Outline
Nuclear payloads

1. Land-launched intercontinental missiles
A. Liquid propellant missiles
B. Liquid propellant space planes

C. Solid propellant missiles

A. Sub-launched cruise missiles

B. Sub-launched ballistic missiles

3. Intercontinental jet bombers
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V-1 (Fieseler Fi 103) Cruise Missile, First Flown in 1942

Fritz Gosslau Robert Lusser Paul Schmidt
(1898-1965) (1899-1969) (1898-1976)
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Surface-to-Surface Migssiles
face-to-Surface ligsil S“b-LaunChEd,

. Dl}ring the period of growth of the Allied air power, the heretofore
visualized need of long range remote or self-controlled missiles for area Air_Launched
bombing beceme an actual necessity. Resulting from the successive defeats b/
the Luftwaffe was suffering, it became less and less advisable to send °
bombing squadrons ageinst the enemy; therefore, increased effort was and Plloted V_l
placed on the development of supersonic missiles which were visualized as
early as 1936 as potential weapons, These were hastily and prematurely ° ° °
thrown into the fray. In addition to the development of long range super= CrUISe MlSSlleS
sonic weapons, there was simultaneously carried through development to
operational use the V-1 weapon. The V-1 was the first long range missile
operationally used as a self-contained, non=piloted or controlled weapon.

It is estimated that over 20,000 of these werec used against the Allies, H. H. Smith, N. W. Dickson, V. P. Kovac,

and E. H. Bennett. German Developments

Two further developments of the V-1 program were an attempt to in the Guided Missile Field. 10 January

launch the missile from a ramp on the deck of a submarine and a project 1946. Project 2874. NARA RG 319, Entry
. . ,

for a piloted V-1, In the first case a ramp was constructed though never
used; it is believed that this was intended for attacks against coastal
towns and defenses on the Eastern seaboard of the U.S.A. In the second
instance, several models were constructed though, as far as is known,

NM3-82, Box 2879, Folder Project 2784.

none were ever used. It was intended that the pilot should fly the missile DECLASSIFIED
to within a short range of the target, set the controls and then jump out. Authority NND NHOES
During the same period the development of the A series (V-2 missiles) BR (S NARA D“"C&hﬂﬁﬂ

was continued in spite of the handicaps caused by Allied bombings. After
the expenditure of a tremendous amount of money and energy on this project,

the A-4 missile went into operationsl use in 1944, It is estimated that . . .
3,000 to 5,000 of these missiles were built. Heinkel He 111 with unpiloted

Piloted V-1 Y-l under the W.l ne a.s a.n
air-launched cruise missile
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F sorg , Edmund . 17.8.46.

S Betrachtungen iilber die bemannte V 1
in Zusammenhang mit Atomenergie .
Bei der Durcharbeitung der Interrogation vom 16.8.46 habe ich

folgende Gedankengiinge ilber die Verwendung der bema
sammenhang mit Atomenergie erwogen : . i V1 in e

Die Betrachtung der in viele Millionen Menschen gehenden v
ungeheuren Maserislzerstbrungen,die ein moderner Angreifer.itu;::fznd
:ehrereerahr; Xerur:aoht,zwin t zu der Uberlegungiwelche M6glichkei-
en gegeben sin einen Angriffskrieg und demit d

Schiéiden 2zu verhindern, o . 0e Terlinks e

Jedes sich mit Angriffsabsichéen tragende Land ist du
tung einer verhiiltnismissig kleinen Zahlgvon Punkten,die ?3? g:ﬁni:f-
greifer lebenswichtig sind,schlagartig zu liihmen. Bs sind dies,wie
a;l emein bekannt,z.B. Werke der Energiewirtschaft (Kohle,Elek%rizi—
tit), der U1 Forderung Aufbereitung und Lagerung,Kunstbauten des Vem—
kehra,Schluaselindustr{en der Riistungswirtschaft,Schlachtschiffe u.s.\
Die Zahl dieser verwundbaren Stellen ist zwar bei den einzelnen Staa-
ten verschisden,liegt aber zahlenmissig bei allen im Bereich der
praktischen Einwirkungsmglichkeit. Es liegt ebeufalls im Bereich der
MSglichkeit,die kleine Zghl Menschen zu finden,die als internationale
Polizeitruppe - als Flugzeugfilhrer einer bemannten V 1 - jederzeit
bereit sind,eine Bedrohung des Weltfriedens durch sofortige Vernichi
tung der oben erwihnten lebenswichtigen Punkte des angreifenden Staa-
tes zu verhindern.

Eine verbesserte bemannte V1 mit Atomenergie als Ladung,kurz
eine bemannte steuerbare Atombombe,die mit Sicherheit von modernen
schnellen Grossfluggcougen in der Nihe ihres Zieles abgesetzt wird,
gewidhrlgistet bei Lenkung von Menschenhand und bei Selbstaufopferung
des Pilpten eine sichere Vernichtung ihres Zieles. Die Lenkung einer
S50 BOB0DEe QuUIclh It Sveuerung gleld eLCIle Al gews nich
die absolute Sicherheit,das Ziel riohtig zu treffen. Dann die techni-
sche Beeinflussungsmdgliohkeit der Fernsteuerung sowie des die Fern-
steuerung bedienenden Menschen durch den Feind liegt zur Zeit im Be=
reich des mglichen., Daraus ergeben sich Pehlergellen ,die die Erfolgt
aussichten einer solchen Bombe sehr in PFrage stellen.Dagegen bietet
eine durch Menschenhand gesteuerte Bombe die nach menschlichem Ermes-
sen grissten Erfolgsaussichten.

So wiire eine entsprechend ausgewihlte,geschulte und ausgeriistete
internationale Polizeitruppe durch Einsatez der bemannten,steuerbaren
Atombombe jederzeit in der Lage,grissere Angriffsabsichtenund Hand-
lungen eines Landes sofort im Keim zu ersticken. Allein die Tatsache
des Vorhandenseins einer solchen Polizeitruppe wiirde schon eine weit-
gehende Garantie gegen Angriffeabsichten sein.

Ein Einwand,dass der Angreifer mit dem gleichen oben angefiihrten
Totaleinsatz von wenigen Menschen den Verteidiger lahmlegen kinnte,
trifft nicht zu.Denn Jeder moderne Angreifer muss einen ungeheuren
Ristungsapparat unterhalten, dessen Hervenzentren infolge ihrer Viel=-
zahl immer sichtbar und daher verwundbar sein werden.Dagegen kann der
Verteidiger,der diese Riesenriistung nicht bendtigt und sich durch die
oben erwihnte Polizeitruppe schiitzt,seine wenigen hierzu erforderli-
chen Nerven so schiitzen oder vertoiien,daes sie nicht lahmgelegt werdt
den kdnnen,

Aus diesen Griinden erscheint mir die bemannte Atombombe besondexr:
geeignet,Angriffsabsichten hochgeriisteter Staaten zu verhindern und
damit die Welt vor erneuten unabsehbaren Verlusten an Menschen und
Material zu bewahren, /
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Nuclear-Armed V-1

Edmund Sorg. 17 August 1946.
Betrachtungen iuber die bemannte V 1 im
Zusammenhang mit Atomenergie. TNA
(Kew) FO 1031/57.

An improved manned V1 with atomic
energy as a charge, in short a manned
controllable atomic bomb, which can
certainly be released by modern, fast, large
airplanes close to its target, ensures a safe
destruction of this target given that it is
steered by the hands of a pilot ready to
sacrifice himself. Guiding such a bomb by a
remote control of any kind does not ensure
the absolute certainty of hitting the target
correctly. This happens because at this time
it is technically possible for the enemy to
interfere with the remote control and also
influence the people controlling the remote
guidance. This results in sources of error
that seriously jeopardize the success of such
a bomb. On the other hand, a human-
controlled bomb offers the greatest possible
prospects of success.
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Frau SORG appeared at FIAT ggd_yqj pllowell to see her
nd on 3rd and 4th October, in the presence of the under-
ed. Her statements, some of them previously made in her
Jetters to her husband, revealed the imminence of the execution

of 8 plot, possibly the evacuation of Luftwaffe personnel to
PERU with the help of a Peruvian citizen of English extraction,
who is now employed by UNRRA in MUNICH. Since immediate action
geemed imperative a brief operational memorandum was written

for C.I.C. on 6 Oct 46. Most of the information contained
in the memorandum of 6 Oct 46 will be repeated and amplified
in this report. The second report on SORG's knowledge of the
latest Luftwaffe weapons, on his "vision" of a future defensive
war by means of suicide V-1s with atomic charges, and on the
hiding of the most secret documents of RECHLIN, will follow

shortly after this report.

SORG claims to have told all his secrets to the American

14

and British officers who interrogated him in late spring and

early summer 1945 and to have handed over to them all the
Bt wd Widtembey
RECHLIN documents he had hidden/for Colonel PETERSEN. In fact’
S o
he did reveal memy of his secrets and handed over a portion

of the concealed documents. He has already admitted that

he forgot to mention the latest fuse he tested, i.e. an acoustic
missiles.

or sonic fuse for aireraft to aircraft Apparently

he had only given part of the story of Hanna REITSCH's "sukéide

squad" which was supervised and trained by SORG. Speuvially
prepared to sacrifice

charge with which to

adapted models of V-1 manned by pilots
their lives were to receive a powerful
destroy key targets, such as vital war plangs and large battle-

ships. SORG stated that the training was abandoned, late in .

£, ia'mo!ﬁ‘iﬁ!‘&'h
that the charge for the warhead which had }9en envialqnii
Sigﬂi?iﬂlntl;u
mentioned an atomic charge for these auioida Y-la‘up-tyi

1944, "because of German air inferiority".

not avallable in sufficient quantities.

josive in a future "deféensive" war. SORG has not been

-y truthful in his account of the finding of the 53/27

bués of hidden documents. Some of these boxes were opened

The only other man who knew the whole truth, a Major GROSHCLZ,
la to Colonel PETERSEN, was shot by the French in May 1945 and
his body was disintered by SORG in March 1946.
be assumed that SORG has told some deliberate untruths about

these documents and that he has not yet handed over to the

allies all he had hidden.n fsg 'T¥S.

by French soldiers ignorant of their value, others were "lost".

1t may safely

Nuclear

Armed
V-1

TNA (Kew) FO 1031/112. Sorg V2.
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Immédlately blow up V1 deV1ces near Berlln.

.+ | Gerdte V 1-bei Berlin sofort,sprengen.

fh-0stuf.

Where are
the reports?

95 Obergruppenfuhrer und’ General

(Dr Ing hammler)

de T ‘w affeh-—%

Hans Kammler.

Schiirmann sofort. zum l\xelde,top:., u’unchen-—Gberfohring,
MuspilliSu ‘- 19 in Marsch se z i

23 April 1945 telegram.
Bundesarchiv, Bestand
NS 3/514, pp. 31-32.
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Wartime Submarine-Launched V-1 Cruise Missiles

Clayton Bissell and Hewlett Thebaud
to the Joint Chiefs of Staff. 9
December 1944. Subject: Agreed
Joint Evaluation of the Possible
Existence of the V-3 Rocket and
Probability of Attack against the U.S.
FDR Library, Hyde Park, New York.
Map Room Files, Box 164, Folder
Naval Aides. Files: A/16---General
Correspondence.

[...] The V-3 may possibly be a rocket
of smaller dimensions than the V-2
with a shorter range. It would be
possible to launch such a missile from
specially designed or modified
submarines. Attached is a sketch of a
German submarine based in a
southern Norwegian port showing a
pair of rails extending from conning
tower to the bow and terminating at a
flat, rectangular surface. The purpose
of this is unknown.

INTERPRETATION REPORT N° S 103
Appendix A
German 740 ton U boat with modified deck forward.
Scale /™= 50rt.

- — -~ - ————

. : . ..‘.‘ \'I< ; :. A\/ . -
m ;5‘1/ rrt

b T R R b o WO PN s oy 15 v oS e
Dimensions :- Armament ;-

Length 244° Probably 1-37mm gun

Beam 21 - 4-20mm guns

Special features :-

(1) Narrowing of deck forward _
(2) Roils on deck running from the port side of the Conning Tower
forward to the narrow neck of the deck

Drawn from photographs taken by Coastal Command aircraft on19%Sept 44
(HQ.C.C Ref A.2201-MIL=-19*Sept 44//Q.224-N*11)




Wartime Submarine-Launched V-1 Cruise Missiles |

Dwight Eisenhower to AGWAR. 1 November 1944. Outgoing Cable. TNA
(Kew) WO 219/298.

Special Force report quoting Danish source states U-boat will be leaving
European waters shortly to launch V-1s against NEW YORK. Date of report 30
October.

Clayton Bissell to Stockholm Military Attaché. 3 November 1944. Outgoing
Cable WAR 56799. FDR Library, Hyde Park, New York. Map Room Files, Box
49, Folder Rocket Bombs 1944.

Have been advised through OSS that Tykander their representative in
Stockholm has received reliable information that German U boats are equipped
with bomb launching platforms. Investigate and keep us fully informed.

Dwight Eisenhower to AGWAR. 13 November 1944. Outgoing Cable S-66672.
TNA (Kew) WO 219/298.

Special Force Headquarters reports same source reported 7 November that he
believed 4 U-Boats were to be used in operation against NEW YORK operating
from BERGEN but course and rate unknown.

