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INSTITU? PUR PHYSIKALISCHE FORSCHUMNG
N2U DEOSSEXFELD

Target No. - Target of Opportunity

I. SUGARL

This institute worked omn a telsvision type homing device before
Amsrican oocoupation, and tested it successfully. They are comtimming
now 80 o demonstration may be given to Allled representatives., The
leadsr of the group and inventor of the device is Dr. Werner Rembauske.
The Institut wes attached to the Gesellschaft fur Forschung und Ent~
wicklung {Berlinl, which was chiefly sponsored by the lLuftwaffs.

I1. EXPIQITATION OF THR TABGRT

The target was assed on 1-2 June 1945 by Capt. R. A. Wright and
It. G. B, Gross, a CAF? Group Il team. They visited the spimming mill
to the North of Bayreuth in which the subject institute of this report
bad oocupied a wings The leader of the group, Dr. Wernsr Rambausks,
was there, He was interrogatsed and revealed the dispersal at Neu
Drossenfeld {North of Bayreuth) where, in a amall shop on the second
floor of a Gasthof, his group was repairing radios and contimming work
on the dovice., A description of the device {in German] amd a short
»iography of his life (in German] were prepared by Dr. Rambauske, and
the devioce was discussed with the assessaors with the aid of ¥r. Burg-
heff, a friend of Dr. Rambauske who spoke same English. The asseas—
ere were suffieiently interssted in the device to encourage such fur-
ther work on it as wight be necessary for a demanstration. Ome safe,
sertaining technieal doowments, was dynamited and the doouments evacu~
ated, Another, partly covered by a wrecked rovof, was left for the
later investigaters. A military guard was posted at Neu Drossenfeld
but the spinning mill was left under German odvilian guard,

The writer ef this report, requested to investigate the target
by G-2 T Brameh, 12 A6 Hq., interrogated these men on 19 and 20 June.
The demonstration was not yet ready, but same schematlio diagrams,
msed as 11lustrations in this report, had been prepared. Ths spimning
w1l site was visited, and it was found that the second safe had been
blown in the interim and looted by unknown persons., As the spimning
mil) was only under German civilian guard it oould not be ascertained
who had done this, However, this second safe is sald to have chiefly
eontained personmel records, stamps, and material records, end not
technical informeticn.

The writer, belisving that the device justified some investment,

that the demonstration plans be contirmed. Means for sponsor-
ing the werk to prevent disintegration of the organization before a
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demonstration can be given were discussed with the commanding of f5oer
of G-2, Minth Armored Divisiom at Bayreuth, He was vory willing to eo-
operate with all means in his powsr, but was unabls to authorize sub-
sistence wages for the employses an the pfoject. Third Ammy Porward
and Bear, G- were also wnable to authcrire this, so action must oxigi-~
nate on a higher level {(see Reccrmendaticns).

Dr, Bambauske apparently became interested in an "automatic elac-
tric eye® in comection with his astronamical and slectrom optieal work
in 1939, The Luftwaffe were mildly interssted and some patents were
taken out. During his employ by Gollnow and Sohn, 1999-41, he 4id some
work on it with the ccoperation of Pirme Fernseh GmbH on the ieono-
scopes. No immediate sucocess was wet so Gollnow let it drop. In 1.241,
he became employed by Askanis A.G. as scisntifie consultant and head of
a small department for high frequenoy works At this time he tock up
the projeot again because of gemeral progress in the fleld,

He worksd at the Berlin plant of Askania until it was bowmbed ot
in 1943. The projsct then moved to a branch plant at Stargard/Pomera-
nia. Dr, Gerlich of Zeilss-ITkon Dresden was now doing the work on the
1conoscopes. Same govermment decision removed elsotramie work frem
Askania, which was primarily a mechanisal device mamufacturer {gyro-
soopes)s It was proposed to transfer the project to Zeiss-Ikom, but
this could not be arranged, 80 & separate organization was orcated,
with Dr. Rambauske as leader and wes named the Institut fur Physikal-
ische Forschung. This organization received its money and men fram
the RIM and the Arbeitsfront, and was, along with many other similar
small institutes, under the supervision of the Qesellschaft fur For-
schung und Entwicklung. The latter had headquarters in Berlin and
was headed by Dr. lafferentz, Pigure 1 shoms an organization chart as
prepared by Rambausks,

