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1. Main alcohol supply ‘ 1 l ’ ‘ l
2. Main fuel turbopump R O K G

3. Compressed air flask

4. Blower for expansion system
5. Automatic alcohol valve

6. Insulation

7. Front linking ring

8. Integrated acceleration gauge and radios
9. Explosive charge

10. Fuze head

11. Fuze channel

12. Electric main fuze

13. Nitrogen flask

14. Plywood panel

15. Automatic circulator

16. Alcohol-water mixture
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19. Insulated alcohol line

20. Alcohol mixing line

21. Fuel container (hydrogen peroxide)

22. Engine mount

23. Fuze container
(Potassium permanganate)

24. Mixture distributor

25. Drive heater (powerplant)

26. Alcohol cooling lines

27. Electric motor

28. Electric hydraulics

29. Radio antenna

30. Jet rudder

31. Rudder control line

32. Air rudder
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The Development of the V2

Strictly speaking, the age of space rockets
began at the moment when, in the spring of
1930, Wernher von Braun, and in the summer,
then-captain Walter Dornberger (Dr. Ing.
since 1935) were assigned by the Army
Weapons Office to the experimental unit of
Rudolf Nebel and Klaus Riedel. The basic
ideas had been written down by Hermann
Oberth as early as 1925. Wernher von Braun
brought imaginative initiative, awareness of
problems and capability to the leadership of
a team, Dornberger contributed systematic
procedure, organizational strength and
official support, though to a modest degree.

Since 1919 there was widespread interest in
rockets in many lands, inspired by technical
developments in the just-ended World War.
So it was only natural that Germany tried to
find in this realm a way around the weapon
limitations of the Treaty of Versailles. As of
October 1, 1932, von Braun was therefore
employed by the Army Weapons Office.
When Walter Riedel, formerly at the
Heylandt Works in Berlin and experienced
with small rocket engines, and Heinrich
Griinow, an experienced and practical
worker, joined the group shortly thereafter,
the first launch experiment took place at the
Kummersdorf firing range south of Berlin on
December 21, 1932, ending with an explosion.
The next “oven”, fifteen times bigger with
300 kilograms of thrust, was made of alu-
minum and alloys but fueled as before with
alcohol and liquid oxygen. This engine,
better cooled, provided 16 seconds of thrust
for the first rocket, ‘“Aggregate 1”” (A 1), with
its 150-kilogram weight, 1.40-meter length

and 30.4-centimeter diameter, but what with
its unfinished stabilizing and nose-heaviness,
still no flight. The change to high-percentage
hydrogen peroxide and alcohol and fuels
caused three deaths. Butin Arthur Rudolph’s
copper powerplant they developed, on
August 3, 1934, a thrust of 128 kilograms for
50 seconds. After the stabilizers were moved
to the middle, between the oxygen and
alcohol containers, the two “A2”’ test models
were launched successfully at the end of
December 1934 at Borkum, attaining an
altitude of 2.2 kilometers. A start had been
made.

The necessary establishment of the Army
Test Center at Peenemiinde (HVP), with its
launching course from the Greifswald Oie
along the coast of Pomerania, the hasty
transferral of the project to there and the
expansion of the HVP along with the Luft-
waffe took two years!

The A3, a “pure research device”, provided
a thrust of 1.5 tons for 45 seconds, had
stabilizing fins for the first time as well as a
gas-jet rudder, thermo- and barographs and a
parachute. It was 7.60 meters long and
weighed 740 kilograms. By now Dornberg’s
group had more than 50 members, a note-
worthy growth since the move in May of
1937. As of late November 1937 the rocket
could be tested at the Greifswald Oie. After
Dr. Walter Thiel had developed the 25-ton
powerplantsteadily and Dipl. Ing. PGhlmann
had improved the cooling decisively, the
most important requirements for the large
rockets were in existence, even though the
practical development of the engine took

four more years. Four test flights of the A3
indicated a too-great weakness of the steering
system against even mild side winds, despite
a launch that was problem-free in and of
itself.

Dornberger made sure that the next stage
of development was begun only when the
previous results had been checked and
verified. In this way the work had to lead to
success. Himself a scientist and a planner
aware of his goals, he constantly convinced
his team and his superiors that the difficulties
would be overcome and the work would not
be done by half-measures. His human
relations with his colleagues and their
confidence were the basis of the years-long
duration of the project.

