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Infroduction

The Bf 109 provides history with an inferesting paradox. An unwanted fighter during ifs early
development - due to unwarranted political influence and the high risk associated with its
innovative and advanced design - it was to become the standard by which all other
fighters of the World War Il era would be judged.

Serving the Luftwaffe in almost every capacity including interceptor, fighter-oomber, nigh-
fighter, photo-reconnaissance, escort fighter, and ground attack, the basic Bf 109 airframe
survived the duration of the European conflict as the mainstay of the German air force,
being produced in a greater number than any other plane (over 30,000 were delivered)
past or present. The Bf 109 was also produced in more variants than any other aircraft of
its era, with over eleven variants of the G version alone.

Although the Bf 109 had a number of inherent drawbacks that at times detracted from its
adaptability to its multi-mission role, with a capable pilot at its controls it was normally more
than a match for any of its counterparts. Its effectiveness is attested to by the fact that from
its inifial flight trials in 1935 until it was finally phased out of service with the Spanish Air Force
in 1967, the basic Bf 109s career span over 30 years with various countries around the world.

Background

In 1940, some five years after its first infroduction, the now famous Bf 109 remained superior
to any fighter aircraft of the time. In 1945, with the ending of hostilities in Europe, the Bf 109
was still considered to be more than formidable enemy in the hands of a competent pilot.
The infroduction of what was to become the standard dayfighter for the Luffwaffe,
however, was anything but ordinary. It was, in fact, the result of a number of daring and
unconventional business tactics and several fortunate twists of fate that eventually
provided the Bf 109 with the opportunity it deserved to prove itself the capable and
respected fighter it was to become.

One of the primary reasons for the success of the Bf 109 lay in the factors
that influenced its advanced structural design and unique aerodynamic
features. Although the concepts were radical for their time, the majority
of them were not new, having been tried and tested on several earlier
aircraft from various manufacturers around the world. It was, however, in
the Bf 109 that all the concepts and aero-technological advances were
married into a single aircraft. The risk of this approach was evident, but the relationship of
the Bayerische Flugzeugwerke (Bavarian Aircraft Works) to the German government, left
the company with no other alternative in the competition for a new Luftwaffe fighter.

The poor standing of the Bayerische Flugzeugwerke (BFW) and the
Luftwaffenfuehrungsstab (Operations Staff) had its origin in 1929 and involved a
disagreement between Dr. Willy Messerschmittwilly and Erhard Milcherhard milch, the
Director of Luftfhansa Procurement. Messerschmitt had established his own aircraft
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manufacturing company, Messerschmitt Flugzeughbau G.m.b.H.messerschmitt logo, in
March, 1926 and, based on early success, had been provided a subsidy from the Bavarian
State Government, German Defense Ministry and a banking firm. It became apparent in
1927 that the Bavarian Government could not support both aircraft firms, and pressure was
brought to bear on Messerschmitt to merge his company with BFW. On 8 September 1927,
an agreement was signed which assigned total design and development responsibility for
new aircraft to the Messerschmitt feam and production responsibility to the BFW firm.

The initial aircraft fo be designed and produced under
this new arrangement was a 10-seat passenger plane
designated M-20.

Numerous problems plagued the development
schedule of the aircraft and after the first prototype
crashed during flight frials in February, 1928, Lufthansa,
represented by Erhard Milch, cancelled the order. A second profotype was quickly
produced and affer a successful fight test, the order was reinstated by Lufthansa. A year
later, however, the order for 10 of the M-20s was again cancelled and Lufthansa requested
its downpayment returned. The BFW, having utilized on portion of this funding tfo place long
lead material and component orders, and still another portion to finance in-house
development of more advanced aircraft, was unable to meet the repayment demands
and filed bankruptcy on 1 June, 1931.

BFW M-20

The heated exchanges between Messerschmitt and Milch during this period resulted in an
irreversible hatred between the two men that was to last through future years and have a
definite influence on the success of BFW and on the design of the Bf 109.

Under Messerschmitt’s direction, the BFW was reformed and reorganized; however, the
bitferness that existed between Messerschmitt and Milch, who had risen to the position of
Secretary of State of Aviation under Adolf Hitler, continued to restrict growth and progress
of the firm. Milch was adamant in his objective of restricting the BFW's role in support of the
new government’s aircraft program to strictly a licensed, second-source producer of other
German aircraft manufacturer’s designs.