The new organization ocoupied cme wing of the Neue
neri (spinning mill) at Bayreuth, When this was caved in by bombing
early in 1945, work was continued in a second floor workshop above a
Gasthof in Neu Drossenfeld, Scame space for storage and eventually
work was engaged in Kulmbach, also North of Bayreuth, When the Ameri-
cans occupied the towns, Rambauske destroyed comploted models as ar—
dered by the Germans, but retained incmplete apparatus and some iccm
OosCcopos,

The device had allegedly been succesafully tested on the Madusee
near Stargard/Pomerania in the autum of 1944, The tests consisted of
putting the device on one motor boat and having it track another motor
boat under various manpsuvers, Another method of testing eonsisted of
an illuminated screen aeross which sinmmlated targets were moved by
fine wires, This type of demmnsiration wes also successful.

-4 -



IV. BISTORY OP DR. RAMBAUSKR

Born 18 March 1911 in Breslau, moved in 1923 to near Stettln,
where all his family except his sister now are, Attended a Cymmssium,
then the Universities of Wurzburg, Munich, Gottingen and Berlin, where
he studied mathematies, physics, astronomy and music. He stayed for s
year at the astrophysical Observatory at Potsdam and took his doctorate
under Professors Grotrian and Guthnick in 1938,

Paployed by Gollnow and Schn in Stettin, he applied his elecirom-
optical interests to X-Ray Snspection of welded joints. He claims to
have practically completed an electron optical fluoroscope which would
permit direct visual observation without lengthy photographic proce-
dures of materials that transmitted far too little X-Rays for the use
of ordinary fluoroscopes. The principle wes a thin screen covered
with bismith needles like crystals. A few electrons are emitted under
the influence of X-rays, and a simple electro-optioal system accele-
rates these elsotrons to 80,000 volts before they impinge on a fluor-
escent screen. Chief troubles were field emission fram the bismuth
needlss, but shaping of the electrodes and proper treatment of the
soresn allsgedly ocured this, The device then was a X-ray-elsctron-
optical amplifier. It was patented and working models were made, but
then the war came and other work had to be wmdertaken.

The Postomt was very interested in building a super-radio statiom
for propaganda use near Dresden., They were having trouble with their
antenna eonstruction, although everything else was coming along on
schedule. Therefore, they offered a prize of five million Reichamarks
4o the oompany that would submit the best design of amtenna. Rembauske
claims that Gollnow and Sohn won the prize through his efforts., Twenty
two patents were taken out on his design, which involved many new fon-
tures in insulators, guy wire construetion and tower construction. He
would not reveal many detsails, saying he would like to talk to an ex-
pert on low frequency antemmas, The specifications required that the
antenna be for a 1400 meter, 20,000 KW transmitter. R-f voltages up
to 200,000 volts were involved. Ten towers in a ring, each about 320
meters high and tapped by a huge ocapacitor were required for proper
load distribution and direction comtrol, Although the prize was a-
warded, after tests on submitted insulators and samples of construction
the antenma was never built because of insufficient allotted funds.

After this, the television homing device project received the most
attention, as described in "History of the Television Haming Device®.
Rembauske now lives at Neu Drossenfeld, with his sister, near his shop.



V. CAL DESCRIPTION OF ISIEN
(2} General

Two forma of the device were under development and comstruct-
ion; a large form was to be used in missiles where weight and size
specifications were not very restrictive, such as the BV 243 missile
and the LT 950 air-launched torpedo; and a small campact form for use
where specifications of weight and size were confining, such as the
HS 296 and Enzian missiles. Both forms were identical in prineiple,
but the larger form could contain several refinements, more tubes, and
& larger iconoscops, increasing the acouracy and reliability. The

smaller unit weighs about 5.5 lbs, and has a size of about 8" diameter
and 8" length, '

A block diagrem of the device is shown in Pigure 2, The device
is essentially an eye, a brain, and muscles only for directing the eye-
ball. The muscular, or servo, system to direct the missile in the 4i-
rection that the aye is locking {or sanes dsrived path) is left to the
designers of the individual missilea, Stability troubles due to this
separation of function may not be serious since the moving parts ef the
haring device are extremely light and time constants involved are much
shorter than those present in the asrodynemic control.