Although the design of the A4, the planned
long-distance combat rocket, was in existence
since 1936—it was 14 meters long, had a
burning time of 65 seconds, a span of 250
kilometers and a 1000-kilogram load of
explosive—four years’ experience still did
not solve its problems, particularly that of
breaking the sound barrier. Therefore the A5
was introduced as a test model, using the
motor of the A3 butimproved steering, while
smaller models were launched from the air to
test their course stability. Test launchings in
the summer of 1938 were encouraging, and
after the installation of the Walter engine,
three problem-free launches of the A5 took
place in October of 1939, with a maximum
altitude of eight kilometers; thus it remained
the standard test model until 1942. An im-
portantintermediate stage had been reached!
Then Hitler reduced the funds, as he only
wanted to support projects that would come
to fruition in ‘“‘the war which will soon end.”
Intermediate success did not impress him; the
date of mass production of the untested A4
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Left: The first writing of the
seventeen-year-old Wernher von
Braun, “Theory of Long-Range
Rockets”, 1929.

Below: “Minimum Rocket”, called
Mirak I, developed by Rudolf Nebel,
Wernher von Braun and Klaus
Riedel and first demonstrated
publicly in September of 1931 at the
“Rocket Airfield Berlin-
Reinickendorf.” (M)

was pushed up to May 1941. In exchange,
Generaloberst von Brauchitsch made tech-
nical personnel, chosen from among 4000
men, available as of the beginning of the war.
On March 21, 1940 the 25-ton powerplant,
which had been developed for four years, first
ran satisfactorily for 60 seconds. Thus the
main requirement for the construction of the
long-range combat rocket was attained at
last. Just four months later the design for the
first two-stage intercontinental rocket was
finished, the subsequent A9/10, which would
need at least three years’ development. Its
maximum altitude was to be 350 kilometers,
its range in 35 minutes more than 5000
kilometers. From the Atlantic coast it would
reach America. The A4 powerplants were in
units of six. At the same time, the
Peenemiinde crew tried to reduce the too-fast
impact speed of the A4 in its descent by using
wings with aerodynamic lift and gain range
by modifying the rocket’s course. The result
was the winged A9, later called A4 b. A6 was
never built, and A7 was the A5 with wings.
After losing the aerial battle over Britain,
Hitler again recognized the urgency of the A4
program, but only within the already pro-
ceeding developments and without further
funding. A visit from Armament Minister Dr.
Todt with Generals Olbricht and Leeb led to
no decision. Only on August 20, 1941 was
Hitler moved to approve the A4 program to
the point of readiness for service. When
Albert Speer became Minister on February 8,
1942, he promoted the project vigorously,
especially when the first test model of the A4
was ready at Peenemiinde on February 25,
1942 to begin a year of testing. The launch
attempts on March 18, April 29 and August
16 failed, but a thorough investigation of the
failures led to constant improvements in
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Rudolph’s copper powerplant of 1934, an important first step.(M) Diagram of the Aggregate 2, 1934.



performance. On October 3, 1942 the break-
through success was attained: The 13.5-ton
rocket raced at 1340 meters per second to a
maximum altitude of 84.5 kilometers and
landed, after a flight time of 296 seconds, in
the Baltic Sea off the coast of Pomerania,
though its steering did not function perfectly
and it landed 17.7 kilometers off course. Its
usefulness was proved, but improvements
were still necessary. Hitler remained un-
moved and demanded at least 5000 rockets in
readiness for a mass attack. The Model 5 was
successful, achieving a range of 147 kilo-
meters on October 21. Models 6 and 7 were
failures. At Dornberger’s urging, Speer
obtained Hitler’s authorization for series
production on December 22, 1942, though
without the top level of urgency. The ban on
production had expired and mass production
was carefully introduced.

The series of further tests went on until
September of 1943: Superb flights of up to
287 kilometers alternated with operational
failures, steering malfunctions, tail fires,
explosions and rockets collapsing on the
launching pad or even, as on July 30, 1943,
landing on the airfield of the nearby
Luftwaffe test center with a thundering
explosion. At the same time Speer, on his
own initiative, allowed the construction of a
launching bunker near St, Omer to begin.
The ‘Development Commission for Long-
Range Firing” founded in February of that
year tried to simplify the very complicated A4
so that it, with its approximately 20,000
individual parts, could be produced and

assembled on assembly lines. Improvements
could still be added at any time. Dornberger
kept pushing for the decisive higher degree of
priority, and on February 19, Hitler spoke for
the first time of an “unknown, unique
weapon on the way to the front.” In com-
parison launching of A4 and Fi 103 (V 1) on
May 26, two ideal launches out of 20 tests
achieved a range of over 250 kilometers. From
June 28 to 30, Himmler turned up at
Peenemiinde and took an interest in the
project. The A4 costonly a third asmuchasa
fighter plane, the Fi 103 only one forty-fifth
as much as the A4. After reports from Dorn-
berger and von Braun, Hitler finally
authorized the highest level of priority on
July 7. He wanted the rockets fired from a
fixed launch site on the Atlantic, while
Dornberger advocated mobile use in the field.

