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Richard Wagner Götterdämmerung, Prologue, Brünnhilde (1874)

For the Ring take now
       my horse!
Though he once carried me
boldly through the air---
with me
he lost all his magic powers; 
above the clouds
through lightning and thunder
no more
will he brave the way.

Für den Ring nimm nun auch
       mein Roß !
Ging sein Lauf  mit mir
einst kühn durch die Lüfte,
mit mir
verlor es die mächt’ge Art;
über Wolken hin
auf  blitzenden Wettern
nicht mehr
schwingt es sich mutig des Wegs.
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Nuclear Triad

•  The nuclear triad was NOT originated by the U.S. and Soviet Union after World War II.

•  The nuclear triad was originated by Germany during WWII, then the tech was transferred.
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Nuclear payloads

1.  Land-launched intercontinental missiles

     A. Liquid propellant missiles

     B. Liquid propellant space planes

     C. Solid propellant missiles

2.  Submarine-launched missiles

     A. Sub-launched cruise missiles

     B. Sub-launched ballistic missiles

3.  Intercontinental jet bombers
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Werner Grothmann, 2002, pp. 9, 18. 
What I know is the actual preparation for 
the prototype production of the two fully 
constructed atomic bomb types for uranium 
and plutonium… I was not allowed to know 
anything about it, so I can only say that 
there were two standard types for use 
against cities and two more of a different 
size, which were supposed to be tactical and 
contain smaller charges. I learned only after 
the war that one of the two smaller ones 
would have had a charge equivalent, that is 
a comparable explosive material quantity, 
of I believe 130 tons. This was supposed to 
be used against railway tunnels, port 
facilities and military installations. The 
point was that the small weapons required 
only very little material, which overcame 
first of all the shortage [of fission fuel]… I 
know that the smaller was about the size of 
the SC 250, but the weight was higher. 

Fission Bomb, Mass ~300 kg, Yield <1 kT, Tested 1944-45?
Erich Schumann and Walter Trinks. DE977825.

T. J. Betts and R. P. Linstead. 15 Sept. 
1945. AFHRA A5186 pp. 904–1026.
Certain items have been omitted 
because of security considerations… Of 
particular significance were the 
statements, made by German experts in 
the rocket and controlled missile field, 
that much of the priority accorded their 
work by the German High Command 
was in anticipation of the use of atomic 
explosives. These authorities stated that 
KWI had repeatedly assured Hitler that 
an atomic explosive would be available 
for use within a comparatively short 
time. During the last months of work by 
the Peenemünde staff, V-weapons were 
designed with much smaller war-heads. 
Quite possibly this trend was in 
anticipation of the successful 
development of a German atomic 
explosive.

Small prolate warhead with two-point ignition,
similar to (but less powerful than)
postwar U.S. designs such as W45.

For more information, see Forgotten Creators D.8, D.15.

NARA RG 165, Entry NM84-187, 
Box 137, Folder BW 55

SC 250



A number of sources reported at least four successful test 
explosions from October 1944 to March 1945.

Test explosions were likely kept as small as possible by using just 
enough fuel to briefly achieve criticality, both to conserve weapons-
grade fuel and to minimize the mess made in German territory.

With enough fuel, fielded versions could have had larger explosive 
yields than the first U.S. fission bombs.

For more information, see Forgotten Creators D.8 and D.15.

Fission Bomb, Mass 2000 kg, 
Yield 10s of kT, Tested 1944-45
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Gadget/Fat Man diagram from Carey Sublette
nuclearweaponarchive.org/Nwfaq/Gadget2_sm.png



Werner Grothmann, 2002: “The hydrogen bomb. That was also worked on… Himmler once mentioned in a small circle that the first prototype of this could 
come at the earliest between June and October 1946… It must have looked like a swollen bomb… By the way, what the physicists told Himmler in their 
private lecture on the hydrogen bomb had really electrified him, because he heard that the explosive effect would be a hundred times greater than that of the 
uranium bomb.”

Wolfgang Ferrant, 1945: “Our purpose was to produce, within an extensive reaction area which contains a very large number of atoms capable of reacting, a 
temperature or an almost entirely uncoordinated heat motion, such as prevails on the stars. At the same time, the density of the reacting material should be 
as great as possible. Under these circumstances atomic reactions will occur... Lithium D hydride is well suited as the choice of substance… Our method, 
therefore, results directly in the creation of a source of neutrons of greatest intensity… If the purpose is to obtain energy alone, the neutrons formed will be 
utilized in splitting the uranium atom; and in that manner extraordinary amounts of energy will be liberated, as a first product, by way of the neutrons. The 
lithium-D-hydride, recipient, therefore, will be surrounded by a coat of uranium. Quite possibly a special advantage could be obtained by adding a quantity 
of uranium D compound to the ``large particles" and to the recipient mass; because in this manner a considerable amount of energy will be given off by 
uranium fragments located within the reaction area, and this state of affairs might possibly result in further increases of temperature within the reaction 
area. ... There will result an explosion of the entire LiD mass, since the external reaction zone is capable of enlarging itself on the strength of its own energy 
production.”

Hans Thirring, 1946: “In a ‘super atom bomb’ it would be possible to use on the order of tons of lithium hydride compared to kilograms of plutonium [for 
fission], in such a way as to produce an effect several thousand times as large as before. God have mercy on the country over which a six-ton bomb of lithium 
hydride is made to explode! If the idea is realizable at all, the former uranium bomb or plutonium bomb would only play the role of a sparkplug in such a 
super atom bomb.”

Heiko Petermann, discussion notes with Alfred Klemm, 5 March 2004: “Main focus of the work was the production of Li6 by separation of Li7. This was 
achieved very well in the electrolytic process. From 1942--43. Klemm pointed out that he was probably the first to achieve the separation by means of 
electrolysis… He also confirmed that the tritium problem (disintegration of Li6 into tritium) was already discussed before 1945.”

Immigration of Austrian Scientists to Soviet Zone, ca. 1949: “SCHINTLMEISTER, Dr Josef Peter… During war, succeeded in isolating Transuranen to 
Transuranen 104… In September 1948 he reportedly contacted JOLIOT CURIE on problem of extracting plutonium. Censorship intercept indicates subject 
is currently interested in lithium hydride bombs, originally begun with STETTER.”

U.S. Army CIC, 29 September 1953: “Karl Lintner… was Dr. Georg STETTER’s assistant in the Second Physical Institute during World War II, when 
STETTER was working on the splitting of the lithium nucleus... All of STETTER's research material and notes fell into the hands of the Soviets in 1945...”

Assistant Chief of Staff, US Army G-2, 6 April 1954: “During the war, the nuclear physicists of the Second Institute of Physics in Vienna engaged in a 
research project of releasing high amounts of energy through nuclear reactions of the lithium hydride crystal *Li H*. The research was carried out mainly by 
Dr. Karl LINTNER under the supervision of Prof. Dr. Georg K. F. STETTER.”

Air Intelligence Report, 15 June 1946: “Heavy Hydrogen Bomb. In Germany a letter was picked up by the American censors. It had been written by a 
German desirous of exchanging information for an opportunity to go to the United States. The writer professed knowledge of ‘heavy water’ research in 
Germany and of an ‘even more deadly weapon than the atomic bomb’.”

       For complete quotes and sources, please see Forgotten Creators D.9 and D.14.