As the block diagram indioates, an image of the target is focused
on the screen of an iconcscope by a mirror and lens system, Device AT -
{Abtast gerat] produces voltages to scan the iconcacope mosaic spiral-
ly. The iconoscope output signal is amplified by the IV (Impuls wver—
starker) then delivered to the IW (Impuls wandler) which changes the
signal into a square wave pulse af a duration corresponding to the 4i-
rection of required correctiom. Device AS {Abschalt gerat! resolves
this, with the aid of a synchronizing signal from the spiral scan
generator, imto two d-o signals proportional to the required correctiom
on the two axes, Bach d-¢ signal is applied to a bridge cireuit (MS)
where it changes the inductance of two saturable reactors, thus shif't-
ing the phase of the bridge eutput. A multi-winding simpls induction
motor rotates in a direction determined by the phase shift and,
through a worm and gear, drives a light mirror supported on two gim-

bals in the directian required to bring the target back to the center
of the iconoscope screen.,

(b} Iconoscope

The iconoscope used in both the small and the large
units was specially developed by Zeiss Ikon (Dresdenm) by a Dr. Gerliech,
to specifications and suggestions made by Dr. Rambauske, Undexr Ger-
Jich, a chemist named Dr. Krohs worked on the soreen materlials.
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The iecnescope ocombines soms of the features of the FParne
worth end the Zworykim types. The image is foeused omn a photocathode,
which gives off photoeleotrons that are accelsrated by an electris
field and are fooused by a magnetio field onto a mosaio designed to
have a high secondary emission ratio. The moseic globules echarge in
proportion to light dsnsity, and & seanning beam excites a response de-
pendent on the echarge at that paint. See Pigure 3.

The photocathode soresem can be made, as desired, to have a
partioular spectral respmse that ls best for the applicatiom. The
units available have a photoscreen of antimamy and caesimm oxide,
1ightly coated with silver for conduction., (A type known before the
war, says Dr. Bambauske). Ome advantage of this type of ieomossope is
that more than one fooal paint is available by proper choice of acocel-
erating voltage and foeusing current, giving different sized images
eimply. At lesast two combinations gave a sharp image, #aid Dr, Rem-

bauske. The acoelerating voltage used in units already meds is 1000
volts, ’

' The mosaloc comsists of a material of high secondary emissiv-
ity sputtered on a thin insulating sheet backed up by a silver con-
ducting layer. A ten to one emplification by secondery emlssion was
claimed. ‘Yhe material contains cassium and other scmponents worked
out by Dr. Krohs. The sputtering density is 10,000 per mw?, The in-
swlating base used in the units availabls is Ti0p {dielectric constant
80) of 0,4 wm thiokness. It was made by Hermsdor? Schamburg A.G.
(Heschol » This campany was warking on a similar bass of a material
with dielsctrie constant 200, Another place (Prof Guddin of Pragus)
was attempting to use a thin cuprous oxide coating as a bame whieh
would have lower resistance but higher capacity,

The elsctrom gun accelsrates a 25 miorocampere beam to 1000
volt potential, Electrostatic focusing and electrostatic deflection
are used. Shading signals are elaimed to be no source of troubls in
this device, because they include only such low fregquencies as the
fundamental rotary frequency of =can and can easily be removed by
proper smplifier charscteristies,

(o) AT,..Scamning Yoltages

The deflectimm voltages and related voltages are obtained
from the Abtastgerat (literally sampling or scamning) as shown in
Pigurs 4, Three tubes are used, a sine wave generator, a sawtooth
weve generator, and a mixer which modulates the amplituds of the sine
wave in sawtooth fashion. The output of the mixer contains a phasing
network to give the required ninety degree phase difference between
the horizonmtal and vertical deflecting voltages.
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The lower lsft tube is the sins wave generator eonsisting of
an EF12 psntode, A conventional oscillator eirouit is formed by the
oathode, control and screen grid circuits, the latter being the
grounded slectrode, The plate load cireuit is electronically ocoupled
to this 5000 cyele per second ocecillator. Imductively couplsé to the
plate oireuit are windings delivering this sine voltage to the mixer
tube and to the high voltage chassis described later.

The sawtooth generator is a one tube blocking oscillator,
with a fairly high oscillation frequency {ordsr of ten MC}. A short
period of osoillation charges the 0,1 mfld capacitor in its cathoede
oircuit sufficiently to throw it ocut of osscillation. The capasitor
{or the cathode} voltage then decays exponentially wmtil a paint is
reached at which oscillations again oceur. The repetitiem periocd of
this sawtooth voltage is 100 ocps. Soame synchronising voltage fram the
sine wave osclllator makes the sawtooth always oceur at about the same
phase, A capacitor-resistor ocombinatiom in the plate ecircuit, of
fairly short time oconstant, provides a short reference pulse for &
use described later.