U-Boat Aimed V-Bomb Here, Army Paper Says. NY Times. 15 May 1945 p. 10.

A German submarine tried to V-bomb New York last election day, presumably
with a jet-propelled or rocket-propelled weapon, the Army newspaper Stars
and Stripes reported tonight, quoting “sources considered reliable.” It was
reported that the bomb was launched from the deck of a U-boat lying off the
coast and that it fell short or was knocked down by fighter planes patrolling as
a screen against any such projectiles. The Stars and Stripes said that
“operators” at Mitchel Field were quoted as having said that it was determined
that the bomb fell into the sea.

Where are

he reports?
J. Edgar Hoover to Harry Hopkins. 8 January 1945. FDR
Library, Hyde Park, New York. Official File 10b. Box 20. Folder

OF 10-b, Justice Department, FBI Reports 1944-45. 2597-2618.

During the interrogation of William Curtis Colepaugh, the
enemy agent who was landed by German submarine off the
coast of Frenchman's Bay, Maine, on the night of November 29,
1944, several interesting features have arisen concerning his
submarine trip to the United States. [...] Upon arrival at
Kristianson, Norway, on the U-1230 he learned that the U-1231
and the U-1233, both submarines of the same type as the U-1230,
had just completed some sort of test at Kristianson, Norway.

Colepaugh has said that members of the crew of the U-1230
indicated in conversation that they had observed at one of the
submarine ports near Danzig some members of other submarine
crews practicing in groups with equipment of a rocket or gun
type on the deck and these crew members presumed this
equipment would be used against the United States. He said the
crew members he talked with were pretty definite about this
stating that the submarines would proceed to within 100 or 200
miles of the United States and then fire these rockets.

S. McClintic, Headquarters U.S. Strategic Air Forces in Europe, Office of the
Director of Intelligence, to George C. McDonald. 6 January 1945. Big Ben
(Rockets). AFHRA A5734 pdf p. 1093.

Again we receive reports of ships being constructed for the launching of flying
bombs, this one a 6000 ton boat at Hamburg, and another report that the
shipyards, DEUTSCHE WERFT BETRIEB FINKENWERDER are putting
ramps on the decks.

Robot Bomb Attacks Here Held ‘Probable’ by Admiral. New
York Times, 9 January 1945, pp. 1, 6.

AN EAST COAST PORT, Jan. 8-—-A strategically futile attack
on New York or Washington by robot bombs within thirty to
sixty days was described today as not only “possible but
probable” by Admiral Jonas H. Ingram, new Commander in
Chief of the Atlantic Fleet, whose command stretches from the
Arctic to the Falkland Islands. [...]

“And we know very definitely that there are three ways in which
he might get robot bombs within range of either city. He might
sneak a half dozen submarines off the coast. He might launch
robots from the long-range planes we know he has. Or he might
sneak a surface ship, disguised as a neutral, within range.”



Postwar Submarine-Launched V-1 Cruise Missiles

U.S. copies of V-1 cruise missile (“Loon”)
' launched from U.S. submarine USS Cusk
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NazI Weapon
xperts Now
iding Navy

Scientists Working at
Point Mugu Center

JECTION A, PAGE on

Seven German scientists—
experts on Nazi secret weap-
ons in World War II—today
are working at the Navy's
Guided Missile Test Center,
P~int Mugu, under voluntary
government contracts, The
Times learned yesterday.

They are Dr. Herbert Alnis
Wagner, Dr. Reinhard Natanael
Lahde, Dr. Wilfred Hermann
Hell, Dr. Theodore Friedrich
Sturm, Dr. Ernest O. Freiderich,
Dr. Edgar R. Kutsscher and Dr.
Hane Erich Holman:

While they are not permitted
to work on new Navy develop-
ments in the mysterious field of
“push-button” warfare, their ro.
search parallels that of Amer
ican scientists at the test center
in that they are completing v
time projects begun for Hitler.

Postwar Cruise Missiles

Los Angeles Times (1947)

Their Work for Nazis

Exact nature of their studics
was not disclosed, but it was
learned Dr. Wagner dirrcted
Germany's program for devilnp.
ment of airto-ground and
ground-to-air missiles, with Dr
Lahde and Dr. Hell as associatez,
while Dr. Sturm was in charge
of remote control and guidance

‘for rockets, bombs and other

missiles.

Dr. Hell is said to be an au.
thority on remote-control mech-
anisms while Dr. Lahde special-
izes in gas turbine and bomb-
sight equipment.

All reportedly have applicd
for US. citizenship, and three
of the scientists—Dr, Wagner,

- Hell~have
Helr familles w!th them in near.
by Oxnard,

. OXNARD PRESS COURIER—PHONE HU 3- 1101

Former German Scientists Aid Defense Efforf at Mugu
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Bid for Their Families

The others have asked tha
their families be brought to the
'United States, including some
_relatives who were in Russixn.
occupied territory at the war's
end—when the scientists them.

selves were being questioned by

U.S. intelligence officers.

The Point Mugu center is re
garded as one f the Navy's to|
projects, and the House Armed
Services Committee recently ap-{

proved a $34.520,000 allocation:

for construction work at th
base.

Primary purpose of the instal.
lation is to test and evaluate the|
many secret remote-controlled|

the Navy to keep America
abreast of similar weapons-of.

the-future also sought by other|

nations.
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For more information, see Forgotten Creators 9.6 and E.4



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

3. Intercontinental jet bombers




Wartime Submarine-Launched Ballistic Missiles (SLBMS)

Bundesarchiv Militirarchiv
Freiburg RH 8/369 A long series of increasingly sophisticated
submarine-launched rockets were developed and
successfully demonstrated at Toplitz See, Austria
(1942-1945)
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Submarine-Towed Launch Platform for V-2 (1943-1945)

O

Bundesarchiv Militararchiv

Freiburg RH 8/4067K

Deutsches U-Boot-Museum. U 511 and Missiles: U 511, U 1063 and
plans for U-boats armed with seabased  missiles.
http://dubm.de/en/u-511-and-missiles/

= Also, the vision, born after the US entered the war, to fire at the US
. an advanced multiple stage version of the V-2 (the project A-9/A-10

with ranges of more than 5,000 km) gained some momentum
following a proposal brought forward by a director of the “Deutsch

. Arbeitsfront” (= German Labor Front, a sort of national socialistic

. controlled trade union), Otto Lafferenz. After a visit of the facilities

| at Peenemiinde and a meeting with the Military Commander,

Where are
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-

the reports?

e W

Major General Walter Dornberger, in the Autumn of 1943, he
proposed to develop floating containers to accommodate V-2s and
to tow them by U-boats before the US Eastern coast, to fire at New
York and other area targets utilizing on their range up to 300 km.
This arms project now called “Lafferenz-Project” (somewhat
irritating, various authors in historic writing use other project
names such as “Schwimmweste” = “Life Vest”, “Apparat F”, or
“Priifstand XII” = “Test Stand XII”) was consequently developed
further, and as a first step a floating container was invented able to
transport and launch, to be towed by U-boats. The end status of the
concept envisaged an operation, where up to three containers were
towed simultaneously by U-boats across the Atlantic Ocean, to be
erected in some distance before the coasts into a vertical firing
position by partial flooding---and to launch the V-2s.

For that the Weapons Test Command No. 10 at Stetting developed a
container with a length of about 32 meters, a diameter of about 5.5
meters and a displacement of some 300 tons, to be constructed at
the Vulcan shipyard at Stettin. At the turn of 1944 to 1945
successful towing trials were actually executed using the type VII
C/41 U-boat U 1063, which went through its basic and combat
readiness training with the Sth U-boat (Training) Flotilla at Stetting
at that time, after it had been commissioned on 08 July 1944 at the
end of its construction by the Germania shipyard at Kiel. Following
its training period until the end of February 1945 the U-boats came
frontal unit as of 01 May 1945 at Bergen, Norway.



Albert Ducrocq. 1947. Les Armes Secrétes Allemandes. Paris: Berger-Levrault. pp. 161-163.

What is more, in addition to A-9 bombing,
This was their second new weapon against America.

[...]

The idea of using submarines to transport V-2s dates back to 1942. At the same time as industrial production
of the V-2s was being undertaken, Hitler's entourage had paid close attention to the amphibious V-2 project
that von Braun's team had just drawn up. But the practical development work was long and tedious, and

I...]

It transpires that the tests were to be completed by the time of the German collapse in 1945, and that the
Germans were preparing to continue the tests on America itself. What area would have been threatened? It
seems that the range of the amphibious V-2, at least in the state left by the experimental research at Lake
Toplitz, was considerably less than that of the ordinary V-2, of the order of only 150 to 200 kilometers.
Needless to say, this would still have been

Obviously, the greater the depth at which the submarines
operated, the shorter their range. We have seen that the latest German submarines could operate at a depth of
300 meters; however, it doesn't seem that an amphibious V-2 launch could have been envisaged from such a
depth.

In any case, the threat would have been extremely serious for the American coast, since, on the one hand, once
the V-2 had been launched, it has so far been impossible to defend against it, and, on the other hand, detecting
and combating the new German submarines would have been no small matter, independently of the V-2's self-
guidance by infra-red ray detection or other means. [...]

Germany was probably thinking of It should be noted
that while the use of other secret weapons, such as flying bombs and new rocket planes, was literally
imminent, this threat to the United States must be located six weeks or two months after the date of the
collapse of the Reich. We are allowed to consider it almost as dangerous, especially since




Advanced Submarines (1938-1945)

Type XXI U-Boat (1943-1945) V-80 Prototype ‘TE‘;
= sworos - High-Speed Submarine e
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Sonar

Alexander Behm (1880-1952) :

. N° 17,109 A.D. 191
invented sonar (1912) 0 014

(Under International Convention.)

° .
SOphlStlcated Sonar Systems Date claimed for Patent under Patents and Designs
Act, 1807, being date of first Foreign Appli- ¥ 21st July, 1913
d l d b . cation (in Germany),
were aeve Ope y. Date of Appication (in the United Kingdom), 18th July, 1914 __
At the expiration of twelve months from the date of the first Foreign Application,
the provision of Section 91 (3) (a) of the Patents and Designs Act, 1907,
as to if ion of ification, became i .
Accepted, 15th July, 1915

1. Atlas Werke (Bremen) - ST —————

Imp: in or to a M of and A for
Measuring Distances under Water by means of Reflected
Sound Waves. .
s .1, Auxaxper Bruw, of Hardenbergstrasse 31, Kiel, German Empire,
. (¥ Physicist, do hereby declare the nature of this iuvention and in what manner
the sume is to be performed, to be particularly described and ascertained in
and by the following statement:—

5 It has been repentedly suggested to measure the depth at sea and distances
under water, by detormining the time between the sending off of an acoustic
signal and the arrival of the echo. In this method the direction is determined

. by turning a funnel situated at the tronsmitter or at the.receiver, in which case
3 GEM A Berlln the ear of the observer has to decide when the inteusity of sound of the echo
b 10 is the greatest. As the velocity of sound under water is about 1435 meters

per second, this method could be utilised ouly in very deep water or for laige
distances, whilst in the case oi small di it failed completely. MM
in this and similar methods, the measurements are uncertain as the retusning
sound is received by the ear directly or indirectly by means of a microphone.

15 These disadvantages are obviated sccording to this invention,

° © 1) By using a sonometer viz. an instrument for measuring the strength of

E Berlln sound waves by observation of the deflections of-a body caused to vibrate by

hd the sound waves which does away with the source of crtor lying in observation
by the ear, and K ) .

20 By measuring the strength of the ccho, which, decreases with the distance,
instead of taking as a-basis the time clapsing between the emission and’ return
of the signal. If the intensity of sound of the transmitter remains constant, the

Fié 1 receiver can be provided with a graduation on which the distance or the depth
'

of the sea can be read directly. The intensity of the transmitter could however
25 also be increased or reduced until a given intensity of echd, determined before-
hand, is obtained. The intensity of 5\8 source of sound, which can be measuted
by means of the sonometer, then gives the measure of the depth or the distance,

[Pricé 6d.3

A
il

il
i

Anti-Sonar

U-480 submarine covered with
Alberich anti-sonar rubber tiles (1943)
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United States Patent

3,214,474
Patented Oct. 26, 1965

Office

United States Patent Office

3,000,968

Patented Sept. 19, 1961

3214474
PREPARATION OF UNSYMMETRICAL
HYDRAZINES |

Karl Klager, Montoria, Cli asignor to Aerolet G-

‘eral Corporation, Azusz, oration of Chio
o Drawing. - Filed Sept, 28, 1953, Ser. No. 362,828
6 Claims.  (CL 260—383)

‘This invention relates to an improved process for pre-
‘paring unsymmetrical alkyl hydrazines.

‘Unsymmetrical alkyl hydrazines have been known for
many years and their properties as fuels have been well
recognized in the art. However all of the known proc-
esses for their production produce poor yields of low

purity.  Accordingly, the use of alkyl hydrazines as fuels,
1o particalar 45 propellant focls, has bien somewhat o
stricted for economic as well as for safety reasons, since
a high degree of purity is required for this use in order
to lessen the possibility of explosive reactions.

It is an object of this invention to provide an improved 20
method for the preparation of unsymmetrical alkyl hy-
drazines which will provide increased yields of greater
purity.

