastal submarine
M-95 east of Surrsaan, Finland on 28 May 1942, The following 14 July, several SBs dropped
depth charges on a surfaved submarine off Pellinki, Lebly 6 claimed these artacks sank the
SHCHUKA Class submarine SHCH-317, SB-1 attacked and destroved the submarine SHCH-
302 on 14 October 1942,

The Finns did not lose any SEs 1o enemy action during the 194143 Continuation War ngainst
the Soviets; however, six SB+2:M-103s were destroyed by accidentis or technical failures.
lImavoimat SB crews sank three Sovict submarines and damaged several other submarnines.
Additionally. these airecafl destroved one merchant hips and four small vessels

A Sovier advance through the Karclian Isthmus prompted Finland w sue for peace and an
armustice was signed on 4 September 1943, Mnaveimat SBs flew in the subsequent Lapland
War that drove German (orees out of Finland. The Finns over painted the Yellow lower wing
and aft fuselage markings duning this period. LeLy 6 S flew 34 anti-submanine patrol flights,
but did not sink any German U-Boats (Untersecboote; Subvmarines), No SB-2-M-103s were
lost while Finlamd fought alongside the RKKA (Red Army). Hmavoimar national markings
were changed from the light blue swastika on a white disce o a white, light blue, and while
roundel on | April 1945, These markings were painted on the surviving SB-2-M-103s thas
were either operational or in storige depots,



This late production SB-2-M-103 (SB-2) has the fixed radiator cooling tunnels that were
standard on these aircraft. The Finns replaced the undercarriage wheels with skis for fly-
ing off snow-covered airfields. This aircratt was destroyed during a crash landing near
Malmi on & April 1942, (Keski-Suomen mailumuseo via Hannu Valtonen)

Rectangular filters were installed on the engine cowling carburetor air intakes of this
limavoimat SB-2-M-103 (SB-7). These filters kept dust from fouling the engine. Finnish
troops captured this SB during the Winter War and it remained in service until the end of
World War Two in Europe. (Klaus Niska)
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The MV-2 ventral turret on this Finnish SB-2-M-103 (SB-11) was scldom installed on this
variant. This turret offered improved field of fire over the simple ventral gun opening.
Spinners were removed from the VISh-2 propellers for maintenance. SB-11 was carrying
depth charges when it crash-landed at Malmi, Finland on 24 Seplember 1942. The charges
exploded upon landing and completely destroyed the aireraft. The crew’s fate is unknown.
(Klaus Niska)

LeLv 6§'s SB-2-M-103s were redeployed against German submarines after the Finnish-
Soviel armistice was signed on 4 September 1944. Yellow aft fuselage bands and wing
undersurface tips were overpainted for the subsequent Lapland War against Germany.
Aircraft SB-20 is the nearest of two $B-2-M-103 flying over the Finnish countryside on 21
October 1944, (Klaus Niska)
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No national insignia are painted on this newly-delivered Chinese Air Force SB-2-M-103. It
has the large white serial number 0109 painted across the vertical tall. while the smaller
white code B-1727 is located on the tailfin. This production SB-2-M-103 has the ractangu-
lar fusclage window under the rear wing trailing edge extension. The bomber iz camou-
flaged in Dark Green over Light Blue. (San Diego Aerospace Museum via Ray Wagner)
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SB-2-M-103 in Chinese Service

SB-2-M-103s saw wide use by Chinese forces during the Sino-lapancse War Shortly after
the first S1-2-M-103 left the GAZ 125 swssembly line in late 1939, several aircrafl were
deploved to the Sovier volunteer squadrons in China. The first Soviet volunieer aimien began
leaving China during this time, Although Soviet aid had stiffened Chinese resistance against
Japan, the Soviels themselves had become disillusioned and Frustrated. Their sireralt were mis-
used and crashed by inexperienced pilots that would not follow or had not understood Soviet
instructions, The Chinese hoarded the SBs instead of flying them in combat,

On 27 December 1939, three SB bombers of the last Sovier volunteor unit at Hengyang New
southwest o support the fighting a1 Kunlun Pass. The Lisst three Gloster Gladiator fighters lefl
with the 28th Squadron escorting them, The remaining SB-2-M- 1035 were assigned to the 151
and 2nd Groups of the Chinese Air Force after the Soviet withdrawal