BFW M-36

Due to the lack of German government support, either for commercial or military aircraft
projects, Messerschmitt decided to chance the punishment of the Hitler regime and to
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solicit business oufside of Germany in an effort to maintain his small design and
manufacturing feam. The company was successful in obtaining a pair of contracts from
Rumania which placed orders for a commercial fransport and a single-seat frainer under
the designations M-36 and M-37.

It took Milch only a few days to publicly denounce Messerschmitt and the BFW for their
support of a foreign government’s (and possible future enemy’s) aircraft industry. The
Gestapo made a number of visits fo Augsburg to discuss the matter with Messerschmitt
and other officials of the Bayerische Flugzeugwerke. However, the young Messerschmitt
held his ground and reiterated the fact that the only means of monetary support for his
fledgling firm must come from foreign countries due o the prevailing attitudes of Milch
and other member of the Reichsluftfahrtministerium (RLM).

No further actions were taken against Messerschmitt or the BFW, most likely due to the close
relationship of Hermann Goring, Minister of Aviation, and Theo Croneiss, whom Goering
had personally asked to join Messerchmitt in 1933 to assist in reorganizing and rebuilding
the reformed BFW.

A fortunate turn of events for the BFW finally
occurred in late 1933 when the Luffwaffe
decided that the 4th Challenge de Tourisme
Internationale, taking place in 1934, would
provide the new German government with
BFW M-29 an opportunity to display its advanced
aviation  technology. The  Bayerische
Flugzeugwerke was, along with other German aircraft producers, requested to design and
develop a competition sports plane for the races. BFW had, in fact, developed an aircraft
for the 1932 Challenge de Tourisme Infernafionale under the designation M-29. However,
the first of the four to be built crashed on 8 August. The following day, a second plane lost
power in flight and although the pilot was able to bail out, the flight mechanic was killed
in the ensuing crash, and the M-29 was grounded and prohibited from participating in the
races.

Due fo the limited fime available and the pees e e R i SN

advanced state of design progress made on the
Rumanian-ordered M-37 trainer, Messerschmitt
decided to base the new sports plane on the M-
37 airframe. By October, 1933, the BFW was
machining metal for the redesignated Bf 108.
The aircraft was a two-seater with side-by-side
controls, and incorporated a highly advanced
monoplane construction with a flush-riveted
stressed outer skin. Powered by a 250 hp Hirth MH-8U in-line V*8 or a 218 hp Argus AS-17,
the Bf 108A aftained airspeeds in excess of 320 ksn/h (200 mph) and was extremely
maneuverable. The small wing of the Bf 108 was fitted with both leading and frailing edge

Bf 108A
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slots for maximum lift and was constructed around a single-spar concept patented by
Messerschmitt.

The initial Bf 108A was flown in February, 1934, at the BFW airfield near Augsburg, and the
results of the trials exceeded even the most optimistic performance projections of the BFW
staff. The next five aircraft rolled off the assembly lines at Augsburg between February and
June and were accepted by the Luftwaffe for competition flying by a team of expert
military pilofs headed by Theo Osterkamp. Although minor problems with the aircraft
appeared between May and June, no major setbacks were incurred and the flight testing
proceeded without any substantial delays.

Then, on 27 July 1937, the bad luck which had been a constant nemesis to Messerschmitt,
appeared again. The first prototype, coded D-.BUM, crashed and killed the pilot, a
member of the Ministry of Aviation. In an effort to ensure that the Bf 108 would not be
grounded as had the 1932 M-20, Messerschmitt and the design staff at the BFW worked
feverishly to incorporate modifications in to the remaining five aircraft to preclude
reoccurrence of the mishap. The plane was finally certified before the end of July and
cleared o race.

The Bf 108 performed
admirably, but finished behind
a pair of Polish RWD-9s (RWD-6s
had won the rally in 1932) and
a German Fieseler Fi 97. Proving
itself the fastest of the aircraft *
enfered, however, the Bf 108 s
had laid the groundwork for the entry of the BFW into the Fieseler Fi 97
Luftwaffe’s pending new fighter competition and had justified the firm’s belief in the new
construction fechniques and advanced technological concepts employed in its design.

