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Interrogation of Dr, Ing, Frank FRUENGEL

REFEHENCE: WDO-A=792, WASH 19:.60,[ )

1. as I did not obtain the proper cryptongss for the two representatives who
arranged the meeting with FRUENGZL wund Peter Ad ~~ TIEDRUANN, I shall refer to them

as "intermediaries.”

2¢ Ab g few mimntas -f2op ] hours I =as introduced to one of the inter- ‘
sediartes by [ " as » ]« Without C ), we thea pro- &
cosded to an offiee where FRULNGEL, 1iBDEMANN, and another intermsdisry were waiting.
Immediately after introductions, FPHUSNGEL presented his ideas conveniently beginning
with the ons of primary interest to us, the glide boab control, Lunch was served in ™
the affice and afterward we continued the discussion of ths glide b-ab, and also the \‘
terpado exploder. As this latter instrumsent works on the same principid us the glide

boad gsontrol, very little time was deveted to it. .
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3. Throughout the meeting FRUENGAL was cooperative and open in presenting his ©
inventions or answering questions, He demonstrated an excellent understanding of
bhis field of scisnce, He mude no attempt to boast or uss high pressure sales msthods, . .
although he is eagoer:to get cash to finance his present non-military work. All-in- ..-
all 1t wae a pleasant sessios in which FEUENGEL pressated his wares for our condider-
ation, He readily admitted that he had no knowledge of progress on this matter in
the United States and realized that if these or better methods were already avallable -
or if his methods were tactically unsatisfactory at this stage, we would have no ~
further interest, T
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4. PRRSONALITY DATA

FRUENGEL, Dr, Ing. Frank -- about 34 years old; before the war was a citisen of
Dansig

1935=1939 -~ at Technische Hochschule, Dansig, where he studied technical phy-
sics under irofessor KOSSE. and received hic Diploma zngineer degree

1939-1945 — Owner and director of Geraeteentwicklung Danzig G.m.b.H.
1944, -~ received Doctor Engineer degree for work in spectral discharge of
sparks

19451947 — worked in electromedicine as director (leiter) of Scillo (Hamburg)

1948-date — owner and director of independent labor..ory, Physikalisch-
Technisehes laboratorium, G.m.b.H., Hamburg-Rissen, Sualldorfer
Landstiasse 400, constructing stroboscopes and ultre-sound equip-
ment (phmphlets describing his present equipment are snclosed—
as Attachment A). ‘

(In January 1951 he plans to send u representative, Ing, Helmuth VO3GE, an Azsrican,
to Daytoa, ohio,)

5. TECHNICAL DISCUSSION

a. Control of Glide Bomb. The wire control of gliGe bosbs such as the
FX~-1400 was unsatisfactory, as abrupt changes in direction by either the controlling
aircraft or the bomb caused the wire to break. EKnots in the wire also caused dif-
ficulties, As the use of the radic controls offered easy countermeasures to the
vneny, a method of transmitting command signals by means of high' intensity light
flashes was explorsd, #Nork on this was conducted al the Gema, Berlin-Koepenialk,
under Dr, Fnu KOBER, wno is now at Payton, Ohio (Wright Field) and st AEG and
Siemens under Professor FISCHEL (also in the US, location unknown). In 1941 AEG
and Siemens were gble to transmit commands a distance of only 1 ka, which was
extremsly inadequate,

~ b. The Light Control. Dr. FRUENGEL undertock research in this problea in
Dangig for the Reichsluftfahrtzministerium (RIM) and in the period March-August 1944
successful teats were conducted with a glider at a distunce of 15 Jm in Alnning
at the Deutsche Forschungsandstalt fuer Segelflug (DFS) (under Professor FISCHEL).
The light control ressarch was considered campleted in October 1944, and no further
work was done, dus to the tactical situation which obtained, Worldng with FRUENGEL
was a Dr. Ing, THORMART and Ing., HANDS, who died in 1948. “Knowledge of this
research was known only to a saall number of persons and no attention was paid to
it and particularly to Dr. FRUENGEL in this copnection after the war. With the.
arrival of the Soviets, Dr., FRUBNGEL fled to the West and in 1945°claims the Soviets
attempted to kidnap him, but he was warned and the attempt failed. FRUENGEL does
got know whether the Soviets were interested in him for his lizht control work or

whether they ever knew of it.
s
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C¢. By meuns of a gaseous discharge lamp of quariz containing primarily Argon
at 3 to 5 atmosphers pressure and operating on the principle of the Stroboscope,
intense light flashes of short duration were obtained, The secret of obtaining the
high intensity is to a slight extent in the lamp, but primarily in the circuits
which results in the spark resistanoe being equal io the aperiodic rosistance,
The intensity of the resulting light flash was 1031 power or 10M* Lux, The
intensity at 10,000 meters was theoretically therefore 1l x 10~8 Lux or 100 Lux.
Dus to atmespheric absorption and other effacts, the intensity was about 10 Lux at
15,000, and sufficient to actuate the photo cell. The peak of the flash was obtained
in 10'7 seconds and the useful weve-lengths were in the 3000-3800 A® region with the
maximum intensity between 3500 and 3600 A9, In this region the effect of solar
rediation was about 1 Lux in spite of the fact thet the intensity of the light frea
the sun was about 50,000 Lum. As long as the effect of impulses from the transmitter
were 5 or 6 times that of the effact of the sun in the photocell, command signals
could be transmittod,

de. To direct the beam a mirror of a 35 ca diameter was used, (A photo of
eimllar equipment with a mirror of 25 cm is enclosed as Attachment 3. As the

equipmeat shovn is a stroboscope, the box nearest the light source and reflector
ie wnecessary in the control ejuipment,)