Over 30 Sources: LiD H-Bomb with Fission Primary, Radiation Implosion,
Total Mass 6000 kg, ~1.6 Megaton Yield, Expected Test 1945-46



Edmund Tilley, 13 July 1946: “KÄSTNER told Lt. GUTMANN of a new radio-active bomb, weighing six tons. This bomb has no fins and is lowered by 
parachute… In July 1944 a small group of the Forschungsstaffel was sent to Northern Finland [to map a test site]…”

Eugen Sänger and Irene Bredt, 1944: “As an example of area attack with single propulsion and full turn, we use the attack on New York at a range of 6500 
km. For c=4000 m/sec, the bomb load is 6 tons, and the detailed attack runs as follows…”

New York Times, 4 December 1946: “Wernher von Braun… revealed today that before the war ended the Nazis were building a 100-ton rocket to strike at 
the United States… He said it would have carried a ‘pay-load’ of six tons and would have traveled thousands of miles to strike the United States.”

Hermann Zumpe, 7 November, 1946: “…the maximum weight allowable for the motor, fuels, and shell was 20 tons, leaving 6 tons for the warhead.”

Allen Dulles, 14 March 1944: “Length 15 to 17 meters, weight of explosive 4 to 6 tons. Rocket consists of over 1000 parts…”

Gordon Gaskill, March 1945: “The leading V-2 authority for the United States Strategic Air Forces in Europe [Donald Putt]… has calculated for me 
approximately what kind of rocket might hit New York. Leaving Germany, it would weigh 63 tons, mostly fuel. Its war head would be 7 tons of high 
explosive.”

Charles Chamberlain, 9 February 1946: “Another atom scientist in the British occupation zone of Germany---Prof. Paul Harteck of the Kaiser Wilhelm 
institute of physics in Berlin---said that the light rays thrown out during the enormous explosion of an atomic bomb added greatly to the destructive force… 
This frees an amount of light which is beyond the visible spectrum. Only a few people know that the reflection of beams of light on solid bodies also exerts a 
mechanical pressure. This pressure is so small where our normal light is concerned that it is not noticed. The amount of light freed by an atomic bomb is so 
great it destroys walls.”

Rodolfo Graziani, 1948: “Everybody can say what they want about the matter of secret weapons; but the fact is that secret weapons in Germany were there: 
they were there in the most absolute way… There was the V-1 and there was the V-2, but it went all the way up to the V-10 which destroyed within a ten-
kilometer radius every element of life.”

Pittsburgh Press, 7 August 1945: “21ST ARMY GROUP HEADQUARTERS, Germany, Aug. 7 (UP)… The bomb, it was calculated, would wipe out 
everything within a radius of six miles. A famous German research scientist [Wilhelm Groth, in] charge of the experiments was flown immediately to Britain 
at the time. He estimated his work would have been completed by October [1945].”

Daily Mail, 30 October 1944: “Immense concrete works on top of a hill in Artois, near Saint Omer, were intended as a launching place for flying bombs, 
which, the Germans boasted, would wreck New York… German engineers told local French people that when the vast machinery was installed and ready to 
fire, the district would have to be evacuated for six miles around.”

Goffredo Coppola, 16 February 1945: “The Germans have found the means to disintegrate the atom… The disintegration occurs in successive cycles and 
covers vast areas of tens of kilometers. In the laboratories work is at full capacity.”

       For complete quotes and sources, please see Forgotten Creators D.9 and D.14.

Over 30 Sources: LiD H-Bomb with Fission Primary, Radiation Implosion,
Total Mass 6000 kg, ~1.6 Megaton Yield, Expected Test 1945-46
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Standard A-4 (V-2)
Length: 14 m
Payload: 1 ton
Total mass: 14 tons
Thrust: 27 tons
Range: 300 km
First flight: 3 Oct. 1942
Built: >6000

A-9 (A-4b)
Length: 14 m
Payload: 1 ton
Total mass: 14 tons
Thrust: 32 tons
Range: 600 km
Launched: 27 Dec. 1944
 24 Jan. 1945
Built: ≥10



Modified
A-4 with
Central

Payload?

(A 2-Ton
Fission
Bomb?)

TNA (Kew)
AVIA 40/717.
March 1943.

Redrawn by Philip 
Henshall. 2000. The 
Nuclear Axis: Germany, 
Japan and the Atom 
Bomb Race 1939-1945. 
Phoenix Mill, UK: 
Sutton. p. 123.



Were extended A-4s built during the war?
Extended A-4 (18 or 21 m vs. 14 m)



E.7. ANALYSIS OF ADVANCED ROCKET DEVELOPMENTS 5811

Characteristic A-4 18mA-4 21mA-4 SS-1 SS-2 SS-3 SuperV-2 Redstone

Country Germany Germany Germany USSR USSR USSR France US
Operational 1942–45 1945? 1945? 1950–53 1953–56 1956–67 1946 design 1958–64

Diameter (m) 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.77
Length (m) 14 18 21 14 18 21 14.5 21

Body (kg) 4000 4000 4000 4000 5000 4000 3000 4000
Propellant 9000 16,000 24,000 9000 16,000 24,000 16,000 24,000
(kg)
Payload 1000– 1000– 1000– 1000 1000 2000 1000 4000
(kg) 2000 2000 2000
Total mass 14,000– 21,000– 29,000– 14,000 22,000 30,000 20,000 32,000
(kg) 15,000 22,000 30,000

Fuel Ethanol Ethanol Ethanol Ethanol Ethanol Ethanol Kerosene Ethanol
Oxidizer LOX LOX LOX LOX LOX LOX Nitric acid LOX
vexh (m/s) 2000 2000 2000 2000 2000 2300 2630 2300
Thrust (kN) 270 380 400 280 380 490 392 460
Burn time (s) 68 85 120 63 85 112 108 120

Range (km) 300 600 900 300 600 1200 1500 400

Est. velocity 1850– 2600– 3200– 1850 2300 3300 3800 2900
!v (m/s) 1650 2300 2900
Est. flight 4.5–4.0 6.2–5.6 7.6–7.0 4.5 5.6 8.0 9.2 6.9
time !t (min)
Est. altitude 88–70 170–140 250–210 88 140 280 370 210
!H (km)
Est. range 350–280 680–560 1000–860 350 560 1100 1500 840
!x (km)

Table E.4: Approximate values from known German (14-meter regular A-4), German-based Soviet
(SS-1, SS-2, and SS-3), German-based French (Super V-2), and German-based U.S. (Redstone) rock-
ets used to extrapolate characteristics of possible German extended A-4 rockets (18-meter and 21-
meter versions) [data adapted from Jürgen Michels 1997; Uhl 2001; http://www.astronautix.com].
Extended German rockets may have also used kerosene (or other hydrocarbon fuel) and nitric acid
oxidizer like the proposed Super V-2.

From Table E.4, note that the estimated altitude and range agree very well with the A-4 trajectory
shown in Heinz Stoelzel’s diagram in Fig. E.96.
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Gerhard Reisig. 1997. Raketenforschung in Deutschland: Wie die Menschen das all 
eroberten. Münster: Edition Lenser. pp. 707-708.

In his memorandum “Development Principles” of November 1941, W. Dornberger 
postulated that the “A-4” rocket should only be a temporary interim solution. The 
actual military requirement was for a long-range missile with a range of 450 km 
(Dornberger, 1941). The corresponding rocket type was given the designation “A-8.”