The mixer is also an Bf12 with the sine wave commected to the
soreen grid and the sawtooth to the control grid, The output, fed to a
resopant plate cirocuit, consists of a sine wave varying in amplitude
from maximum down to nmearly zerc, then returning abruptly ‘o meximm
amplitude, Two coupled potenticmeters cmmtrol the size of the voltage
de ivered to one pair of daflecting plates, and another pair af ecou-
piasd potentiometers is connected to the other pair of deflscting
plates through two resistor-capacitor circuits, Both sets of deflee-
tion voltages are balanced to ground.

A proposed modificatiom would ineorporate in the iconoseope
the funotion of the mixing tube for the spiral scan. A polar elec-
trode would be used in additiom to the two palrs of deflecting plates,
This polar elsctrode would consist of a oentral roed and a concentrie
tube. The beam, caused to scan a small circle by the voltages an the
deflacting plates, could be moved to any radius by the proper poten-
tial difference on the polar electrode. A sawtooth voltage applied to
this eleotrode would result in a spiral scan if sinusoidal voltages
are on the regular plates., It was further proposed to meke this else-
trode trigger a small glow tube or thyratron when the spiral decreased
till the electron beem touched the central rod. This would cause the
spiral to again jump to its outermost position.

(d) HG...High Voltage Supply

The high voltage supply (Hochspanmung Gerat] includes a
single tubs - an FBP1l, See Pigure 5. The a-e¢ (5000 cycles) sup-
plied by the AT device described above is amplified by the pentode
section, stepped up by a transformer, and rectified by the two diode
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sections of this tube., After filtering, a supply of -1000 volts is a-
vailable for use on the iconczcope cathode. The pentode output is also
used to supply two quadrature phases of reference sine waves {uniform
amplitude) to the Abschalt Gerat, Batteries are used for the 300-volt
supply and planet supply,

For short flight missiles a capacitor, charged by an external
source before flight, could replace the above as a 1000=volt souree.

(el IV,..Amplifier

The amplifier for the iconoscope output signal (Impuls ver-
starker--1V) consists of three EFIA tubes all RC coupled and with
cathode biss, (Pig, 6) The last stage has, however, a transformer for
& plate load, and, sinoe it is a pentode, the output picture impulse
(Pildimpuls ausgang) is the derivative of the input signal. Slow
changes of light intensity are eliminated in this amplifier; only sud-
den contrasts produce an output. The respanse is made low below about
7 KC and is peak between about 150 axnd 250 KC.

(£}  INpseImpulse Changer

The Impulswandler (IW] or signal changer is one of the key
ideas of this project. Two foius ars presented in Pigures 7 and 8,

The simplest form, shown in Pigure 7, uses only one tube and wes used
at firat in the small version of the device. It is inferior in versa-
tility, so Pr. Bambauske believes the more camplex circuit of Pigure 8
will be used always. The basic function of this seotion of the device
is to convert a small pulse, indicating a change of ecntrast~—or the
target--, into a square pulse of definite length, 1/20,000 second, »nd
constant amplitude, which can be resolved into control signals on two
aABSs.

In the simple circuit of Pigure 7, an EF12 is used as a
blocking ocscillator at a frequency of about eight megacycles., A po-
terticmetor commscted to a twenty volt bias battery is adjusted so
that oseillations ecamnot occur unless a trigger signal of more than
a definite size is received. When such an impulse is received, ce-
cillations begin quite quickly and continue until e 5000 picofarad
condenser in the grid cireuit beoomes sufficiently charged by grid eur-
rent to make osoillations unstable., The time constant of the circuit
assoclated with this capacitor is rather long so that any normal trig-
ger signal will not key the oscillator again until nearly one “frame"
(1/100 see) later. Thus, only one impulse per frame is received, and
not ane each "line®™ or circle of the spiral, The square pulss in the
plate circuit is transformer coupled to a cemter-tapped winding to
give both a positive and a negative pulse simultaneously.