Polish RWD-9

The initial specifications for a new Luftwaffe fighter were formulated and issued in early
1934 to Focke-Wulf, Arado and Heinkel. However, due to the influence of Erhard Milch, no
request was forwarded to the BFW. The new fighter was the result of studies conducted by
the C-Amt (Technical Office) of the German Air Ministry and required a low-wing
monoplane configuration with a minimum armament of a pair of 7.9-mm MG 17
machineguns and performance characteristics that emphasized structural integrity during
a powered dive, spin recovery controls, and provisions for being fitted with a high
performance liquid-cooled inverted V-12 cylinder powerplant. (Two companies, Junkers
and Daimler-Benz, were actively engaged in the development of this powerplant at the
time of the specification release by C-Amt).
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MG 17 machine gun on engine

A combination of events including the friendship of Goering and Croneiss, the respect of
several Luftwaffe officers familiar with the Bf 108A and uninvolved in the
Messerschmitt/Milch feud, and the workloads of the other aircraft firms, finally resulted in
the issuance of a development contract to BFW in 1935 for a competitive fighter aircraft.
Informed by Milch, that it was solely a development confract and that no production
confract would be let to BFW, Messerschmitt was faced with a decision to accept the
award and try fo overcome Milch’s bias with a superior aircraft, or to decline the contract,
which at the time promised no long term security, and instead accept an offer for full
professorship at Danzig Technical University. Fortunately for Germany, Messerschmitt opted
for the former and pushed forward with his innovative and unique fighter design, the Bf
109.

Had Milch, even in his most far reaching fantasies, anticipated that the proposed Bf 109
would have even been an equal concepts submitted by the other firms, let alone far
superior, he would surely never have approved the prototype development contract for
the BFW.

<‘L
|

The Bf 109 proposed by BFM had actually been on the drawing boards of Messerschmitt’s
staff since the initial flight of the Bf 108 in February, 1934, and was designed around the
basic Bf 108A airframe. Like the Bf 108, the Bf 109A incorporated the cantilever low-wing
monoplane configuration and retracting landing gear, and the single place cockpit was
fitted a fully hinged canopy.

Bf 109V-1 lllustration

He prototypes for the design were initiated in late 1934 and by August, 1935, the first f these
was ready for ground trials at Augsburg. The aircraft was fitted with a Rolls-Royce Kestrel V-
12 upright-vee liquid-cooled powerplant with a 695 hp rating at take-off. The Kestrel engine
wass used in early prototype Heinkel He 112. Arado AR 80 and the Bf 109 due to the lack of
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availability of the new Junkers Jumo 210 and Daimler-Benz DB 600 engines which were still
undergoing development testing.

The ftrials at Augsburg, including exftensive
| undercarriage testing on the struts and retraction,
Y ’ 3 5 and extension mechanisms, were completed
i a =& without problems. After undergoing minor

: . modifications, the Bf 109A V1, (V designation for
experimental) coded D-ABI, was flighttested for
3 the first time in September. Successful completion
Bf 109V-1 of these inifial flight trials, which verified the
handling characteristics and performances of
the basic design, led to acceptance of the aircraft for flight testing at Rechlin (Luftwaffe
Test Center). The Bf 109A V1 was flown to Rechlin and was immediately the object of
suspicion by the assembled Luffwaffe test pilofs. Used to the open cockpit, low wing
loadings, and sturdy construction of the earlier biplanes, the test pilots could not accept
the fully enclosed cockpit, innovative automatic wing slots, and the high ground angle of
the new fighter which restricted the forward view during taxiing.

Bf 109V-3

The exhibitions of the Bf 109As flight
characteristics, including a 467 km/h (290 mph)
airspeed which was 5% faster than the He 112 V1
(also at Rechlin for evaluation), did litfle no
overcome the test pilots’ bias for the wide frack
lover wing loading He 112. In the meantime,
unconcerned than the He 112 was considered to

Heinkel He 112V-1 be the forerunner in the fighter competition by
knowledgeable Luftwaffe personnel, the BFW contfinued construction of the second and
third prototypes. With the availability of the Junkers Jumo 210A powerplant installation, a
few minor structural modifications to the undercarriage, and in the addition of an air infake
for cooling of the proposed MG 17 machine-guns which would be installed in the aircraft’s
cowling. The fitting of the machine-guns occurred for the first time on the Bf 109A V3 and
was the only change from the V2 aircraft. (The V3, however, did not roll off the Augsburg
assembly line until May, 1936, due to delays in the delivery of the required Jumo 210A
engine).
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With the elimination of the Arado and Focke-Wulf prototypes
from serious competition due to mechanical failures and
low performance, the unwanted and unpopular design
from the Bayerische Flugzeugwerke suddenly found itself in
a position fo become the next generation Luftwaffe fighter.
Adding to the Bf 109s favor was the fact that German
Infelligence had, in mid-1936, reported the production order
of the new Royal Air Force Supermarine Spitfire, an aircraft
much like the Messerschmitt in so far as it incorporated many Jumo 210 Engine
similar technological advances.