Chincse. flown SBs suflered heavy losses against the well-tmined Japanese pilats. The Sovier
Union supplied 100 new SB-2-M-103s - including some of the Tasi production aircraft - in
carly 1921, These replaced aircrafl lost the previous vear 1o combart and accidents. China was
the largest foreign operator of the SB, with 392 aircraft delivered from Sovict production lines,
Stalin and Japancse Forcign Minister Yosuke Matsuoka signed a neurality pact in Moscow on
13 Apnil 1941 Thus resulted in @ swift halt in the delivery of Soviet war material to China, but
the SBs remained in Chinese service. A formation of SB-2-M.103s made three attscks on
Japancye roops crossing Tung Ting Lake and raided Iechang in September of 1941,

China’s 3B-2-M-103s served well into 1943, Curtiss P40 fighters Hown by pilots of the leg-
cndary American Volunteer Group (AVG) - the “Flying Tigers” - escorted some of the SB
missions.

An early SB-2-M-103 (Black 36) assigned to the Chinese Air
Force Is parked on a snow covered airstrip in China. Two US
Army Air Forces (USAAF) Douglas C-47 Skytrain transports
1 sit to the bomber’s left. The SB's movable air intake lunnel
- doors were closed. The upper circular rear fuselage window
' was faired over. Blue rudder stripes and national insignia are
painted on the natural metal SB-2:11-103. Both the stripes and
the insignia lack the normal white sections. (San Diego
Aerospace Museum via Ray Wagner)



Tupolev PS-40

lupolev developed & civil version of the SB-2-M-100-A (Three-Blade Propeller) for the
Soviet state airline Acroflot in 1937, The PS40 (Passazhirskii Samoler: Passenger Aircrall)
was the fastest aircraft in Acroflots invemtory when the first batch was delivered to the airline
in August of 1938, PS-40s were operated on the Moscow-Vlisdivostok and the Moscow-Tiflis
{now Thlisi, Georgia)-Buku (Azerbaijan) routes before the Great Patriotic War. They flew high
priogity freight, including mail and newspapers. Each aircraft also had provision for six pas
senger seats. The PS-40 had 2 maximum take off weight of 6400 kG (14,109 pounds) and a
cruising speed of 341 KMH (212 men) at 3800 M (12,467 feet).

The PS-40 differed in several details from the SB-2-M- 100-A. The bomber's armament was
deleted and the lower rear fuselage gun opening was faired over. Bomb racks were removed
from the bomb bay and all combat-related equipment was deleted. but the cartridge case ejec-
tor tunnel on the nose was retained. The central nose glazing was replaced by a solid top-
hinged door. This deor provided access to the front cargo companment. Two additional freigh
compartments were installed in the former bomb bay arca and the rear gunner compartment
The three cargo compartments bad a totad volume of 2.6 M* (91.8 cubic feet). Some PS-A(k
lacked the rear view mirror placed atop the upper canopy frame and two aircraft lacked pro-
peller apinners. Non-retractable skis replaced the main wheels during the winter. The P5-40s
were operated in a natural metal finish, with AEROFLOT and the civil registration painted 1o
black.

State Aviation Factores delivered 45 PS-40s o Acroflol through December of 1934, Several
aircraft were dssigned o a Special Liatson Air Group al Myachkovo, near Moscow, after
German forces invaded the Soviet Union on 22 June 1941, These PS-40s served as lizison air-
craft between military headguarters in Moscow and the Transcaucasian Front

Tupolev PS-41

The PS-41 was & civilian version of the SB-2-M-103 (1939) bomber developed for Acroflol.
The first PS-41 was delivered in 1930 and 49 were in Acroflet service that December. The air-
line had a 138,700 xu (86,187-mile) nelwork at the ume,

All defensive armament, bomb bay racks, and other combat-related devices - including
armor plaling and bomb-relcase systems = were deleted from the PS-41, The canridge case
cjector tunnel remained on the nose, Eardy PS-41s had a solid door in the central nose glazing,
while late production aircrafl had an entirely solid nose. Additionally, trangular-shaped nose
windows were deleted on all PS-41s. This aireraft had a pavload of 970 XG (2138 pounds).