8. Cosmand signals were given by mesns of three impulses with the differences
between signals deltermining the command. Professor FISCESL is supposed to have
knomledge of this aspsct of the problem. For example, command would eppear as
follows:
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f. The receiver js an ordinary type photo-tube 10 cm in diamecter and with
angle of view of 14,0°, If desired, filters can be used on the transaitter and
receiver,
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g+ Dr, FRUANGEL was concerned only with the method of transaitting command
signals by means ol light over large diastance, He has done no work concerned with
the ballietics of the miesile or the means of converting the signale to effective
comnands, or with the actusl control of the missile in flight, Hie equipment could
bo used in either a glide bomb or sn antiairerart missile, haturaully, with the use
of 1light, the transmitter nost be kept directed on the miesile at all times,

6. TORFEDO EZPLODER

a., The torredo expledsr operstes op the same general principal but with either
ultra~violet or infra-red radiations. The transmitter using a much smaller mirror
than the 35 cm used in the plane with the glide bomb is located in the forward part
of the torpedo and sends out intense flashos upward and slightly to the rear, The
receiver located in the after-porticn of the torpedo watches upward and slightly
forward. Activatiosn of Lhe exploder can be made dependent upon a definite number of
flashes being reflected, and so give the torpedo some powers of discriminating the
beam of target ships. Depending upon water compoeition, the device is effective
from 6 Lo 12 meters below the hull of the turget snip., sccording to FRUENGAL, about
100C test firings were made with the exploder device functioning satisfactorily 100%
of the times after the firat several tests,

7e GENLUAL

2, In the general discucsion, the intermediaries indicated chey wished an
sarly decision as to our future interest in Or. FRUANGEL's equipment, I explained
to them that I could not give this as I was rot current on trends or accomplish-
ments in research in the United States; thess as well as tacticel considerations
would have as important a baaring az the tachnical feasibility of Dr. FRUENGEL's
equipment az to whether we hed further interest., Thereforse, such a decision would
have to ocome from a higher isvel. 1 montionod it was known thal some success hed
been made in korld ¥ar 1I with torpedo exploders and that development since then
may well have solved all problems in that line., Concerning tre bamb control, it
may be that a mood mathod of transndtting signals may have heen already devoloped,
and that major problems might lie in other phases of the missils, such as stabiliga-
tion, means of trenslating commands to accurate changes or directions, homing devices,
or higher missile velocities, etc., Earlier, one of the intermediaries and 1 had
disoussed "crack~pote! with whom they seemed to have little .experience. Thorsfore,
I did tell them that Dy, FRUENGEL was obviously s good scisntist with interesting
ideas and that we were zlad to have had the opportunity to talk to him.

be Molhods 5f making further contacts were also considered. Our intermeciaries
considered it unwise for talks to be conducted in Germany, ac discovery of this in
certain quarters might cause difficulties for FAUENGKL with occupation authorities.
Also, Lhey oconsidered it dangerous for them to sponsor Dr, FRUENGEL tod frequently
for viaits to tneir country. Therefore, they were eager for a tentative answer by
Saturday, 1€ Jovember, when he is scheduled to return to Germany. While at lunch
and relaxing, cne of the intermediaries did suggest that FRUSNGEL leave his papers
(wartims rescsrch) with them rather than to carry them back and forth aoross the
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border. To this he readily agreed and whan I departed abor. . 'O they were busy
putting them in brown envelopes and preparing the sealing wux, .n viuw of this
development, 1 showed no interest in borrowing his papers for stwly at any time,
feeling that our hosts had takea care of this detail with forethought and that
photo copies would no doubt b available whenever we want vhewm, Unls fact was
mentioned to AINSLLY prior to my departure.

0s Ab my request for an estimate, FrUsNGLL stated he could rebuild in 8
weeks all the necessary equipment operating on 110 volts in Hamburg under the
guine. of his licensed production for about 12,0000k, The actual cost of produc~
ing them in quantity would be about 1200 DM, He also offered to furnish an
offiolal German document testifying to the successful ‘ests at 15 km, but was
afraid he hed left it in Hamburg in the hurry of packinge If availablo he was
to leave it with our intermuaiuries, FIUMNIL has aot continued his military
research since the war, though he has made Laprovemonts on his straboscops equip-
mant, tis reports he can achieve 0O [lashes per minubte without sxcessive heating

of the equipment.

d., FAUINGEL Ls not inlerested in s.ccopting a position in the United States
as he wishes to suintain nis status as an independent worker. He would xillingly
g0 to the United States for about a wonth, but wsuld not sccept sn offsr as an
_employee, He adgltted that he would like to be able to iive in America if he
could continue to operate an independent laboratory. He 3iso has no definite
srice 5a mind for the light control equipment, if we wished to have it, He appar-
ently put same of his person:l funds into ita development and would like to
recover them for financing research work of his firm. He mentioned in this con-

nection, 40,000 Dy,

ve If you have furthsr interest in FRUENGEL or ais inventlion, 1 belleve that
& contaet can be safely made in Hamburg, but it should be coordirated with' the
other base concerned, It would have been possible to havs liad several rore meet-
ings with FRUREGKL in order to go over his invsntion in more datail, but this was
not done for several reasons, Firet, he had not continued his work since the war,
Sscond, he had only ore small component of a guidence syetem to comtribute, which
may or may n.t be important to us, Third, he gave refirence in the United States
that can be checked to detarmine the accuracy of lis statements, Fourth, if his
ideas are of interesat, it would be better to oconduct detailed discuesions when
armed with sppeific questions, which can be easily furnished now that the limits

of what he has to offer are known,




