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Figure B.162: Herbert Kroemer invented III-V semiconductor heterostructures in 1966.
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Figure B.163: Herbert Kroemer invented III-V semiconductor heterostructures in 1966.
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Figure B.164: Herbert Kroemer invented III-V semiconductor heterostructures in 1966.
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Figure B.165: Herbert Kroemer invented III-V semiconductor heterostructures in 1966.
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Figure B.166: Herbert Kroemer invented III-V semiconductor heterostructures in 1966.
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Figure B.167: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.168: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.169: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.170: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.171: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.172: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.173: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.174: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.175: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.176: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.177: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.178: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.179: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.180: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.181: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.182: Jean Hoerni invented methods of manufacturing silicon transistors.
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Figure B.183: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.184: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.185: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.186: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.187: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.188: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.189: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.190: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.



2870 APPENDIX B. ADVANCED CREATIONS IN ELECTRICAL ENGINEERING

Figure B.191: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.192: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.193: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.194: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.195: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.196: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.
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Figure B.197: Karl Heinz Zaininger invented methods of manufacturing field e↵ect transistors.



B.3. INTEGRATED CIRCUITS 2877

Figure B.198: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.199: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.200: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.201: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.202: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.203: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.204: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.205: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.206: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.207: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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Figure B.208: Helmut Gröttrup and Jürgen Dethlo↵ invented the smart card, or chip card, in 1966.
Earlier, Gröttrup developed avionics systems in Germany during the war and led the German-
speaking contributions to the postwar Soviet ballistic missile program.
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B.4 Light Emitting Diodes (LEDs) and Laser Diodes

[German-speaking scientists played leading roles in the development of light emitting diodes (LEDs)
and laser diodes. LEDs are much more energy-e�cient than incandescent and even fluorescent bulbs,
so they are now widely used for everything from illuminated video screens to room lighting. Laser
diodes are more compact, rugged, and e�cient than most other types of lasers, so they are used
for everything from optical disc drives to laser pointers. Both LEDs and laser diodes are utilized in
di↵erent types of bar code scanners.

Bernhard Gudden (German, 1892–1945) and Robert Pohl (German, 1884–1976) developed and
demonstrated the first electroluminescent semiconductor devices, the forerunners of LEDs, during
the period 1919–1923 [Zeitschrift für Physik 18:1:199–206 (1923)]. They also developed improved
photoelectric cells. See pp. 1106 and 2889.

Zoltan Bay (Hungarian, 1900–1992) and György Szigeti (Hungarian, 1905–1978) extended the work
of Gudden and Pohl and filed patent applications on true LEDs in 1939, as shown on pp. 2890–2894.

Kurt Lehovec (Bohemian/Austrian/Czech, 1918–2012) worked under Bernhard Gudden during
World War II, was extensively interrogated by and came to the United States after the war, and
filed detailed patent applications on improved LEDs, quite possibly based on wartime work. See
pp. 1097, 2757–2759, and 2895–2910.

John von Neumann (Hungarian, 1903–1957) made a detailed proposal for laser diodes in 1953,
which was likely circulated via his many consulting roles in government and industry, and therefore
had a broad and profound influence [IEEE Journal of Quantum Electronics 23:6:659–673 (1987)].
See p. 2911.

Walter Heywang (German, 1923–2010) filed detailed patent applications on laser diodes in 1958
(pp. 2912–2916)

Herbert Kroemer (German, 1928–) filed patent applications on the double-heterostructure laser
diode in 1963 (pp. 2917–2922). He also invented the drift transistor in 1953 and III-V semiconductor
heterostructures in 1966. Kroemer won the Nobel Prize in Physics in 2000 for his innovations in
microelectronics (p. 1104).

Other groups produced various types of laser diodes around the same time as Heywang and Kroe-
mer. More archival research is needed to determine whether work in the other laser diode groups
was seeded by Heywang’s or Kroemer’s ideas prior to their formal patent applications, by von
Neumann’s 1953 proposal, or by other German-speaking work going back to World War II.]
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Figure B.209: Bernhard Gudden and Robert Pohl developed electroluminescent semiconductor
devices 1919–1923 [Zeitschrift für Physik 18:1:199–206 (1923)].
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Figure B.210: Zoltan Bay and György Szigeti filed patent applications on light emitting diodes
(LEDs) in 1939.
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Figure B.211: Zoltan Bay and György Szigeti filed patent applications on light emitting diodes
(LEDs) in 1939.
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Figure B.212: Zoltan Bay and György Szigeti filed patent applications on light emitting diodes
(LEDs) in 1939.
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Figure B.213: Zoltan Bay and György Szigeti filed patent applications on light emitting diodes
(LEDs) in 1939.
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Figure B.214: Zoltan Bay and György Szigeti filed patent applications on light emitting diodes
(LEDs) in 1939.
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Figure B.215: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.216: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.217: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.218: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.219: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.220: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.221: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.222: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.223: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.224: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.225: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.226: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.227: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.228: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.229: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.230: Kurt Lehovec worked under Bernhard Gudden during World War II, was extensively
interrogated by and came to the United States after the war, and filed detailed patent applications
on improved LEDs (possibly based on wartime work).
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Figure B.231: John von Neumann made a detailed proposal for laser diodes in 1953, which was likely
circulated via his many consulting roles in government and industry [IEEE Journal of Quantum
Electronics 23:6:659–673 (1987)].
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Figure B.232: Walter Heywang filed detailed patent applications on laser diodes in 1958.
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Figure B.233: Walter Heywang filed detailed patent applications on laser diodes in 1958.
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Figure B.234: Walter Heywang filed detailed patent applications on laser diodes in 1958.
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Figure B.235: Walter Heywang filed detailed patent applications on laser diodes in 1958.
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Figure B.236: Walter Heywang filed detailed patent applications on laser diodes in 1958.
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Figure B.237: Herbert Kroemer invented the double-heterostructure laser diode in 1963.
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Figure B.238: Herbert Kroemer invented the double-heterostructure laser diode in 1963.
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Figure B.239: Herbert Kroemer invented the double-heterostructure laser diode in 1963.
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Figure B.240: Herbert Kroemer invented the double-heterostructure laser diode in 1963.
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Figure B.241: Herbert Kroemer invented the double-heterostructure laser diode in 1963.
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Figure B.242: Herbert Kroemer invented the double-heterostructure laser diode in 1963.



B.5. POSTWAR TRANSFER OF MICROELECTRONICS TECHNOLOGIES 2923

B.5 Postwar Transfer of Microelectronics Technologies

[Detailed technical information on semiconductors and microelectronics technologies was transferred
from the German-speaking world to Allied countries after World War II. Some examples have
already been mentioned earlier in this appendix. Pages 2926–3013 present additional examples of
archival documents demonstrating the postwar transfer of microelectronics documents, hardware,
personnel, and knowledge. There was likely a great deal of additional technology transfer that was
not recorded in o�cial documents.

The financially and politically powerful combined corporate entity American Telephone & Telegraph
(AT&T), Bell Telephone Laboratories (Bell Labs), and Western Electric (the manufacturing arm
of the corporation) committed a number of its personnel to studying technology from the German-
speaking world, both collecting information in Europe and analyzing information that had been
sent from Europe to the United States. While certainly not an exhaustive list, some representative
examples of involved personnel include:

• Edwin Y. Webb Jr. worked for AT&T 1928–1944 before entering government service during
the war. He was Chief in charge of investigating and transferring electronics and communications-
related technologies out of the German-speaking world for the United States.

• George Richert worked for Bell Telephone 1927–1942 before entering government service dur-
ing the war. He was Assistant Chief in charge of investigating and transferring electronics
and communications-related technologies out of the German-speaking world for the United
States.

• T. M. Odarenko worked for Bell Telephone 1928–1943 before entering government service dur-
ing the war. He was one of the senior U.S. scientists involved in investigating and transferring
electronics and other technologies out of Germany and Austria.

• Pierre Mertz worked at Bell Labs and visited Germany to transfer electronics and related
technologies.

• Frederick E. Henderson worked at Western Electric and visited Germany to transfer electron-
ics and related technologies.

• Roland H. McCarthy worked at Western Electric and visited Germany to transfer electronics
and related technologies.

• John A. Parrott worked at AT&T and visited Germany to transfer electronics and related
technologies.

• R. E. Russell worked at AT&T and visited Germany to transfer electronics and related tech-
nologies.

• John R. Townsend worked at Bell Labs and studied German hardware and information both
in Europe and at Bell.

• Victor Ronci worked at Bell Labs developing improved versions of vacuum tubes, and was
involved in analyzing captured German hardware and information that was sent to Bell Labs.
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• Lloyd Espenschied worked at Bell Labs to study captured German hardware and information
that was sent to the lab.