The “A-8” project thus required a fundamentally new system configuration, which 
was analyzed in detail (Hellebrand, 1942). Meissner (1941) discussed 16 different 
configurations of an “A-8” rocket in order to determine an optimal balance of the 
various parameters of the rocket. In these designs, the aerodynamic shape of the “A-
4” rocket was to be retained as far as possible.

The basis of the “A-8” configuration was a new engine with a thrust of 30 tons (294 
kN). Werner Thiel had already begun the development of such an engine in 1941 
(Thiel, 1941). The propellant for the 30-ton engine is a combination of fuel oil and 
Salbei [nitric acid]. The fuel oil can be replaced with a 50 percent mixture of benzene 
and gasoline. This engine is a high-pressure type with a combustion chamber pressure 
of 40 atmospheres (41 bars). With the 30-ton engine, an engine cutoff velocity of over 
2,000 m/sec, Mach number of 6.8, is achieved. At these high Mach numbers, the rocket 
becomes aerodynamically unstable, i.e. the center of pressure of all aerodynamic 
forces on the rocket moves in front of its center of gravity. A certain improvement in 
stability is achieved by lengthening the airframe to L = 13.5 diameters.7 [...]

The “A-8” missile would have been an advanced, pioneering project. It remained only 
a “paper project.”

Table XI.2 Dimensions of the “A-8” model
Length:   13.5 diameters [22 m]
Diameter:   1.651 m
Weight without payload:  22.8 tons/224 kN
Engine cutoff Mach number: 6.8 [~2100 m/s]

7 “A-4” rocket: L=8.5 diameters [14 m]

Jürgen Michels. 1997. Peenemünde und 
seine Erben in Ost und West: 
Entwicklung und Weg deutscher 
Geheimwaffen. Bonn: Bernard & 
Graefe, p. 71.

A whole series of designs, some of which 
differed greatly from one another, ran 
under the name Aggregat 8. The first 
study corresponded in size to Aggregat 
5, but was to be powered by Salbei 
[nitric acid] and Visol (also known as 
fuel oil). At the end of 1941, a so-called 
high-pressure rocket was developed, 
which was to correspond in size to 
Aggregat 4. With 8330 kg of nitric acid 
and 1670 kg of fuel oil, a thrust of 
approximately 50 tons was to be 
achieved. This rocket was to carry a 
warhead of 2000 kg over 300 km. Even 
larger was another design, which 
envisaged 14,295 kg of nitric acid and 
2860 kg of fuel oil. Although a lower 
thrust of 35 tons was planned, it was 
hoped that a maximum speed of 7380 
km/hr could be achieved due to a long 
burn time of approximately 100 seconds 
and a payload of 2500 kg could be fired 
over a distance of around 450 km. The 
launch weight was intended to be 22,370 
kg.

None of these studies ultimately got 
beyond wind tunnel tests.

Meet the A-8 (Multiple Versions)



1943-44 Production of Large Rockets at Friedrichshafen



CIOS XXVIII-56. 
Rockets and 

Guided Missiles.
p. 9.

“The capacity of 
the fuel tank was 
4,460 litres. Some 
larger tanks were 
made for A.4 
towards the end of 
the war, but were 
never used. (ENG. 
FINZEL)”

CIOS ER 38. AFHRA
A1007 frames 0983-0984



Report T.I. 3339 (SD-2621pt/947),
Flying Bombs and Rockets.

December 1944. NARA RG 77,
Entry UD-22A, Box 165,

Folder ALSOS MATERIAL

1943-44 Test Launches of Extended A-4 Rockets

Boris Chertok. 2005-2012. Rockets and People. Vol. 2, pp. 188-189.
The Germans who developed the guidance system for the A4, and after them our 
specialists who developed the R-1 and R-2 guidance systems, viewed them as 
controllable objects possessing the properties of a “solid body,” meaning that 
when exposed to loads, the missile hull would not deform at all. Such an 
assumption proved inapplicable for the R-5 missile, which was more than 20 
meters long with hull diameter of 1.65 meters, like the R-1. The missile hull bent 
under the effect of loads from the control fins. The flexural elastic modes of the 
hull were transferred to the gyroscope bases. The gyroscopes responded naturally 
to these modes and sent commands to the guidance system, causing the control 
fins to shift. The loop closed and entered an unexpected self-oscillation mode.



Charles J. V. Murphy. The State of the Armed Forces. 
Life. 2 Sept. 1946, pp. 96-108.



A-9/A-10
Length: 26 m
Stages: 2
Payload: 1-2 tons
Total mass: 86 tons
Thrust: 200 tons
Range: 5000 km



Says New V-Bomb Now Ready to Cross Atlantic. Ottawa Citizen 26 Jan 1945 p 17

STOCKHOLM, Jan. 25---(Reuters)---V-4---new super flying bomb which the 
Germans claim can hit New York and other points on the eastern North 
American coast---now is in production and ready for launching across the 
Atlantic, a German engineer who was one of the principal inventors of V-
weapons told correspondents today.

Until a few days ago he was head of an experimental station for V-bombs in 
Jutland but escaped to Sweden. He first posed as a Danish refugee but after 
questioning by Swedish authorities disclosed his real identity. The German was 
then interned but as his knowledge was useful to the Swedish general staff, they 
are granting him special conditions and are keeping his name secret.

The V-4 is faster and more accurate than the V-2---and V-3 which is only an 
improved version of V-2---the engineer said. It weighs about 15 tons, travels at 
1.8 miles a second and attains an altitude of more than 120 miles. It reaches this 
height in just over two minutes after being fired at an angle of 75 degrees.

Its great altitude and speed give it increased accuracy and range. At 360 
kilometers altitude, the atmosphere is thinnest, so there is practically no friction 
to impede flight and thus reduce range. Further, an object of this weight and 
travelling with this speed cannot easily be diverted from its course by forces such 
as wind pressure, when climbing or falling.

The great disadvantage of V-4, the engineer said, is that it is difficult to produce 
in quantity. The Germans could therefore only send a limited number of bombs 
against Halifax, New York or such cities. The Germans will probably reserve it 
for European targets until their final defeat, when sheer spite may cause them to 
attack North American cities, he said.

Theodore von Kármán. Where We Stand. 22 August 1945.

In addition to the German view that the final guided missile would be completely 
automatic in operation, the possibilities of long-range strategic bombing were 
fully understood. There is no question but that the diversion of the efforts of the 
Peenemünde scientists in 1943 to the development of an antiaircraft guided 
rocket delayed the introduction of the winged V-2 rocket (A-9) and its successor, 
the transoceanic rocket (A-9 plus A-10). Drawings and computations had been 
completed for the A-10, a rocket weighing 85 T with a thrust of 200 T to be used 
as a launching rocket for the A-9, accelerating it to a speed of 3,600 ft/sec. The 
motor of the A-9 would accelerate it further to a speed of 8,600 ft./sec, giving it a 
range of about 3,000 miles. Some consideration was given to the design of one 
version of the A-9 carrying a pilot. The Scientific Advisory Group agrees that 
the German results of wind-tunnel tests, ballistic computation, and experience 
with the V-2 justify the conclusion that a transoceanic rocket can be developed.

Can Super-Rockets Hit America? American Magazine. March 1945. pp. 25-108.

I have talked to the leading V-2 authority for the United States Strategic Air 
Forces in Europe, an officer of high rank and solid reputation who knows all the 
Allies know about V-2. And we know a surprising amount. Because of his secret 
work I am not permitted to reveal his name [Donald Putt?]. But he has given me 
new and exclusive information which points to only one conclusion: This great 
rocket is unquestionably the most revolutionary weapon of our time. [...]