Classically unsymmetrical alkyl hydrazines are prepared
by the reduction of nitroso dialkylamines. This reaction
‘proceeds in accordance with the reaction scheme set forth
below:

s

5

m 5
UL NN Y

»° ®
SEctca oA RS fineie o8 dmmm it xa(hcxla
However, it is known that razine
dissolved under reductive ccndmcns, B esmton Iakmg
place according to the following reaction scheme:

IS B
Svevm 2 v+ ovm
¥ ®

g

where R and R’ are the same as above.

apparent that a catalyst or set of re-
Which favors the former reaction snd
Gistavors the Tater Wil reslt in & Successful method for o
the preparation of such subsituted hydrazins.

Alkyl hydrazines have been prepared by reducing the
itroso group in the elasical manoer with zine and acetio
acid, however these conditions usually result in a com-
plicated work up, a yield of xpprox.\mxtcly 65%, and in g

"}
g,
a
S
5
2
g
g
F
H
2

that by using palladium catalysts to
effect the reduction, a yield of approximately 85% of the
theoretical may be obtained and that the product thus
obtained possesses a high degree of purity. Suitable pal- go
ladium catalysts are: palladium charcoal, palladium-cal-
cium carbonate and palladium-barium sulfate. Celloiat
palladium may also be used as well as finely divided

Tadium on carriers such as slca gol, imfusorial earlh
alumina and other commonly used catalyst carriers. Be- g5
cause of these improved results, this method is applicable
to large scale production with considerable decrease in
the overall cost of production. Moreover my reaction
catalyst has been found to be useful for the preparation
of any of the unsymmetrical alkyl hydrazines. The fol
lowing examples are provided {o more clearly illustrate
the invention:

0 Vi

United States Patent Office

2
Example 1.—Preparation of palladium charcoal catalyst
1 part of 10% palladium charcoal and 10 parts of
water was stirred in a hydrogen atmosphere until the
catalyst was activated, that is, until no additional hydrogen
was absolved.
Example 1L—Preparation of dimethyl hydrazine
arts of nitroso dimethyl amine in 90 parts of water
were added to the catalyst as prepared above and sub-
jected to hydrogen atmosphere with rapid stirring. ~ After
a quaniity equivaient to 2 moles of hydrogen had been ab-
sorbed the reaction was stopped, the catalyst filtered, and
the water solution neutralized with hydrochloric acid.
After evaporation of the water a yield equivalent to 81%
of the theoretical of dimethyl hydrazine

1

METHOD OF PREPARH;IG VI’I‘R() (‘l’)MPO!J‘N‘DS

alj ion of
'No Drawing,  iled Mar, 5, 1956, Scn No. 570 204
13 Claims. (CL. 260—644)

‘This invention relates to new high explosive composi-
tions of matter and to a method of preparing them. This

invention also relates to a new process for introducing 10

nitroalkyl groups into organic compounds.
is application is a_continuation-in-part of my co-
pending application Serial No. 337,212, filed February
16, 1952, now abandone
e aéw compositions of atee

was isolated.

Example Il.—Preparation of ethyl methyl hydrazine

5 parts of nitroso ethyl methyl amine in 90 parts of
water were added to the catalyst as prepared in Example
I and subjected to hydrogen atmosphere with rapid stir-
ring.  After an amount of hydrogen gas equivalent to 2
moles of hydrogen had been absorbed the reaction was
¢ ‘The catalyst was filtered off and the water sofu-
tion neutralized with hydrochloric acid. water was
distilled off and a theoretical yield oL 152% ety methyt
‘hydrazine hydrochloride was isolat

In the same fashion simply by e ing the appropriate
nkyl substituted nitroso amine and reducing it in accord-
ance with the examples set forth above, any of the alkyl
Substituted hydragines may be prepared.

e concentration of the catalyst has not been found
t0 be critical, however, we have found that optimum re-
sults are obtained when the palladium-charcoal catalyst
is present in an amount below 2.0% by weight.
preciable differences where observed wi
excess of 2.0% were used, however, when amounts be-
low 0.2% were used, a slight decrease in the ratc of re-
action was obser

the aforementioned catalysts may be used suc-
cessfully in the performance of my invention. pal-
Tadium metal, itslf, being the catalytic substance, is fub-
stantially unaffected by the particular carrier or means
of introduction employed.

y process, as is evident, lends itself equally well to
continuous or batch processes, hence is well adapted to
commercial production of unsymmerical hydrazine com-

s,

T ehoim:

1. The method of preparing unsymmetrical lower al-
kvl hydrazines which comprises reducing a nitroso amine
having the general formula:

R
N,
N-No
27
wherein R and R’ are lower alkyl radicals, with hydrogen
in aqueous solution in the presence of a hydrogen acti-
vated galldium metal ctalyst.

e method of cl wherein the hydrogen acti-
vatea palladium catalyst e e e talyst selected from
the group consisting of palladium on charcoal, palladium

on caleium carbonate, palladium on barium sulfate, col-
foidal palladium metal, and finely divided palladium
metal a catalyst carrier.

‘The method of claim 1 wherein the catlyst used is
hydrogen activated palladium on charcoal.

4. The methiod of claim 1 wherein the ydrogen acti-

vated palladmm camm s present in an amount of from
about 0.2 weight.

5""The method of 7 prepafing unsymmetrical dimethyl

3,245,849

Patented Apr. 12, 1966

having the general formul

Nos
2d-cm—onn-
Yo, o,

wherein R end R are hydrogen or Tower alkyl ndwxls.
this invention is useful in preparing
the compounds Saving to.gomcral formanla:
No,
n—ﬁ-cn»z‘:x R
xo:
wherein R is a nitro, halugen, hydrogen or lower alkyl

radical and R’ and R” are hydrogen or lower alkyl radl-

cals.
This process can be used to prepare the new
pounds of this invention, as well as a variety of olher
known compounds having ¢ dxﬁu:nt uti
The conventional method f
groups into organic mmpmln as been to rea
compound with a nitro-olefin.
leads to relatively poor yields due to the l:ndency of nit
olefins to polymerize, thereby preventing
of the reaction and at the same tim rendering ovtion
of the desired product, if any, difficul
‘The new process of this invention permits the introduc-

out employing any nitro-olefin.
smoothly and produces the desired product in high vield.

The new process of this invention proceeds according to 45

the general reaction scheme set forth below:
Nos

 of this invention are 15

ties and
for _introducing _nitroalkyl
ds b o

the sodium achalsars generally more souble than ofhor
alkali and alkaline earth metal ium salts
i bout 35 aalublas the sodiam sl howeres e
relatively high cost of lithium hydroxide makes it m

& cconomical o use sodium Tydraxids in the practics Of

this inventio
X, the acid portion of the ester reactant in the general
reaction scheme set forth above, can be any organic radi-
cal including phenyl, alkyl, benzyl, etc., since the acid
portion of the ester does not enter into the reaction. For
reasons of economy, X is preferably a methyl radical.
The alkali or alkaline earth metal aci-salt can be pre-
pared in situ in the presence of the ester reactant or can
B Brepred teparaicy in advance.
¢ following examples are pres
defne my tavention ould
that the examples are plesen ted
nstrtion snd that the invention s 10 be limited only by
the scope of the appended clai
B{AMPLE 1
Preparation of 1,33-trinitrobutane
A solution of 120 g. of 2,2-dinitroethane was placed
in 1000 ml. of 4% aqueous sodium hydroxide and the
S mixture heated to 40° C. With constant stirring, 133 g. of
nitroethyl acetate in 150 ml. of methanol was added
slowly over a period of 30 minutes, After additional
st for fwo hours at 40.45° C. two phases wers
observed to form. mixture was then diluted with
5000 ‘ml. methylens chloride and twice. washed with
ater, The solvent was then removed by evaporation aud
the residue_distilled at a pressure of 10 mi
product bailed between 105 and 102.5° C. The yield of
1,3,3-trinitrobutane was
The caleulated composition for the empirical formula
‘CiHN,0: Pescent C, 24.83; percent H, 3.65; perceat

esenisd do more clearly

Thc ultimate analysis of the above wmpuund showed:

percent C, 25.27; percent ercent N, 21.65.
40" "The index of refraction at 25° was 1.4760,

EXAMPLE II
Preparation of 1,3-dinitro-3-chlorobutane

This compound was prepared by plsung in a three-
necked flask, having a stirrer, droppi fmm&l and a
reflux condenser, 750 ml. of water cumax 44 g of
sodium hydroxide and cooling the solution to between 10

x0s
) and 15° C. 110 g of I<hloro-I-nitroethane was added
R*J‘Z*Hﬂ‘MOH—""*i*‘“WW ®  Slowly to form the sodium salt freot. The mistuze was
® 3 50 heated to between 30-35° C. and to the solution was
S added slowly 133 g. of nitroethyl acetate. The tempera-
? was raised 0 40-45° C. and was maintained at that
Bbh4X—C—0—CHoH R point for one hour. AL this stage, two phases were seen
g Nos to

o 9 55 2500, ml. of meihylen: chloride was added to the mix
pom—cmuz-boou | e and the mixture washed twice with walr. After dry-
I Los @ thylene chloride solution over sodium sulfate,
he Solvent was evaporated and the residoe distiied a1

wherein R is a nitro, halogen, hydrogen or lower alkyl

radical, R’
hydrogen or lower alkyl radical, X is a lower alkyl, pheayl
or lower arylalkyl radical, such as benzyl, and M is a
monovalent radical of an alkali or alkaline earth metal.
‘The reaction is preferably conducted at a temperature of
about 40
varied over an extremely wide range of temperatures if
desired. Methanol is the preferred solvent, however, any
inert organic solvent can be used if desired. While any of
the alkali or alkaline earth metal hydroxides can be used
in the preparation of the aci-salt, it is preferred to use
sodium hydroxide for reasons of economy, and because

United States Patent

s a hydrogen or lower alkyl radical, R” is a 60

wever, the reaction temperature can be 05

70

oo micron at 2 temperature of between 80 and 90° C. in
air bath. 60 g of 1,3-dinitro-3-chlorobutane was
produced. . The index of tefcaction for ths compound
np? was 1.4723.
EXAMPLE TII

Preparation of 1,3-dinitre

-methylbutane

44 g. of sodium hydroxide was dissolved in 750 ml. of
water. To this solution, 89 g. of 2-nitropropane was
added after cooling the solution to 10 to 15°
the aci-sodium salt formation was complete, a solution
of 13.3 of nitroethyl acetate and 250 ml. of methanol
was added slowly at a temperature between 40-45° C.

Oﬂice 3,187,053

Patented June 1, 1965
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SOLID PROPhLLAl\T - OMPOSITIONS
ING POLYURETHANE RESINS OF LOW CoRE

Kal Klsger, mchm;a D. Geckler, and Richard L. Parrette, 5

acsumento, Caf, sesiguors (o Aetolt-Geseral Cort
orporation of Obio

iy 20, 1939, Ser. N 820,180
2 Claims. (Cl. 14919

‘This invention relates to novel solid propellant com-
‘positions and in particular to novel propeliant composi-
tions comprising a cross-linked polyurethane with
a finely divided oxidizing agent dispersed therei

Solid propellant compositions are ordinarily composed
of a resin fuel an ing material, the oxidi
material being intimately dispersed in the fuel.
ignition and burning properties of el propellat com-
positions, as well as their physical properties, are de-
pendent to a large extent upon the paruuﬂar resins em-
ployed s fue

In the novel propellant compositions of this nvention,
cross-linked polyurethanes are used as the resin fuel com-
ponent to produce propellants of unexpectedly superior
physical properties and performance chiaraceritics.

vel
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ABSTRACT

Hybrid rocket propellants are disclosed that contain az0
compounds, compounds containing the group
R—N=N—R' as part of their structurc, where R and R
ity of groups including aliphatic, a
ups. The az0 compounds are mixed with
the other whd components of the propellant grain and serve
cither as s, binders, fuels, or fillers. The cffect of
mdudmL eazo u)mpnund\ isan n the regression
rate of the grain as the propellant burs

represent a
and heterocycl

26 Claims, 2 Drawing Sheets

can be ‘cured at Jow cure fomperatures and in addiion
exhibit no measurable heat of reaction. As a result of
these unique properties they are not subject to shrinkage

have no internal strains. Composite propellant sys-
tems heretofore used have ail been severely restricted in
their use because of high heats of reaction and the need
for high cure temperatures which produce shrinkage and
internal stresses. These faults have heretofore imposed
severe restrictions pon the size of solid propellant motors
because of their tendency toward cracking as a result of
internal strains. We have produced a propellant which
constitutes a major breakthrough in rocket technology
o thet soid propellant motors ave o longer anbject 10
size limitations and can be manufactured in sizes as large
a5 desited ustng the movel propellant compositions of 4
our invention.