• John N. Shive worked at Bell Labs to study captured German hardware and information that
was sent to the lab.

• F. A. Cowan worked at AT&T and advised the U.S. government what specific targets and
topics to investigate with regard to wire communications systems.

• George W. Gilman worked at Bell Labs and advised the U.S. government what specific targets
and topics to investigate with regard to radio communications systems.

• R. E. Poole worked at Bell Labs and advised the U.S. government what specific targets and
topics to investigate with regard to radar systems.

• W. H. Martin worked at Bell Labs and advised the U.S. government what specific targets
and topics to investigate with regard to “special systems.”

• Julian Blanchard was assigned by AT&T/Bell/Western Electric to work full time in Wash-
ington, D.C. during 1946–1947 searching the many tons of captured German reports for any
useful information he could send to the corporation.

• BothWilliam Shockley and John Bardeen of Bell Labs visited laboratories in several European
countries during a research trip from June through August 1947. During that time, Shockley
or Bardeen may have encountered scientists, reports, or information from the earlier transistor
work that had been conducted in the German-speaking world. Alternatively they might have
encountered Allied investigators who had already examined that work and could pass along
useful information. Shockley and Bardeen’s transistor experiments at Bell Labs were entirely
unsuccessful during the long period before their European trip, and extremely successful very
shortly after their trip [Hoddeson and Daitch 2002, pp. 128–131].

Other American and British electronics and other companies also committed large numbers of
investigators to study and bring back technologies from the German-speaking world.

Many English-language reports were written about German microelectronics technologies. Some
examples include:

BIOS 724. Electronic Principles as Applied in Germany to the Testing of Materials.
[Piezo-electric, electronic materials testing]

BIOS 725. German Research on Rectifiers and Semi-Conductors.

BIOS 980. Electro-Acoustics in Germany. Part I & II.

BIOS 1751. German Research on Semi-Conductors, Metal Rectifiers, Detectors and
Photocells.

FIAT 54. German Developments in Semi-Conducting Materials. [by T. M. Odarenko]

FIAT 56. Selenium Rectifier Development in Germany. [by T. M. Odarenko]
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FIAT 272. Telefunken A.G. Dachau, Germany and C. H. F. Mueller A.G. Fuhlsbuettel,
Hamburg. [Silicon crystals]

FIAT 294. Interrogation of German Television and Electronic Authorities. [Electronics
developments, photoelectric, IR image tubes, silicon detector cells]

FIAT 641. The Interrogation of German Scientists Regarding Quartz Crystals and other
Piezoelectric Materials.

FIAT 706. Report on Selenium Dry Rectifier Developments.

FIAT 954. A Highly Sensitive D.C. Controlling & Measuring Device. [Amplifier]

For example, BIOS 725 described how German groups were making wafers of monocrystalline pure
silicon, doping semiconductor materials with impurities to create the desired electrical properties,
and producing semiconductor devices both from silicon and from germanium:

Impurities in a semi-conductor produce additional energy-levels; perhaps a pure mate-
rial could not be a semi-conductor. There must be some broadening of the energy levels
into bands... Joos tried to produce large crystals of silicon for use in silicon-carbon de-
tectors for cm. waves. The method was deposition from a solution of silicon in molten
aluminum. The crystals so obtained were spectroscopically pure... They were aggrega-
tions of thin plates... Prof. Pohl confirmed that Dr. König had studied germanium and
silicon rectifiers at Göttingen...

Countless tons of both electronics equipment and German technical documents were shipped to the
United States and other countries.

German-speaking scientists were repeatedly interrogated in Europe, and/or brought to the United
States or other countries to work, as covered in Chapter 11. For example, Hans K. Ziegler (German,
1911–1999) came to the United States in Operation Paperclip. He became the Chief Scientist of a
U.S. Army laboratory in Fort Monmouth, New Jersey, that employed many other German-speaking
scientists and harnessed many microelectronics technologies acquired from Germany, Austria, and
Czech territory [Fort Monmouth Historical O�ce 2008]. See pp. 1153–1154, 2760, and 3013. Many
other German-speaking scientists were hired by other U.S. laboratories or companies.

On top of all of the technology transfer that was documented to have occurred, it seems likely
that there was a considerable amount of additional technology transfer that was not recorded in
o�cial documents. The German-speaking world was filled with advanced technologies, and it would
have been a great temptation for any Allied investigator or company to try to claim some of those
technologies in order to get ahead of their rivals. Thus the innovations from the German-speaking
world probably had a much greater postwar impact on the United States and other countries than
can be strictly proven from the existing archival documents.]
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Figure B.243: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Communications Subcommittee Agenda]. There was likely a great deal of additional technology
transfer that was not recorded in o�cial documents.
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Figure B.244: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Communications Subcommittee Agenda]. There was likely a great deal of additional technology
transfer that was not recorded in o�cial documents.
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Figure B.245: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Communications Subcommittee Agenda]. There was likely a great deal of additional technology
transfer that was not recorded in o�cial documents.
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Figure B.246: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Advisory Panel I Agenda]. There was likely a great deal of additional technology transfer that was
not recorded in o�cial documents.
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Figure B.247: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Advisory Panel I Agenda]. There was likely a great deal of additional technology transfer that was
not recorded in o�cial documents.
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Figure B.248: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 23, Folder
Advisory Panel II Agenda]. There was likely a great deal of additional technology transfer that was
not recorded in o�cial documents.
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Figure B.249: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].



B.5. POSTWAR TRANSFER OF MICROELECTRONICS TECHNOLOGIES 2933

Figure B.250: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].
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Figure B.251: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].
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Figure B.252: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].
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Figure B.253: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].
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Figure B.254: Account from a German electrical engineer regarding some former German advanced
electronics facilities that were now in Soviet-controlled territory [NARA RG 77, Entry UD-22A,
Box 165, Folder ALSOS MATERIAL].
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Klaus-Dietmar Henke. 2015. Die amerikanische Besetzung Deutschlands. 2nd ed.
Berlin: De Gruyter. pp. 754–758. https://books.google.com/books?id=J73yCQAAQBAJ

Ebenfalls im Mai hatte sich, wie gezeigt, in
der Truman-Administration trotz der massiven
Einwände Churchills die übereinstimmende
Au↵assung herauskristallisiert, die amerikanis-
chen Truppen müßten auf jeden Fall in Kürze
aus der künftigen sowjetischen Besatzungszone
in Mitteldeutschland abgezogen werden. Von
Mitte Juni datiert das Telegramm, in dem der
amerikanische Präsident dies Stalin mitteilte.310

Entsprechend zielstrebig ging die Army in
Mitteldeutschland vor. Am 25. Mai erfolgte die
Weisung an das Ordnance Technical Intelligence
Team im Harz, die dortigen Spezialisten samt
ihren Familien so weit nach Westen wegzuführen,
daß sie mit Sicherheit unter amerikanischer
Kontrolle bleiben würden.311 Bald darauf korre-
spondierten Eisenhower und Marshall über die
Lage im Raum Nordhausen, die Phantasie und
Energie der T-Forces so gefangennahm. Dabei
verwies der Oberbefehlshaber darauf, daß die
Intelligence Teams ihre Arbeit in den unterirdis-
chen Produktionsstätten für Raketen nirgends
auch nur annähernd abgeschlossen hätten.312

Obwohl Eisenhower es nicht erwähnte, galt diese
Feststellung natürlich erst recht für die übrigen
wissenschaftlich-technischen Objekte in Sachsen
und Thüringen, die ebenfalls kriegswichtig,
aber weniger spektakulär und deshalb nicht
alle von Anfang an mit demselben Nachdruck
ausgeforscht worden waren.

310 Vgl. Eisenhower-Papers, VI/4.

311 Lasby, Paperclip, S. 43.

312 Telegramm Eisenhowers an Marshall v.
7. 6. 1945; Eisenhower-Papers, VI, S. 143 ↵.

Also in May, as shown, the consensus view
had emerged in the Truman administration,
despite Churchill’s massive objections, that
American troops would have to be withdrawn
from the future Soviet occupation zone in
central Germany in any case in the near future.
The telegram in which the American presi-
dent communicated this to Stalin dates from
mid-June.310 The Army proceeded with corre-
sponding determination in central Germany.
On May 25, instructions were given to the
Ordnance Technical Intelligence team in the
Harz Mountains to move the specialists there,
together with their families, so far west that
they would certainly remain under American
control.311 Soon thereafter, Eisenhower and
Marshall corresponded about the situation
in the Nordhausen area, which so captured
the imagination and energy of the T-Forces.
In doing so, the commander in chief pointed
out that the intelligence teams had nowhere
even remotely completed their work in the
underground production facilities for rock-
ets.312 Although Eisenhower did not mention
it, this observation naturally applied a fortiori
to the other scientific and technical facilities
in Saxony and Thuringia, which were also
important to the war e↵ort but less spectacular
and therefore had not all been explored with
the same vigor from the beginning.