This authority, from facts at his command, has calculated for me approximately 
what kind of rocket might hit New York. Leaving Germany, it would weigh 63 
tons, mostly fuel. Its war head would be 7 tons of high explosive. The journey 
from Germany to New York---about 4,000 miles---would only take 25 minutes. 
The “motor” would run but 8 minutes of this time. The rocket would climb 
almost vertically as high as 300 miles above the earth before leveling off sharply, 
and its maximum speed would be over 9,000 miles per hour, with an added time 
saving from the earth’s rotation. “I am using New York merely as an example,” 
he said. “The Germans could just as easily fire at Detroit or Chicago or San 
Francisco, although the error will naturally be greater if they aim farther west.”

It still sounded a little Buck Rogers to me and I must have shown it, for he 
smiled and said, “I know. Only a few months ago a lot of people in Britain were 
joking about the ‘fantastic’ rumors of V-1 and V-2. I've helped dig some of those 
same people out of the rubble. . . . No, I'm afraid such a rocket is really practical. 
In fact, it’s even more practical than the one they’re using now against Britain. 
The curious thing about rockets is that the bigger you build them, the more 
efficient and satisfactory and inexpensive they become.” I asked him why the 
Germans hadn’t yet used such a rocket, if it was so simple. In answer he pulled 
out a newspaper clipping, reporting a speech on December 1 by the Nazi Labor 
Chief, Speer. In an address to the German War Production Board, Speer 
promised that “V-3” would be ready for firing at America very soon.

U.S. astronaut Gordon Cooper. 2000. Leap of Faith. pp. 148-155.

Wernher [von Braun] was brilliant, as one would expect, but I also found him to 
be a marvelous conversationalist, raconteur, and genial host. [...] On many 
occasions, I sat at the bar in his home all night long talking space until the sun 
came shining in the windows. [...] He regaled me with tales of his life in 
Germany, before and during the war. [...]  Then there was Joachim “Jack” 
Kuettner, with whom I worked in the early days of Mercury on the Redstone 
rocket program. Jack had some hair-raising flying stories to tell.

At war’s end, a manned V-2 was sitting on the pad at Peenemünde, all tested out, 
fueled up, and ready to go. It would have been launched on a low-energy easterly 
orbit, Jack explained. The plan: to drop a warhead on New York City. That 1945 
manned rocket flight—sixteen years before the first U.S. manned rocket flight—
came within a week or so of being launched.



Walter Dornberger. 1958. V-2: The Nazi Rocket Weapon. pp. 138-140.
It was only a step from the pilotless A9, with fully automatic guidance, to the 
piloted A9. This extremely fast aircraft, with a wing area of only about 145 
square feet, had no military significance. Special landing flaps enabled it to land, 
after traveling about 400 miles in 17 minutes, at a speed of only 100 m.p.h. […]
Catapulting was an alternative method of imparting a high starting speed to the 
A9. On the basis of calculations and experience with V1 launching sites, a long, 
inclined catapult had been designed capable of giving the A9 a launching speed 
of 800 m.p.h. This would have been sufficient for the fully fueled rocket to fly on 
smoothly, after leaving its launching ramp.

A better plan, however, and one which greatly improved range, was to construct 
the A10, weighing 87 tons and with a total propellant capacity of 62 tons, as the 
first stage of the combined A9/A10. The A9 was placed on top of the A10. The 
latter had a thrust of 200 tons for 50 to 60 seconds and gave the rocket a speed of 
2,700 m.p.h. After exhaustion of the first stage the A9 would be ignited and lift 
out of the A10. The A9 was to tilt fairly sharply soon afterwards and reach a 
peak altitude of 35 miles. Then the long supersonic glide was to begin. 
Meanwhile the A10, equipped with brake-flaps and parachute, could be 
recovered for further use after drifting down on to water.
The A9, beginning to operate at a great height, would acquire an additional 
velocity of about 3,600 m.p.h., resulting in a maximal velocity of about 6,300 
m.p.h. at the moment its motor cut off. A distance of 2,500 miles could therefore 
be covered in about 35 minutes. Like the single-stage A4 this two-stage rocket 
was to take off vertically and obviate the need for elaborate launching 
installations. […]
Once we reached this stage the horses fairly bolted with us. With our big rocket 
motors and stage-rockets we could build space-ships which would circle the 
earth like artificial moons at a height of 300 miles and a speed of 18,000 m.p.h. 
Space stations and glass spheres containing the embalmed bodies of pioneers of 
rocket development and space travel could be sent round the Earth on endless 
journeys. Even an expedition to the moon was a popular topic.
We dreamed, too, of atomic energy, which would at last give us the necessary 
drive for flight into the infinity of pace, to the very stars.

Charles R. Christensen. 2002. A History of the Development of Technical 
Intelligence in the Air Force, 1917-1945: Operation Lusty. p. 189. [See also: 
https://www.annualreviews.org/doi/pdf/10.1146/annurev.fl.16.010184.000245]
Dr. [Karl] A. Pohlhausen from the Peenemunde Group assisted Northrop 
Aircraft Company with guidance system for their missile development program. 
Pohlhausen had worked out the mathematical formula for the motion of a 
gyroscope under high G-forces. His work was being used to develop a guidance 
system for the transoceanic A-10 surface-to-surface missile when the war ended.

PW interrogation report for Peenemünde chemist. MU 500, CSDIC (West), 
Seventh Army APO 758 US Army, Reference No. 579, Peenemunde 
Experimental Center (Karlshagen). 14 December 1944.
The V-2 flying bombs are assembled in the EAST Works […] which has about 
3,000 engineers and workers. Two types of V-2 have been built: Type A 1[0], 
which is about 23 m long and 4.5 m in diameter, and Type A 4, which is about 18 
m long and 2.5-3 m in diameter. Only the latter is in mass production. The 
experimental launching of V-2 used to take place every Saturday afternoon from 
Mar 43 to Mar 44. At the latter time it was rumored that HITLER had visited 
the center and had demonstrated his anger at the slow progress of the 
experiments. From this time on the frequency of the bomb launchings was 
increased to every other day. When PW left the center in July 44 there were still 
some launchings which were not successful due to the fact that the bombs were 
not able to be radio-guided, although they were launched successfully. [...] PW 
heard that German technicians intended to launch them to an altitude of 120 km, 
which would have permitted them to reach NEW YORK. At the height of 15 km 
the bombs have a range of 500 km. When the bomb drops through the 
stratosphere to a lower level, it becomes red through friction.
V-2 Plant Survivors Publicize Their Story. Huntsville Times. 28 February 2000.
“People have now started to realize what happened there,” said Alex Baum, who 
was a member of the French resistance and was captured and sent to the 
underground V-2 plant. He now lives in California. “We want to make the public 
more aware,” Baum said. [...]
Baum said he remembers von Braun both from Peenemünde and Dora, although 
he had no contact with him or the other German engineers at the time by orders 
of the SS. He remembers one day when the top German brass, including 
Heinrich Himmler, the head of the dreaded SS and the second-ranking official in 
the Third Reich, visited Peenemünde. Von Braun praised the V-2 to them, Baum 
said.
“I understand German, too, because I was raised in Alsace-Lorraine (a region of 
France on the German border),” Baum said. “I could hear von Braun talking 
about the ultimate weapon that’s going to destroy the United States and 
everything else. We (the prisoners) were not very close, but we could see them.” 
Later, he would see von Braun visit the Mittelwerk, usually in the company of 
top military officials. “He was very desperate to get this thing going, and he 
knew exactly what was going on,” Baum said.
Benjamin Jacobs. 1995. The Dentist of Auschwitz. Chapter 16: Dora-Mittelbau.
“What work are you doing here?” I asked an inmate. [...] “Have you heard of the 
German V-rockets? After the Allied bombing destroyed Peenemünde, where 
they were first built, now we assembled them here, in the Harz mountain caves. 
At first we worked on the V1, then on the V2, and now,” and here he began 
almost to whisper, “we are beginning to work on the V3.”