In addifion, confinued superior performance demonstrated by the Bf 109 in comparison to
the heavier and slower He 112 was beginning to the influence even the most determined
detractors of the BFW fighter at the RLM. As the flight evaluation trials continued through
the fall of 1936 at Travemuende, the Bf 109 became an odds-on favorite. Demonstration of
the Bf 109s ability to roll and recover at will, to maintain structural integrity under steep
power dives from high altitudes, to turn inside and to outclimb the He 112, far outweighed
the rumors and poor press that the new aircraft had been exposed to. Although not
unanimous in its decision, the RLM recommended the selection of the Bf 109, and an order
for 10 pre-production aircraft was placed with BFW.

Heinkel He 51

Substantiation of this decision was to occur only weeks later when the Luftwaffe staged an
aviafion display at Rechlin for Generalfeldmarschall Goering and other high ranking
officials of the RLM. The aerial displayed finished with a mock air battle in which a force of
bombers were to be infercepted by a flight of four He 51s. After this interception, Oberst
Ernst Udet (famous fighter ace of World War ) was to take off in the Bf 109A V3 and
intercept the four He 51s. Udet took off and destroyed the four He 51s in simulated combat,
and then, on his own initiative, attacked the bombers and was credited with destroying
the entire formation in his new single-place fighter.

http://zinzinzibidi.com/all_about_messerschmitt_bf_109




Bf 109B-0

Bf 109B series (pre-production)

The Bf 109B-0 designation was allocated to pre-production aircraft fo be utilized in
optimizing the basic Bf 109 airframe, powerplant and armament. They were therefore
assigned the standardized series of experimental, or V' codes that identified
developmental aircraft. The initial Bf 109B, coded V4, closely resembled its Bf 109A
predecessors in that it was fitted with the Junker Jumo 210A. However, it incorporated an
additional MG 17 machine-gun located between the cylinders of the engine and firing
through the propeller hub. This added armament was installed in response to the Luftwaffe
Operations Staff's final evaluation review of the prototype tests which noted that the
original requirement for only a pair of the 7.9-mm weapons provided insufficient firepower.

The Bf 109 V4, flown for the first time in November, 1936, was followed during the next two
months by the V5 and Vé. These aircraft were fitted with the improved performance Jumo
210B powerplant and included other minor refinements consisting of the replacement of
the gun cooling intake with a trio of flush cooling slots, a change in the wing support
structure to allow for removal of the wing panel stiffeners added to the second prototype
aircraft during undercarriage load testing.

Not only did these three aircraft successfully complete their
pre-flight frials, but they were actually evaluated under
combat conditions, when in December, 1936, and January,
B 1937, the three planes were shipped to Jadggruppe 88 in

! Spain o assist the Nationalist cause in the Spanish Civil War.
. Germany had, in mid-1936, committed itself to support of the
Polikarpov -15 Nationalists and assigned Jagdgruppe 88, equipped with He
51s, 1o Seville. However, during the initial engagements between the He 51s of Jadggruppe
88 and the Soviet-built Polikarpov I-15 fighters used by the Republican Forces, The German
fighter had continuously been out performed. It was decided by the Lufftwaffe Command
to send the new experimental fighters info the conflict to evaluate their strong points and
shortcoming.

As would be expected, the new aircraft suffered from the vast array of minor mechanical
problems which normally plague the early development of new fighters. However, it did
prove its superior performance in service operations and verified the decision of the
Luffwaffenfuehrungsstab in selecting the Bf 109 over the He 112. The three fighters were
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subsequently returned to Augsburg to be reinstated into the planned development
program.

Bf 109B-2

Bf 109 V7 started its flight festing in March, 1937, and was fitted with a Jumo 210G
powerplant with fuel injection and a two-stage supercharger that provided over 700 hp
for take-off compared to the 610 hp rating of the earlier Jumo 210A. This aircraft was to
serve as the prototype for the Bf 109B-2.

The V8, V9 and V10 aircraff were (
identified as prototypes for the Bf
109C. The V8 and V9 models were pre
powered by the Jumo 210Ga
powerplant, was re-engined with a
TR high-performance DB 600Aa which

DB 600 Engine delivered over 900 hp for take-off. 20 mm MG FF cannon
The V8 incorporated a pair of wing-mounted MG 17 machine-guns just outside of the
undercarriage strut which required a few simple modifications to the wing’s leading edge,
and firing trials proved so successful that the new four machine-gun armament was
adopted as standard for the later Bf 109C.

