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% MENORANDUX FOR3 DIRECTOR UF NAVAL INTELLIGIUCE
Attention; Comnander He Ce Lawder
Room SE 719, Pentagon

SUBJECT ¢ ~ Gernan Opﬁcal/formdo E)Cplodei'

l. Forwarded herewith as Appendices A, B. and C are descrip—

tions of a German optical torpede exploder. This exploder, called

.~ "Leuchtfisch", was in the final stages of development at the end of
U World War IX. '

2. The inventor now desires Lo s¢ll a complete working modsl
(Appendix 3B) or & mmber of the exploders, together with the mam-
facturiag rights (Appendix C) to the United States. It is believed
that a sample ecploder could be obtained st a cost deemed reasonable

by the Lepartment of the Navy.

3. The data contained in Appandices B and £ is in reply to
questions informally obtained from your office after a preliminary
review of the descriptive data listed in Appendix A.

he It is requested that this Office be advised as soon as
practicable of whet further action should be taken Ly this agency
on your behelf.

Acting Assistant Director
Sciantific Intelligence
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Trensnierion of Cormand Signele by Light Over Long listances

1. TFollowing »re the deteilr fderling with sn invention to control the
overation of ninsiler and the explonion nf torvedoes by mesans of light signels
over s large distance, operating on the vrinciple of the Strohoemcape:

Missiles

. By meens of £ gereoue discherge lamm of cuarts conteining pri-
narily Argue at 3 to 5 atmpephere prescure end opersting on the vrinciple
of the Stroboscope, intense light flashes of short duration were obtainsd.
“ The secret of obtaining the high intensity is to o slight extent in the

lamp, but vrimarily in the circuite which reeults in the epark resfstance
being equal to the periodic limit resistsnce. The intensity of the resulting
light fisagl was 1011 semdle power or 1011 Iux. The intensity at 10,000
asteres wam theoretically therefore 1011 x 10-8 or 100 Iux., Tue to atmospheric
absorption and other effects, the intensity was sbout 10 lux at 15,000, and
“sufficlent to amctumte the photocell. The peak of the flash was obtained in
10=7 seconds and the useful wave-lengthe were in the 3000=-3600 A region
with the maximm intensity detween 3500 and 3600 A°. In this region the
effect of solar rediation was about )} Lux in spite of the fact that the
intencity of the light from the sun was about 50,000 lLux., 2s long es the
effect of impulses from the transmitter were 5 or 6 times that of the effect
of the sum 4n the photocell, gommend signals could dbe trenemitted.

b. To direct the bdeam a mirror of 2 35 cm diameter was used.

¢c. Command signale were given by meens of three impulses with the
differences between nignale determining the commend. For exsmple, cnemend
wculd appesr as follows:
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d. ™c receiver ie an oréinary type vhoto-tudbe 10 cm in dieneter and
with angle of view of 140°. 1If desired, filters cern be used on the trensmitter

and recoiver.

€. The eyperimentation was concerned only with the method of transmit-
ting command signale by means of light over large dietence. No work has deen
done with the bellisties of the missile or the mesns of converting the signals
" to effective commande, or with the sctusl control of the nissile in flight.
The eguipment could be uged in either a glide bomb or en antimireraft micsile.
Naturally, with ‘he use of light, the trensmitter muet be kept directed on the
miseile at all times.

Torvedo ¥xploder

f. The torpcdo exploder operates on the seme general principle but
with either ultrs=violet or infre-red radistions. The transmitter using

8 much emaller nirror than the 35 cm used in the plane with the glide bomb is
located in tre forward part of the torpedo and sends out intense flashes
upwerd and slightly to the reer. The receiver located in the after-portion of
the torpedo watches upwerd and elightly forward. Activation of the exploder
can be made dependent upon a definite number of flashes being reflected, and
8¢ give the torpedo some pvowers of discriminating the beam of target ships.
Depending upon water composition, the device it effective from 6 to 12 nmeters
below the hmll of the target ehip. Out of sbout 1000 test firinge with the
exploder device, it functioned satisfactorily 100% of the time after the first

several tests.

2. It 18 requested that TGS assertain . ,uickiy as possible whether
the US navy and/or Air Force would be interected in obtaining further informe-
tion on the subject. If further information is desired and we are notified
enon enough, arrangements can be made for its procurement.
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MRMORANLUM TO:  Asaistant Director 2 April 1951

Office of Sclentific Intelligence

ATTENTION :ZIHenpons THivision
FROM 1 TGS/0S0
BUBJECT : Torpedo Dxpleder R S T

1. Reference 1s made to our previoun conversations concerning en
invention to control tho operation of nisciles and the explosion of torpe~
does by means of light signels over s large distance, operating on the
principle of the Stroboscove. As you vrobably recall, this invention has
been offered to the United States. On 30 Jenuary we requested that you
ascortein if elther the Navy or the iir Forces would be interested in further
date on this subject. On 1 February you submitted to this office dy hand
certein essential questions concerning thic device, the 2nswers to which
would determine our further interest.

2. The following are snswers to thsce cuestions.

a. Sensitivity and Wave=length Ranze of Recelver

The seneitivity of the receiver 1e 10=5 lumens or about 0.2 x 107
watts. The useful wave lengths nossidble 2re either in the infre=red or
vltra-violet range and cover resvectively 7600=-8500 A and 3600=-4200 AO.

b. Conditions under which Test Firinge were mede

The exploder was develoved in Ir. Ing. Frenk Fr&gel's laboratory
in DNanzig during the period 1940-19/4l, Here Tests and measurements were
made to determine the efficiency of the equiyment in werter of warious
compositions. In the Summer of 19LL tests vwere begun 2t the ?B;pedoverﬁuch-
senstelt, Eckernfeerde bel Kiel. The Abtellung Leiter wes Dr.” Lerp snd
Fruengel 's group wer under ¥ilfred Zwske, as Fruengel remained in Dangig.