Most PS-415 had an additional antenna mast mounted atop the fuselage, behind the cockpit
canopy, Several aircraft had this mast placed in front of the canopy frame. Most PS-41< were
equipped with a rear view mirror wtop the canopy frame. Acroflot PS-41s were kell i overall
natural metal, with a black civil registration. The black Acroflot logo was not always panted
on the arcraft

After the Genman invision on 22 June 1941, the VVS assigned some PS-41s to Liaison
squadrons operating from bases in Moscow and the northem Soviet Union. The aircralt werne
employed on liaison dutics between military headguirters in Moscow and the Transcaucasian
front during the Greal Patriotic War.

Beginning in 1940, several PS-41s were assigned to Aviaarkiika (Arctic Aviation). This orga-
nization operated in the Soviet Union's extreme northern region under highly pnminive and
severe conditions. Avigarkiika PS-41s were equipped with a non-retractable ski undercarriage.

This overall natural metal PS-30 (SSSR-L2440/11-47) was flown by the Soviet state airline
Aeroflot. Black civil registrations are painted on the aft fuselage sides and across the
wing undersurfaces. Most Acrofiot aircraft of this period had SSSR-L series registralions.
Spinners were removed from the VISh-2 propellers and a solid-two-piece cargo compart-
ment door has replaced the center nose giazing. (Viktor Kulikov)

A groundcrewman loads mail sacks from a truck Into a GVF (Clvil Air Fleet) P5-41. This
pircraft was a civil variant of the $B-2-M-103 (1939) bomber and replaced the latter’s clear
nose with a solid nose. Access to the nose compariment was through an upper-hinged
centerline door. Cargo compartmenis in the nose, former bomb bay, and former rear gun-
ner compartment had a total volume of 2.6 »* (91.8 cublc feet). (RART)




Mail is loaded onto a GVF PS-41 early in the Great Patriotic War, The three cargo com-
partments allowed this aircraft to carry a total payload of 970 xc (2138 pounds). An addi-
lional antenna is placed right behind the aft sliding cockpit canopy. Several Lisunov
P3-84 (later Li-2) transports - license-bullt Douglas DC-3s - sit on the ramp near the
PS-41. (RART)

A pilot stands near a late production PS-41 assigned o Aviaarktika (Arclic Aviation). Red
nose, engine cowling, and bomb bay door markings aided in spotting this aircraft in the
Soviet Union’s extreme northern regions. A radio anlenna mast is mounted In front of the
windshield. This particular PS-41 retained the glazed nose usually found on S$8-2-M-103
bombers. AVIAARKTIKA is painted in black on the nose. (Viktor Kulikov)

Non-retractable skis were fitted to this PS-41 (SSSR-L3533) for winter operalions. The skis
replaced the conventional wheeled undercarriage, which was less suitable for snow-cov-
ered airfields. The aireraft is in overall natural metal, with black markings.

These aircrall were painted with red noses and engine cowlings for increased visibility.

Acrollot’s PS-d1s were absorbed into the Grazhdanskii Vozdusimyt Flor \GVF; Civil Air
Fleet) shortly after the Great Parriotic War began on 22 June 1941, These alrcralt fulfilled the
needs of the front and New mail. matrices (printing plates) of central newspapers, other docu-
ments, and high-ranking officers and politicians, The PS-41 was also emploved as a liaison air
craft between the pewly-estublished indusirial conters east of the Ural Mountains and the
Kreml (Kremlin) in Moscow." This aircradt took advantage of its high speed to supply belea?
gucred Soviet defenses. PS-41s began transporting mail, medicines. and military staff into
Leminyrad (now St }’E!rlh]mrgl soon after the Wehrmacht encircled the ety in lale August of
1941, These aircraft flew at low level over Lake Ladoga, noathwest of Leningrad, during these
missions, The PS-41s played an important role in supplying high priority items to Leningrad
during the nearly 900-day long sicge. which was lifted in lute January of 1944,