310 Cf. Eisenhower Papers, VI/4.

311 Lasby, Paperclip, p. 43.

312 Eisenhower’s telegram to Marshall v.
7. 6. 1945; Eisenhower Papers, VI, p. 143 ↵.
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Dieser ärgerliche Umstand mag Eisenhower
zwei Tage zuvor besonders schmerzlich bewußt
geworden sein, als beim ersten Zusammentre-
↵en der Militärgouverneure in Berlin in aller
wünschenswerten Klarheit herauskam, daß die
Räumung der sowjetischen Besatzungszone
unmöglich noch länger hinausgeschoben werden
konnte. Das steigerte die Hektik der allierten
T-Forces noch, deren detektivisch-kriminalistische
Arbeit überall, aber besonders in Mitteldeutsch-
land, unter einem beträchtlichen Zeit- und
Konkurrenzdruck durchgeführt werden mußte.
Im Juni steigerte sich die Hektik der Intelligence
Teams, die in den überaus ergiebigen, bald zu
übergebenden Gebieten noch längst nicht alles
unter Dach und Fach hatten, zu kopfloser Hast.
Unmittelbar nachdem Truman den britischen
Premierminister und Stalin von dem bevorste-
henden Rückzug seiner Truppen in Kenntnis
gesetzt hatte, erließ das Allierte Oberkommando
in Einklang mit der militärischen Führung in
Washington am 18. und 19. Juni 1945 die streng
geheimen Befehle, beim Abzug alle jene deutschen
Wissenschaftler und Techniker zu “evakuieren”,
deren Fähigkeiten und Kenntnisse Großbritannien
und die Vereinigten Staaten nutzen wollten.313

313 Die Daten dieser Befehle (SHAEF,
GBI/FIAT/322-21/1) gehen aus einem Schreiben
des Chefs von FIAT an den Kommandierenden
General von USFET, ACOS G-5, v. 16. 7. 1945
hervor (“Evacuation of German Scientists from
Area now under Russian Occupation”); NA, RG
260, 17/11-1. Gimbel, U.S. and German Scientists,
S. 438, nennt als Datum des Befchls den 15. Juni.

Eisenhower may have become particularly
painfully aware of this annoying circum-
stance two days earlier when, at the first
meeting of the military governors in Berlin,
it emerged with all desirable clarity that
the evacuation of the Soviet occupied zone
could not possibly be postponed any longer.
This increased the hectic pace of the Allied
T-Forces, whose detective-criminal work had
to be carried out everywhere, but especially
in central Germany, under considerable time
and competitive pressure. In June, the hectic
pace of the intelligence teams, who were
far from having everything under control
in the extremely productive areas soon
to be handed over, increased to headlong
haste. Immediately after Truman notified
the British prime minister and Stalin of
the impending withdrawal of his forces, the
Allied High Command, in concert with the
military leadership in Washington, issued
top-secret orders on 18 and 19 June 1945 to
“evacuate” on withdrawal all those German
scientists and technicians whose skills and
knowledge Britain and the United States
wished to use.313

313 The dates of these orders (SHAEF,
GBI/FIAT/322-21/1) come from a letter
from the chief of FIAT to the commanding
general of USFET, ACOS G-5, v. 16 July
1945 (“Evacuation of German Scientists
from Area now under Russian Occupation”);
NARA, RG 260, 17/11-1. Gimbel, U.S. and
German Scientists, p. 438, gives the date of
the order as 15 June.
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Es begann, was ein O�zier der Air Force als
“Gri↵ in die russische Zone” titulierte.314 Zum
zentralen Streitpunkt zwischen den USA und
der Sowjetunion sollte bald die Frage werden, ob
dabei Gewalt angewandt worden sei oder nicht.
Obwohl die Amerikaner dies immer entrüstet
abstritten, beharrten die Russen völlig zu Recht
darauf, daß es keine einfache Evakuierung, son-
dern eine Zwangsevakuierung gewesen sei, die die
U.S. Army bei ihrem Abzug aus Sachsen und
Thüringen in Szene gesetzt habe. Tatsächlich
gab es kaum eine Fabrik von technologischer
Bedeutung, kaum ein naturwissenschaftliches
Institut, das die Amerikaner vor ihrem Abrücken
aus Mitteldeutschland nicht durchkämmt hätten,
auch kaum einen Experten von Rang, den das CIC
und die T-Forces in den beiden letzten Juniwochen
nicht zur Abreise in den Westen aufgefordert,
gedrängt, genötigt oder gezwungen hätten.

314 Lasby, Paperclip, S. 29.

There began what one Air Force o�cer
dubbed a “reach into the Russian zone.”314

The central point of contention between
the United States and the Soviet Union
would soon become whether or not force
had been used in the process. Although
the Americans always indignantly denied
this, the Russians quite rightly insisted
that it was not a simple evacuation but a
forced evacuation that the U.S. Army had
staged during its withdrawal from Saxony
and Thuringia. In fact, there was hardly a
factory of technological importance, hardly
a scientific institute that the Americans had
not combed before their departure from
central Germany, and hardly an expert of
rank whom the CIC and the T-Forces had
not asked, urged, coerced or forced to leave
for the West in the last two weeks of June.

314 Lasby, Paperclip, p. 29.
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Bei Siemens & Halske im thüringischen Arnstadt
wurde es am 21. Juni ernst.315 Am Abend dieses
Tages suchten zwei amerikanische O�ziere
der 102nd Infantry Division Direktor Lohse in
seiner Privatwohnung auf, stellen ihm zunächst
einige allgemeine Fragen zur Firmenorganisa-
tion, zu den führenden Persönlichkeiten der
mitteldeutschen Elektroindustrie (über die sie
o↵enbar Dossiers hatten) und lenkten dann auf
den Siemens-Anteil an der V-Wa↵enproduktion
über. Seine Firma habe bestimmte elektrotech-
nische Bauelemente zugeliefert, erläuterte der
für die thüringischen Fabriken bevollmächtigle
Siemens-Manager, der nicht zum ersten Mal
einer allierten Expertenkommission Rede und
Antwort stehen mußte. Doch dann machten ihm
die beiden O�ziere einige höchst überraschende
Erö↵nungen: “Das amerikanische Hauptquartier
beabsichtige, im Westen oder Südwesten, jeden-
falls nicht in Thüringen, eine Fabrik, die unsere
Fertigungen umfassen solle, aufzuziehen”,
beschrieb Lohse einige Monate später diese
Unterredung. Der endgültige Standort sei
ihnen selbst nicht bekannt, sagten die bei-
den Amerikaner weiter: “Die Fabrik gehöre
zunächst keineswegs mehr zu Siemens, sondern
unterstände unmittelbar dem Hauptquartier.
Es würde aber denkbar sein, daß nach einer
gewissen Zeit Fühlungnahme mit den westlichen
Siemens-Fabriken möglich sei.”316

315 Zur Situation dieses Zweigbetriebes in
den Monaten zuvor vgl. VI/4.

316 “Persönlicher Bericht über die Zeit von
Ende März 1945 bis Ende November 1945”
(mit Nachträgen von Anfang 1946), verfaßt von
Direktor Adolf Lohse in Erlangen am 21. 11.
1945, dessen Richtigkeit von vier seiner leiten-
den Mitarbeiter durch Unterschrift bestätigt
war; Siemens-Archiv, S AA 11.43/Lm 394, von
Witzleben.