While danger from air raids increased and
transfer to underground quarters in the Harz
was prepared for, the command came on July
26 to set up the first units of Artillery rocket
troops at Homeland Artillery Park 11 long
before the rockets were ready for use at the
front. A battery had three launching pads
with two rockets each, an intelligence unit, a
remote-control unit, an army Flak unit, a
fuel supply train and firefighting troop.
Their time to be ready to fire was to be 90 to
120 minutes, much superior to use at a fixed
site because of their mobility. The Artillery
Units (motorized) 482, 485 and 836, the SS
Artillery Unit (motorized) 500 and Technical
Artillery Units (motorized) 91 and 953 were
formed, with twelve batteries, under Artillery

Command 191/LXV. A.K. z.b.V.

Since April of 1943 the British had definite
knowledge of Peenemiinde, and on August
17-18 they made a mass attack on the HVP.
Four weeks later, development and pro-
duction recommenced, but the transfers to
Blizna and the Harz were hurried; full pro-
duction began there eight months later, under
SS command since August 22. The targeting
success was improved to 80%, and the dis-
persion was kept at 2% of the range. The
rockets were also insensitive to weather
conditions and could not be either tracked or
shot down; and they carried payloads of one
ton. As of May 1944 production took place at
the Mittelwerk near Nordhausen.

When fire on England with the Fi 103 (V 1)
ended, Paris was fired on in the night of
September 5 before the second rocket attack
on London from The Hague began on Sep-
tember 8, with four rockets launched each
day in September, eight in October, twelve in
November and fourteen in December, not a
day going by without launches, and the
number sometimes reaching 29 to 33. In all,
1115 were launched at London, 3185 at
southern England and 2100 at Belgium.
Eisenhower wrote: “If the Germans had
succeeded six months earlier, our invasion
would have proved to be difficult, if not
impossible!”” Dornberger, on the other hand,
said in 1963: “The task was a first step to one
of mankind’s greatest dreams . . . a decisive
turning point in human life.” The pressure
of circumstances at that time, though, led toa
very different result!
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Programm.

Auf Grund der Borkumer Ergebnisse Neukonstruktion

und Entwicklung eines Aggreguts fur 1500 kg RUcksto8,

45 Brennsekunden mit Steuereinrichtung nach Boykow.
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Entwicklung 1.1.35 = 1.12.35.

Entwicklung eines Druckzusmatzsystems mit PlUsesig-Stick-
stoff und Erhitzungsvorriochtunge.

Versuche mit Elektron=0fen.
Erprobung des 1500 kg Ofend.

Entwicklung einer Einebenden=Steuermaschine umd Durcher-
probung (zweite Einebende-gteuermaschine im Bau).

Haltbarkeitsversuche mit hochhitzebestiindigem Gasstrah

r n
Pestigkeitstechnische Untersuchungen und fertigungetech-
nische Entwicklung an Elektron-Behdltern fiir Innen- und
AuSeandruck.

Beginn der tntwicklung von Kreieelpumpen fir Brennstoff
und Plilseig=Sauerstoff in Zysammenarbeit mit Klein,
Schanslin & Becker.

Beginn der tntwicklung einec Rauchspur=Jagdflugseuges in
Zusammenarbeit mit L.C.II,Junkers und Hein@kel.

Entwicklung einer Rauchspur-Starthilfe fur Uberladene
Bomber in Zusammenarbeit mit L.0.I und Versuchsanstals
fur Luftfanrt.

gcul'x’oho Erwoiterungen und Begrilndung der "Versuchsetelld
ent®,

Auf Anordnung des Gruppenleiters
1 Abschrift fir Wa Prw B/V angefertigt,

A document concerning subsequent project direction, with the signature of Wernher

von Braun.
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Wernher von Braun’s freehand drawing of an improved shape of
the jet exhaust duct—care given to the smallest detail.
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Above:
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Map of the Army Test Center at Peenemtinde.
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Construction drawing of the A3 with improved

Erecting the A3 with the new erecting apparatus at control surfaces for the models of the supplying
the Greifswald Oie, early December 1937.(M) firms.