Former VVS (Soviet Air Force) SB-2-M-103s were converted to PS-41s and assigned 1o the
GVF duning the conflict. This came about duc to the avatlability of more modermn bombers.
including the Petlyakov Pe-2 and the Tupolev Tu-2. The converted PS-41s cased an acuie
shortage of transport aircratt during the Great Patriotic W,

The PS-41 was the GVF's main high-specd transport aircraft during the war. It served well
alter the conllict ended and was only withdrawn with the availubility of more modern airerall,
inchwding the Uyushin 11-12 (ASCC: code-name Coach)

Tupolev PS-41bis

The PS-41bis was developed as a fast mail sireraft with an extended range. It canvied a pair
of 2701 (71 gallon) auxiliary tanks on wing mounted DER-19 bomb racks in order to increase
ts range over the PS-41°s 1180 kst (733-mile) ringe. Some structural improvements over the
standard PS-41 were incorporated into this new variant. The PS-415is had a take off weight of
T000 K6 (15432 pounds),

'Dunng the Lt Summer and Fall of 1931, Sovie drhogines cviacumhed hundseds of war malerial GBcrores T the wiosd
ern Soviet Ulrdon, abead of adva i Gorman forces. These faeoories were robuasll east of Uhe §lral Moot n, will oul-
vide the raage of Gorman bombers

“ASCC: Abr Stundards Coordinating Comemitter of the Noth Atlantic Tresty Crgsnistion (SATON



Tupolev SB-MMN

The Tupolev SB-MMIN (Modifikarsiva Men'she Neswshohie: Modified Reduced [Wing)
Area) was an aerodynamically refined version of the SB-2-M-103. Two 1100 Hr (take-ofl rat-
ing) pre-production Klimov M-105 engines powered this aircraft. Each M- 105 — housed with-
in an acrodynamically modificd cowling - was equipped with a centrifugal two-speed twin-
stage superchanger and turmed a VISh-2E three-bladed propeller.

The SB-2-M-103"5 2003 M (66 feet 7.2 inches) wingspan was reduced 1o 15 3 (539 Teet 0.7
inches) on the SB-MMN. with the comresponding wing arca going [rom 56.7 M2 (610.3 square
feet) o 48.21 M= (518.9 square fieet). 1is tail was redesigned and reduced in size, while the nose
seclion was redesigned with additional clear portions. Nose armament was reduced from Iwo
T.62%m ShEAS machine guns to only one ShKAS. Addinonal wing tanks mounted in the oules
wings increased the fuel capacity by 205 L (54 gallons). A second landing light was placed in
the right wing leading edge. The SB-MMN had a gross weight of 6420 KG (14,153 pounds).
comparcd (0 7880 kG (17.372 pounds) for the SB-2-M-103

The SB-MMN's State Acceptance Trials began in September of 1939, It reached a top speed
B ki (5 Mpi) Faster than the standard pro
duction SB-2-M-103. The smaller wing aréa resulted in an increased landing speed of 160 KMu
(99 stpp). The 3SB-MMN did not pass the State Acceplance Trals due (o Lhree factors: its weak
defensive armament, unacceplably high landing speed. and its only marginal speed benelit
over the SB-2-M:103. The sole SB-MMN prototype was allocated to Acroflot. which nick
named the aircraft Shelinka (Pike)

of 458 xam (285 Mpnl) an 4200 » (13,780 lect)

The SB-MMN also had a completely redesigned nose section over the SB-2-M-103. The
entire upper nose was glazed for improved visibility. One nose-mounted 7.62ms ShKAS
machine gun was mounted in the SB-MMN, compared to two nose-mounted weapons in
the SB-2-M-103. (Viktor Kulikov)

The sole SB-MMN sits at Kratovo airficld between test flights in late 1939. Two 1100 Hp
Klimov M-105 pre-production engines powered this aircraft. These M-105s offered con-
siderably greater power than the 960 ve M-103s installed on the SB-2-M-103. The SB-MMN
appears to be overall Light Gray, with black engine nacelles. (Viktor Kulikov)