At Siemens & Halske in Arnstadt, Thuringia,
things got serious on June 21.315 On the
evening of that day, two American o�cers of
the 102nd Infantry Division visited Director
Lohse in his private apartment, first asked
him some general questions about the com-
pany’s organization, about the leading figures
in the Central German electrical industry
(about whom they apparently had dossiers),
and then turned their attention to Siemens’
share in the production of V weapons. His
company had supplied certain electrotechnical
components, explained the Siemens manager
authorized for the Thuringian factories, who
had not for the first time had to answer the
questions of an Allied expert commission.
But then the two o�cers made some highly
surprising revelations to him: “The American
headquarters intends to set up a factory in
the west or southwest, at any rate not in
Thuringia, which is to include our production
facilities,” Lohse described this conversation a
few months later. The final location was not
known to them themselves, the two Americans
went on to say: “The factory would initially
no longer belong to Siemens at all, but would
be under the direct control of headquarters.
It would be conceivable, however, that after a
certain period of time, contact could be made
with the Siemens factories in the West.”316

315 For the situation of this branch in
the months before, see VI/4.

316 “Personal report on the period from
the end of March 1945 to the end of November
1945” (with addenda from the beginning of
1946), written by Director Adolf Lohse in
Erlangen on 21 Nov. 1945, the accuracy of
which was confirmed by signature of four
of his senior sta↵; Siemens Archives, S AA
11.43/Lm 394, von Witzleben.
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Das war starker Tobak, der dem ahnungslosen
Siemens-Direktor, welcher eben die Pläne für die
Neuorganisation der mitteldeutschen Konzernbe-
triebe fertig hatte, mit dieser schon auf den ersten
Blick ziemlich unglaubhaft klingenden Mitteilung
verabreicht wurde. Er erkundigte sich deshalb auch
sofort bei seinen Gästen, ob die Spitzenkräfte der
thüringischen Betriebe freiwillig oder zwangsweise
an den neuen Standort übersiedeln sollten. Lohse
war natürlich vom ersten Augenblick an klar, daß
ein für das Firmenschicksal derart einschneidender
Schritt unmöglich von einem Tag auf den anderen
und keinesfalls ohne Abstimmung zumindest mit
Ernst von Siemens in München getan werden
konnte. Seine beiden späten Besucher beeilten sich
zwar zu beteuern, daß es sich “selbstverständlich”
um eine freiwillige Ubersiedlung handele, anderer-
seits verlangten die O�ziere aber “kategorisch”,
daß “die betr. Siemens-Herren ihre Familien an
den fraglichen Ort mitnehmen müßten und daß
der Abtransport binnen 48 Std. zu erfolgen habe”.
Schmackhaft gemacht wurde dieses Ultimatum
durch das Versprechen, es stünden für die Familien
“völlig eingerichtete Wohnungen” zur Verfügung,
für Ernährung, Bekleidung und Erziehung der
Kinder sorge das Hauptquartier.

“Als ich den Zusagen gegenüber leichte Zweifel
äußerte”, hielt der Direktor in seinem Rechen-
schaftsbericht später fest, “antwortete Mr. Ernest
sehr empört, daß ich bedenken möge, daß noch
nie eine deutsche Regierung ein derartig faires
Angebot an Angehörige eines besiegten Volkes
gemacht habe. Ich möchte in dieser Beziehung
mich doch insbesondere an die Konzentra-
tionslager, die sie auch in Thüringen vorgefunden
hätten, rinnern.” Direktor Lohse bekam Zeit bis
8.30 Uhr am nächsten Morgen, um die Mitarbeiter
zu benennen, die ihn begleiten sollten. Auch sein
Hinweis, er sei Kaufmann und kein Techniker und
komme deshalb selbst wohl nicht für den geplanten
Abtransport in Frage, fruchtete nichts. Das sei
ihnen bekannt, verabschiedeten sich die beiden
O�ziere, aber aufgrund ihrer Informationen über
seine Person müßten sie Wert darauf legen, daß
er den “vom Hauptquartier gewünschten Betrieb
unbedingt selbst in die Hand nähme”.

This was strong stu↵, which the unsuspecting
Siemens director, who had just finished the
plans for the reorganization of the central
German group companies, was presented
with this announcement, which sounded quite
unbelievable even at first glance. He therefore
immediately inquired of his guests whether the
top employees of the Thuringian plants were
to move to the new location voluntarily or
forcibly. Of course, it was clear to Lohse from
the very first moment that such a drastic step
for the fate of the company could not possibly
be taken from one day to the next and under
no circumstances without at least consulting
Ernst von Siemens in Munich. His two late
visitors hastened to a�rm that it was “of
course” a voluntary resettlement, but on the
other hand the o�cers demanded “categori-
cally” that “the Siemens men concerned must
take their families with them to the place in
question and that the removal must take place
within 48 hours.” This ultimatum was made
palatable by the promise that “completely
furnished apartments” would be available for
the families, and that the headquarters would
provide food, clothing, and education for the
children.

“When I expressed slight doubts about
the promises,” the director later stated in his
report, “Mr. Ernest replied very indignantly
that I should remember that no German
government had ever made such a fair o↵er
to members of a defeated people. In this
respect, I would like to recall in particular
the concentration camps which they had also
found in Thuringia.” Director Lohse was given
until 8:30 the next morning to name the sta↵
members who were to accompany him. His
comment that he was a merchant and not a
technician, and that he himself was therefore
probably not eligible for the planned removal,
was of no avail. They were aware of this,
the two o�cers said, but on the basis of the
information they had about him, they would
have to insist that he take the operation
“desired by headquarters into his own hands.”
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Noch in derselben Nacht versammelte Lohse
maßgebliche Kollegen um sich und beriet mit
ihnen die Lage. Mit einer Reihe seiner engsten Mi-
tarbeiter hatte er in den vorangegangenen Tagen
schon wiederholt über die bevorstehende sowjetis-
che Besetzung gesprochen, wobei sie sich einig
gewesen waren, bis zur möglichen Liquidierung der
Siemens-Betriebe durch die neue Besatzungsmacht
auf jeden Fall in Thüringen zu bleiben. An diesem
Entschluß änderte zunächst auch die amerikanis-
che Au↵orderung zur Übersiedlung in den Westen
nichts, zumal sich in der nächtlichen Beratung
zeigte, daß eine Reihe von Siemens-Mitarbeitern
bereit waren, “mit ihren Familien dem Angebot
der amerikanischen Regierung zu folgen”. Andere
leitende Angestellte dachten ebenso wie Lohse gar
nicht daran, auf die Vorschläge der Besatzungs-
macht einzugehen.

Als der Morgen des 22. Juni kam, mußte die
Siemens-Spitze in Arnstadt feststellen, daß sie
überhaupt keine Entscheidungsfreiheit besaß.
Die Amerikaner lehnten die vorbereitete Liste
von Ersatzleuten, die bereit waren, mit ih-
nen abzurücken und die besagte neue Fabrik
im Westen aufzubauen, glatt ab. “Mr. Ernest
nahm kaum Kenntnis von dieser Aufstellung”,
so beschreibt Direktor Lohse die Konfrontation
mit der Besatzungsmacht, “sondern erklärte
in ziemlich steifem Ton, daß er diese meine
Stellungnahme erwartet habe nach der ganzen
hinhaltenden Besprechung am Abend zuvor. Die
Herren hätten inzwischen mit dem Hauptquartier
telefonisch gesprochen und müßten mir nunmehr
erö↵nen, daß von einer freiwilligen Abreise nicht
die Rede sein könne, sondern auch die Herren,
die in Thüringen bleiben wollten, mit ihren
Familien sich schnellstens zum Abtransport fertig
zu machen hätten.”317 Lohse und die übrigen
maßgeblichen Siemens-Mitarbeiter, hinter denen
die Amerikaner her waren, erkannten jetzt, da
weitere Debatten sinnlos waren.

317 Hervorhebung von mir.

That same night, Lohse gathered senior
colleagues around him and discussed the
situation with them. In the preceding days,
he had repeatedly discussed the impending
Soviet occupation with a number of his
closest coworkers, and they had agreed to
remain in Thuringia in any case until the
possible liquidation of the Siemens plants
by the new occupying power. Initially, the
American request to relocate to the West
did not change this decision, especially since
it became apparent during the nighttime
meeting that a number of Siemens employ-
ees were prepared to “follow the American
government’s o↵er with their families.”
Other senior executives, like Lohse, did not
even think of responding to the occupation
forces’ proposals.

When the morning of 22 June came,
the Siemens top management in Arnstadt
had to realize that they had no freedom of
decision at all. The Americans flatly rejected
the prepared list of replacements who were
willing to leave with them and build the new
factory in question in the West. “Mr. Ernest
hardly took any notice of this list,” is how
Director Lohse describes the confrontation
with the occupation forces, “but explained in
a rather sti↵ tone that he had expected this
statement of mine after the whole stalling
meeting the night before. In the meantime,
the gentlemen had spoken to headquarters
by telephone and would now have to inform
me that there could be no question of a
voluntary departure, but that the gentlemen
who wanted to stay in Thuringia would
have to get ready for departure with their
families as soon as possible.”317 Lohse and
the other key Siemens employees, whom
the Americans were after, now realized that
further debates were pointless.