The more camplex cirecuit of Figure 8 cures certain diaa.dT
vaatages of the ocne-tube circuit. The exponential decay of the grid
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biaz in Pigure 7 would permit a’ larger or brighter target in the field
of view to steal the attention of the haming device by supplying suf-
ficient trigger to start oscillation before the inward-going spiral
has reached the target. This drawback is particularly bad when the
range is great so the target angle is 5o amall that it frequently is
wholly in the amall dead spol in the very center of ths spiral. To
give bettar comtrol of the blocked period, a separate tube is used.

To permit making just a certain adjustabls ring on the screen "alive",
a third tube is used.

Tube 1 is virtually the same as before except that a short-
er time constant can be used in its grid circuit. Tube 2 has a cir-
cuit identical to tube ), except that no cutput transformer is needed
and the source of trigper is the pulse derived from the sawtooth gen-
erator, or & phase shifted voltage derived fram it, Tube 3 is also a
blecking oescillator which ecan be triggered by either of the other two,
and which prevents either of the others fram oscillating for about
8(f of a "frame™ period after it has been triggered. It oscillates
for a large portiem of the "frame® time so the time constant of the
circuit biasing the other tubes can be made short. %Thus, there is
only & relatively narrow ring in which even & very large signal will
causa & response,

Opes method of use for the device would be as follows. For,
sey, an sir-tc-air weapon, the operator cbserves in an auxiliary ca-
thods ray ascope the field of view of the iconoscope in the missile
before firing. He ean thus steer the plane or the mirror system of
the missile until the desired target is centered and ean maintain
this while withholding fire until close approach if desired., Intenai-
fication of the spiral intensity over a narrow ring is provided to
show the sensitive ring, If the pulse voltage derived fram the saw-
tooth generator is used directly, the bright sensitive ring will con-
sist of about the immer 20 of the spiral. If means are provided for
shifting the phase of this pulse mignal, the sensitive ring csu be
mamally adjusted to just span the target immediately prior to firing,
The e¢ircuits for this would be external to the missile since they are
not used during flight. Partieularly when the target is far awmy,
and the angle sudbtended is within the central deadspot, this system
will keep the sensitive ring at the center where it will not respond
to other targets in the field of view but will respond to the target
whenever it leaves the dead spot.

From this method of use, it can be seen that when there is
no target in the sensitive ring, the trigger vollage fram the =awiooth
gensrator when applied to tube 2 maintains the sensitive ring in a
constant place, but doss not give any output steering signal because
the output transformer is only affected by tube 1. When, however, a
target signal oceurs before the trigger an tube 2, tuba 1 osoillates
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} inatead of tube 2, an output steering signal is caused, and the mirror
system is moved to bring the target back to the center. As the targst
argls gats large enough to more than span the central dead spot, the
| sensitive ring will automatically move out to just circumscribe the

mgstu

Tube 1 is triggered by only a positive pulse. However, eli-

r ther a light target on a dark background or a dark target on a light
background cause proper opsration. The insensitivity to low fregquen-
cies makes any large targst appear as a sequence of contrast pulses,
positive and negative. The differentiation changes each pulse to both
a positive and a negative pulse in rapid succession, and of these the
positive pulse acts as trigger. ‘

(g} AS...Rlectromic Switoh

The Abschaltgerat or elsctronic switch, shown in Pigure 9,
essentially consists of four gate tubes, each of which is maintained
open in turn for § of the reference 5000 cycle frequency. If a sig-
nal arrives that coincides with one of the ninety degree periods, a
Tespcnse goes through om only one channsl, otherwise the response di-
vides between two chammels sinoce the 1 cycle output of the IW will
overlap two channels. Time constant storage circuits lengthen the ef-
foot of the short signal, so that the effect is prolonged for a good
portion of the 1/100 second frame interval. Two output tubes are pro-
vided, cne for up-down contrcl, the other for right~left control.
Bach operates with about four milliamperes output for no signal with
increase and decrease of this causing contrary effects in the servo
Bym.

The gate tube system, as explained by Rembauske, has four
input eircuits, two fed by phi 1 and two by phi 2 {quadrature campon-
onts of the reference sine frequencyl. A self bias circuit in each
lead, camprising a 1000pf capacitor and a 10 Mohm resistor and a set
of four copper oxide oxr selenium rectifiers, cause a shifting of the
sine wave with respect to ground potential, and & clipping of the
tops of the sine wave at ground potential. As shown in Figure 10,
each line is then at zero potentisl for exactly 3 cyele. An output
signal } oycle long, square, and opposite in polarity at terminals Iy
ard Ip will permit the voltage on one or more of the four lines to
1ise above zero so ons or more of the four gate tubes (RASO} will paas
current, charging ite tims constant eircuit. The presemtation of
Flgure 10 is schematic in that since half the gate tubes conduct in
one direction apd half in the other directiom, two of the clipped sine
weves mst be above the ground potential and two below.