Altogether 20 comvlete mets of eauipment were nede and 10 torpedoss
of normsl types were modified to use the exploders. The torvedoecs were
fired in » test srea seven kilometers in length, using =hips or simuleted
shipe of various besme. The results of the tests with the exploder were
deternined by me=ns of #n oscillogrsoh. At the end of the run » bouy wese
relessed by the torvedo by whirh the torvedo wes recovered for further tests.
In addition to using the oscillograph, » mumber of tests were made in which
& merker wee relozsed 2t the time the torpedo would have exploded. Xo tests
wore made witbh a live warheszd, or in combat. Tests were run under various
conditions of lighting, such as full sunlight, ovorcast, at night using
sesrchlights, and on completely dark nighte. The torvedo functloned perfectly
in ell conditions and 1n no inetance wes the signal lirht detected vieuelly.

P

The®a teztr continued until about Februsry 19LS. g?g 5
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c. Stage of lleyelovment

The davelopment of the exvloder wes considered comdlete in 19''5 end it
was accepted for use hy the Cerman Favy. Production of the ecuimment was scheduled
to begin in the summer of 19!:5 at Cema, Berlin-Koevenick,

d. Xlectrical Instsllatione and Capacitiee Necessary to Trensmit Sipgmal

The electricesl equipment is emell snd simple. Required are battery,
thriller, ignition coil, rectifirr, pulse condenmser, and spark gap. The model
developed by Fruengnl required 30-40 watts and operated on 2L wolts »nd 500
cyclas, These conditions can be waried to suit the electricel system in use in
the torpedo. The capacity of batteries used wes 3 ermmere hours. The mirror
for the transmitter 18 15-20 centimeters in dismeter.

The eignal ie plcked up by & nhoto cell 5 to 8 cm? in cize and 2 mirror
of 15 to 20 cm in diameter. The receiver consists of 4 tubes (2 x RV12P2001,
2 x RV12P2000) snd 1 Thyratron (EL5C). The vower supply for the receiver can bYe
either a dry dattery giving 120 volts and 15 millismveres or & continuoue current

dymanmotor.

3. Wilfred Zwmka is working in Rraunschweig producing similar equipment or
parts for such equipment, and Zwnke end Fruengel have business connections. Details
guch as Zwska's exact work, whether he is emnloyed or hes hic own firm sre not
known.

. A couplete model of the torpedo exploder could be acquired in sbhout six
waegks for =bout 12,000 DMg,

5. In light of the above information, it is regquected that you agsin
immediately contect your original- customer agency or agencies to ascertain {f
thay are now interested in procuring this device.
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MEMORANIAM TO: Office of Scientific Intelligence 25 May 1951
ATTENTION H C }ennons THvision~ ) Memo Wo. 915
TROM t T6s/6S0

SURJECT ¢t Tormedo Xxnloder

conversation with f 0SI and Col. Re-der and }[_ _;]of TCS/0So0
of 10 Anril 1951 concernin® s German torpedo exvloder. In roply to the
questinns left vith us by Mr. Lexov, we have received today the following
information. Regerding the documentery evidence of the test firings of the
torpedo, there is srparently only = letter which ie on film which states that
the torvedo exploder hed been tested and that production should be started.
¥e expect to receive a copy of this letter in the noar future. However, we
fee) that 1t will be merely a» copy of one of the letters slrendy in our
vossession concerning the Leuchtfisch. Renortedly corresnondence on the
Leuchtfisch wae ascent as work on it was more secret than work on the glide
bomdb control. The twsnty torpedo exploderes for the Leuchtflsch were dectroyed
by the GCermans at the end of the war, zlong with documents and ecuipment at
Echernfaerde.

1. Reference ir mndnpjg TGS Hemo No. 796 of 31 March 1051 -~nd to

2. The following promoeals concernins payment have been made: Turing
the war desvelopment work by the inventor cost shout B/L million marks,
80,000 of wvhich the inventor never collected =nd is now uneble to collect.
He now wants us to psy the cost of the nmumber of exploders we may went to dbuy
initially (about 12,000 DM per set or perhaps z little nmore due to rising
costs) and reimburse him for the 80,000 DM. Peyment would be made s foldows:
1/3 when the contresct is signed; 1/3 when the set !¢ completed; sné the finsl
1/3 whon the sxploder has been =ccented. If ws decide to ecceot the exvloder,
he will maks complete settlement, giving us 211 righte, for the equivelent of
the cost of ono torredo. Thic he estinmater to be avproximetely $80,000. He
wonte this in Canedian dollars, &6 he hones Yo go to Canads eventually.

3. The inventor 1s williprg to viecit the U.S. to dicscuss any =2epects of
the exvloder (Leuchtfisch) if it ie accepted by us.

L, 1t ie bVelieved that the inventor is a sincere snd careble man, snd
that hie terme are not unressoneble. He waz tolc that his proposzl would be
pasgsed along to the proper sutnorities, but that in the event we decided to
test hle ezploder we would no doubt have 2 final vrovosal of our own. This

he apperently expected.

5. It ie 1mperative thet we hzve e decision on this es soon 2¢c possibdle
a8 we have a deadline to meet in giving our finsl decision to the inventor.
If the U.S. is not interested, he ie conaidering vresenting Lis iders to
another Yestern country. Thie cannot be considered unreasonable as we have

-

been in negotiation with him for many monthe. !N@Ex
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6.. It is requested that you discuss thie matter with Navy st your
esrliest convenlence and give ue specific informstion ne to what conmitments
we can nale.