Above: The powerplant of the second A3 test model is recovered from the Baltic Sea on
December 6, 1937.

Above: The A3 rocket stands ready for a series of
tests from December 4 to 11, 1937.(M)

Right: Oxygen transport on the field railway lines
to fuel the A3.(M)




A3 rockets with their scaffolding on the Oie in mid-December 1937,
covered with tarpaulins as weather protection, before launching.(M)

First
results are

shown
I/A\

A5 A3

]

]

|

From A3 to A5: extended control surfaces,
shorter combustion chamber now outside the
alcohol tank—the design has matured.

11



Ty
_,‘h

i

P4\

&=
7

Above: A Heinkel Helll with A5 rocket models ready to launch
from high altitudes to improve course stability with the help of
built-in instruments, subsequently recovered by parachute, very
successful tests by Dr. Ing. Steinhoff.(M)

Right: Interior design drawing of the A5, semi-schematic.(M)
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Wernher von Braun criticizes a report by Engineer Groth on tests of the A4.

AUSZUG aus dem BERICHT des,Ing.GROTH iiber VORVERSUCHE mit A 4
(66/29 g.Kdos.)
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A view of the open rear end of an A4: at upper left is the hydrogen
peroxide tank for the steam system, below the injector of the
powerplant with 18 circular jets and mixing chambers, as used in
1941-42, later simplified for large-series production.(M)
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Above: Drawing of Test Site VII on the northwest
edge of the Peenemtinde-East development facility,
from which most A4 rockets were launched.
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Left: The heat retainer of the A4 with the physical
data in operating condition.(M)




Right: Distinguished visitors at Peenemtinde in 1941: from left to
right, General of the Artillery Emil Leeb, Chief of the Army
Weapons Office. in the background Heinrich Liibke, managing
director of a construction firm active in Peenemtinde, Armament
Minister Generalmajor Dr. Todt, Oberst Dornberger, General of
the Infantry Friedrich Olbricht, OKH, Chief of the General Army
Office.(M)

Soldiers and Technicians
develop the space rocket.

Flugbahn der Zweistufen-Rakete
(1349/42 g.Kdos.)

- 1. Jail-bfo= 2.T0i(—Dps- 3 il

zs i‘kn
Xs f'kl

s §'ks

N ;

Above: As early as 1942 the intercontinental two-stage rocket had
been designed.

Left: Powerplant specialist Dr. Thiel gives information on Model
3 of the A4 rocket in July 1942 to his team, from left to right,
Hunter, Hainisch, Schwarz, Muenz, Dr. Hackh, Zoike, Dr.
Schilling.(M)
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Preparations for the launch of the same model,
launched on August 16, 1942 with useful success—
the witch is meant to symbolize space travel and
the “magic of technology.”’ (M)

Below: In the summer of

1942 the first underwater
launches of 21-cm solid-fuel
rockets from a U-Boat of
the IX C-Class were made,
the tests being satisfactory
for subsequent rocket
launches.(M)

>

Behind the ten-meter protective wall of Test Site VII, an A4
with a portable gantry is being fueled from a tank truck.(M)



The A4 is successful
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success of the A4 at Peenemtinde on October 3, 1942.

17




Right: Atomic power for rockets was considered as early as
1942, as this high-priority secret research report by Colonel
Janssen of HVP to a cover address shows; it was discovered 27
years later by the U.S. Project “NERVA.”

Below: When Model 9 of the A4 left its course on December
12, 1942 and was destroyed on impact, the recovered injector
head of the powerplant was carefully inspected for faults.(M)
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How its use in the west was planned

Below: Design for a fixed battery under concrete on the Atlantic
coast, as Hitler wanted.
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Firing plan of the bunker near Wizernes in 1942. The rocket
hall extended through several stories.
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The long course
of testing

is accompanied
by many setbacks

Left page: At the launch of the tenth model of A4 at Test
Site VII in Peenemtinde at 10:45 A.M. on January 7, 1943,
2.5 seconds after ignition of the first stage there was an
explosion in the combustion chamber on account of a
malfunction.(M)

Above: For the transport and erecting of
the A4, Meiller trailers with typical clamps
for the collars were used.(M)

Left: Afterward, the rocket fell burning to
the side before power was turned on for
the main stage. In seconds a sea of flames
flared up.(M)
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Left: Walter R. Dornberger, born in Giessen
in 1895, entered service in 1914, became
Doctor of Engineering on March 5, 1935,
Colonel on August 1, 1940, seen here as
Major General (since June 1, 1943), taken
prisoner by the British and sent to the USA
and to Wright-Patterson Air Force Base in
Dayton, Ohio, became Vice-President of the
Bell Aero-System Company in 1960 and
died near Frankfurt on June 28, 1980.