Two landing lights were mounted in the SB-MMN's wing leading edges — one each o left
and right. Additionally, the left pitot tube was moved from inboard to outboard of the lead-
ing edge landing light. The wingspan was reduced from the 5B-2-M-103's 20.3 m (66 feel
7.2 inches) to 18 m (59 feet 0.7 inches) on the SE-MMN. This increased the aircraft’s land-
ing speed to 160 xam (99 men). (Viktor Kulikov)

o

The SB-MMHN received a redesigned vertical tail, which was smaller than the tail on the
SB-2-M-103. No rudder mass balance was used on this prototype. The VVS rejected the
SB-MMN for service and the sole prototype was given to Aerofiot. (Viktor Kulikov)




One 5B-2-M-103 was modified as a tricycle landing gear lest bed in 1940. The main land-
ing gear legs were repositioned from the front to the rear of the nacelles. The tail wheel
was retained on this aircraft. (Viktor Kulikov)

The forward fuselage was lengthened and the nose glazing deleted on the tricycle land-
ing gear test bed. This shifted the aircraft's center of gravity forward, which allowed it to
rest on the nose landing gear. Taxi and landing tests were conducted at the NIl (Flight
Research Institute) from late 1940 until mid-1941. (Viktor Kulikov)

SB Nose Wheel Undercarriage Test Bed

Igor P. Talstikh led a TsAGI (Central Aero and Hydiodynamics Institute) project investi-
gating aircralt employing a tncycle (nose wheel) undercamiage in 1940, This landing gear con-
figuration was not entirely new in the Soviet Union. In 1934, the Kharkov KhAl4 experd
mental aircraft was the first Soviet aireraft to employ a nose wheel.

A heavily modificd SB-2-M-103 served a5 2 test bed for the nose wheel configuration,
Although it was pever intended 1o build production $Bs with nose landing gear. the test bed
was intended to gain basic data for future Soviet bombers.

The nose seclion was strelched by an unknown amount and a small circular window on the
nose and three squared windows on each side replaced the large nose glazing. A large nose
wheel undercarmiage with two bracing struls was installed. The non-retractable main undercar-
riage was enlarged and repositioncd to the rear. The SB test bed bad a gross weight of 6000 k6
(13,228 pounds), which was 1880 K6 (4145 pounds) lighter than for the SB-2-M- 103,

Famed test pilot Mare L. Gallai flew this test bed on many of its taxi and landing trials. These
tests showed that a three-wheel configuration was superior to the conventional tail wheel
cquipped bombers. Gialla and other test pilots considered take-ofls and landings to be much
easier than with “tad dragger’ mrcraft

TsAGH assigned the SB test bed o the Nawchne Daledovatelystii Instingt (N11; Flighe
Research Tnstivute) ot Krtovo, near Moscow, in late 1940, Trials continped at NI well into
1941, unnil the ombreak of the Great Patnotic War temporarily ended further interest in nose
wheel equipped bombers. The first Soviet bombers equipped with i nose wheel undercamiage
entered VVS (Soviet Air Force) service aller the war's end,

The §B-2-M-103 test bed had a fixed tricycle landing gear. Bracing struts were
mounted between both éngine nacelles. Tests demonstrated the superiority of
the tricycle landing gear 1o a conventional tail wheel (‘tail dragger’) conligura-
tion. (Viktor Kulikov)




German troops examine a Tupolev USE (Red
1) abandoned at a Soviet airfield in 1941. This
USB was robullt from a SB-2-M-103 bomber.
The trainer nose was left in natural metal,
while the rest of the airframe relained its
bomber camoullage of Medium Green upper
surfaces and Light Blue undersurfaces. Mosl
USBs were modifications of exisling
bombers, while only a few were built as train-
ers at the factory. Wreckages of other aircraft
are strewn near this trainer. (Andrze] Morgala)

Tupolev USB

The first Tupolev SB bombers left the production ling in early 1936, but it took
almost two years before a training version became available, The USB
(Uichebno Skorosinoi Bombardirovshohik; Trainer Fast RBomber) prototype was
based on a standard production SB-2-M-100-A (Three-Blade Propeiier) and was
built a1 GAZ (Sate Aurcraft Factory) 22 at Fili. The entire nose section was cul
away and a cockpit for the instructor was installed. The step was relocated from
the front to the rear of the starboard nose, A windshield was instalied in front of
the instructor's compartment, but no canopy was provided Tor the instructor
The instructor's cockpit had identical instruments and controls o those in the
pupil’s cockpil. The rear cockpit controls were swtomatically disconnected
when the instructor took command. Despite the importance of instructor/student
communication. this aircraft lacked an inercom system between the two cock-
pits. Access to the instructor's cockpit was made using a ladder placed through
the open ventral hatch doors