The V9 was similar to the V8 except that it was fitted with a pair of 20-mm MG FF cannon
in the wings in place of the 7.9-mm machine guns. However, minor problems with the
higher caliber weapon restricted its incorporation into the production of aircraft unfil the
evolufion of the E-version.
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Bf 109V-13

The V10 model, with its DB 600 powerplant, crashlanded during an affempt by Ernst Udet
(was had become one of the Bf 109’s most ardent supporters) to set speed records at the
Zurich-Duebendorf International Flying Meeting in July, 1937, and was replaced by the V11
for powerplant testing of the new Daimler-Benz engine. The Bf 109 V12 and V13 (the last of
the original pre-production prototypes) were also originally fitted with the DB 600A. The V13
aircraft was later re-engined with the new and more powerful DB 601 and was the aircraft
which set the world airspeed record for land-based aircraft in November, 1937, Covering
a 3-km (1.86-mile) straight course twice in both directions, the Bf 109 V13 was clocked at
an average airspeed of 610.5 kn/h (379.38 mph).

Bf 109B series (production)

With the impressive success of the early prototype Bf 109Bs, production of the variant was
ordered, and the initial Bf 109B-1 rolled off the assembly lines in February, 1937, The B-1 was
essentially based on the V4, V5 and V6 models of the pre-production run and were
powered by the supercharged Jumo 210Da engine driving a Schwarz twin-blade fixed-
pitch wooden propeller which provided 680 hp at take-off, The armament was limited to
a pair of cowling-mounted MG 17 machine-guns, with the through-propeller hub machine-
gun being omitted due to cooling problems uncovered during the testing of the V4, V5
and V6 aircraft.

Originally scheduled fo go info service with
Jagdgeschwader 132 “Richthofen” the initial B-1s were
delivered to 11 Gruppe for combat training; however,
the assignment of these aircraft fo Jadggrupper 88 in
Spain was given top priority because of the proven
advantages of the 156 and I-16 over the Luftwaffe’s He

- 51s. The pilots and aircraft of JG 132 therefore, were
Polikarpov I-16 immediately fransferred to Jagdgruppe 88 after fraining.

L

Only 30 of the B-1 models were produced before the Luftwaffenfuehrungsstab switched
the Augsburg assembly line over the Bf 109B-2, which differed from the B-1 only in the
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replacement of the wooden Schwarz airscrew with a variable-pitch VDM metal license-
built (Hamilton-Standard) propeller. By July, 1937, the Bf 109B-2s were being delivered to 1

Staffel of Jagdgruppe 88.

Because Bayerische Flugzeugwerke was producing the new fighter at maximum capacity,
and still not meeting the Luftwaffe’'s need (although additional facilities were being
constructed af Augsburg), a license agreement was signed with the Fieseler plant af Kassel
for additional production. By December, aircraft from Fieseler began to supplement the

deliveries from Augsburg.

Bf 109B-2 Specifications

Performance Weight
Engine Performance

Max Speed

Cruise Speed

Time fo
Service Ceiling
Max Range
Dimensions

1955 kg/4300 Ib AUW

Jumo 210Da

Take-off 720 hp

Max cont. 610 hp

410 km/h (255 mph) at sea level

418 kmn/h at 1000 m (260 mph at 3280 ft)
444 kmn/h at 2500 m (276 mph at 8200 ft)
465 km/h at 4000 m (298 mph at 13,120 ft)
at 2150 kg/4740 Ib AUW

350 kmh/h at 2500 m (217 mph at 8200 ft)
6000 m (19,685 ft) 9 min 48 sec

8200 m (26,900 ft)

690 km (430 mls)

Span: 9.87 m (32 ft 4.5 inch)

Length: 8.55 m (28 ft 5/8 inch)

Height (ground to canopy): 2.45 m (8 ft 0.5 inch)

Bf 109C-1

Bf 109C series

The Bf 109C-1 was based on the V8, V9 and V10 prototype models and incorporated the
improved Junkers Jumo 210Ga engine which developed 700 hp at take-off. (A few of the
final batches of the Bf 109 B-2 had been fitted with the Jumo 210Ga powerplant which was
planned for initial incorporation into the Bf 109C.)
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The C-1 also increased the basic Bf 109 armament through
the additional of a pair of wing-mounted 7.9mm Rheinmetall
MG 17 machine-guns and incorporated a revision of the
powerplant exhaust exists and an increased radiator intake
size which resulted in identifiable external differences from
FUG 7 Radio 1 the B-1. In addition, the C-1 was fitted with an FuG 7 radio,
providing direct communication between fighter-control

ground forces and the plane, something that had not existed in the earlier models.