Organizer,
Theoretician and Work

Below: Major General Dr. Dornberger talking with Professor Hermann
Oberth, the pioneer of space travel theory, in the summer of 1943.

The successful launch of an A4 from Test Site VII at Peenemtinde
in 1943.(M)




On July 6, 1943 the Model 33 of the A4 was
destroyed at Test Site VII by premature
cessation of burning.(M)

Setbacks
again

Below: Every recovered piece of an exploded
rocket is thoroughly analyzed for faults from
which lessons can be learned.(M)

Above: The same rocket tips over and
burns out.(M)




Left: Successful liftoff of an A4 four seconds after
launching in the summer of 1943, seen from Test Site
L.(M)

The development of
rocket artillery begins

Below: Inspection by the Army Weapons Office in 1943:
from left to right Major General Dr. Dornberger (seen
from rear), in civilian clothes Dr. Herrmann, Director of
the supersonic wind tunnel, Lieutenant General
Schneider, Chief of the Army Weapons Office, with
binoculars, in front Dr. von Braun, Colonel Zanssen,
Commander of Peenemtinde.(M)

id
1

Entwowf
®eheime Kommandofache ;g
P+ Berlin, den [ mi 1

¢ 36 11/gtad J 3 0931, App. 20
SJO87 g-Edoe. Oberstleutnant Thom

€ Ansfertigungen

Yerteiless

An AHA / Im 4 ® l,Auef,
Mh 4 ¥a A / 8tad Chefgr.2.Ausf,
cfrmmmm—=p Va Priif/Sted Ia = 3.Ausf.

,q' Vo prag 11/star 3 LT
v/ 7 2

= S.Aucf.
w 6.Anef.
Betr,s Somderformationes.
Bespreshung am 21.7.43 mit Oberstleutnant Thom (Va Prilf 11).

’x. Pur die Aufstelluang der Senderfoymsticnss it folgender 1.Auf-
stellungsplan vorgeseben:

1.4uf- Truppenteils sufstellunge— Verliturige
stellungs— orts Yervendung
s
1%.8. 3.Battr.(2) Art.adt. (t mos) $35% Carlshagen A:-:xga .-
ad 1,9,
Teilem sum
Rnssis.
1.9. 8tab art.Abt. (t mot) 953 Oreifewald Amsbildung.
1.9, 8tad Axt.Adt. (mot) 836 Anklen Ansbildung. =
ab 1,10, mash
or. Derm.
15.9. 8tab art. Edr. (mot) 191 Carlshagen Aucbildumg.
15.9. 1., 2., 3. Bettr. Art.Abt.
(mot) 836 mit 1.-3.Treibetoff-
kclonne Gr. Borm :u-butw
15.9. l.u.2, Battr. Art.Adbt. (¢ met) 1 sem
59 955 Carlehagen Binsats

¥s A - Va Prif 11 - tbersendet in des nkehoten Tegen die ves
ANA/Ia 4 mitgepriftes K 8% M. Ame Oohomtm-‘ﬂh‘n wird c‘
keinan Gcn-tu.!stouu‘sbafm horansaugoden, sondewrn Xins ehle.

1X. Stsd AR 760 wird su einus nocn festsusstsemdem Zeitpunkt in
$tad Axt.Adt. (mot) 836 uberfuhrt.

Secret plan for the establishment of rocket artillery
troops, July 26, 1943.



Preparations for use
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Heeresanstait Leitstrahl-Stor erl'et

Peenemiinde einer K R.-Batterie

Skirzen:d

Tag

9.21942

Name!

e Guany

From top to bottom:
Warhead with 1000 kg
payload

Navigational devices
Gyroscope

Alcohol tank
Automatic valve
Oxygen tank
Permanganate tank
Double-walled alcohol
ducting

Tank for hydrogen
peroxide

Steam turbine

Pumps

Oxygen distributor
Combustion chamber
4 Graphite rudders

Jet

Drawing 71/72
AGGREGATE 4

V-2 on the Meiller truck
(V-2)

Left:

Radio-control
drawing of a rocket
battery.