Nazi Secrets Given Japan to Use on U.S. Washington Post. 29 August 
1945 p. 3.
The Germans were within six months of mass production of new 
weapons of great destruction when VE-Day closed their laboratories 
and shut off their production lines, Naval Secretary Forrestal disclosed 
yesterday. […] In the development stage at least two or three rockets 
better than the V2, which were to be mass-produced in large 
underground factories.

U.S. Army Ordnance Department. 1946. History of Ordnance Technical 
Intelligence in World War II, Part 1: History, Orders & Circulars, 
Publicity.
Quite a number of types of the well-known V-2 rocket had been worked 
on by the Germans and the research progress was laid out in such a 
manner that it would appear that very long range rockets might have 
been used some time in the near future had the war continued and 
nothing else interfered with their efforts. It is frightful to consider the 
possibility of a guided missile with an atomic bomb as a warhead, but 
there is little doubt that the Germans were actively considering the 
possibilities of such a weapon.

Albert Ducrocq. 1947. Les Armes Secrètes Allemandes. Paris: Berger-
Levrault. pp. 160-161.
There had long been doubts about the military effectiveness of the A-9: 
spending 100 tons of fuel and wasting complicated machinery to throw 
just one ton of explosive on American territory seemed like a high price 
to pay for the pleasure of annoying your adversary! First of all, it is 
worth noting that the actual cost is not much higher than in the case of a 
V-2 attack, since the A-10 first stage is recoverable, and second, what is 
expensive (at least in terms of man-hours) is not so much the alcohol or 
liquid oxygen as the V-2 or A-9 machinery; in both cases, the cost was 
decided in advance. [...]
And there is worse: in Hitler's mind, the A-9 was also intended, if need 
be, to transport atomic bombs onto American territory. [...] Do you 
realize the material and moral repercussions of dropping a single atomic 
bomb on New York, for example? It is virtually impossible to measure 
them.
What is more, in addition to A-9 bombing, the Germans wanted to 
undertake direct bombing of the American coastline using submarine-
launched V-2s. This was their second new weapon against America. It 
was to come into action at the same time as the A-9, i.e. in early summer 
1945...



Piloted A-9
“2-Man
Rocket”

Estate of Heinz Stölzel

Heinz
Stölzel



V-2  in  its  new  form  looks  more    
like   a   big   torpedo   with   fins  at-

the forthcoming onslaught by the 
Allied armies.

New York Times, 22 
October 1944, p. E5



Mass Production
of 2-Man Rocket

Where are
the reports?



>450-Page Report from Naval Technical Mission to Europe



PW Intelligence Bulletin No 1/47.
13 March 1945. NARA RG 165,

Entry NM84-79, Box 1915.



A-10/A-11
(or Similar Rocket)
with 6-Ton Payload

(H-Bomb)

New York Times.
4 December 1946, p. 35.

Where are the reports???

Boris Chertok. 2005-2012. Rockets and People. 
Vol. 1, p. 245.

From 1937 through 1940, the Germans invested 
more than 550 million Reichsmarks into the 
construction of the Peenemünde center, an 
enormous sum for that time. […] All of this was 
conceived prior to the war, then refined and 
implemented during the hostilities under the 
conditions of Hitler's totalitarian regime, which 
spared no expense to develop the proposed 
secret weapon of mass destruction. […]
On 22 June 1941, Germany attacked the Soviet 
Union. While certain of a rapid victory on the 
eastern front, Hitler was troubled by Britain's 
tenacity. On 20 August 1941, at his “Wolf’s 
Den” headquarters in East Prussia, he received 
Colonel Doctor Dornberger, Doctor von Braun, 
and the lead specialist for the development of 
missile guidance systems, Doctor Steinhoff. 
There was no need for the new missile 
weaponry for the Blitzkrieg against the East, 
since the Germans would be in Leningrad 
within a month and Moscow no later than 
October. Why then such attention to missile 
specialists? Dornberger and von Braun 
familiarized Hitler with the current status of 
their work on the A-4 missile, which had a 
range of up to 300 kilometers. They also 
discussed the potential for new missiles that 
would have intercontinental ranges. As a result 
of this meeting, Hitler gave the programs at 
Peenemünde the highest priority.

In autumn 1941, roused by this support from 
the highest level, the work force at Peenemünde 
began to speed up the design process for two-
stage and perhaps even three-stage A-9, A-10, 
and A-11 systems. But the basis was to have 
been the A-4 design.
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The Puzzle of Podmokly. Time. 12 November 1945.

In time the first secret of the Weser became apparent. Its 
parent plant was producing V-weapons. But it also 
manufactured cyclotrons for atomic experimentation. As the 
Allies bombed German laboratories, the Weser shipped new 
cyclotrons to secret destinations in the Reich where Hitler's 
scientists were running a losing race with history. At least three 
cyclotrons were shipped in the last year and a half of war. 

The retreating Germans left the Weser grounds littered with 
the fuselages, fins and working parts of V-bombs. In iron safes 
were plans for Vergeltungswaffe-4, said to be a giant, radio-
controlled rocket capable of being fired from Prague to the 
Americas. The Germans also left parts of cyclotrons and other 
equipment for research in nuclear physics.

S.D. 4840/MIS-926047. Headquarters European Command, 
Office of the Deputy Director of Intelligence. Possible use of 
Czechoslovak made arms in the Soviet Army and the present 
status in the Czechoslovak armament industry. Annex A. June 
1946 NARA RG 319, Entry NM3-85M, Box 44, Folder 926047.

It is known that the following plants are producers of scientific 
warfare weapons: A.E.G. Plant---located at BEDRICHOV; 
Poldina Hut---VITKOVICE; Siemens Plant---CESKE 
BUDEJEVIC; and the Askania Works. The A.E.G. Plant 
produces weapons of a military and secret nature, under the 
guidance of German scientists. Access is barred to all persons 
of allied nationality. V-3 and V-4 models presumed to be still 
there, including all data. Poldina Hut is now producing semi-
finished steel and iron products; Siemens---proximity fuses, 
homing torpedoes, and similar delicate equipment; Askania---
fine instruments and laboratory equipment.

V. L. Rychly. Report No. 2655: Report on Visit to Czechoslovakia. 
11 February 1946. NARA RG 38, Entry 98C, Box 9, Folder TSC # 
2601—2700.

A. Between 3 January and 22 January, arrangements were made 
with the Czech General Staff to visit a number of plants that had 
been working for the German Navy during the war. Contact was 
made with this Staff through the British and U.S. Military 
Attachés who introduced me to Gen. BOCEK. The Czech 
authorities granted the permission but informed me that I would 
have to be escorted throughout by the Czech Secret Police 
(O.B.Z.). The plants visited were the following: […]

8. A.E.G. at BEDRICHOV (Bohemia). Manufactured F.B. 
Zielsuchgeraet. Pfau. Amsel. Ida 105 mine, accoustic, induction 
and reacting to change in water pressure. V-1 and V-2 fuses. The 
completed V-4. Lichtspiegelanlage. 