In addition to their freedom from cracking, the poly-
urethane propellants of this invention are superior in
other ways. For cxample, they are possessed of suffi-
ciently tenacious adhesive properties to enable them to
be bonded directly 1o the rocket chamber lining, thus
permitting optimum utilization of the available space in
the rocket motor and simplifying manufacturing tech-
niques. The novel polyurethane propeliants of our in-
vention are
ical properties, for example: rubbery mechanical qual-
iies, Tow bt piat, excelient reslence, and superior
aging properti

Ou novel soli propellants can be used as the primary

&

‘propellant for artillery missiles.
mary propulsion source for rocket vehicles, they can be
conveniently ignited by a conventional igniter, as for
example, the igniter disclosed in assignee’s copending
patent application Serial No. 306,030, filed August 23,
1952, The propellant is preferably cast directly in the
sockat chaber i3 which it is to be fired and restricted
one or both ends in the conventional manner with a
relaliv:{y slow burning inert resin, such as a polyurethane
polyester resin. The restriction is preferably accom-
phshed by applyiag a relatively thin coatng of the inert
to the inner surfaces ocket chamber lining
pnm o casting the pmp:ﬂnnl e Teod umbers.
uch as those in which our novel solid pmp:llams are

h

ly
10 sole reacting groups, hydroxyl or thiol groups.
re

idizing 5
The

ropellants of our invention g5

2150 possessed of many other desirable Phys. 50 bindece s pre

2

and exhausted through the nozzle creating propulsive
orce.

The polyurethane binders of our invention are pre-
pared by reacting a compound having two or more active
hydrogen groups capable of polymerized with an iso-
cyanate, with an organic compound having as the sole
reacting groups, two or more isocyanate or isothiocyanate
e compound having the active hydrogen
an organic compound having as its

there are more than
tw0 acie bydtogen, socyanae, o sotbiocyante groups
present on an e polyurethane reactions, the result
ing molecular sratioes of the polyurethane binder will
Bo at Jeast o a certain exent of  crossliaked ruther
& Sngar e ossJinking s accomplished
when all three funciional §roups of & sufiiont Aumber
of the trifunctional molecules undergo the urethane reac-
with other groups present in the mixture, thus re-

tios
20 sulting in a product having a “three-dimensional” molec-

ular structure rather than mere aggregates of linear chains
as is the case when bifunctional reactants are employed.

Where bifunctional reactants, such as dihydroxy com-
pounds and diisocyanates, are employed 1o produce the
polyurethane binders for our novel propellants, it is
necessary to also employ a “cross-linking” agent o assure
a product having the cros structure_essential to
this invention. Cross-linking agents can also be used
with polyurethane reactants having more than two func-

30 tomal grous, guch e trics end/or hibocyunals, wikin

the scope of this invention.
Gty s he ont e Mt

ot g, ogatasta Having 1a. e S0 xeacimg
groups three or more groups polymerizable with hy-

Compounds sitable as

35 droxy or isocyanate groups.

1t ‘will be appreciated that in any given batch of pro-
pellant the individual polyurethane molecules may vary
in number of repeating units from several to tens of
thousands of these units, hence molecular weight figures
0 on polyurethanes represent statistical averages.
exact nature of terminal groupings js not known and will
vary depending upon whether plasticizers, polymerization
catalysts, etc., are present. Moreover, @ given molecule
‘may even form a ring and thus leave no dangling radicals,
It is evident from the above that a wide variety of
‘polyurethane binders for the propellants of this invention
can be prepared by varying the particulr isocyanate and
Bydroxy starting mate
ocyanate slnnmg ‘materials for our polyurethane
referably diisocyanates but not necessarily
so since, as explained above, other polyisocyanates (such
as triisocyanates) or polyisothiocyanates may be em-
ployed withia the scops of the imention it dasred.
ur preferred_diisocyanate compounds can be satu-
insa hatic o aromatic; open_or
onocyclic or polycyclics
and substituted or not by groups substantially unreactive
yith fsocyanate or bydroxyl groups such as, for exampley
Ketone, s ester, sulide, or ofher &ro
0 following diisocyana owads, are particalarly suit
26 48 Teactants for the repécafon;of inders for oar
novel polyurethane propellant
o> Alkane disocyanates,such

5 Ethylene diisocyanate;
Trimethylene dlisocynna(e;
‘Propylene-1,2-diisocyanate;
Tottamethylens dlisocyanaies
Butylene-1,3-diisocyanate;

employed ae ondinarily of the type having
one end open and leading into a venturi rocket nozzle.
Upon ignition, large quantities of gases are produced

3

Octodecamethylene diisocyanate;
ete.

1

3,187,053
4-NITRO-4-PENTENAL
arl Klager, Sacramento, Calif,, assignor to Aerojet-
Generall Corporation, Azusa, Calif, a corporation of

o Drawing. Filed Dec. 21, 1959, Ser. No. 861,138
1 Claim.~ (Cl. 260—601)

‘This application is a continuation-in-part of my copend-
ing application Serial No. 387,023, filed October 19, 1953 19
and now abandoned, which was a continuation-in-part of
application S(‘.nal No. 235,569, filed July 6, 1951, and
now abandons

T veniion reates to a novel method of preparing
nitroolefins having the general formula 5

cnféf

wherein R is an alkyl, halogen, m—carhoxyalkyl w-acyl-
oxyalkyl, w-carbmlkaxyalkyl, cyanoalkyl, or e-formyl- go
alky] radical, and to nitroolefins prepared thereby.

The nitrooefns prepared by the method of s invene
tion in which R is an w-acyloxyalkyl radical, such s ni-

troallyl ace'lztc readily condense with nitro compounds
havmg @ labile hydrogen fonction, such as methyl 4,4- g5
dintobatyate, o form ighly nicaled compounds such
as dimethyl 4,4,6,8,8

2
anthracene bonds to yield anthracene and the desired
nitroolefins.

The following examples are provided to more clearly
illustrate my invention. 1t should be understood, how-
ever, that these examples are provided purely for pur-
poses of illustration. nnd are not intended to limit the scope
of the invention in any way.

EXAMPLE I
Preparation of methyl-4-nitro4-pentenoate

One part of 11 (Lcarbomclhuxyclhy[) 11- mtxo? 10~
ethanoanthracene was heated in vacuus
185 200° C.

part of the starting material,
same pressure, 0.62 gm. solid matersl distiled which
was identified as anthracene (M.P. 215° C., mixed melting
point 215° C.). The first fraction was redistilled at 96°
C. and 4 mm. The analysis mrh:a ed that methyl-4-
nitro-4-pentenoate was formed, n 4612,
EXAMPLE n
Preparation of nitroallyl acetate

A bulb tube charged with 1 gm. 11-acctoxymethyl-11-
nitro-9,10-ethanoanthracene, prepared by acetylation of

Sul as high explosives. A more cnmp[:le descrption of
this process can be found in my copending application
Serial No. 636,839, filed January 28, and now g0
Patent No. 3,000,932, In addition, all of the nitroolefins
prepared by the method of this invention undergo an addi-
tion reaction with polynitro compounds  having o labile
hydrogen function, such as 2,2,4,4-tetranitrobutyl ace-
tate, to form highly nitrated compounds useful as high 35
explosives. 2,2,44 tetranitrobuty] acetate is disclosed in
ssianes’s copending applcarion Seral No. 617,607, fied
October 22, 1956 and now Patent No. 2,978,455.  The
addition rexction i conduted according o the method
st forth in copending application Sesial No, 636,839, 40
The bighly ntcated compounds obtained by the sbove-
described methods igh explosives and can
scd in any conventional cxplosive mssler projeciis
rmk!t. or the like, as the main explosive charge. An ex-
ple of such o misile is disclosed in United States 45
Patent 2, issued May 17, 1949. One way of
using the high explosives of ths ivenion in s devie such
as that disclosed in United States Patent 2,470,162 is to
pack the crystalline cxplmne in_powder form into the
warhead of the missile. Alternatively, the crystals can be 50
first pelletized and then packed. A charge thus prepared
s suffciently insensiive to withstand the shock entailed
n the cjection of a shell from a gun barrel or from a
Tocket leuncbing fube ndet she pressure developed from
ignition of a propellant charge, and can be caused {0 ex-
plode on operation of an impactor time-fuse mechanism
firing a detonating explosive such as lead azide or mer-
cury ulminate.
novel methed of (his inventon compilses the
slmplc pyrolysis of nitro-substituted endo anthracenc com- 60
‘pounds to decompose them into anthracene and the corre-
‘sponding nitroolefins, in accordance with the general re-
ction scheme set forth below:

™ . (\
W&No:
I %
‘wherein R is as defined above.
‘The pyrolysis is preferably conducted under a vacuum 7g

0 as to avoid the possibility of undesirable oxidation.
The heat, as may be scen above, breaks the nitroolefin-

hylol-11 with _acetic
anhydride, M.P. 103-105° C., was heated to 200-220° C.
mn. in an airbath. Decomposition was observed
and 2 greenish-yellow liquid distilled, accompanied by
crystals.” After redistillation at 90-120° C, airbath tem-
perature and 5 mm. ight-yellow Tiquid (0.1 gm.)
gave the following analysi for mlruallyl acelate:
Analysis—Cale'd for CsHyO.N: nt C, 41.38; per-
cont H, 4.85; porcent N, 9.63. Found: perceat G, 41.53;
percent H, 5.45; percent N,
tion was purified by crystallization
iydrofuran and methanol. The melting point
;nd mixed m:ltmg ‘point Wit pure anthracene were 214
16° C.

MPLE II
Preparation of 4-nitro-4-pentenonitrile

A bulb tube was filled with 0.8 gm. 11- (2cyanmhy1)»
11-nitro-9,10- elhxncanlhrncen: and heated to 195-200°
at 28 mm. A vellow liquid and crystals distilled. Th
distillate was dissolved m ether and filtered from the
soluble anthracene. cxtract Was evaporated and dis-
tilled at 1200 c. mﬂmlh tempey ature and 5 mm. produc-
-yell With a Tefractive. index,

Analysis. —Cglc  for CHLONy: percent C, 47.61; per-
cent H, 4.8 , 22,22, F und: percent C, 47.97;
mrcemﬂ o pementN

e ether insoluble portion - anthracene. It
was disolved i tetrahydrofuran and methanol was added.
After two recrystallizations the melting point was 213—

214° C. and the mix meltng pomt with anthracene
(M P.214-216° C.) was 214-
will be apparent that any teooletin wihin the scope

of '.be general formula given above can be prepared by
heating the corresponding nitro-substituted 9,10-cthano-
anthracens in the. mamner deseribed in the. above ex.
amples.  For example, 2-itro-I-butens; 2-nitro-1-hexene;

irm:Lherne 1 ﬂllom 1 mtme!hylenc. ethyl- A—mtm -4-pen-
tenoate; methyl er m\.ﬂ.\)l I-3-nitro-3-butenoate; 4»nm'0«pen-
tenoic acid; and 4-nitro-4-pentenal can be prepared by
heating 11-¢ =lhyl 11-1 me -9,10-ethanoanthracene; 11-butyl-
11-2itro-9,10 - ethanoanthracene; 11-methyl-11-nitro-9,10-
ethanoanthracene; 11-chloro-11-nitro-9,10 - ethanoanthra-
cene; 11-bromo-11-nitro-9,10-cthanoanthracene; 11-fluoro-

United States Patent

3,132,976
Patented May 12, 1964

Office

1

3,132,976
SOLID PROPELLANT COMPOSITIONS CON-
POLYU'RETHAN‘E RESIN
Karl Klsger Richard D. Geckler, and Richard L. Parrette,

Corpo-

Sons e ol s Somotsion of Ot

No Drawiag. rneu July 20, 1959, Ser. No. §29,182
17 Claims. (CL 149-19)

‘This invention relates to novel solid propellant com- 10

tions comprsing & polyurethane binder with a fnely -
vided oxidizing agent dispersed there
Salid propellant compsitions aze  ordinarity composed
of a resin fuel and an oxidizing material, the oxidizing 15
nsterial beiag intimately dispersed i the Fucl. Tho igni-
tion and burning properties of such propellant composi-
tions, a3 well 33 dhelr physcal propertie, ate dependent
t0 2 large extent upon the particular resins employed as
ucls. 2

In the novel propellant compositions of this inven-
tion polyurethanes are used as the resin fuel component
to produce propellants of unexpectedly superior physical

polyurethane propellants have substantially no in(:mal 25
i hrinkag

y
can result in cati b,
ing or cren  explosion of the propellanl grain.

n to their freedom from cracking, the poly-
urethane pmpellanls of this nvention are. superior n 35
other ways. For example, they are possessed of suffi-
clently tenacious adhesive properties to enable them to
be bonded directly to the rocket chamber lining, thus per-
‘mitting optimum utilization of the available space in the
rocket motor and simplifying manufacturing techniques.
The novel polyurethane propellants of our invention are
also possessed of many other desirable physical proper-
ties for exampl ery mechanical qualities, low brittle
poiat, excllent sesiience and superlor aging properties

Our novel solid propellants can be use
mary propulsion source in rocket-propelled vehicles or
as a propellant for artillery missiles. When used
primary propulsion source for rocket vehicles, they
e conveaiently ignted by a conveatlonal igaier, as for
example, the igniter disclosed in_assignee’s copending
aoplication Serial No- 306,030, Hed. August 25, 1955
now, Patent No. 3,000,312, The propellant is prefembly
cast directly in the rocket chamber in which it is to be
fred and rsricied on one of bodh ends in he conven:
tional manner with a relatively slow burning inert resin,
such as a polyurethane or a polyester resin. The restric-
tion is preferably accomplished by applying a relatively
thin coating of the inert resin to the inner surfaces of
the rocket chamber lining prior to casting the propellant
therein. Rocket chambers such as those in which our
novel solid propellants are employed are ordinarily of the
having one end open and leading into

ocket nozle. Upon ignition, large quanti-
of gases are produced and exhausted through the
nozzle creating propulsive force.