Right:
The Meiller trailer
serves in practice as

a “mount” for the
A4.(BA)

— SAUERSTOFF-VERT!
ALKOHOL-
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Tower truck of an FR battery with hydraulic platform for further servicing of the vertically erected rocket.(M)




Air attack in August of 1943

Below: The fully destroyed main street of the scientific
community of Karlshagen after the large-scale air raid on
August 17-18, 1943.(M)

Above: The air raid of August 17-18, 1943 caused only
limited damage in the workshops of the HVP.(M)







Transfer of firing experiments
to the east
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Der Reichsminister amins’Berlin W 35 S, Sept. 1943
fir B:Vafrnmg uad Munition u:htmatesﬁallee 3 ’
Youwionslon fir FernschieBen Fernsprecher: 22 38 51
™. Ar. 2659/43 g.Re.FK/Bah. B 0. Asbertigungen.
ks Anclertigung.
Bericht -

dbor die Sitzung der Kommission fur Fernlchioﬁen an 9.9.1943
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In Laufe der Sitsung wurden fiir das Gerit A 4 folgends Termins festge-
stellt:

1) Brprobung des neuen Ofens am 15.9.1943

2) Ereter voreiafachter scharfer SchuB Mitte Oksober 1943

3) Erster gezielter soharfor Scku3 ga 15.11.1943

4) Erate mot.Batterie stoht am 1.12.1943

5) Bichete Zozulssionssitsung Anfang Oktober 1943.

Zu Punkt 1) der Tegesordrung:

Prof.v.Braup berichtet kurz tber den Stend der Entwicklung A 4 wnd an~-
s<bliefend kurz Uber Basserfall.

Die Fatwicklung des Gerdtes A 4 ist praktisch sus AbechluB g
komeen, SchieBversuche mit scherfer Sprengladung (dynsmisold
ersuche) ctehen noch aus. Diess mlseen nooh stattfinden,
ur sich ein Bild Qber dle Trefforwirkung und (ber die Punk-
tion des Ziiaders zu mached. Statischa Versuche zind schon
gonacht werden, indem Gerite gesprengt wurdan. Die Rirkeng
entspretk der Firkung stner ¥ine von etwa 1300 kg, wobei eia
Krater von 7 m Tiefe wit einem Durchassser von 13 m ent=
staud. Tber die kombdiniorts Mirkung des im Ziel auftraffen=
den Geschosses sind noch keine Xrfohrungsn vorbanden.

Anf Bofehl des Wihrers wird oun die Anlags gaus nach dem
Osten verlegt, um dort ungestdrt von Luftangriffen SohieB-
versuobe durohfiihren zu konnen. Die erste aot.Batterie
steht erst am 1.12,1943 gur Verfiigung. Die Grinde hierfiir
liegen darin, daB fertiggestellte Sohaltanlsgen und viele
dluzelteile bei dem letzten Luftangriff {n Pecneniinde ser-
@t6rt worden sind. In dor letzten Zeit habea wir uns tot ge
gtellt, wir alissen 3edoch eigen kursen SchisSuetried wieder
wuflebuy lasson, doch werden diasa Versue: & Tur bei schlechs
tea

|

Above:

The models for the A4b; the decision is made in favor of

Model 5, to utilize its ability to glide.

Left:

Plans for the “Commission for Long-Range Firing” of
September 15, 1943 for continuation of training at the
“Heath Camp” of Blizna/Gen. Gouvern.
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An A4 in a successful launch in the autumn of 1943 at Blizna, spied on for a long period by the Polish
Resistance.




Much preparation
in setting
up rocket batteries

Right: After the rockets are erected, checking the steering
system of the nearest one has already begun.(M)

A tank truck of the fuel supply train in service with the 1st and
2nd units.




Right: An A4 at the “Central Works” in
Niedersachswerfen after the Americans arrived on
July 8, 1945, two days before the Russians.

Below: A fuel supply train’s tank trailer for
liquid oxygen.

Production continues
underground,
especially in the Harz.




Towing an unfueled A4 rocket out of an isolated forest depot by a narrow-gauge locomotive.(M)




Left: Delivering a rocket to the preparation facility on a Vidal
transporter.(BA)

Typical transport trailers,
slightly modified,

serve to transport

the big rockets.