317 Emphasis mine.
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Am Morgen des Sonntag, dem 24. Juni, erfolgte
der Abtransport der meisten der “befohlenen
Herren” und ihrer Familien. Einigen mag es zur
Beruhigung gedient haben, daß der unmittelbar
vor der Evakuierung in Arnstadt auftauchende
Werner von Siemens aus der Sicht der Konzern-
leitung keine prinzipiellen Bedenken gegen das
amerikanische Vorhaben erhob. Dies genügte
freilich nicht allen, um sich auf das Abenteuer
der ungewissen Reise einzulassen. Ein leitender
Angestellter, Wilhelm Vox, weigerte sich am
Sontag noch immer mitzufahren. Daraufhin
wurde er von der Besatzungsmacht verhaftet
und gesondert abtransportiert. Wenige Tage
später fand auch er sich in der US-Zone wieder.

Neben den leitenden Angestellten und deren
Familien fuhren die Amerikaner aus dem
Arnstadter Werk überdies 18 mit Maschinen
und elektrotechnischen Geräten beladene Last-
wagen über die Zonengrenze. Direktor Lohse
und seinem engsten Mitarbeiter, die darauf
bestanden, die Abwicklung auch in anderen
Werken noch selbst zu überwachen, hatte die
Besatzungsmacht das Recht eingeräumt, dem
Haupttransport erst drei Tage später zu folgen.
Als sie sich dann selbst nach Westen absetzten,
sagten sie dem aufsichtsführenden amerikanis-
chen O�zier unverhohlen ins Gesicht, daß sie
“das feste Bewußtsein hätten, nicht eine Fabrik
aufzubauen, wohl aber in ein Gefangenenlager
zu kommen”.

On the morning of Sunday, 24 June, most of
the “commanded gentlemen” and their families
were transported away. Some may have been
reassured by the fact that Werner von Siemens,
who appeared in Arnstadt immediately before
the evacuation, did not raise any objections
in principle to the American plan from the
point of view of the company management.
This, of course, was not enough for everyone
to embark on the adventure of the uncer-
tain journey. One senior employee, Wilhelm
Vox, still refused to go along on Sunday.
As a result, he was arrested by the occupy-
ing forces and taken away separately. A few
days later he too found himself in the U.S. zone.

In addition to the executives and their
families, the Americans also drove 18 trucks
loaded with machines and electrotechnical
equipment from the Arnstadt plant across the
zone border. Director Lohse and his closest
colleague, who insisted on still supervising the
processing in other plants themselves, had been
granted the right by the occupying forces to
follow the main transport only three days later.
When they then set o↵ westward themselves,
they blatantly told the supervising American
o�cer to his face that they “were firmly aware
that they were not going to build a factory, but
that they were going to a prison camp.”
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Die Amerikaner haben nicht nur aus Arnstadt,
sondern aus allen größeren Siemens-Werken Mit-
teldeutschlands Spitzenkräfte zwangsevakuiert,
aus Rudolstadt ebenso wie aus Gera und aus
Beendorf bei Helmstedt oder Molsdorf bei
Erfurt.318 Allein aus Gera und Arnstadt waren es
einschließlich der Familienangehörigen ungefähr
125 Personen, darunter insgesamt gewiß mehrere
Dutzend erstrangige Kräfte des Konzerns, denn
Ende 1945 fanden sich noch immer über 30 von
ihnen im Gewahrsam von FIAT; zwei Drittel
kamen aus Arnstadt, wo sich die meisten Siemens-
Angehörigen gesammelt hatten.319

318 Die Evakuierungen an diesen Standorten sind
verschiedentlich erwähnt, so in Lohses Schilderung
selbst, aber auch bei Gimbel, U.S. Policy and
German Scientists, S. 440, sowie in dem Bericht
Marschall Schukows an Stalin von Ende Juni 1945
(“Marshall Zhukov’s Report on Removal by the
Allies of Equipment and other Property from the
factories in the Soviet Zone of Occupation”), auf
den weiter unten näher eingegangen wird; abge-
druckt in: FRUS, Conference of Berlin, II, S. 906 ↵.

319 Vgl. neben dem Bericht von Direktor Lohse
die von FIAT zusammengestellte Liste aus Mit-
teldeutschland evakuierter Wissenschaftler und
Techniker v. 19. 12. 1945; NA, RG 243, European
War, G-2 Library, Entry 36, Envelope 760. In
dieser umfangreichen Aufstellung, die etwa die
Hälfte der insgesamt zwangsevakuierten Experten
au↵ührt, findet sich auch der Name von Dr.
Wilhelm Vox, der sich zunächst geweigert hatte,
Arnstadt mit den Amerikanern zu verlassen, und
daraufhin von der Besatzungsmacht verhaftet
worden war.

The Americans forcibly evacuated top per-
sonnel not only from Arnstadt, but from all
the larger Siemens plants in central Germany,
from Rudolstadt as well as from Gera and
from Beendorf near Helmstedt or Molsdorf
near Erfurt.318 From Gera and Arnstadt
alone, there were about 125 people, including
family members, among them certainly
several dozen first-rate employees of the
company, because at the end of 1945, more
than 30 of them were still in FIAT custody;
two thirds came from Arnstadt, where most
Siemens employees had gathered.319

318 Evacuations at these sites are men-
tioned variously, as in Lohse’s account itself,
but also in Gimbel, U.S. Policy and German
Scientists, p. 440, and in Marshal Zhukov’s
report to Stalin of late June 1945 (“Marshal
Zhukov’s Report on Removal by the Allies
of Equipment and other Property from the
factories in the Soviet Zone of Occupation”),
discussed in more detail below; reprinted in:
FRUS, Conference of Berlin, II, pp. 906 ↵.

319 See, in addition to the report by Di-
rector Lohse, the list of scientists and
technicians evacuated from central Germany
compiled by FIAT, dated December 19, 1945;
NARA, RG 243, European War, G-2 Library,
Entry 36, Box 760. This extensive list, which
lists about half of the total number of forcibly
evacuated experts, also includes the name of
Dr. Wilhelm Vox, who had initially refused
to leave Arnstadt with the Americans and
was subsequently arrested by the occupying
forces.
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Die Zwangsevakuierten von Siemens wurden in
das württembergische Heidenheim an der Brenz
gebracht. Hier kamen sie zunächst in ein stark
bewachtes, mit einem Drahtverhau umgebenes
Barackenlager. Bald konnten sie in ein Schul-
haus umziehen, und nach und nach wurden sie
gewahr, daß sie ihr Schicksal mit Hunderten
anderer “Internierter”—so Direktor Lohse—aus
Thüringen teilten: “Die wahre Ursache des Trans-
ports nach Heidenheim konnte sehr schnell
übersehen werden”, berichtete er im Novem-
ber 1945 seiner Firma. “O↵ensichtlich hatte die
amerikanische Regierung Wert darauf gelegt, alle
Kräfte, die evtl. für den Wiederaufbau bzw.
die Fertigungsfortsetzung von V-Wa↵en nützlich
sein könnten, außerhalb Thüringens zu konzen-
trieren ... Die örtlichen militärischen Stellen
der Amerikaner waren jedoch über die Ab-
sichten nicht im geringsten im Bilde. Sie hatten,
wie mir ein amerikanischer O�zier selbst mit-
teilte, lediglich den Befehl vom Hauptquartier,
as Thüringen verbrachte deutsche Fachkräfte
unbedingt und sicher festzuhalten.” Von einer
“Unzahl von englischen und amerikanischen
Militärkommissionen sämtlicher Truppenteile”
wurden die Internierten ausgefragt, berichtete
Lohse, aber keiner der O�ziere “konnte jemals
auf unsere Frage antworten, ob und wann wir aus
unserer Internierung entlassen würden”. Auch die
Bemühungen um Freilassung, die sofort von der
Siemens-Gruppenleitung in München eingeleitet
wurden, blieben zunächst ohne Erfolg. Erst An-
fang Dezember konnten ungefähr zwei Drittel der
in Heidenheim festgehaltenen Firmenmitglieder
an den Erlanger Konzernstandort übersiedeln. Sie
hatten sich weiterhin als interniert zu betrachten,
konnten sich aber nun frei in der US-Zone bewe-
gen. Verlassen durften sie das amerikanische Be-
satzungsgebiet nicht, wofür Direktor Lohse der
Militärregierung persönlich zu bürgen hatte.