Three additional variants of the Bf 109C were produced at Augsburg, these being the C-2,
C-3 and C-4 models. The Bf 109C-2 was an experimental development model and was
identical fo the C-1 except that it incorporated the engine-mounted MG 17 machine-gun
that had been eliminated from earlier variants due to cooling problems. The cooling of the
gun mechanism had been increased through a number of material changes and
increases in insulation and ducting. The Bf 109C-3 was used as a test bed for the
incorporation of using wing-mounted 20-mm MG FF cannons.

The Bf 109C-4, in turn, replaced the engine mounted MG 17 with an MG FF cannon. The C-
4s, however, were also ufilized as developmental aircraft and were ever delivered to
operational units.

During the production of the C-version of the Bf 109, one other significant
occurrence took place. That was the change of name of the Bayerische
Flugzeugwerke to Messerschmitt A.G. This change was essentially the result
of not only the great success of the aircraft, but also because of the Rrrrerrr
national hero status Messerschmitt had achieved during the previous two Messerschmitt Logo
innovative and successful new aircraft concepts. Wishing to capitalize on this growing

fame, the German Air Ministry had suggested to the Bayerische Flugzeugwerke

management (which included Messerschmitt) that it could provide the company with a

more infernational image through the name change.

Bf 109C-1 Specifications

Performance Weight 1998 kg/4405 Ib AUW
Engine Performance Jumo 210Ga
Take-off 700 hp
Max 675 hp at 3800 m (12,470 ft)
Max Speed 420 km/h (261 mph) at sea level
575 km/h at 3500 m (357 mph at 11,480 ft)
Cruise Speed at 2296 kg/5062 Ib AUW
344 kmh/h at 3100 m (214 mph at 10,170 ff)
Timeto 5000 m (16,400 ff) 8 min 44 sec
Service Ceiling 8400 m (27,560 ft)
Max Range 652 km (405 mis)
Dimensions Span: 9.87 m (32 ft 4.5 inch)
Length: 8.55 m (28 ft 5/8 inch)
Height (ground to canopy): 2.45 m (8 ft 0.5 inch)
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Bf 109D-1

Bf 109D series

The Bf 109D version was produced only as an interim fighter (approximately 200 being
built) filing the gap between the Jumo 210 powered Bf 109C and the planned DB 601
powered Bf 109E. The DB engines, both the basic 600 and the improved 601 models,
provided increased performance to the Messerschmitt fighter. The availability of both,
however, was limited during 1937-38. These limitations on availability were the influencing
factors, not only on the decision to produce the D-variant, but also on the quantity built.
Having been designed from the outfset to accept the new Daimler-Benz 600 series
powerplants, the incorporation of this engine into the Bf 109 was delayed unfil 1937
because the DB 600 was ufilized in the He 111 bomber and the production of bombers
had received the highest priorities during the mid-thirties. In addition, the service
acceptance of the improved DB 601 engine was delayed due to difficulties with the new
automatically-monitored supercharger system, which provided the engine with added
power and eliminated cut-outs even under high G loadings.

Realizing that the DB 600 would not be available in
sufficient quantities for a large production run of the Bf
109D, and that the DB 601 would not be ready for some
months, the German Air Ministry opted 1o produce the
inferim D-version with the limited supply of Jumo 210D

| ol and Jumo 210G powerplants, and fo forestall the
r installation of the newer DB 601 until the Bf 109E series
Heinkel He 111 evolved.

The Bf 109D program was initiated in mid-1937 with a pair of pre-production aircraft
assigned the designation V14 and V15, However, these two planes were diverted to
developmental efforts being starfed on the Eseries aircraft, and the D-version was
restricted to the utilization of the V11, V12 and V13 (Bf 109B-0 prototypes) for design and
structural testing. The Bf 109D was to be the first model to feature the familiar lines that were
to become the identification criteria for future variants. The aircraff would have been
essentially identical to the earlier models from the cockpit aft, but he forward cowling
would undergo a major change. The wide radiator intake would be replaced by a small,
aerodynamically smooth, oil cooler infake and a pair of small glycol radiators would be
added to the under-surface of each wing. A long supercharger air infake would also be
added fo the port side of the cowling just over the exhaust stubs. Structural strengthening
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was evident in the landing gear struts, undercarriage affach poinfs and it the powerplant
interface locations. However, all these modifications except for the structural changes,
were delayed until the introduction of the E-version due to the reversion back to the Jumo
powerplants.