Below: The Meiller trailer brings it to the firing position and
s crects it.
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Drawing of a long-range rocket launching site after being set up and firing its first rocket.
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Erection of the A4 rocket by a Meiller trailer; the towing tractor has already left. Model for later simple setups.(M)
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Right: RAF photo of November 27,
1944. showing the forward portion of
the A4 powerplant with its 18 jets
and parts of the drive block,
discovered in Belgium—the ruins
reveal the construction.(E)

The A4 is in mobile use as “V2”,
and successful at great expense

Left: Launch of an A4, now called V2, from a field launch near Wassenaar, The Netherlands.(BA)
37
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Assembly hall at the HVP Test Facility South in 1944, with A4 rocket powerplants; more than 60,000 changes were
needed to prepare them for series production—the powerplant determined the quality of the rocket.(M)
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Above:
The A4 as a railroad rocket in transport
through thick woods.(M)

Eight A4 rockets, camouflaged and examined, at
Peenemtinde in 1944.




Above: Rear end of a rocket on a stake truck in
front of a tunnel.

A4/V2 betore being launched from a railroad
car, a technically interesting possible utilization

that was hardly ever used but still plays a role in
the USA today.
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Above:
Comparison sketch and cross section of the A4/V2.

Comparison of the A4 in cross section, and on a launching pad.



Inspection in the Spring of 1944 by Generalfeldmarschall Keitel. From left: General Warlimont, OKW,
Generalfeldmarschall Keitel, Generaloberst Fromm, Commander Ersatzheer, Begleitoffizier, and Generalmajor Dr.
Dornberger.
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The age of rockets
has dawned,

with futuristic
designs.

Left: A4

Stages: 1

Length: 14.03 meters

Weight: 12.9 tons

Thrust: 25 Mp

Load: 1 ton

Speed: 5760 kph

Range: 330 km

Development: 1936-1944

First launch: October 3, 1942
Final status: Series production

Center: A4b

Stages: 1

Length: 14.03 meters

Weight: 13.5 tons

Thrust: 25 Mp

Load: 1 ton

Speed: 5500 kph

Range: 750 km

Development: 1940-1945

First launch: January 24, 1945
Final status: Testing

Right: A 9/A 10

Stages: 2

Length: 87 meters
Weight: 200 tons
Thrust: 13 Mp

Speed: 4320 kph

Range: max. 5500 km
Development: 1940-1944
First launch: None
Final status: Pre-project




- Entfernungen in km -

Flugbahn der zweistufigen Interkontinental-Rakete
A 9/10

Flugbahn der gefliigelten A 9,spidter A 4 b

- Entfernungen in km =

Above: Trajectories of the
A9 and A9/10 with
flattened descent as a
result of gliding.

(obscured).(M)

I~ \
6 Turbopumpen
6 Zersetzer m, T - Stoffregetventi

Prinzipskizze 8 Stern-Triebwerksaufbou

YRR A

Above: Bundles of six units in the
powerplant of the A9/10, with
powerful thrust.

Left: Field Marshal Keitel observes the flight of A4 rockets
through a filming theodolite in 1944; at his right are
Lieutenant General Beisswinger, Chief of Army Armament,
Major General Dr. Dornberger and Professor Hermann Oberth
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Right: Transcript of the
discussion of December
9, 1944 concerning the

3

 ~ m.g;?_' . use of the A4 from the
. / E ; L sea, towed by U-boats.
”:g‘:?‘e{'»?:‘:!,’:!} i

Above: The model of the gigantic A9/10 rocket
gives an impression of its great size.
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Gegenstand der Besprechungi

Schiessen mit A4 von See aus,

Zweck der Besprechung:

Erste technische Fuhlungnalme zwischen der Werft und der
Entwicklungsabteilung des Gerdtes.Vorkldrung und Fixierung
einiger grundlegender Fragen {iver die sohieasstechnische
Durohfilhrbarkeit des Vorhabens.

lnhalt der Besprechung:

Dr.Diokmann erliutert den Plan,das Gerat A4 in einem von einem U-Boot
unter Wasser geschleppten Schwimmk¥rper auf glinetige Schussposition sut
eine feindlioh Klste heransubringen,dad Gerlt von dem in Schussetollung
gebrachten Schwimmkirper eu versochiessen und diesen su neuer Verwondung
wieder zum Heimathafen zuriickzuschleppen. Schiffsbaunlissig ergeben aich
hher vor allem die -Abmessungen,der geforderten Stabilitét und weiterer,

durch dfe TFregen der Eigenarten des Gerltes und des Abschussds beding-
ten Einrichtungen.




Above: President John F. Kennedy at the Marshall Space Travel Center in 1962,
visiting Wernher von Braun at the height of his success, seven years before the
landing on the moon. The managing director of NASA since 1970, von Braun
died in 1977.