“The polyuretiane binders of our invention are prepared
by reacting a compound having two active hydrogen
groups capable of reaclmg with an isocyanate with an
organic compound havi
ocyanate of istbiocyanate groups.
lmvmg the active hydrogen groups is preferably an or-

5

55

o5

g
e
5
£
H
s
?
2

2

ganic compound having as the sole reacting groups, hy-
dronyl o thiol sroups,

reciated that in any given batch of pro-
pellxnl e niiu polyurethane molecules may vary
in length from several to tens of thousands of repeating

wpon whether plasticizers, polymerization catalysts, etc.,
are present. Moreover a given molecule may even form
aing and s eave o daogling adicals.

Tt is evident above that a wide variety of
polyurethane ‘vindors for. tho propellants of this inven-
tion can be prepared simply by varying the particular
isocyanate and hydroxy starting materials.

‘he isocyanate starting materials for our polyurethane
binders are diisocyanate compounds which can be satu-
aliphatic or aromatic; open or
losed chain; and, if the latter, monocyclic or polycyclic

0 and substituted or not by groups substantially unreactive

with isocyanate or hydroxyl groups, such as, for example,
ketone, halogen, ester, sulide or ether groups. The fol-
lowing diisocyanate compounds are particularly. suita-
ble as reactant for the preparation of binders for our
novel polyurethane propellants.

(a) Alkane diisocyanates such as:
Ethylene diisocyanate;
Trimethylene diisocyanate;
Propylene-1.2-di ate;
Tetramethylene diisocyanate;
Butylene-1,3-diisocyanate;

Decar anate;
Octadecamethylene diisocyanate;
ete.

(b) Alkene diisocyanates such as:

ke
1-propylene-1,2-diisocyanate;
Zyropylens-L2-disocyanate;
1-butylene-1,2-d

Sycloharylans-1, 4-diisocyanate;

(©) Cretotiylidene isocyanates such
Cyclopentylidene diisocyanates;
C\J lohexylidene dumcyma«e~

Aromatic diisocyanates such
m Pheny\:ne diisocyanate;
o-Pheny! o nau,

as:

p-Phenyl
T ethy104-phenyiene dnsocyanaw
Naphthylene-1,4-diisocyan:

isocyanate;

mate;
isocyan:

ne-bis- (Lphcnthcyanav:)‘

i
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COMPLETE SPECIFICATION

Polynitro-Substituted Dj

We, AFROJET-GENERAL CORPORATION, a
corporation duly organized and existing ung

ibasic Acids and Esters

be granted to us, and the method by which
it is to be performed, to be particularly des-

ws of the State of Ohi nited S(a(es cribed in and by following smtemm 10
of America, of 6352 Norm TIrwindale This invention relates to new compounds,

5 Avenue, Azusa, State of California, United and in particular, to pulmtmmbsnmted di-
States of America, do hereby declare the in- basic acids and esters thereof having the
vention, for which we pray that a patent may ~general formula:

o T
15 RO—C—A—C—CH;—C—CH,—C—A—C—OR
NO. NO.
wherein R is an alkyl group or hydrogen lower alkylene radical and Rt is an alkyl
atom, A is a lower alkylenc mdx:al and X radical,
hydrogen atom or nitro By the In place of the e of nitroallyl alcohol,
term “Jower_alkylene rad!csl” We ‘mean an  a diester of 2 - - 13 - propanediol

2 ﬂ.lkylene radical having from 1 to 4 carbon can be used, as facte exﬂmple, - nitro - 13- 35
atoms. diacetoxypropane. It is believed that the di

The new compounds of this invention are ester generates the nitroallyl alcohol ester in
prepared by condensing esters of nitroallyl sifu and then reacts in the manner illustrated
alcohol \vn.h wyo-dinitroalkanoic acids or esters ove.

25 thereof, and in accordance with the general Since the acid portion of the nitroallyl 40

reaction scheme set forth below:

g =8
G +2H-G-A-G-0R

wherein R is hydrogen or alkyl, Y i
organi rad:cal, pref:rably alkyl, M is sn non
30 of an alkah or alkaline earth metal, A

[Price 45. 6d.]

ester does not enter into or affect the re-
action, Y can be any organic radical includ-
ing phenyl, benzyl heterocyelic, - aliphatic,
cycloaliphatic, or
from the scope of the invention. Similarly,
when a diester of 2 - nitro - 1,3 - propanediol
is used as the starting mamrla] the acid por-
tion can be any organic acid inasmuch as
|hxs portion of the diester does not enter into
fect the reaction in any w:

R e slcobol portion. of the dinitro-
alkanoic acid ester is an alkyl radical. Like-
wise, the dibasic acids of this invention will
react with any organic alcohol to form esters
in the usual manner. 55

The corresponding dibasic acid is prepared
by hydrolysis of the alkyl ester with a strong
acid which is sulphuric acid, hydrochloric acid,

hydrobromic acid, phosphoric acid, trifiuoro
acetic acld or mlxmres ‘thereof in the conven- 60
tional m: action of compound (L)
with m\nc md pmduccs the hexanitro deriva-

&

@

0



Naval Air Missile Test Center, Point Mugu, California (ca. 1950)
Wolfgan
Postwar U.S. gang

Noeggerath Wilfried Hell Herbert Wagner Werner Hohenner Edgar Kutzscher
Submarin C- (1908-1973) (1914-2010) (1900-1982) (1907-2000) (1906-19??)
Launched o s o> et |
e -
o [ J -
Missiles

Many other

Germans &
Austrians J

- Aug. 6, 1957 H. A. WAGNER 2,801,544
Ay
v ’: E o GYROSCOPICALLY STABILIZED PLATFORM SYSTEM
3 pet | Filed Jan. 5, 1953
v

.,’:,H‘ ~..‘~ “;‘ €4

A-1
(1958)

Reinhard Lahde Ernst Friedrich Hans Hollmann Theodore Sturm
(1908-1999) (19?2-19??) (1899-1960) (19??2-19??)
Not shown: Alexis Dember (1912-2002),

HERSERT A WAGNER Willy Fiedler (1908-1998), Johann Ludloff (19??-19??),
e AW Robert Lusser (1899-1969), Otto Schwede (1912-2005), etc.




Postwar Soviet SLBMs Using German Technology

German
Wasserfall
(1944)

0.86 m
diameter

7.77 m
length (W-5)

Hydrocarbon
(visol) fuel
Nitric acid
oxidizer

R-11FM R-11FM Zemlya
(1955) AR A ' ; (SS-1B SCUD-A)
' ' SLLBM was first
.38
0. i launched from a
diameter .
submarine on

- 740 m : & | 16 September 1955
length'

" Hydrocarbo"'

| Raiety XN AN N ‘s ~v gy i 1
| - ‘korosene) fulel vy ey : The first Soviet

: A N AT poann e o S EBN AL o SLBMs were

‘(;fﬁi‘ig;;:rm = SEEIRSERNSNSNSSSE directly based on
. . the German
Wasserfall

missile and were
launched from a
Zulu class sub,
which was
directly based on
the German Type
XXI submarine

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



Communications with Submarines

Goliath low-frequency radio transmitter to communicate U.S. low-frequency
with submarines (Kalbe an der Milde, operational in 1943) radio transmitter
to communicate
with submarines
(U.S. Navy
Clam Lake facility,
Wisconsin,
operational in 1985)

‘* Y , .(Lu: wl ﬁ ;ﬁ ;":" :

-
1?' -

AR 1 \:’ s

i ’ J ¥ " ah 3 -

A M* i""‘w ‘v'i "”*,é
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Outline
Nuclear payloads

1. Land-launched intercontinental missiles
A. Liquid propellant missiles

B. Liquid propellant space planes

C. Solid propellant missiles

. Submarine-launched missiles

A. Sub-launched cruise missiles

B. Sub-launched ballistic missiles




Examples of Wartime Aircraft and Their Ranges and Payload

Aircraft

(Max range will depend on payload)
Max range

Max payload

Bf 109
LN RY
Me 262
Ho 229
Ju 287
Me 410

Ju 88
Ju 290
Ar 232

He 177
Ju 390
\Y [IRPR]

1000 km
1560 km
1050 km
1900 km
1570 km
1500 km

1800 km
6150 km
1060 km

6000 km
8000 km
800 km

0.3 ton
0.5 ton
0.5 ton
1 ton
1 ton
1 ton

3 tons
3 tons
4.5 tons

10 tons
10 tons
10 tons

Could carry
medium (2 tons)
nuclear weapon




Caption on photo: “Ordnance experts examine a 35,000 pound German giant
aerial bomb upon its arrival at the New Orleans Port of Embarkation, La.,
from Germany. 11 March 1948.” What wartime German aircraft

were intended to carry a 35,000 Ib [16 ton] bomb? What did the bomb contain?
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Flying Wing
Jet Fighters
Were Built

Horten Ho 229
(first flight 1944)

-

I |

'&c@
¥~ Larger versions were designed as
intercontinental jet bombers; see e.g.:

. Griehl, Manfred. 2005. Jet Planes of
the Third Reich: The Secret Projects
| Vol. 2.

Herwig, Dieter, and Heinz Rode.
2000. Lufitwaffe Secret Projects:
Strategic Bombers 1935-1945. 2" ed.

Masters, David. 1982. German Jet
Genesis, esp. pp. 79-80.

Miranda, Justo. 2015. The Ultimate
Flying Wings of the Luftwaffe.

Myhra, David. 1998a. Secret Aircraft
Designs of the Third Reich, esp. pp.
156-160.

¥ Myhra, David. 1998b. The Horten
¢ Brothers and their All-Wing Aircraft.




After the war, a group of German aerospace engineers offered to immediately begin
building the U.S. a 7,000-km-range (14,000-km round trip), 6-jet-engine flying wing
bomber. Was their offer based on an aircraft they had already built during the war?

Berient.’ \ -

ol Y . T
'-l | N T‘ZEf/ / A ; k A L *Ep'j’ /T/ 5 Die i;-lstﬁlgcn Wber dar Projext "Horten-Farabel sind sb@rchlom en.

Die Ergednisse Xianenfolgendernsssen zusanmengefarsi vwerden,

.
Die Rsssen sind 13 Desitz der esnschlagigen Flane ued werden von Deuatesben
_ : Go-%-a2 7 Pacbloeulea unterstftszt.
. . s \ Der Serienban der sogemannten Norten 13(Nodell mit 2 fi-frisbverden) 8311
s i = -- —— - 7 beis Russen nicdt Gber das Anfangsstadium Rinsus gedieben sein.Die Zad) b
} . die fir den Anastoss gemanct surde,ist wesentlick zu booh gegriffen.Die Mg
7N : - e - - - S04t dor Bortea 13 wird von Pacdleutea 3it 1 Stande angegelea.Dieses Nodell
. st sur sur Verteidigung gesignet. L b Ll o
rhh grosse Borten 48 str. Spaanveite,6 2L-Iriedverke.7000 km Aktions-Radias
ist bein Busser niadt b €as Projekt himcusgedielm z,ds sich 2ar oin go=

) y 5 viager. 201l der olaschlagigen Nitarbeiter beia Russen utudot./
7420 S . =
5] M r Sur Batviokluag dieser Angelegendeit wird folgender Vorschlag gemasdt: .
Vir sind ptst 1a de Lage,fnaerdald von & Bthen den ~jnrchligigen Nitsrdefe

terstisd aufzastellen,dor sick mit dea obigen Projekt defasst dat.Der Chefa
Eoastrukteur hat bDereits ginstige Angedote rus der Tiriel and der Sovjets
Saicns erdslten,orklirte siocd Sedoch naod Ricksprache grendsitilich Wreit
fr die US-Army s0 arbeiten.Alle anderern in Prage Lkomsenden Nitarbeiwr -~
Getva 30) sind grundsitzlick syr Zusaszensrbeit Hareit,ditten Jedoch us db
Bekanntgade de finanziellen=u.Bxistenz-Jedirgungen,das die seish2 sih wneg)
dea Zusamaeadruch eine eigene Exicten: gegrindes Rdaden snd reizr,e0ass 3iobt
orn bereit 'sind,Bindungen nit Unejcherdeitsfaktorez o.asugeden. T
;onor dst su klaren,ob 4se Verssohegru;;e in Deutsclland oder den Vereia.
Stesten ardbeitea s0ll. . : ‘.
Venn die US vorgereben 8ind,s0 erscleiat Sichervag gegn savorhrgesedene M
Jassung sageseigt.(Chof-Ronsfruktuny maeht drs sapr Bedingeng,&s Dereits .-
uie:r: Ju’u 12 US-Plugseug-Indantrie geardeitet,un sisd gegen Bventaalis,
Sv sisdera . ’ g :
Back seinen Angaben Rann mash Asfgadenstellang der koastruktive 2eil i3 slly
kirzester Seit adgescdloseen verden.
Soas das Projekt aalaufen 8011,ditlen wir-us Zuveisuag sines FIT a.Betricde
stoff,un ¢ie Asfstellunge-Orgasisation durchfiltren tu ROnnen,
Seiterhin vird sa dje Unterstitseng der US-Kilitar-Regieruag gebeten,vead
vorechiedne Bitardeiter asur der R.ZOne geholt werden 3iseen,

s lqiai dor APdeit Ditten wir ox gensue Asfgedenrteliung reitent dear BB
Arey,s.D. _
wird' Bolsbauveise verlangt,vieviel friedverke,Aktionsr-dive.lulsdnag,de.o.
ssissage-Stirke,Vaffen-Anordnusg ote. '

FOIA: Operation Harass and

the Horton Brothers. Control

: ot L 5 M . B - “, ke Mt . : % &l P, ! Number: FP-10-027542.
g ey = = T Egoi x ~ . TR ’ ’ "1 . Activity Number: FA-10-
L T R L x o o Foens o 0L it ; .
R E k" “7‘»7‘{ n““ % 4911. Initial Reception Date:
E ‘4{ *. Y bl “; . 7/13/2010. Requested by:

)I;Wm &3 fol kathort Gy e fu..‘ Jacobsen, Annie.

gim 1 _ *wf - L | d B g ; ' {. ‘ documents.theblackvault.com
e S - H USRI S . B : /documents/foia/4402F-

S W oo i Where are the reports? 204 12Greenewald_Redacted.pdf
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1942-1943

AMEMBASSY

Dated; October 12, 1944.