Armament for the Bf 109D consisted of the then standardized pair of cowl-mounted MG 17
machine-guns and a single 20-mm MG FF cannon between the cylinders of the inverted-
Vee Jumo powerplant. The latter weapons was later removed for some of the aircrafts, as
operatfional use sfill resultfed in numerous occurrences of jamming, and flight
characteristics were adversely influenced when the cannon was fired.

In an effort to increase armament and overcome the still unresolved engine-mounted
weapon problems, the Bf 109D-2 was ordered. The D-2 was identical to the D-1 except that
the cenfer-mounted weapons was omitted and the aircraft was fitted with a pair of wing-
mounted MG 17 machine-guns. In addition, a small number of Bf 109D-3s were produced
that differed from the D-2 only in that they incorporated a pair of 20-mmm MG FF cannon in
the wings in place of the MG 17 machine guns.

Bf 109D-1 Specifications

Performance Weight 2300 kg/5070 Io AUW
Engine Performance DB 600Aa
Take-off 986 hp
Max 910 hp at 4000 m (13,120 ft)
775 hp max continuous
Max Speed 480 km/h (298 mph) at sea level
575 km/h at 35600 m (357 mph at 11,480 ft)
Cruise Speed  at 2420 kg/5335 Ib AUW
370 kmh/h at 3600 m (230 mph at 11,810 ff)
Initial Climb  16.4 m/sec (2985 ft/min)
Service Ceiling 10,000 m (32,810 ft)
Max Range 560 km (348 mis)
Dimensions Span: 9.87 m (32 ft 4.5 inch)
Length: 8.55 m (28 ft 5/8 inch)
Height (ground to canopy): 2.45 m (8 ft 0.5 inch)

Bf 109E
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Bf 109E series

The first large scale production version of the Bf 109 series was the Bf 109E. Powered by the
DB 601A-1 engine, which had been fitted to the first pair of pre-production bf 109D-0 aircraft
(V14 and V15), ten pre-production Bf 109E-0s were ordered for service evaluation, basically
for acceptance testing of the new powerplant. The testing of the DB 601 was necessitated
by the RLM's decision to cancel further production of the DB 600 in early 1938 based on
promises from Daimler-Benz that production quantities of the DB 601 would be available
for the E-series by mid-1938. Problems with the early DB 601s, however, had delayed its
service acceptance, and thus, production of the Bf 109E.

Assigning the first three pre-production codes (Bf 109E-01, -02, and -03) to the Bf 109 V13,
V14 and V15, the remaining seven pre-production aircraft received designations of V16
through V22. These were utilized to test various armament and engine modifications.

Production deliveries of the Bf 109E-1 began early in 1939 with
several of the initial aircraft being assigned to Spain with the
Condor Legion, which began receiving the Bf T109E during
February and March. Although these aircraft arrived too late ,
fo influence the outcome of the Spanish Civil War, a few
scattered encounters between the new variant and the
aircraft of the Republican Forced did take place, with the Bf
109E proving its vast superiority in almost every category.

MG FF cannon in wings

Armament of the early Bf 109E-1 included the standardized pair of cowl-mounted 7.9-mm
MG 17 machine-guns and a pair of the same weapons installed in wings. However, based
on the successful results of both testing with the V14, and the favoring of heavier armament
by the RLM, later batches of the E-1 were produced with a pair of 20-mm MG FF cannon in
place of the wing-mounted machine-guns. Due to the increased size of the cannons, a
specially designed cover with a bulged shape was fitted to the lower wing to provide
space for the larger weapon and its ammunition drum. In addition, a selector switch for
control of both, or one, of the wing weapons was installed in the cockpit allowing the pilot
a choice of firepower,

Bf 109E-1 as Jagdgruppe 88 in Spain
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By the end of the hostilities in Spain in late March, 1939, only twenty of the planned 40 Bf
109E-1s had been delivered to Jagdgruppe 88. Although the Luftwaffe units in Germany
were dlso re-equipping with the Bf 109E at this fime, the twenty aircraft were fransferred to
the Spanish National Forces, along with the remaining Bf 109Bs and Bf 109Cs.

Bf 109E-3 Battle of Britain

The next variant of the Bf 109E to reach production was the E-3, incorporating the improved
DB 601Aa which delivered nearly 1,200 hp at take-off and had provision for the installation
of an MG FF cannon between the powerplant's cylinders. Problems of jomming,
overheatfing and vibration, however, sfill plagued this modification, and most of the
installations were either removed in the field, or seldom used. The Bf 109E-3 also
incorporated other modifications, including a revised canopy design with heavier frame,
and the addition of armor plate behind the pilof's head and under the seat.