The German scientists Pfister and Bakes, with whom I had the 
opportunity to speak, and some 22 other German scientists are 
still working on the development of the above under Czech 
supervision for the Russians. The program on which this firm is 
still engaged is much more extensive than that listed above. Pfister 
tried to pass me a copy of the complete program of work, but this 
was seized from my hand by one of the O.B.Z. officials present.

Egmont F. Koenig. Dispatch No. A-161-46. Office of the Military 
Attaché, American Embassy Prague. 20 November 1946. Subject: 
German V-Weapons in Czechoslovakia. NARA RG 319, Entry 
NM3-85A, Box 2144, Folder 326851 THRU 326860.

1. It has been determined with a fair degree of reliability (B-2) 
that the “V-4” weapon removed by the Russians from Bedrichov 
was the nose of a surface to surface guided missile, referred to as 
the “Pfau-2”.

2. This nose had a new and more powerful charge, and missile 
itself was reported to have considerably increased range over the 
A-4. (B-3)

Bohemian V-3/V-4 Where are
the reports???



Where Are the Files?

25 vs. 50 tons of “fuel”
should be

25 vs. 50 tons of “thrust”
[translation error]
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Subject: Guided Missiles---USSR. Reference No. 478-13. SD-5820. 7 
August 1947. NARA RG 319, Entry NM3-85M, Box 170, Folder 929657.

When further questioned, this subject said that he believed Guided 
Missiles were being produced in the U.S.S.R. He spoke of a huge 
underground factory at ARNSWALDE in the Polish Zone, which, he 
said, is intact, and production is in full swing. He spoke of the very heavy 
guards on the place, that the only railway line in the vicinity terminates at 
the factory, and that he has seen large railway flat wagons leaving 
covered with tarpaulins. [...]

As Director General GROETTRUP controlled all the details of 
production. Among the special projects under his control were the re-
construction of the A-4, G-2 and A-9, the possibility of using steel rockets 
for stratosphere flight, developments for the calculation of course (both 
electrical and optical), and airframe developments. He registered the 
formula for KRAFTSTOFF GRUEN with the Russians and took an 
active interest in all aspects of the work connected with  modifications to 
the G-2.

Subject: Construction of Radio-guided Rockets at NOVOSIBIRSK. D-
152490, CW138175. 12 October 1947. A.I.B. NARA RG 319, Entry A1-
134A, Box 29, Folder ZA 019293 Soviet Guided Missiles, Rockets and V-
Weapons Research, Development and Production Vol. 1, Fldr. 1 of 3.

Special Report (translated from Russian)

Subject: Construction of Radio-guided Rockets at NOVOSIBIRSK

1. New radio-guided rockets are being constructed in factory 
“BOLSHEVIK” at NOVOSIBIRSK. These rockets are similar to the 
German “V” type but larger in size. This rocket in the shape of a cigar is 
16 m long and 2.5 to 3 m in diameter. [...]

2. It is not known how many rockets are being constructed but according 
to unconfirmed reports only 5 or 6 rockets are constructed for tests and 
experiments.

3. In charge of the construction is ANSHUKOV an engineer sent from 
MOSCOW. He is obviously a military officer and he often wears military 
uniform though without rank insignia. Approx. 10 German specialists 
arrived from MOSCOW with ANSHUKOV.





“Work on a rocket which these officers described as twice the size of a German 
V-2 is being conducted with assistance of German scientists. One assembled 
rocket was seen at CHELYABINSK. The rocket is approximately 4 meters in 
diameter and approximately 40-45 meters in length. The war-head of the rocket 
is conically shaped. It differs from the German V-2 in that its tail fins have a 
much larger surface and are movable. The weapon is of all metal construction 
and is motivated by a rocket propellant… The officers were told at the school 
that by May 1947 the USSR will have radio or radar controlled rockets capable 
of extended flights up to 4000 miles.”

Charles P. Bixel. 9 December 1946.
Subject: Report No. 45. NARA RG 319,
Entry NM3-85M, Box 40, Folder 925907.



Deutsches Museum Archive, 
photo CD56143

Estate of Heinz Stölzel

Large Rockets Were Specifically Designed to Reach the United States

For more information, see Forgotten Creators E.2



Otto Skorzeny. 1995. My Commando 
Operations. Atglen, PA: Schiffer. pp. 
161, 169.

In October 1944, after the Budapest 
operation, I flew once again to 
Führer Headquarters in East 
Prussia. Preparations were just 
being made for the Ardennes 
offensive and Hitler wanted to give 
me his instructions for Operation 
Greif. [...]

He assured me that the German 
Army would triumph in the end in 
spite of treason and mistakes. This 
offensive would be successful. Apart 
from that, “new, truly revolutionary 
weapons would take the enemy 
completely by surprise.” […]

However most talk was about 
another, terrible weapon that was 
supposed to be based on artificially 
produced radioactivity. [...] 

Included in the V-weapons program 
was the construction of a rocket 
capable of bombarding New York or 
Moscow. This rocket was practically 
finished at the end of March 1945 
and could have gone into series 
production beginning in July. [...] 

I could go on and list a whole series 
of other new weapons which were 
designed and built by us during the 
war.

Werner Grothmann. 2002. Jonastalverein 
Archive, Arnstadt. pp. 9-11, 33.

I found it amusing, however, that our best 
piece, the giant rocket, which was to fly to 
America, had just been built in a plant that 
was not big at all. Well, those were the 
prototypes for the flight tests. The mass 
production would then be closer to the 
military training base. […] So the rocket 
would have been built in a very large plant, 
which was also supposed to produce one [kind] 
of the nuclear bombs. […]

This was the real long-range rocket for 
America. From Thuringia it would have 
reached only the east coast, but there lay the 
cities that were important to us. V4 had been 
chosen because it was basically a further 
development of the V2, albeit with two stages 
and more than double the height, but not with 
a higher payload. The first attack with full 
cargo was actually scheduled for October 45. 
After the detonation of the test bomb in March 
45 […], hotheads from the political side had 
demanded an attack with the prototype [V4] 
and a hastily assembled uranium bomb. […]

Gerlach did not go to Bormann until we got 
the first successful launch of our big rocket or 
the big rocket for the distance from Thuringia 
to London, which was also a new development. 
That was on 16 March. […]

The Russians found more [in Thuringia] than 
we had hoped. For example, the prototype of a 
new rocket for which, however, the Americans 
had previously captured the design 
documents.

Henry Picker. 2009. Hitlers 
Tischgespräche. 2nd ed. Berlin: 
Propyläen. pp. 42, 683.