Intercontinental Bombers Were Built.
Where Are the Detailed Reports?

Hart adds following details on V-3: Capture of Viatten
and flooding of Walcheren has played out V-2. Atom splitting
-explasive and frozen bhlite conaidered divarsions by industrialists
acquainted with German industry. V-3 also known as cistern
plane considered the real thing and estimated that a third of
Luftwaffe productive capacity devoted to it. Probably two
engined long range bomber but some four engined and considerable
proportion Jjet-propelled. Experiments conducted on Leuneberger
Héide near Hambrug and is now in mass production. about 2000

“t0 be proaduced. AlBO reporvs tTnav vermans &are aiscrioucing

gasmasks with neﬁ energy and putting new filters on o0ld ones.

Eporinental Airewalt

1431-1432

P7 hoard in 1942 when ho wns vorking os o cencra man at the cir-
craft testing ficld SECILIN (Ilceklenburg) that o new tync planc was
being designed which could rotract its wwings during flight ~nd thcrby
inercosc its specd considcrablye

P/ sav the planc in flight in Teb 44 end dogeribos it as o o (4)
notor transport plonc, siniler to the US C47. P hesrd fron nochanies
that the planc was dcsignod to fly babing nissions to the US, it can
corry o locd of 3,000 to 4,000 Zge The spced is supposed to be 700 to
800 X per kre Tho two propcllers crc connceted to two in-line 16 cy-
lindor ongincs cache

Acecording to PI tho crporinental flights werc vory succcssful but
the plonc is not boing nass-produc od as, yote

(Sourcc: S/Gofr Geré JLINOUSKI, Pz Leohr Div, copturcd 14 Jen VILLY)

| embii———
] G

PW Intelligence Bulletin No 1/34, AFHRA folder THIS PAGE IS DECLASSIFIED IAW EO 13526

506.61951 Nos. 1/19--1/35 26 Dec 1944--7 Feb 1945, IRIS 207524



Intercontinental Jet Bombers Were Built—Where Are the Reports?

German ‘Flying Wing’ Factory Found by
Yanks. 718 M.P.H. Claimed; Plane Tailless.
Chicago Daily Tribune, 13 April 1945, p. 9.

GOETTINGEN, Germany, April 9 [Delayed]---
A factory in which the Germans had been
experimenting with a “flying wing,” a super-
powerful plane without fuselage or tail, has
been overrun by American infantry.

Eight German technicians who had been left
behind said they had flown the flying wings and
found them much more maneuverable and of
greater stability than conventional type planes.

One model was said to have a speed of 625
miles an hour at an altitude of 3,280 feet and
718 miles an hour at 4,600 feet. The plane's
ceiling is about 52,500 feet, with a climbing rate
of 65.6 feet a second. Its flying radius was
reported at 937 miles.

This plane was designed to carry two bombs
under the wings.

New York Bomber Built in Germany. De Seversky Says
Principal Bar to Use Was Its High Rate of Fuel
Consumption. New York Times, 8 June 1945.

, Maj.
Alexander P. de Seversky, airplane designer and airpower
advocate, said today.

Major de Seversky, World War I commander of the
Russian Navy's Baltic fighter plane force, has been
touring Germany as a special air consultant to Secretary
of War Henry L. Stimson. He interviewed Goering with
Gen. Carl A. Spaatz right after Goering was captured at
Augsburg. |...]

, Major de Seversky said. The
Germans started working on it before the war, designing
it to cross the Atlantic and return nonstop with two or
three tons of bombs. The only obstacle to its introduction
was its big fuel consumption, but this, Goering asserted,
the Germans had expected to solve in a few months.




40 Intercontinental Bombers in Norway—Where Are the Reports?

Preparing. Behind the Lines. Flight. 11 May 1944 p. 503.

Over 300 acres of forest have been cleared to make room for the big
airfield which the Germans are building at Halsemoen, Flisa, about
twenty miles from the Swedish border and about fifty miles from the big
air base at Gardemoen which has recently been substantially enlarged.

The work on the Haslemoen airfield started in January and large areas
have been evacuated, schools and churches requisitioned, and farms
devastated. The whole district has been practically destroyed. One
thousand Russian prisoners and 800 Norwegian slave labourers are
engaged on the work.

Only twelve miles from this airfield another temporary one is being
rapidly built, and the construction of a third situated close to the
Swedish border, was started at the end of last month.

Both the Fornebu airfield, near Oslo, and the Bardufors, in the county
of Troms, are being expanded. |...]

In Denmark, too, the Luftwaffe is preparing; the Kastrup airfield is
being transformed from a training to an operational base; many
bombers are reported to have arrived and stocks of bombs are placed
around the periphery.

Planes to Bomb N. Y. Uncovered. Stars
and Stripes. Paris ed., 30 June 1945, p. 8.

Hundreds of different type planes were
taken intact on the field, cut through a
pine forest about five miles from Oslo.
Some of the latest model fighters,
including the JUS88 night fighters,
equipped with intricate Radar devices to
guide pilots to their target, were found.

RAF officers said they were indications
that the Germans had planned a “last-
ditch stand” in the area and were
hoarding their newest bombers and
fighters.
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CHEMICLL TARFAT

1l5¢ New Se‘cret_ Ges

‘Preambles PWy an irtelligent and sincere youth, was stationed in NORWAY
as Ordnance Sgt with Iuftgau V "until Adug 4, when he was transforrcd to the
paratroopse The tramsfer was principally in consequence of disparaging re-
narks PW had made about the Fuehrer in connection with the events of 20 July
We ~ Only the intorvention of his 00, alse an anti-Nezi, savcd PW fron
®urt-hiertidl and a possible concentrotion camp sontences PW hates’ the Nezis
bitterly and is eager to do whatever he can to help shorten the wars, He be-
lieves that the use by the Geraans of the weapon described below would *bring
the eternal condermation of huenity down upon use"

Becausc of large clerents of tihe improbable end tho fantastic in P7's
story, and becausc of his abnornally pro-sllied attitude, every effort has
been made to diScmdit him and prove hin a plent, These efforts have hot
been sSuccessfule PV appoars to be tclling what he thinks is the truth.

Fliegerwaffontechnische Schulc, At the end of Feb 4, PV and 6 other
EM of Inftgeu 5 were scnt to I Fliogerwaffentechnische Schuley HAILT for a
special course, whose naturo they did not knmw until their arrival at the -
schools The school eonsisted of oight student coys, with 120-180 men cach;
one coy (8 Coy) of instructors; and three rcgular coys (composed of work
details), with appr 60 men cach,

Chlorine Trifluoride (???) Stockpiled at Norway Airtields

GG

¥ . PY INTEILIGENCE BULLETIN No 2

15, New Sécrot Gas ‘(Continued)

v Purposc of Qcurse., 4t RECHLIN tho trainees studicd a new war ges, in-
eluding 1ts use as an airbornc weapon in a apraying device attached to a/c.

The Gas. ' D7 describes the hew gos in ‘its liquid state as being con-
parable in viscosity %o egg white. The liquid has a specific gravity of eppr
1,3, It has a greyish-brown color, opalescent when scon frin an angle, gives
off spectral refleccticnse It has the appearance of Diescl oil, aceording to
PYW, who cannct describe its cdor becouse the students always wore ccmplete
protective equiprent when handling ite It was even referred tc as "Kleister®
(glue)e It has no ccde naie or identifying numbers

Students observed experirents ecnducted at RECHLIN, In cne of these, a
drcp wds plased on a rabbit's back, about ‘a third of the distance from its
head to its tails 'In 2-3 nminutes the animal was deads, Its hair bristled
slightly, 'The skin (gray) borcame derkers The rabbit seemed to die in a
convulsicn, -"Death without blood" it was called by the studentss

‘Bffect on Motals, Bronze, gold, silver, zine, lccd, copper, and tin
plates, 8-10 rm thick, 8 cn long, and 6 e widc, were sprayed, Thus sprayeé,
the metals gave off a whitc vapor, Aftér a few minutes the plates were worked
over with a glass hammer, Impreesicns were léft whercver the harer struck.
The lead plate shewed the groatost resistaonse, PW calls the result of the ex-
periment "Zersetzung des Kerrns" (deccripcsition of the substance).

The barrel of & 2 en Flek was sprayed, resulting in 60% cecémpositicne
The metal apparently lost its intrd-nclecular cchesion, and the weapon was
rendered useless,

One drop of the substencec was dropped on earth, whereupcn the substance
turned grayish-grecn and vaporized. After appr 7 ninutes it turned grayish-
white in cclor. !

In the course of the exjoriments a drop of the subsiense foll on a trainee's
arn at & point just above the wrist, neccssitating the irmediate amputation of
the arm at a point just above the olbow.

Experiments had alsc Beon'cnnducted at RECHLIN using this gas with jet-
propelled plenes and V-weapons, out PW Aid not witness these experiments.

Storage. in NORE\Y eén ‘eonapletion of. his course, PW roturncd to his
station in NORWAY, (He 4cé8 not'know if other clesges followed, at HALIE,) -
on &ireet orders of Luftflettc 5, FW was put in charge of exarining guards
and the material thoy were cuarding at scerot dups (G=heimla(er) at vamous
luftparke in NORWAY

Before his dcparture end of Fcb 1;14 cr the sch\,ol (proviéusly recounted),
ldrge quantitics of the gas had arzivel ot Luftzan 5 by plone, . PW would spot-
check the stores of tho gase & sieclol ocrtiiucutr, issued by Luftflotte 5
perpitted hin to cnter the secibt sturess PW claims thet not.even high-ranking
Luftflotte officéfs weré awere of the nature of the storess - PW checkel for
leakage ani dry storasc. In only cne instémce did ho find some cases storéd
in a derp spcte On orficrs of Luftfl*:ttc 5y this was corrected irmediately.

When PV left NORTAY in Aug )i, the follcwing was stored at the Iuftparke
indicateds ; :
) - ' : ; '
9&‘ 900-1000 cascs, cach ccntaining one 50-liter derd john
300-4004 each conteining cne £ 125 .spraying unit
15-20 ecases of ';rotective clcthing b

(""l\J. STA.VAN ER, end  TRONDHEIM

4t cach Luftpark,

150 cases, oach mntmnzng ope _SD-llter deni john
40 cases, cdeh with ore 8 .125 spraying z unit
geveral cascs of:protoctive .clothing
X Thore werc alse "Ueberd, ruckg,m_xutm' fcr Do-~Geract stored at
"T“VINCK}R-FORUS. :

KEVIK, nr XRISTIANSSAND
2 240 cascs, eash combaining one 50-liter denijohn
150180 cases, each with one S 125 spraying umt
8aver:l cases of protective elothing °
There were & fg,w - 200s. '_u.xcm in, with the s -125 's listed abo*

B

The seerect stores are vory hmv:..;.y ‘mardc by spegicl 2l-nan cuerd dotodls,
4 relicf consists of 6 mon, eguipped v th MGs, eutomatic rifles, and hand orens)
ades, Mineficlds haws been laid in front of the storage buildings, and the
installations are heavily protected by Flak (8,8 i end 1065 ci)e

A\ccozﬂ:u."(; to IWy the Germans ccnsider NORVAY a safe storege place for the
easy since “that- country nas nct br,en Sleec'bOd to mvas:.on or air attaeks,

PW Kncws of no sterace places for this @as outside of NORWAY, Howover, hi
classmates returned %o their proper stations (unidentified Fliegerhorste)s PW
was mlievc@ in 0SLO by ¢/Fevwerworder IETHAN- (Luftflotte ¥, .OSLO)o:

Similar Use of Other Gascss dccording to PW, cxpriments have also been co.
ducted at RECHLIN with spraying units which nre mele of motal end filled with °
different substances: Gelbkrwuz (yollow-cross cas), Blaukreuz (blue-cross gas),
and a phospherous solufions Then the phosphorous sclution is released, it begi
to glow appr 400 m above the’ troun:l en reesching the ground it attains meximum
burning effects .

(Scurces 0/Jg Wilhelm KUNZ, L'; Coy 15 Para Regt.)

Sulimfimiieie
2y



Siegfried Giinter and
Ernst Heinkel (1941)
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Imperial War Museum Archive, Duxford, UK.



Ernst Heinkel and Siegfried Guinter—Where Are the Reports?

Ernst Heinkel. 1956. Stormy Life: Memoirs of a Pioneer of the Air
Age. New York: E. P. Dutton. pp. 236-241, 246-247.

After returning home on August 5, 1945, I wanted to see the
situation in Jenbach with my own eyes. |[...]