The forced evacuees from Siemens were taken
to Heidenheim an der Brenz in Württemberg.
Here they were initially placed in a heavily
guarded barracks camp surrounded by a wire
enclosure. Soon they were able to move into
a schoolhouse, and gradually they became
aware that they shared their fate with hun-
dreds of other “internees”—as Director Lohse
said—from Thuringia: “The true cause of the
transport to Heidenheim could very quickly
be overlooked,” he reported to his company
in November 1945. “Obviously, the American
government had attached importance to con-
centrating outside Thuringia all forces that
might be useful for the reconstruction or con-
tinuation of the production of V-weapons....
The local American military authorities, how-
ever, were not in the least aware of the inten-
tions. They had, as an American o�cer him-
self told me, only the order from headquar-
ters to hold German specialists deported to
Thuringia absolutely and securely.” Internees
were questioned by a “number of English and
American military commissions of all troop
units,” Lohse reported, but none of the o�-
cers “was ever able to answer our question
as to whether and when we would be re-
leased from our internment.” E↵orts to se-
cure release, which were immediately initiated
by Siemens Group management in Munich,
were also initially unsuccessful. It was not
until early December that about two-thirds
of the company members held in Heidenheim
were able to move to the Erlangen group lo-
cation. They still had to consider themselves
interned, but could now move freely within
the U.S. zone. They were not allowed to leave
the American occupation zone, for which Di-
rector Lohse had to personally vouch to the
military government.
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Die Labors und Betriebsstätten der Telefunken,
Gesellschaft für drahtlose Telegraphie m.b.H., die
ebenfalls Bauteile für die V-Wa↵enproduktion en-
twickelt und hergestellt hatte, fanden bei den
Amerikanern ähnliche Aufmerksamkeit wie die
Fabriken des Konkurrenzunternehmens Siemens.
Bereits am 16. Juni transportierte die Army
(deren Ordnance Teams ja schon seit Ende Mai
die Genehmigung hatten, Experten, die in ir-
gendeiner Weise mit dem deutschen Raketeten-
programm verbunden waren, nach Westdeutsch-
land zu bringen) aus der Fertigungsstätte
in Bad Liebenstein im thüringischen Land-
kreis Meiningen den Konstrukteur Professor
Fritz Schröter mit Frau und Tochter ab,
nach dem sicheren Eindruck des Unternehmens
eine Aktion “rein militärischen Charakters”320.
Neben der Wegführung des prominenten Be-
triebsstättenleiters gab es auch freiwillige Ab-
wanderungen mehrerer wichtiger Mitarbeiter und
ihrer Familien, da die Firmenleitung—vermutlich
unter dem Eindruck der bevorstehenden sowjetis-
chen Besetzung—beschlossen hatte, ire während
des Krieges nach Mitteldeutschland ausgelagerten
Betriebe zurückzuführen. Als ester Sammelpunkt
war Göttingen bestimmt worden, wohin deshalb
im Laufe des Juni neben den Betriebsangchörigen
auch Apparate, Geräte und Konstruktionsunter-
lagen gebracht wurden. In einer Aufstellung der
Wirtschaftskammer Meiningen war sorgsam un-
terschieden zwischen denjenigen, die “abtrans-
portiert” worden waren, und denen, die den Ort
“freiwillig verlassen” hatten oder “unbekannt ver-
zogen” waren. Einige der Abtransportierten—so
Professor Hans Rukop (Röhrenexperte), Profes-
sor Paul Günther (Radarfachmann), Graf Michael
von der Schulenburg oder Erich Chytrek, der auf
dem Felde der Quarzkristalle forschte—befanden
sich noch Ende des Jahres im Gewahrsam der al-
lierten Field Intelligence Agency, Technical. Aus
dem Telefunken-Labor in Bad Blankenburg bei
Rudolstadt hatte die Army bei ihrem Abzug
neben wertvollen Apparaturen zwanzig Experten
auf dem Gebiet der Funktechnik fortgescha↵t.321

Der Bestimmungsort der meisten Telefunken-
Koryphäen war wie der ihrer Siemens-Kollegen
das württembergische Städtchen Heidenheim.

The laboratories and operating facilities of Tele-
funken, Gesellschaft für drahtlose Telegraphie
m.b.H., which had also developed and man-
ufactured components for V-weapon produc-
tion, attracted similar attention from the Amer-
icans as the factories of the rival company
Siemens. As early as 16 June, the Army (whose
Ordnance Teams had already been authorized
since the end of May to bring experts in any
way connected with the German missile pro-
gram to West Germany) transported the de-
signer Professor Fritz Schröter with his wife
and daughter from the manufacturing plant
in Bad Liebenstein in the Thuringian dis-
trict of Meiningen, according to the company’s
clear impression an action of “purely military
character.”320 In addition to the departure of
the prominent plant manager, there were also
voluntary departures of several important em-
ployees and their families, since the company
management—presumably under the impres-
sion of the impending Soviet occupation—had
decided to return their operations that had been
outsourced to central Germany during the war.
Göttingen had been designated as the main as-
sembly point, to which not only the employees
but also apparatus, equipment, and design doc-
uments were brought in the course of June. In
a list compiled by the Meiningen Chamber of
Commerce, a careful distinction was made be-
tween those who had been “deported” and those
who had “voluntarily left” the town or had
“moved to an unknown address.” Some of the
deportees—such as Professor Hans Rukop (tube
expert), Professor Paul Günther (radar expert),
Count Michael von der Schulenburg, or Erich
Chytrek, who was doing research in the field of
quartz crystals—were still in the custody of the
Allied Field Intelligence Agency, Technical at
the end of the year. When the Army withdrew
from the Telefunken laboratory in Bad Blanken-
burg near Rudolstadt, it had taken away twenty
experts in the field of radio technology as well as
valuable equipment.321 The destination of most
of the Telefunken luminaries, like that of their
Siemens colleagues, was the small town of Hei-
denheim in Württemberg.
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320 Schreiben der Telefunkenbetriebsstätte Bad
Liebenstein an den örtlichen Bürgermeister v. 30.
7. 1945. Dokument Nr. 37 im Anhang zu Fuchs,
Besatzungspolitik der USA; vgl. auch ebenda, S.
139. Siehe auch Dokument Nr. 38, “Feststeilung
der von amerikanischen Besatzungsbehörden
mitgeführten Vermögenswerte, Patente, Perso-
nen usw.” der Geschäftsstelle Meiningen der
Wirtschaftskammer Thüringen, ohne Datum,
Stichtag 15. 7. 1943. Die genannten Namen
finden sich auf der oben erwähnten FIAT-Liste:
NA, RG 243. European War, G-2 Library, Entry
36, Envelope 760.

321 Schukow-Bericht an Stalin; abgedruckt
in FRUS, Conference of Berlin II, S. 909.

320 Letter from Telefunken Betriebsstätte Bad
Liebenstein to the local mayor v. 30. 7. 1945.
Document No. 37 in the appendix to Fuchs,
Besatzungspolitik der USA; cf. also ibid. p.
139. See also Document No. 38, “Festteilung
der von amerikanischen Besatzungsbehörden
mitgeführten Vermögenswerte, Patente, Per-
sonen usw.” der Geschäftsstelle Meiningen der
Wirtschaftskammer Thüringen, ohne Datum,
Stichtag 15. 7. 1943. The names mentioned
can be found on the FIAT list mentioned
above: NARA, RG 243. European War, G-2
Library, Entry 36, Box 760.