The USB prototype underwent State Acceptance Trials between 11 and 16
March 1938, It was equipped with a non-retractable ski undéercamage during
these Lests,

GAZ 22 a Fili completed only a few new USEs. Most USBs were converted
in the feld from existing $B-2-M-103 bombers. The exact number of USBs
built is unknown

The USBE prototype was based on an SB-2-M-100-A bomber, The instructor sat in the open cockpit imme-
diately forward of the student’s cockpit. Both cockpits had identical controls and inslruments. The use
was employed on State Acceptance Trials between 11 and 16 March 1938. (Viktor Kulikov)




The iimavoimat flew one USB (SB-6) that the Finns converted from a captured SB-2-M-103
bomber in 1943, This aircraft had a landing light mounted on the right wing leading edge.
It was finished with standard Finnish cameuflage and markings, including yellow wing
undersurface lips and aft fusclage band. (Klaus Niska)

The lmavoimat assigned its sole USE o Taydennyslentolaivee (T-Lelv: Advanced
Training Squadron) 17 at Luonetjarvi. It was later assigned 1o a pair of bomber squadrons
that flew SBs. The Finns retired their USB from service and placed it in storage on 24
February 1945, (Klaus Niska)

Tupolev USB in Foreign Service

Finland captured cight SBs during the 1939-40 Winter War against the Soviet Union. These
aarcrall included a late production SB-2-M-103, which was refurbished and delivered 1o the
fmaveimat (Finnish Air Force) 25 SB-8 on 30 August 1941, This bomber was selected for con-
version into a trainer, which was similar in standard 10 the Tupoley USB. SB-8 differed from
the other Finnish SBs in having the landing light moved from the left leading edge to the night
leading edge. SB-8's conversion was completed on 25 January 1943 and it was assigned 1o
ldydeanystentolaivae (T-Lelv: Advanced Training Squadron) 17 at Luonetjirvi the following
19 February. The trmner was later assigned to Pommitusdentolaiviee (PLeLv: Bomber
Squadron) 46 at Luonctjarvi and then with Lel.v 45. On 24 February 19435, the Finnish USRB
wits stored after 268 flight hours in MMmaveimat service.

The first Polish pilots trained on the USB with the 9th Group at Boguruslaniu in the Soviet
Linion, Five USBs were delivered to the Aviation Officers School at Deblin after World War
Two ended in 1945, Two years later, Poland’s USBs were re-engined with M-105 engines. The
new powerplant required a redesign of the exhaust collector system, while VISh-61P pro-
pellers with more ogival spinners were installed. Three of the five USBs (serial numbers 10-
116, 20-938 amd 22-382) served with the Aviation Officers School until August of 1949, The
Tupolev USB served longer in Poland than in any other country outside the Soviet Union.

The Soviet Union supplied five USBs to Poland soon after World War Two ended in 1945,
They were retrofitted with 1100 ke Klimov M-105 engines with a modified exhaust collec-
tor system in 1947, Simultanecusly, VISh-61P propellers with more ogival spinners were
fitted. The Polish USBs remained in service until August of 1949, (Andrzej Morgala)
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(Above) A Spanish Republican SB-2-M-100-A (34/BK-77) assigned to Grupo (Group) 24 flies  (Below) The /imavolmat (Finnish Air Force) operated several SBs captured from Soviet forces

over Nationalist airspace in early 1939. A Messerschmitt Bf 109E (6+111) of 2.J/88, Legion in combat. This SB-2-M-103 (SB-11) was assigned to Lentolaivue (LeLv; Flying Squadron) 6
Condor attacked this Kaliuska. The SB was the most numerous bomber flown by Republican  at Nummela in 1942. It was employed on anti-submarine patrols over the Gulf of Finland.
forces during the Spanish Civil War.
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