Stopping at Landsberg, I searched for Siegfried Giinter, who had
escaped there in the middle of April, 1945, and had managed to
carry on a primitive office with thirty-five other employees from
my design office. I found him---the most important expert on
airplane structures and aerodynamics that Europe had at that
time---living with his wife in a small room.

They had tried in vain
to call the attention of the American military authorities to the
importance of Giinter.

Giinter was too modest and shy to blow his own horn.

|
hoped on this visit that Giinter would find a permanent outlet for
his activities, either in Landsberg or in America.

I knew him. His only happiness was in scientific work and I told
this to Cardenas.

He
informed Giinter that a larger office was planned in Wiesbaden
and that he would send for him, but he never did.

Giinter remained in Landsberg until the spring of 1946, when his
money ran out. During the last weeks he constantly repeated that
he had no skill for anything else---he had to build airplanes. If the
West didn’t want him, he might have to work for the East. At that
moment, I was empty-handed and could do nothing for the man
who for so many years had been my closest collaborator and
whose unique abilities no one could appreciate better than myself.

In the spring of 1946 he used the last of his money to go to Berlin
to see his father-in-law, who kept a garage. He still hoped the
Americans would send for him, and left his address in case some
message should arrive, but no message came.

Instead, the Soviet special experimental unit OKB IV, in Berlin,
took him on. Giinter continued to work on our latest designs and
was then taken to Russia, where, I am convinced, he worked on
constructions that today have become a problem for the Western
world.

Dieter Herwig and Heinz Rode. 2000. Luftwaffe Secret Projects:
Strategic Bombers 1935-1945. 2nd ed. Hinckley, UK: Midland. p.
68. Heinkel Projects for a Four-Jet Long-Range Bomber

These
designs included not only aircraft of standard ‘fuselage and tail’
configuration, but also of flying-wing layout.

Work was concentrated particularly on one flying-wing bomber
which was powered by four HeS 109-011 jet engines, each
developing 1,300 kg (2,865 1b) static thrust, and which weighed 26
tons.

Another flying-wing bomber was to have been fitted with either
four BMW 109-018s, each of 3,000 kg (6,612 1b) static thrust, or
six Junkers Jumo 004 jet engines, each of 1,300 kg (2,865 1lb)
static thrust. This machine which possessed a very high wing
loading, would have weighed 60 tons. |[...]

Again according to Giinter’s report, the 60-ton flying-wing
project was to have combined a 3,000 kg (6,612 1b) bomb load
with a range of 28,000 km (17,388 miles).




Maximum range R =v I, (C/Cp) In(M;y;;4/Myipa)) for bombers
with piston propeller, turbojet, turboftan, or turboprop engines
= (.6 (best that is likely)

and a mass ratio M, ./M

initial

Characteristic Piston prop | Turbojet | Turbofan | Turboprop
Cruising velocity v 100 m/sec | 240 m/sec | 240 m/sec | 150 m/sec
Specific impulse [, 6500 sec 3600 sec 6000 sec 12,000 sec

Lift /drag ratio C, /C,, 20 20 20 20
Mass ratio Mfna1/Minitial 0.6 0.6 0.6 0.6
Maximum range R 6600 km 8800 km | 15,000 km | 18,000 km
or My, .1/ Miniia = 0.5 (extremely optimistic)

Characteristic Piston prop | Turbojet | Turbofan | Turboprop
Cruising velocity v 100 m/sec | 240 m/sec | 240 m/sec | 150 m/sec
Specific impulse I, 6500 sec 3600 sec 6000 sec 12,000 sec

Lift /drag ratio C, /C, 20 20 20 20
Mass ratio Mfna1/Minitial 0.5 0.5 0.5 0.5
Maximum range R 9000 km 12,000 km | 20,000 km | 25,000 km

For U.S. B-29: R = (100 m/s) (6500 s) (16.8) In(1/0.62) = 5200 km (correct)
Round trip: Oslo—-NY 12,000 km, Oslo-DC 12,500 km, Oslo—Chicago 13,000 km

See Forgotten Creators E.6 for more details




Karl Leist (1901-1960)
First turbofan engine
Daimler-Benz DB 007
(demonstrated 1943)




Brandner

(1903-1986)
Turboprop engine /
-

Ferdinand r = L Jumo 012 turbojet and 022 turboprop

Junkers Jumo 022
'

turboprop engine is

still in service on the
“ Russian Tupolev Tu-95
— S
Other wartime

turboprop engines:

 Jendrassik Cs-1

 BMW 028

Heinkel He S 021




STATEMENT OF HENRY H. FOWLER, DIRECTOR, ENEMY BRANCH,
FOREIGN ECONOMIC ADMINISTRATION

162 ELIMINATION OF GERMAN RESOURCES FOR WAR

In assessing these bare bones of Germany’s industrial war potential
certain other less tangible, but none the less important, aspects of her
economic base for ession should be appraised. These include her
amazing technical ability to produce new weapons as a result of tech-
nological invention, her vast pool of skilled workmen and highly
trained scientists, the existence abroad of extensive economic assets
and activities, and finally, a highly integrated organization and con-
trol of her economy. Each of these aspects ofr%}ermany’s base for

ession deserves a brief reappraisal as of today.

%’dy to produce new weapons and products.—According to recent
reports from Germany, it appears that if the Germans could have
held out only 6 months longer they would have been able to smash
New York City with improved V-2 bombs.

Only a little longer period would have been needed to bring into
production the jet-propelled planes that could have reached -

discoveries which our economic and industrial intelligence is grad-
ually uncovering as we work beneath the lid in Germany. With the
memories of her new V-weapons fresh in our minds, little needs to be
added except to point out that they just didn’t appear out of thin air.
They were the fruit of carefully organized and adequately financed
research institutions in which large numbers of highly trained and
specialized scientists went about their business of inventing and de-
veloping the weapons that would establish German world supremacy.
The results they achieved and would still achieve if opportunities are
provided, spring from the existence of a laboratory here and pilot
plant there and a research institution in another place. These insti-
tutions and these scientists are still on hand ready to do business for
a new Germany when the break comes. Nor will their ideas and in-
ventions be fruitless because of a lack of German capacity to translate
them into mass production.

Germany could rapidly set up plants for such new products because
of its enormous capacity to produce machines and machine tools, and
the huge supplies of machine tools that were built up in advance of
need. The plants the victors so innocently permitted to operate after
the last war to turn out agricultural, construction, and textile ma-
chinery for the devastated regions of Europe were expanded and re-
equipped to supply German factories to meet the needs of the war of
1939—already being planned when the armistice of 1918 was signed.!

mngton.
if 1S NOt necessary here to elaborate upon the terriying scientiic

Intercontinental Jet Bombers
and Rockets Were Built

ELIMINATION OF GERMAN RESOURCES FOR WAR

HEARINGS

I ORI

SUBCOMMITTEE OF THE
COMMITTEE ON MILITARY AFFAIRS
UNITED STATES SENATE

SEVENTY-NINTII CONGRESS
FIRST SESSION
PURSUANT TO

S. Res. 107
Where are (78th f;ll)\gress)
the l‘eports? S. Res. 46

(79th Congress)

AUTHORIZING A STUDY OF WAR
MOBILIZATION PROBLEMS

PART 3
TESTIMONY OF

FOREIGN ECONOMIC ADMINISTRATION
AND MATERIALS ON

GERMAN PENETRATION OF
EUROPEAN INDUSTRY

JUNE 26, 1945
www.economicsvoodoo.com/wp-content/uploads/Elimination-
of-German-Resources-for-War-Hearing-1945-Part-3-
German-Infiltration-of-European-Industry-mas-0015.pdf



..by the Skin of ourTeeth mercontinenta

Jet Bombers

VEVERAL TIMES during the Furopean phase of this war, victory
was almost within Germany's grasp . . . on land, on the
sea, or in the air,
Above all, knowing the vital importance of air supremacy,
the Nazis tried time and again to wrest it back from the Allies,

And they almost succeeded.

i = 0
— =

Time ran out

Especially in the last months of the war, our margin of safety
was slimmer than most of us suspected

combat at that time.

If time hadn't run out on the Germans, quantities of these
jet planes might have changed the balance of air power in their
favor.

In a V rocket plant, burrowed B00 feet deep in limestone
rock, our technicians found blueprints for a fearful V bomb

with an estimated range of 3000 miles,

“We planned to destroy New York and other American

cities starting in November,” said a German rocket engineer,

Just how slim it was is known hest to certain American mili-
tary experts who have since inspected some of Germany's under-
ground rescarch laboratories and war plants,

Target: U.S.A.

Here they saw secret weapons in various stages of develop-
ment . . . weapons which might conceivably have turned the tnck
for the Nazis if they could have used them boldly in a last desperate

gamble.

| Some of these things can now be revealed. Othmmnot—-& I
n one plant, the U. 5. Army otlicers found partially assem-

bled jet fighter planes of radical new design. There were
planes potentially better than anvihing the Allies had in

In a converted salt mine, our ordnance officers cxamined
nearly completed jet-propelled heavy bombers . . . bombers
claimed by the Germans to be capable of crashing high cxplosives
mto the industrial cities of the eastern United States and flying
back again across the Atlantic.

Goering himself said the planes had been successfully test-
fiown and would have been in operation if Germany could
have held out 3 months longer.

But those catastrophes, and others, never quite came to
pass on the German timetable of war. We managed, right to

and Rockets

Were Built

Where are
the reports?

Consolidated Vultee
Aircraft Corporation
(Convair). Life, 27 August
1945, 19:9:2-3.

For more information, see
Forgotten Creators E.1



Intercontinental Jet Bombers and Rockets Were Built

George C. Marshall, 1 Sept. 1945
history.army.mil/html/books/070/70-57/CMH_Pub_70-57.pdf p. 132:

Victory in this global war depended on the success-

ful execution of OVERLORD. That must not fail.|Yet

the Japanese could not be permitted meanwhile to
entrench in their stolen empire, and China must not
be allowed to fall victim to further Japanese assaults.
Allied resources were searched through again and
again, and strategy reconsidered in the light of the
deficiencies. These conclusions seemed inescapable:
France must be invaded in 1944, to shorten the war
by facilitating the advance westward of the Soviet

Between Germany and America in 1914 and again
in 1939 stood Great Britain and the USSR, France,
Poland, and the other countries of Europe. Because
the technique of destruction had not progressed to its
present peak, these nations had to be eliminated and

the Atlantic Ocean crossed by ships|before our facto-

forces. At the same time |German technological

advances such as in the development of atomic explo-
sives made it imperative that we attack before these

terrible weapons could be turned against us|In addi-

tion, the pressure on the Japanese in the Pacific must
not be relaxed. Communications with China must be
reopened. Resources were allocated accordingly. The
balance was extremely delicate but we had to go
ahead.

Where are the reports?

ries could be brought within the range of the enemy
guns. At the close of the German war in Europe they
were just on the outer fringes of the range of fire from
an enemy in Europe. Goering stated after his capture
that it was a certainty the eastern American cities
would have been under rocket bombardment had
Germany remained undefeated for two more years.

The first attacks would have started much sooner.|The

technique of war has brought the United States, its
homes and factories into the front line of world con-
flict. They escaped destructive bombardment in the
second World War. They would not in a third.

It no longer appears practical to continue what we
once conceived as hemispheric defense as a satisfac-
tory basis for our security. We are now concerned
with the peace of the entire world. And the peace can
only be maintained by the strong.



Intercontinental Jet Bombers and Rockets Were Built

Aleksei Sidnev to Ivan Serov. NKVD interrogation of Werner Wichter. September 1945. [FSB Archive, Moscow]

[...]

The head of the production department of the armament ministry, [Karl-Otto] Saur, and his deputy, Feldmann, were
personally responsible for the production of atomic bombs.

The most knowledgeable people in this regard should be General Dornberger and Dr. Erich Schumann, who worked
specifically on scientific research questions related to the production of the atomic bomb.

Transcript of NKVD interrogation of Werner Wichter by Ivan Serov. 10 October 1945. [FSB Archive, Moscow]

I knew that the Ministry of Armaments was carrying out practical work to prepare for the use of the atomic bomb. I
learned about this from my friend, the editor of the secret government bulletin, Hans HERTEL.

As HERTEL told me, in February 1945, on behalf of the Minister of Propaganda GOEBBELS, he went on a business
trip to the city of Celle and met there with his acquaintance, the head of the military air force school for special
purposes,

Based on conversations with DOMINIK and HERTEL, I came to the conclusion that the German Ministry of
Armaments was preparing to use atomic bombs in 1945. I could also judge this from other facts that were known to
me as a leading official of the German Ministry of Propaganda.




Christian Hiilsmeyer
(1881-1957)
invented radar (1903)

| ’{I‘V-Ieil‘lrich
Barkhausen Kurz
(1881-1956) (1881-1960)

Barkhausen-Kurz
oscillator for
high-power radar

systems (1920) —

Anti-Radar

Gustav Franz Hiittig Ludwig Wesch (19??-19??)
(1890-1957) and many others
r _ "ad Radar-absorbing coatings

Structural materials and surface shapes
that minimize radar reﬂectlons
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Hans Multhopp ' North American
(1913-1972) F-86 Sabre
: S — (first flight 1947)
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Alexander
-~ Lippisch ; -
~ (1894-1976) Northrop Grumman
Building flying ' - B-2 Spirit bomber
wings since 1930, (first flight 1989)



Avro Vulcan
‘Dietriclf Ki¢hemann b (first flight 1952)

BAC Concorde
(first flight 1969)




How far did |How much did
German work |other countries
get during | use that after
the war? the war?