The Bf 109E-3 supplanted the Bf 109E-1 on the assembly lines in lafe 1939 and by the end
of the year they had started arriving for operational service with frontline Luftwaffe units.

Bf 109E-4/B with ETC 250 bomb
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Because of the apparent failure of the nose-mounted MG FF cannon, and its subsequent
removal after installation, it was decided to produce the Bf 109E-3 without the center-firing
weapon. The result was the designation of Bf 109E-4, with production deliveries beginnning
during the summer of 1940.

It was also during this time that thoughts of employing the Bf 109 as a Jagdbomber (fighter-
bomber) were being considered, based on the needs developed during fighting against
the French. The concept was to aftach a single bomb under the centfer fuselage and
provide the pilot with an electrical release switch. To test the theory, an evaluation unit,
Erprobungsgruppe 210, was formed and a number of Bf 109E-1s and Bf 110Cs were
assigned as test aircraft.

With only very minimal fraining in dive-bombing
techniques, the unit began their operafional
testing against British shipping in the English
Channel. The results of the limited endeavor
proved so successful that all Luftwaffe
Jagdgeschwader were ordered to form one
Staffel for Jabo operations. Normally consisting
of nine Staffeln, this usually meant the addition
of atenth unit, To equip these new units, Bf 109E-
1s, which were being replaced by the later
model Bf 109E-3s and E-4s, were retrofitted with
an ETC 50 rack for the carrying of a 50 kg (1104b.) SC 50 bomb and assigned the
designation Bf 109E-1/B. In addition, several Bf 109-E4s still on the assembly lines were
converted to Bf 109E-4/Bs through the incorporation of a central ETC 250 rack which was
capable of handling a single 250 kg (650-Ib.) bomb or four SC 50 bombs.

Bf 109E-3 with ETC 250 bomb

Continuing to strive for ever increasing
performance, Daimler-Benz developed the DB
601N powerplant which not only delivered 1,200
hp at take-off, but also offered an emergency
output of 1,250 hp for a duration of 1T minute at
altitudes in the 4500 m (15,000 ft) range. The
engine made use of flaftened piston heads
instead of the normal concave shape and
increased the compression ratio by 15%. Due to
this higher compression ratio the powerplant
also required the use of higher octane fuel, DB 601N engine on Bf 109E-3
necessitating a change from 87 to 96 octane. This powerplant was installed in to the Bf
109E-4 series in mid-1940 and the aircraft were given the designation of Bf T09E-4/N.
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Bf 109E-5 in Spring, 1940 with DB 601N engine

The Bf 109E-5 was identical o the standard Bf 109E-4 except that it included the installation
of a Rb 21/18 camera in the aff fuselage and deleted the wing-mounted MG FF cannon.
Produced side-by-side with the E-4, the E-5 was assigned the task of fighter-reconnaissance.
With the elimination of the wing armament and ammunition the aircraft's overall weight
was reduced to give it increased airspeed for escape from Allied fighter-interceptors. A
further refinement of the basic fighter-reconnaissance concept was reflected of the basic
fighter-reconnaissance concept was reflected in the Bf 109E-6, which was identical to the
E-5 model, except that it incorporated the higher performance DB 601N which had first
been installed on the Bf 109E-4/N.

Bf T109E-7/Trop with Stuka

The next Bf 109E variant to appear was the E-7 which was identical to the Bf 109E-4/N
except that it included a factory-installed ventrally-mounted ETC 250 rack capable of
interfacing with an expendable auxiliary fuel tank (for extended range operation), or with
an SC 250 bomb for use as a long-range fighter-bomber. This variant was further modified
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during 1941 to include the Bf 109E-7/U-2, an early Umruest-Bausarz (factory conversion kit)
which provided added armor plate profection for the underwing radiators, lower
powerplant area and fuel fanks, and the Bf 109E-7/Z which incorporated a GM 1 injectant
boost system to the engine. The injectant system tank, located behind the cockpit,
contfained nitrous oxide in liquid form which was fed to the powerplant by compressed air
and injected info the supercharger where it provided added oxygen. This was, of course,
advantageous at higher altitudes where the oxygen level is reduced, and the engine,
dependent on oxygen for combustion, starts losing power. The injectant system, in effect,
acted as an arificial altitude compensator.

The final two basic variants of the E-series were

Bf 109E-
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