And how much more death, war damage, 
refugees, and destruction would have 
been the result if Hitler’s opponents had 
not won--as Churchill said--“five minutes 
before midnight” and thus thwarted 
Hitler’s new end-run defense in the spring 
of 1945. For with the A-9 “interglobal 
rockets” developed in Peenemünde, which 
also reached their targets in the USA, and 
with the small-pumpkin-sized “uranium 
bombs” (with their full destructive energy 
in a 3-km radius), which according to 
Schaub’s information had been developed 
to ready prototypes at the Reichspost’s 
research office in Lichterfeld, if Hitler 
had been able to make these weapons 
actually deployed, the suffering, the 
cruelty, the harshness, the extension, and 
the duration of World War II would 
certainly have been multiplied. […]

Hitler had over 2000 scientists and 
engineers exempted from military service 
for the development of […] the liquid fuel 
rockets V-2 (= A-4) and A-9. Up to early 
1945, he also wanted the A-9 long-range 
rocket, intended against the USA, to be 
ready for series production and 
completely  operational. He hoped that 
this intercontinental rocket would make 
the USA “amenable to peace,” especially 
if he could have equipped the rocket 
warhead with several small uranium 
bombs. 
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Allied Wartime Intelligence:
Large Rockets Were Built



But it was only when our Armies 
cleaned up the coast and overran 
all the points of discharge, and 
when the Americans captured vast 
stores of rockets of all kinds near 
Leipzig, which only the other day 
added to the information we had, 
and when all the preparations 
being made on the coasts of France 
and Holland could be examined in 
detail, in scientific detail, that we 
knew how grave had been the peril, 
not only from rockets and flying-
bombs but from multiple long 
range artillery which was being 
prepared against London. Only 
just in time did the Allied armies 
blast the viper in his nest. 
Otherwise the autumn of 1944, to 
say nothing of 1945, might well 
have seen London as shattered as 
Berlin.
For the same period the Germans 
had prepared a new U-boat fleet 
and novel tactics which, though we 
should have eventually destroyed 
them, might well have carried anti-
U-boat warfare back to the high 
peak days of 1942. Therefore we 
must rejoice and give thanks, not 
only for our preservation when we 
were all alone, but for our timely 
deliverance from new suffering, 
new perils not easily to be 
measured.
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Senator Elbert Thomas. The 

American Magazine. April 1946.
Senator Harry F. Byrd. The 

American Magazine. March 1948.
Winston Churchill.

BBC London. 13 May 1945. 



General Henry H. Arnold. 1949. Global Mission.
New York: Harper. p. 497.

Colonel Donald L. Putt. 1946.
SAE Journal 54:8:404-411.

NARA RG 331, Entry 83D,
Box 33, Folder S.H.A.E.F. 

Releases/1 June 20 June 45

General Carl A. Spaatz. Air Power in 
the Atomic Age. Collier’s. 8 Dec. 1945.

Allied Military
Leaders: Large

Rockets Were Built



FDR Library, Map
Room Files, Box 49,

Folder Rocket Bombs 1944

USAAF General Henry Arnold
AFHRA 43811 pdf pp. 962–963



Col. George Bryant Woods [Intelligence, Air Technical Services
Command during WWII; Assistant to the Undersecretary of the Air Force

1947–1950], 1946, The Aircraft Manufacturing Industry, p. 32.

German Rocketeers: German 
Rockets and Guided Missiles Almost 

Won the War for the Nazis. AAF 
Review July 1946. Based heavily on 
information from Col. Donald Putt.

Where are the reports???

L.A. Times 30 Sept. 1944 p. 3



General Thomas J. Betts and Sir Reginald Patrick Linstead.
15 September 1945. The Intelligence Exploitation of Germany. 
Report of Combined Intelligence Objectives Subcommittee. G-2 

Division, SHAEF. Ch. 4, AFHRA A5186 frames 920–1044.

Where are the reports???

Allied Military
Leaders: Large

Rockets Were Built



Indianapolis Times,
2 Aug. 1947, p. 4

Where are the reports???



Hans Kammler
Top SS general
of the German

nuclear program

AFHRA 570.6501A 1945–46,
Special Projects—Current

and Reel C5098, frame 0886 

Rudolf A. Haunschmied, Gusen Memorial Committee Where are the reports???

The U.S. May Have Learned Everything from Hans Kammler



Where
are all the 

interrogation 
transcripts 
and reports 
on wartime 

work?

Why is 
Wernher von 

Braun’s entire 
Paperclip file 

missing? 

NARA RG 330, Entry A1-1B, Boxes 1-186. 



Where Are the Reports???

For more information, see
Forgotten Creators E.2



Why Are 1946 Documents on 
German-Derived Missiles in 

US and USSR Still Classified?



Werner
Baum

Helmut
Gröttrup

Karl-
Heinz

Bringer
+ many
others

Postwar U.S. rockets and missiles

Postwar U.K. rockets and missiles

Postwar Russian rockets and missiles

Postwar French rockets and missiles

Dieter
Huzel

Walter
Dornberger

+ many others

+ many others
+ many
others



Outline

Nuclear payloads

1.  Land-launched intercontinental missiles

     A. Liquid propellant missiles

     B. Liquid propellant space planes

     C. Solid propellant missiles

2.  Submarine-launched missiles

     A. Sub-launched cruise missiles

     B. Sub-launched ballistic missiles

3.  Intercontinental jet bombers



Eugen Sänger (1905–1964)
Irene Bredt (1911–1983)

Silbervogel Suborbital Bomber (1933-1945)

Eugen Sänger and Irene 
Bredt. 1944. Über einen 
Raketenantrieb für 
Fernbomber. UM 3538. 
Ainring: Deutsche 
Luftfahrtforschung. 
English translation 1952.



G. Ward Price. Fly-bombs Were Meant for U.S.: Huge 
Ramp Found. Daily Mail. 30 October 1944.

Immense concrete works on top of a hill in Artois, near 
Saint Omer, were intended as a launching place for flying 
bombs, which, the Germans boasted, would wreck New 
York.

Thousands of workmen were employed in tunnelling and 
building a cylindrical cupola on top of the hill, 250 ft. in 
diameter. 

Lorries, and even trains, could drive right into the heart 
of the hill.

German engineers told local French people that when the 
vast machinery was installed and ready to fire, the 
district would have to be evacuated for six miles around.

Frequent attacks by the R.A.F. kept on delaying work 
until the Allied advance from Normandy obliged all the 
enemy engaged on it to pack up hurriedly.

Evidence That Silbervogel Was Actually Built

Construction of 100-ton-thrust 
Silbervogel rocket engine in 1941. 
Deutsches Museum, photo 30391.

Where are
the reports?

Germans Had Jet ‘Planes 5 Times Faster Than 
Sound.’  Ottawa Journal. 18 January 1946 p. 9. 

A jet aircraft designed to travel at five times the speed of 
sound and a rocket motor 10 times larger than those used 
on V-2s at the end of the war were just two of many 
German developments in aeronautics viewed by 
Canadian-scientists during a recent tour of the battered 
Reich. The experts, five members of the National 
Research Council Staff, spent four months poking around 
former German research stations, airfields and 
underground factories. […] Mr. Samaras reported the 
Germans had made “considerable headway” in trans-
Atlantic rockets and actually were making preparations 
for space travel. […] In rockets and jet propulsion, the 
Nazis had “10 times our technical facilities” and in rocket 
research were “miles ahead of us.”