Nuclear payloads

1. Land-launched 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




We want you...
to dig!




Modern society runs on
revolutionary innovations from the
predominantly German-speaking
scientific world ~1800-1945

B

FORGOTTEN CREATORS

How German-Speaking Scientists and Engineers
Invented the Modern World,
And What We Can Learn from Them

Over 6000 pages covering:

* Major innovators and innovations

produced by the predominantly German-
speaking scientific world ~1800-1945

* Systemic factors that promoted so
much innovation in that place and time

* Technology transfer out of the
German-speaking world

* What we can learn that could improve
innovation in the modern world

* >4(00 pages of bibliography

Reviewed by European and American
historians and scientists

Updated as new information is found




Short version—but click the links!

Chapter 9

Creators and Creations in Aerospace
Engineering

Mark this well, you proud men of action. You
are nothing but the unconscious hands of the

Dieses merkt Euch, Thr stolzen Manner der
Tat. Ihr seid nichts als unbewufite Handlanger
der Gedankenménner, die oft in demiitigster men of thought, who have often, in the most
Stille Euch all Euer Tun aufs Bestimmteste humble silence, directed all your actions in ad-
vorgezeichnet haben. vance.

Heinrich Heine. 1834. Zur Geschichte der Religion und Philosophie in Deutschland
[History of Religion and Philosophy in Germany] Book III, paragraph 3.

This chapter gives an overview of some innovations in aerospace engineering that have played major
roles in the modern world and that were invented or discovered by scientists and engineers who were
trained in the predominantly German-speaking central European research world in the nineteenth
and early twentieth centuries.!

'In addition to specific references that are cited in different areas throughout this chapter, this chapter makes
use of general biographical and project information from: ACLS 2000; Albrecht et al. 1992; Ash and Sollner 1996;
Bar-Zohar 1967; Bower 1987; Bunch and Hellemans 2004; Challoner 2009; Cornwell 2003; Crim 2018; EB 1911, 2010;
Gillispie 1970-1990; Gimbel 1990a; Glatt 1994; Hall 2019a; Istvan Hargittai 2006, 2011; Linda Hunt 1991; Impey
et al. 2008; Jacobsen 2014; Koertge 2007; Kurowski 1982; Lasby 1971; Lusar 1956, 1971; Medawar and Pyke 2000;
Mick 2000; Murray 2003; Nachmansohn 1979; NDB 1953-2020; Neufeld 2012; Nouzille and Huwart 1999; O’Reagan
2014, 2019; Porter 1994; Charles Walker 1946; Peter Watson 2010; Weitensfelder 2009.

For general overviews of large portions of the history of aerospace engineering in the German-speaking world,
see: Benecke and Quick 1957; von Braun et al. 1985; Coats and Carbonel 2002; Freeman 1993, 2008; Griehl 1990,
2003, 2004, 2005, 2015; Hirschel et al. 2004; Kay 2002; Lommel 2000, 2002, 2005; Jiirgen Michels 1997; Myhra 1998a,
1998b, 2000a, 2000b, 2001, 2002, 2003; Michael Neufeld 1995, 2002, 2003, 2004, 2007, 2012; Ordway and Sharpe
1979; Samuel 2004, 2010; Smith and Creek 1982, 1992, 2001; Smith and Kay 2002; Stiiwe 1999, 2014, 2015; Trischler
1992a, 1992b; Trischler and Schrogl 2007; Frank Winter 1983, 1990.
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Appendix E

Advanced Creations in Aerospace
Engineering

Fiir den Ring nimm nun auch mein Ro8!
Ging sein Lauf mit mir

einst kithn durch die Liifte,

mit mir

verlor es die mécht’ge Art;

iiber Wolken hin

auf blitzenden Wettern

nicht mehr

schwingt es sich mutig des Wegs.

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.

Richard Wagner. 1874. Gétterdimmerung [ Twilight of the Gods]. Prologue. Briinnhilde.

As discussed in Chapter 9, a tremendous number of aerospace technologies were invented by
German-speaking creators, especially shortly before and during World War II: helicopters, guided
missiles, smart bombs, jet engines and jet aircraft, ejection seats, ramjets, the V-1 cruise missile, the
A-4 or V-2 single-stage rocket, supersonic wind tunnels, radar stealth technology, etc. There is also
thorough documentation (though regrettably too little modern public recognition) that German-
speaking creators personally carried those aerospace technologies to their limits during the postwar
era, with funding and support from the United States, United Kingdom, France, Soviet Union, and
other countries.

However, archival documents strongly suggest that there are several areas in which aerospace tech-
nologies may have advanced significantly further in wartime Germany than has been officially

acknowledged in the conventional historical narrative.
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8.8. NUCLEAR ENGINEERING IN THE THIRD REICH 1563

8.8 Nuclear Engineering in the Third Reich

This section presents evidence which suggests that the World War IT German nuclear program was
much larger and much more advanced than has previously been generally understood. While this
claim may seem controversial, much of the relevant archival evidence has only been declassified and
rediscovered in recent years, and was not publicly available when earlier historical assessments were
made. The evidence presented here covers:

|8.8.1. Flaws in the conventional historical view of the German program.|

[8.8.2. The fundamental scientific knowledge and planning of the program.|

[8.8.3. Sources of uranium and thorium.]

8.8.4. Enrichment of uranium-235.

[8.8.5. Fission reactors for breeding plutonium-239 and/or uranium-233.|

\8.8.6. Electronuclear systems for breeding plutonium-239 and/or uranium—233.\

[8.8.7. The production of other potentially nuclear-related materials.|

[8.8.8. Fission bomb designs.|

[8.8.9. Hydrogen bomb designs.|

[8.8.10. An October 1944 test explosion on the Baltic coast.|

[8.8.11. A circa November 1944 test explosion in Poland.|

[8.8.12. March 1945 test explosions in Thuringia.|

[8.8.13. Axis belief in the reality of German nuclear weapons.|

[8.8.14. Allied belief in the reality of German nuclear weapons.|

[8.8.15. Further research that is needed.]

For a far more detailed presentation of the currently available evidence, see Appendix D] As ex-
plained in Section |8.8.15] much more work is needed to uncover and evaluate evidence regarding
the true history and extent of the wartime nuclear program.

8.8.1 Flaws in the Conventional Historical View of the German Program

The conventional historical view that has been held from 1945 to the present is that the World War
II German nuclear program was very small and poorly funded, that Germany was still trying to
complete its first prototype fission reactor when the war ended, and that Germany never even made
a serious attempt to develop nuclear weapons@ This view is based on three categories of evidence,
although each category has its own limitations as summarized below and in Section D.1}

Long version of nuclear program

Available for free at:
riderinstitute.org/revolutionary-innovation

Appendix D

Advanced Creations in Nuclear
Engineering

Der Welt Erbe gewénne zu eigen,
wer aus dem Rheingold schiife den Ring,
der maflose Macht ihm verlieh’.

The whole world can be possessed by one
who from the Rhinegold forges the Ring,
which can bestow immeasurable power.

Richard Wagner. 1854. Das Rheingold. Scene 1. Wellgunde.

As discussed in Chapter (8] contributions by the German-speaking research world to fundamen-
tal nuclear science are very well documented Wilhelm Rontgen discovered X-rays in 1895, and
Ludwig Zehnder was making detailed whole-body X-ray photos of humans by 1896. Hans Geiger
and Walther Miiller developed accurate radiation meter designs (Geiger counters or Geiger-Miiller
tubes) during the period 1908-1928 that are still in use today. Nuclear fission reactions were first
proposed by Ida Tacke Noddack in 1934, and demonstrated and explained by Otto Hahn, Fritz
Strassmann, Lise Meitner, and Otto Frisch in 1938-1939. Nuclear fusion reactions were proposed
by Fritz Houtermans and his student Robert Atkinson in 1928-1929, and refined by Carl Friedrich
von Weizsdcker and Hans Bethe in 1938. Detailed mathematical models of the nucleus, essential
for accurately predicting nuclear decays and reactions, were first developed by von Weizsicker in
1935 and ultimately finalized by Otto Haxel, Johannes Hans Jensen, Maria Goeppert Mayer, Hans
Suess, and Eugene Wigner by 1949.

1See for example: Bethe 1991][1997}[Blatt and Weisskopf 1952} Brown and Lee 2006}|Otto Hahn 1968} [Irving 1967}
‘L’Annunziata 20164 \Nachma.nsohn 1979; ‘Rife 1999t |Schweber 2012} ‘Sime 19964 \Sza.nton 1992} ‘Wigner 1967|

°E.g.,|Goudsmit 1945||Goudsmit 1947} |Groves 1962} |Hentschel and Hentschel 1996} [Hoffmann 2023} [Irving 1967}

[Pash 1969} [Popp 2016][2021} [Powers 1993} [Rhodes 1986| Rose 1998|[Walker 1989][1995] 2024a][2024b
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Some Reviewers’ Comments on Forgotten Creators

“Todd H. Rider’s Forgotten Creators is an encyclopedic
consideration of Germany's central place in the
advancement of science and technology between 1800
and 1945. Drawing upon a wide range of sources,
Rider has summarized that effort in a survey that will
impress the reader just as much for the breadth of
German intellectual achievement as for the influence
that achievement has had upon the modern world.”

“Todd H. Rider’s Forgotten Creators is a monumental
treatise about and an exciting intellectual journey
through the contributions of scientists and technologists
in Germany and other Central European countries and
German-speaking areas to universal progress. It is
thoroughly researched, meticulously documented, and
presented in an easy-to-perceive way. The pre-war and
pre-Nazi German system of science support has lessons
that would be difficult to emulate but worthy to ponder
about even today. The long-range tragic consequences
in science caused by National Socialism are well
demonstrated as are the benefits in the West and in the
East from the exodus of Jewish scientists before and the
importation of others from Germany following World
War II. The book is a virtually bottomless well for
mining reliable information in the history of science
and technology. The ‘forgotten creators’ are no longer
forgotten. Todd is to be congratulated for his
accomplishment and thanked for sharing it so
generously with the international community.”

“The book Forgotten Creators is a really impressive
book, as Todd H. Rider tries to mention all relevant
German-speaking scientists and engineers and their
scientific fields up to 1945 in this mammoth project. In
this form, nobody has dared to do this before. The
author deserves my full respect for this. I am pleased
that we were able to support him in his research.”

“Forgotten Creators is an examination of mid-twentieth-
century German science and technology, studying the
question of how this era came to be so productive. Using
extensive reproduction of original materials and source
accounts, the author is not only able to provide an
overview of what is known about wartime activities, but
is also able to indicate avenues for future historical
research. The careful and comprehensive referencing
permits the materials presented to be used in academic
studies. A notable feature of this work is the fluid
format provided by online publication, allowing
revisions and new materials to be added. An especially
important emphasis of the book is what can be learned
from both the German-speaking scientists and the
World War II era in general that could improve
scientific productivity and creativity now.”

“With his work, based on very comprehensive,
thoroughly researched sources, Todd Rider has
presented an astonishing study of the history of German
science, especially in the first half of the twentieth
century, which also reveals many connections that have
been unjustly forgotten or little noticed. This also
applies to numerous persons whose achievements are
hardly known.”

“A very valuable part of the book is devoted to the
development of nuclear weapons in Germany during
WWII, 1939-1945. While the histories of both the
US/British Manhattan Project and the Soviet atomic
project have been to a large extent declassified, little is
actually known about the German work. Rider has done
historians a favor by marshalling all of the evidence he
could find in US, German, and Russian archives
regarding the German atomic project. The inescapable
conclusion is that the Germans were much farther
advanced in nuclear weapons development than is
generally thought.”

“Forgotten Creators by Todd Rider is an extraordinary work
of detailed research and new insights into the technological
advances contributed by German-speaking scientists. His
lengthy and in-depth study of history often overlooked or not
even seen in more cursory reviews is a refreshing read. His
attempt to create the fullest account possible has resulted in a
fine reference book that also serves to introduce new research
for the reader. Rider's contention, right up front in the
Executive Summary—that inventions and discoveries had their
highest concentration of revolutionary innovations from
scientists and engineers from the German-speaking central
European research world in the nineteenth and early twentieth
centuries—demands the reader’s attention. He then fills an
enormous amount of over 4,000 pages with supporting details.
Amazing subject matter and new revolutionary insights dug up
through meticulous research make Forgotten Creators a ‘must
read’ for serious historians and curious researchers alike.”

“This truly voluminous study provides an in-depth overview of
techno-scientific achievements and innovations which
originated from the German-speaking world. It is a rich and
fascinating history of the transnational circulation of
knowledge over a period of no less than two centuries.”

“A most important and deserving book. Todd Rider’s research
on the German rocket and nuclear programs in World War 11
is especially impressive because of the number and depth of the
sources cited and the meticulousness of their evaluation. Really
pioneering work has been done here!”

“Todd Rider has produced a meticulously researched and
cogently argued four de force on the men and the
circumstances that drove the modern German Renaissance in
science and technology. Brought out of the long shadow of the
Third Reich, the story of this Golden Age of human enquiry is
convincingly shown to have as much relevance to our present
times as it did then. A remarkable achievement.”
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