On its way to being an international rocket,
the successful subsequent model of the A4 was
halted immediately because of the war situation.

Right: A4 b, forerunner of the A9, shortly before its successful launch on
January 24, 1945 at Test Site X in Peenemtinde—the ancestor of the “Space
Shuttle.” (BA)
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Chronology

End of 1929: Ballistic Department of the Army Weapons Office under Professor
Dr. Becker receives assignment from Government Defense Minister to examine
uses of rocket propulsion.

Spring 1930: Dipl.-Ing. Walter R. Dornberger, as assistant to the Ballistic
Department of the Army Weapons Office, makes contact with individual groups
of inventors.

September 1930: Rudolf Nebel establishes test center in Tegel.

January 1, 1932: Construction of Kummersdorf-West Test Center begins.
October 1, 1932: Wernher von Braun receives a contract through Dornberger to
succeed Rudolf Nebel.

December 21, 1932: First attempted ignition of a rocket engine fails at
Kummersdorf.

1933: Successful tests of rocket engines and development of Aggregate 1.
December 1934: Aggregate 2 is tested successfully at Borkum.

1935: Development of Aggregate 3 begins.

1936: Dr. Thiel joins: Development of the 25-ton engine begins, first plans for
A4 project.

April 1936: Establishment of Peenemiinde Army Test Center decided on.
Summer 1937: Captain Warsitz flies a Heinkel He 112 at Neuhardenberg with
the rocket engine developed at Kummersdorf.

December 4, 1937: First test model of the A3 rocket launched at the Greifswald
Oie.

December 8, 1937: Launch of the third A3 model.

Summer 1938: First test launches of Aggregate 5 from the Oie.

March 23, 1939: Hitler visits the Kummersdorf Test Center.

June 20, 1939: The He 176, world’s first rocket-powered airplane, flies with the
new powerplant at Peenemiinde.

November 1939: Hitler limits the project considerably.

March 21, 1940: First test ignition of the 25-ton engine at Peenemiinde.

July 29, 1940: First design for a two-stage intercontinental rocket.

Spring 1941: Hitler gives the project a level of priority.

August 20, 1941: Hitler approves the development of the A4 until ready for
service.

October 29, 1941: Peenemiinde prepares plans for the development of an anti-
aircraft rocket. Dornberger expects the A4 to be ready for service by year’s end.
Summer 1942: First test firing of rockets from a submerged U-boat.

June 13, 1942: Second model of A4 falls. Hitler expresses new concern.

July 8, 1942: Use of Aggregate 4 for upper atmospheric research is considered.
August 16, 1942: Third model of A4 explodes at 11-kilometer height.

October 3, 1942: First successful launch of an A4 after 12 years’ development.
October 24, 1942: Hitler denies “highest priority level.”

December 22, 1942: Command for series production of the A4, establishment of a
test production facility.

January 1943: Hitler has doubts about success of project.

February 1943: Practical production program planned.

July 7, 1943: Hitler puts A4 program at highest priority level of the German
armament program, against Goring’s advice.

August 17-18, 1943: First large-scale RAF air raid on Peenemiinde.

Late August 1943: Establishment of a long-range rocket troop school with Test
Battery 444 in Koslin.

September 1, 1943: Beginning of assembly-line production of the A4 at “Central
Works”’ near Nordhausen.

October 19, 1943: OKH production contracts for up to 12,000 rockets.
November 5, 1943: First field test firing of the A4 by Battery 444 in Blizna, troop
training until April 1944.

December 1, 1943: First long-range rocket battery ready for service.

June 22, 1944: Hitler limits production in favor of V1 and jet planes.
September 5, 1944: First A4 rockets fired on London from The Hague by
Artillery Unit (mot.) 485.

December 27, 1944: Launch of the first winged A4b from the Tucheler Heide
fails.

January 24, 1945: First successful launch of an A4b; development of the A9/10
immediately forbidden.

February 14, 1945: Last launch of an A4 from Peenemiinde.

February 17, 1945: Peenemiinde is evacuated (completed early in March).
March 27, 1945: Last launch of a V2 in the west.

April 15, 1945: End of V2 action.

May 4, 1945: Red Army occupies Peenemiinde.
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’ ; A 0 i Launch of a V2 from a field position in The Netherlands.

| — , Left:
80887"402333 !
| < ) The original A4 (V2) standing in the German Museum in Munich.
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