321 Zhukov report to Stalin; reprinted in
FRUS, Conference of Berlin II, p. 909.
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Figure B.255: In summer 1945, the United States “evacuated” German scientists who developed
traveling wave tubes for the “master standard transmitter” radio-inertial guidance system on rock-
ets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber, as well as their
equipment and information [NARA RG 407, Entry NM3-427, Box 14465, Folder G-2 Journal—
102nd Inf Div Jun–Jul 45]. See also p. 1221 and Section E.2.
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Figure B.256: In summer 1945, the United States “evacuated” German scientists who developed
traveling wave tubes for the “master standard transmitter” radio-inertial guidance system on rock-
ets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber, as well as their
equipment and information [NARA RG 238, Entry NM70-160, Box 30, Folder FIAT—Misc.—
Reports—No. 1–10]. See also p. 1221 and Section E.2.
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Figure B.257: In summer 1945, the United States “evacuated” German scientists who developed
traveling wave tubes for the “master standard transmitter” radio-inertial guidance system on rock-
ets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber, as well as their
equipment and information [NARA RG 238, Entry NM70-160, Box 30, Folder FIAT—Misc.—
Reports—No. 1–10]. See also p. 1221 and Section E.2.
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Figure B.258: In summer 1945, the U.S. military and AT&T “evacuated” German scientists who
developed traveling wave tubes for the “master standard transmitter” radio-inertial guidance system
on rockets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber (plus many
other electronics experts), as well as their equipment and information [NARA RG 40, Entry UD-75,
Box 24, Folder Evacuation of German Equipment]. See also p. 1221 and Section E.2.
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Figure B.259: In summer 1945, the U.S. military and AT&T “evacuated” German scientists who
developed traveling wave tubes for the “master standard transmitter” radio-inertial guidance system
on rockets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber (plus many
other electronics experts), as well as their equipment and information [NARA RG 40, Entry UD-75,
Box 24, Folder Evacuation of German Equipment]. See also p. 1221 and Section E.2.
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Figure B.260: In summer 1945, the U.S. military and AT&T “evacuated” German scientists who
developed traveling wave tubes for the “master standard transmitter” radio-inertial guidance system
on rockets, including Erhard Horn, Adolf Lohse, Herbert Schnitger, and Dieter Weber (plus many
other electronics experts), as well as their equipment and information [NARA RG 40, Entry UD-75,
Box 24, Folder Evacuation of German Equipment]. See also p. 1221 and Section E.2.
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Figure B.261: One year later, in summer 1946, AT&T publicly claimed that it had just invented
the traveling wave tube, which would revolutionize communications [NYT 1946-07-06].
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Figure B.262: It appears that Herbert Schnitger and Dieter Weber were not allowed to publish
their own traveling wave tube work until much later, and much more quietly [Schnitger and Weber
1949].
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Figure B.263: 1946 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[NARA RG 319, Entry A1-134A, Box 29, Folder ZA 019293 Vol. 1, Fldr. 3 of 3]. See also Section
E.2.
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Figure B.264: 1946 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[NARA RG 319, Entry A1-134A, Box 29, Folder ZA 019293 Vol. 1, Fldr. 3 of 3]. See also Section
E.2.
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Figure B.265: 1946 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[NARA RG 319, Entry A1-134A, Box 29, Folder ZA 019293 Vol. 1, Fldr. 2 of 3]. See also Section
E.2.
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Figure B.266: 1946 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[NARA RG 319, Entry A1-134A, Box 29, Folder ZA 019293 Vol. 1, Fldr. 2 of 3]. See also Section
E.2.
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Figure B.267: 1946 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[NARA RG 319, Entry A1-134A, Box 29, Folder ZA 019293 Vol. 1, Fldr. 2 of 3]. See also Section
E.2.
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Figure B.268: 1948 U.S. intelligence reports described the struggles of Soviet occupation forces to
reconstruct the wartime German work on traveling wave tubes and rocket guidance systems without
the evacuated scientists/materials/information, thereby confirming the details of the wartime work
[https://www.cia.gov/readingroom/document/cia-rdp82-00457r001900550002-3]. See also Section
E.2.
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Figure B.269: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.270: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.271: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.272: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.273: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.274: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.275: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.276: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.277: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.278: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.279: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.280: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.281: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.282: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.283: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.284: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.285: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Evacuation of German Equipment]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.286: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.287: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.288: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.289: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.290: Example of archival documents demonstrating the postwar transfer of microelec-
tronics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58,
Folder TIID Discards]. There was likely a great deal of additional technology transfer that was not
recorded in o�cial documents.
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Figure B.291: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Record of Captured Elec. Equipment]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.292: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Record of Captured Elec. Equipment]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.293: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Record of Captured Elec. Equipment]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.294: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.295: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58, Folder
Administration Personnel TIID]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.296: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58, Folder
Administration Personnel TIID]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.297: Example of archival documents demonstrating the postwar transfer of microelec-
tronics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58,
Folder TIID Discards]. There was likely a great deal of additional technology transfer that was not
recorded in o�cial documents.
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Figure B.298: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58, Folder
Webb]. There was likely a great deal of additional technology transfer that was not recorded in
o�cial documents.
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Figure B.299: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [FIAT 54]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.300: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [FIAT 54]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.301: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [FIAT 54]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.302: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.303: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.304: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.305: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.306: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.307: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.308: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.



B.5. POSTWAR TRANSFER OF MICROELECTRONICS TECHNOLOGIES 3003

Figure B.309: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 725]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.310: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 1751]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.311: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 1751]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.312: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 1751]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.313: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 1751]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.314: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [BIOS 1751]. There was likely a great deal of
additional technology transfer that was not recorded in o�cial documents.
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Figure B.315: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.316: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.317: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58, Folder
Replies to Letters of April 29, 1947]. There was likely a great deal of additional technology transfer
that was not recorded in o�cial documents.
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Figure B.318: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 24, Folder
Bell System]. There was likely a great deal of additional technology transfer that was not recorded
in o�cial documents.
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Figure B.319: Example of archival documents demonstrating the postwar transfer of microelectron-
ics documents, hardware, personnel, and knowledge [NARA RG 40, Entry UD-75, Box 58, Folder
Webb]. There was likely a great deal of additional technology transfer that was not recorded in
o�cial documents.
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Florian Metzler. 2020. The Transistor, an Emerging Invention: Bell Labs as a Systems
Integrator Rather Than a ‘House of Magic.’ p. 33. https://ssrn.com/abstract=3678081

Karl Darrows, trained as a PhD physicist and a speaker of multiple languages, maintained personal
relationships with a large number of leading academic physicists in Europe and the United States.
European-trained researchers fulfilled similar tasks such as Foster Nix who received his graduate
training in Berlin and was bilingual in English and German (Nix 1975). Relevant scientific news
that Bell Labs employees such as Darrows and colleagues might have missed, were often brought to
their attention by collaborators in Bell Labs’ extended network. An example is Karl Lark-Horovitz,
physics department head at Purdue and an Austrian immigrant, who regularly monitored German-
language publications and drew attention to relevant new developments in interactions with Bell
Labs collaborators (Van Dormael 2004).

Michael Eckert and Helmut Schubert. 1990. Crystals, Electrons, Transistors: From
Scholar’s Study to Industrial Research. pp. 158–163, 166

Bell Laboratories’ research director Kelly was giving particular attention to applications in the field
of radio for commercial exploitation after the war, once the field of microwaves and radio waves had
been opened up to his organization through the radar project. [...] The physical research division
was reorganized in July 1945 in order to give more emphasis to solid-state physics. [...]

Shockley, who returned to Bell Laboratories from his war service at the Pentagon in 1945, took
charge of the semiconductor group as a theoretical solid-state physicist. The rest of this group
consisted of the experimental physicist Brattain, who had been studying the properties of semi-
conductive surfaces since 1931; Pearson, also an experimental physicist, who had spent many years
studying the interior properties of semiconductors; Hilbert Moore, a specialist in electronic circuits;
and Robert Gibney, an expert in physical chemistry. To round out his team Shockley suggested to
his superior Mr. Kelly that a position be o↵ered to John Bardeen. Bardeen had earned his doctorate
at Princeton under Wigner and had worked with van Vleck at Harvard, where Shockley had met
him. Both Wigner and van Vleck were among the leading theoreticians in the field of solid-state
physics. The general charter of the newly formed group called for the development of fundamental
knowledge on the properties of semiconductors, but everyone had “in the back of his mind the
objective of building an amplifier out of semiconductive material.”
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The semiconductor group at Bell Laboratories began its work with a survey of wartime develop-
ments in the field of semiconductors in their own research laboratories and those of others. [...]

Shockley could not patent the idea [of a field e↵ect transistor], however, since Julius Lilienfeld had
applied for a patent in 1926 on a very similar process, which, however, was never put to practical
use. The experiments, however, in which Brattain collaborated, could not demonstrate the predicted
e↵ect. [...]

A decisive series of experiments began in November 1947. [...] On November 23, 1947, Bardeen wrote
in his laboratory notebook that it was possible to amplify the flow of current from the electron-
conducting layer into the metal wire tip by applying a voltage between the drop and the block of
silicon. But no change occurred in the voltage between the block and the wire tip. This design, of
course, was still entirely unsuitable for practical application. The drop of water evaporated quickly
and only slowly changing currents were amplified. [...]

The further experiments in December 1947 were concentrated on the point contact. Bardeen reck-
oned that a significant amplification would be achieved when the contacts were spaced only some
0.05 mm apart. At that time this was a very di�cult problem, which Brattain solved elegantly. He
applied gold foil to a three-dimensional prism and cut it on one side of the triangle carefully with
a razor blade in order to obtain two closely spaced contacts. This arrangement worked on the first
try on December 16, 1947. It amplified signals up to 100 times, and amplification occurred even at
frequencies in the radio wave region. A step had been made toward Kelly’s research objective in
the 1930s, the development of a practical solid-state repeater. A week of intensive work followed to
make sure that no errors crept in. On December 23, 1947, the amplifier was shown to management.
[...]