Charles Lester Walker. October 1946. Secrets by the Thousands. 
Harper's Magazine 193:329-336.
“The V2 rocket, which bombed London,” an Army Air Forces 
publication reports, “was just a toy compared to what the Germans 
had up their sleeve.” […]
Another German rocket which was coming along was the A-9. This 
was bigger still---29,000 pounds---and had wings which gave it a 
flying range of 3,000 miles. It was manufactured at the famous 
Peenemünde army experiment station and achieved the 
unbelievable speed of 5,870 miles an hour.
A long range rocket-motored bomber which, the war documents 
indicate, was never completed merely because of the war's quick 
ending, would have been capable of flight from Germany to New 
York in forty minutes. Pilot-guided from a pressurized cabin, it 
would have flown at an altitude of 154 miles. Launching was to be 
by catapult at 500 miles an hour, and the ship would rise to its 
maximum altitude in as short a time as four minutes. There, fuel 
exhausted, it would glide through the outer atmosphere, bearing 
down on its target. With one hundred bombers of this type the 
Germans hoped to destroy any city on earth in a few days 
operations.
Little wonder, then, that today Army Air Forces experts declare 
publicly that in rocket power and guided missiles the Nazis were 
ahead of us by at least ten years. […]
All such revelations naturally raise the question: was Germany so 
far advanced in air, rocket, and missile research that, given a little 
more time, she might have won the war? Her war secrets, as now 
disclosed, would seem to indicate that possibility. And the Deputy 
Commanding General of Army Air Forces Intelligence, Air 
Technical Service Command [Donald L. Putt], has told the Society 
of Aeronautical Engineers within the past few months:
The Germans were preparing rocket surprises for the whole world in 
general and England in particular which would have, it is believed, 
changed the course of the war if the invasion had been postponed for 
so short a time as half a year.

Col. Donald L. Putt. 1946. German 
Developments in the Field of Guided 
Missiles. SAE Journal 54:8:404-411.

Evidence That Silbervogel 
Was Actually Built



Robert Godwin. 2003. Dyna-Soar: Hypersonic Strategic Weapons System. Apogee. pp. 38-51.



German Measurements of Reentry Heating

W. G. A. Perring. 1946. A Critical Review of German Long-Range Rocket Development. Journal of the 
American Rocket Society. 65:1-17. 

The highest velocity reached is at all burnt, the rocket is then traveling at 5000 ft. per sec. and it is 
interesting to note that at this velocity the rocket motor is developing well over 600,000 horsepower. 
The stagnation temperature corresponding to a velocity of 5000 ft. per sec. is about 1400oK, and in view 
of this it might be expected that the skin temperatures of the rocket during flight would tend to be high 
and approach the stagnation value.

To check this point a careful examination of the rocket skin was undertaken, and both from an 
examination of the condition of the paint, and a metallurgical examination of the skin material, it was 
concluded that the skin temperatures had not exceeded about 900oK. This figure agrees very closely 
with measurements that the Germans were able to make on an actual rocket in flight. In their tests the 
Germans inserted small discs of various metals of known melting point into the skin of the rocket and 
connected these into electrical circuits. As each disc melted, a signal was transmitted by telemetering to 
a ground station. It was found that the skin temperatures nowhere exceed 920oK, conduction and 
radiation losses therefore must have kept the skin temperature down well below the stagnation 
temperature.



Maximum reentry heating is proportional to (velocity)3

 Situation     Reentry velocity          Maximum heating

 Sunlight at sea level    1.0 kW/m2

 Sunlight in space    1.4 kW/m2

 U.S. Space Shuttle     8000 m/sec  25 kW/m2

 A-9 launched by itself     1750 m/sec  0.26 kW/m2

 A-9 launched on A-10     3870 m/sec  2.8 kW/m2

 Silbervogel      6170 m/sec  11 kW/m2

Reentry heating was much less of a problem for A-9 and Silbervogel than it 
was for the U.S. Space Shuttle.

Silbervogel was also intended to use a skip reentry, dissipating the velocity and 
heating in a series of brief dips into the atmosphere, rather than all at once.

See Forgotten Creators E.3 and E.7 for more details.

Reentry Heating for a Winged Vehicle



Postwar Space Planes Based on Silbervogel

For more information, see Forgotten Creators E.3



Wernher von Braun had publicly lobbied for a 
U.S. space plane since 1952.

In 1965, Walter Dornberger named the newest 
U.S. space plane program the “Space Shuttle.”

The Space Shuttle incorporated design features, 
experience, and personnel from the earlier A-9, 
Silbervogel, Bomi, Dyna-Soar, and X-24 space 
plane programs.

Adolf Busemann proposed ceramic tiles to 
insulate the Shuttle and contributed his detailed 
knowledge of hypersonic aerodynamics and 
heating for the design and reentry.

Krafft Ehricke was deeply involved in space 
plane projects from Bomi to the Space Shuttle.

The Space Shuttle Main Engines were directly 
derived from engine designs with especially 
high combustion chamber pressures that were 
developed during and after the war (such as the 
MBB P111 engine and the Rocketdyne HG-3 
engine) by Klaus von Riedel, Karl Stöckel, Hans 
Georg Paul, Dieter Huzel, and others.

The Space Shuttle Solid Rocket Boosters (SRBs) 
used solid rocket propellants and technology 
developed by Uwe Bödewadt, Rolf Engel, 
Hermann Teichmann, Karl Klager, and others.

U.S. Space Shuttle

See Forgotten Creators E.3.



Outline

Nuclear payloads

1.  Land-launched intercontinental missiles

     A. Liquid propellant missiles

     B. Liquid propellant space planes

     C. Solid propellant missiles

2.  Submarine-launched missiles

     A. Sub-launched cruise missiles

     B. Sub-launched ballistic missiles

3.  Intercontinental jet bombers



Length: 11.4 m

Range:  200 km

Length:  6.3 m

Altitude: 8 km

By 1943, German Rockets Had Pushed Conventional Solid 
Propellants (e.g., Diglycol-Dinitrate) to Their Limits



Hermann Teichmann
(1913–1976)

Uwe Bödewadt
(1911–2003)

Rolf Engel
(1912–1993)

German Scientists Invented and Used Modern Solid 
Propellants and Methods (1943): Ammonium Perchlorate, 
Polybutadiene, Aluminum, Plasticizer, Grain Patterns, Etc.

(“Ammonium Perchlorate Composite Propellant”)
Hermann Vüllers

(19??–19??)

Theodore Benecke & A. W. Quick. 1957. History
of German Guided Missiles Development. NATO.

BIOS 571



Seventh Army Interrogation Center. 3 June 1945. Notes on German 
Weapons Developments. SAIC/38. http://hydrastg.library.cornell.edu
/fedora/objects/nur:01298/datastreams/pdf/content

V-101 Rocket: Ammonium Perchlorate Composite Propellant, 
140,000 kg Total Mass, 30 m Tall, 3 Stages (?), 1800 km Range

Where are
the detailed

reports?



German Solid Propellant Rocket Technologies
Were Transferred to the United States

NARA RG 319, Entry NM3-47B, Box 991,
Folder 400. 112 Research/009. 14 May 

1945.

Fritz Zwicky (1898-1974).
Swiss, moved to U.S. in 1925.

Worked for CalTech, War Dept.,
and Aerojet (Research Director).

Postwar transfer of German
and Austrian experts (such as 
Karl Klager to Aerojet) was
also extremely important.



Wolfgang Noeggerath
(helped U.S. create
Polaris missiles)

Gerhard Braun (?)
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Postwar U.S. Sub-
Launched Missiles

Karl Klager
(1908–2002)



U.S. Army Pershing 1
solid propellant rocket engines

developed at Redstone & Thiokol
(first flight 1960)

U.S. Navy Polaris A-1
solid propellant rocket engines

developed at Aerojet
(first flight 1958)

U.S. Air Force Minuteman I
solid propellant rocket engines
developed at Aerojet & Thiokol

(first flight 1961)

German Solid Propellant Rocket Technologies
Were Used by the United States

For more information, see Forgotten Creators 9.8 and E.4