When the first germanium point-contact transistors were produced on an industrial scale in 1951
by Western Electric, the manufacturing arm of the Bell System, several other large firms were
experimenting with the new component. It turned out to be di�cult to build reliable transistors
with the two closely space points, and it was almost impossible to produce them with identical
characteristics. They had a very limited lifetime and could not process high-frequency currents.
Compared with equivalent technical data for amplifier tubes, these transistors were not attractive
products.
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Jon Gertner. 2012. The Idea Factory: Bell Labs and the Great Age of American In-
novation. pp. 90–92.

“My calculations showed that very substantial modulation of the resistance should occur,” Shockley
later noted. “None was observed. On 23 June 1945, I wrote that the e↵ects were at least 1,500 times
smaller than what I predicted should have been observable.” He was vexed. And for close to a year,
any attempts to make the field e↵ect work failed. Shockley would eventually call this period “the
natural blundering process of finding one’s way.”

Whatever it was, by January 1946 the solid-state group, venturing far beyond the traditional
methods of trial-and-error invention, had found neither enlightenment nor promise. As Brattain’s
lab mate Gerald Pearson would later note, they were groping in the dark. [...]

Shockley and Bardeen had even spent several weeks together in the summer of 1947 visiting var-
ious European laboratories. By late autumn, with the newly planted trees on the Murray Hill
campus nearly bereft of leaves, the solid-state team began an experimental regimen on silicon and
germanium slices that o↵ered a steady progression of insights.

Lillian Hoddeson and Vicki Daitch. 2002. True Genius: The Life and Science on John
Bardeen. pp. 128–131.

The group tried many related experiments, but for the next eighteen months they made little
progress.

During the remainder of 1946 and throughout 1947, Shockley’s engagement with the field e↵ect
studies flagged, for he developed new interests during the summer of 1947, when he and Bardeen
took an extended tour of European laboratories. [...]

Bardeen wrote that he had “learned a lot during the trip, and have picked up some information
that may be useful to the Lab. Whether or not it’s enough to pay for the trip is hard to judge.” In
any case, it had been “very hard work—much harder than you can imagine without doing it—but
it’s also been a grand experience.” [...]

The “magic month” that culminated in the transistor began in the middle of November 1947, three
months after Bardeen and Shockley returned from Europe.
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Werner Grothmann (Heinrich Himmler’s adjutant) [Krotzky 2002, p. 48]. For a dis-
cussion of the background and reliability of this source, see pp. 3396–3397.

Entweder steuert jemand die Rakete ins Ziel,
oder die muß vollautomatisch gehen. Himmler war
skeptisch, ob ein Pilot bei der Geschwindigkeit
überhaupt reagieren kann. Ich meine, die Rakete
sollte ja mit etlichen Tausend Kilometern fliegen.
Dann gab es auch gar keine Fernsteuerung, die
auf die Entfernung wirklich sicher funktionierte.
Da hatte Himmler schon früher mal mit Ohne-
sorge darüber gesprochen und ich glaube, der
hat dazu auch was arbeiten lassen. Was sich da
ergeben hat, weiß ich aber nicht. Nur an eines kann
ich mich noch erinnern, nämlich unsere Raketen-
leute hatten ja eine kleine Abteilung von, heute
müsste sagen Elektronikern, die haben zur völligen
Überraschung von uns und auch von Ohnesorge
im Winter 44 eine Sende- und Empfangsanlage en-
twickelt, die man nicht mehr stören konnte, weil
sie selbständig dauernd die Funkfrequenz änderte.
Außerdem war die ganz klein, richtig winzig. Die
hatte nur ungefähr ein kg, der Empfänger meine
ich. Wie die das gescha↵t haben, diese Technik zu
verkleinem, ist mir unbekannt. Himmler aber Be-
fehl gegeben, Ohnesorge den Prototyp zu zeigen.
Ob das geschehen ist, kann ich nicht sagen. Ich
weiß auch nicht, ob der Sender überhaupt auf
die Reichweite bis Amerika ausgelegt war. Nach
Krieg hörten wir dann, die Amerikaner hätten den
Transistor erfunden. Das hat wohl einige von un-
seren Leuten sehr aufgeregt, weil der doch von
uns stammte. Ein Bekannter sagte mir dazu, bei
uns hätte der Transistor “Sperrschicht-Halbleiter”
geheißen. Der war von einem Professor an einer
technischen Hochschule erfunden worden. Es kann
sein das war Aachen.

Either someone pilots the rocket into the tar-
get, or it must be fully automatic. Himm-
ler was skeptical whether a pilot could re-
act at all at that speed. I mean, the rocket
was supposed to fly several thousand kilome-
ters. Then there was no remote control at all,
which really worked safely at that distance.
Himmler had already talked to Ohnesorge
about this and I think he had something
worked out. But I don’t know what came of
it. I can only remember one thing, namely
that our rocket people had a small depart-
ment of, today I would have to say electronic
engineers, who, to the complete surprise of us
and also of Ohnesorge, developed a transmit-
ting and receiving system in the winter of 44,
which could no longer be jammed, because
it constantly changed the radio frequency on
its own. It was also very small, really tiny.
It weighed only about one kilogram, the re-
ceiver I mean. How they managed to minia-
turize this technology is unknown to me. But
Himmler gave orders to show the prototype
to Ohnesorge. Whether this was done, I can-
not say. I also don’t know if the transmitter
was even designed to reach America. After
the war, we heard that the Americans had
invented the transistor. That must have up-
set some of our people very much, because
it came from us. An acquaintance told me
that in our country the transistor was called
a “junction semiconductor.” It had been in-
vented by a professor at a technical univer-
sity. It may have been Aachen.

[For other sources that confirmed that highly advanced electronic guidance systems for long-range
missiles were developed in Germany during the war and then transferred after the war to the United
States, specifically AT&T Bell Laboratories, see for example pp. 2938–2962, 5348, 5444, 5454, 5557.

Evidence such as that presented in this appendix suggests (but does not yet prove—much more
investigation is required) that the German-speaking scientists’ transistor developments not only
preceded those of Bell Laboratories, but may have been directly used by Bell Laboratories as a
guide to reproduce the earlier German-speaking work:
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• The German-speaking transistor developments came from at least 12 di↵erent groups doing
extensive work during a period of over two decades collectively.

• During World War II, the German military was keenly interested in funding the development
of smaller, more rugged, and more sophisticated electronic guidance systems that could be
used in rockets ranging from anti-aircraft missiles to intercontinental ballistic missiles. Tran-
sistors derived from the existing German patents and papers would have been an important
part of those guidance systems.

• In spring 1945, hundreds of thousands of tons of German-language technical documents were
seized by the United States, thousands of German-speaking scientists were interrogated by
U.S. scientists and engineers, and countless prototypes, pieces of equipment, and whole lab-
oratories were shipped to the United States.

• Personnel from Bell Laboratories played a prominent role in collecting that scientific infor-
mation from Europe and processing it in the United States.

• In late 1945, Bell Laboratories put John Bardeen and Walter Brattain to work to try to
produce a simple transistor, with some supervision by William Shockley. As noted above,
“the semiconductor group at Bell Laboratories began its work with a survey of wartime
developments in the field of semiconductors.”

• Bardeen and Shockley conducted detailed visits to numerous European laboratories from
June through August 1947. During that time, Bardeen or Shockley could have easily encoun-
tered scientists, reports, or information from the earlier transistor development programs of
the German-speaking world, or at least Allied investigators who had already studied those
programs. Although any transistor-related information that Bardeen and Shockley learned
during this time has never been publicly disclosed, Bardeen wrote at the end of the trip:
“learned a lot during the trip, and have picked up some information that may be useful to
the Lab” [Hoddeson and Daitch 2002, p. 130].

• Bardeen and Brattain did not begin serious experimentation with transistor-like devices until
November 1947, two and a half years after the end of the war (and over two and a half years
after the collection and study of German microelectronics information began in earnest).
Within just a couple of months this very small team created what appears to be a crude
replica of the earlier German work.

• Not only did Shockley not give any credit to the earlier German work, but he refused to
give proper credit to Bardeen and Brattain, who actually performed the Bell Laboratories
experiments.

• Due to their personal di↵erences, the team of Bardeen, Brattain, and Shockley soon split
up. Even in 1951, Western Electric (the manufacturing arm of AT&T/Bell Laboratories) was
unable to produce reliable transistors. Most transistor development in the United States was
carried out by other researchers, including several German-speaking scientists (Kurt Lehovec,
Herbert Kroemer, Jean Hoerni, Eugene Kleiner, Karl Heinz Zaininger, etc.) as shown in this
appendix.

Much more archival research is needed to determine the true extent of microelectronics innovations
in the German-speaking world, as well as how much that influenced postwar work in other countries.]