1
(R} MSsseBridge Gircuit

The d-c cutput of each of the two tubes of the AS gerat,
which iz normally about four millismperes but varies from two to aix
for extreme signals, is delivered to the bridge ecircuita of Pigure 11,
Two resistors and two inductances comprise each bridge. If the imped-
ance of the resistors is ahout the same as that of the reactors, then
the midpoint of ome pair of bridge arms lags and the cther leads the
input vcltage by 45 degrees.  Thus, the voltsge acrcss the two mid
points, or the bridge output, differs from the imput voltage by about
90 degroes, Changes of inductance, caused by changing the d-c¢ satu-
cating currents fram the AS gerat will for a limited range shift the
phase of output without appreciable effect on smplitude., A reference
voltage is derived also from the voltage source. This is shifted
about 90 degrees by a series capacitor, so is approximately in phase
with the bridge outputs. The bridge adjustments are such that it is
accurately in phase with the bridge output when no steering signal is
received.

(1) Sexvo Motors

The molors used are a very simple form of induetion motor,
or "FPerraris®™ motor. The reference winding and the control dnding
are spatially at right angles. A statiomery induction motor will
have no torque when both windings are in phase but will tend to ro-
tate in the direction of phase rotation if the phase of the windings
differs. Thus, a decrsase in As output causing, say, a lag in bridge
output phase will eause ome direction of motor rotation, and an in-
creass of AS ocutput eause the reverse rotation.

The motor, specislly designed to have a low mament of in-
ertia, consists of a statiomary iron ecylinder slotted for windings
and supported by an aluminum frame. Surrounding this stator is a
thin aluminum oup (thickness o,1 nm, diameter 1 cm.) which is at-
tachedst one end to a shaft pessing loosely through the center of the
iron stator, The bearing points for this shaft are in an alumimm
cover for the motor and at the opposite end of the alumimm frame.
Pivot bearings are used since Swiss small ball-bearingas were no
longer available. The alumimm frame has a long milled slot in which
& worm gear is attached to the shaft. This drives a gear sepment
which operates the mirror on its gimbals.

No electrical feedback is used. There is claimed to be
sufficient damping and small enough delays in the mirror system to
minimize oscillation. The mirror experimentally vibrated about cme
degree, and it was feolt that the accuracy of the midpoint of this os-
cillation was better than 1/10 degres, The central dead spot, which
is of course only important when the target is so far away that it
does not subtend that much angle, is about 1/5 degree.
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{§} Mirror and Optical System

The mirror way dbe silvered, but is preferably rhodium cocated.
Heraeus in Hanau did this rhodium plating, As shom in Pigure 13, the
mirror is mounted on two gimbals, at right angles to each other, The
orter gimbal is directly driven by ome motor via a worm and segment
gear as shown. This could not be done on the immer gimbal without car-
rying the mass of one motor on the outer gimbal, thus inereasing the
nawent of inertia, so the construction shown in the detail is used,
The ixmer wirror gimbal carries an arm terminated in two small wheels,
A separate U frame is rotatable sbout a fixed axis by means of the seo-
ond motor, wom and segment gear, Thie U freme moves the mirror about
its axis by means of a thin attached tab that fits between the two
wheels mentionsd. Motion of the mirror about the axis of the outer
gimbal merely moves the wheels to a new point em the tab.

The mirror nommally deflects the light through 90° imto a
lens system of 20 cm focal length, f 3.5 aperture, Mrror motion
through + 200 is possible,

(x) Perfommance Pigures

Tt is claimed that in tests on the Madu Sse in the fall of
1944, it was determined that the device was capable of tracking under
all light conditions from early morning to dusk, covering light inten-
sities from below 500 lux to above 10,000 lux {higher with filters).
It could operate on contrasts as low as 8f; that is, say, background
100 and target 92, It could follow angular velocities of up to twenty
degrees per second, and it succeeded in tracking ome motor boat while
mounted on another at distances up to 800 meters, Minimm target size
on which this operation was expected waz 3 x 9 meters.

{1) Uses

Dr. Rambauske visualized use of his device not only as a
haning device for missiles but as a servo device or eye and brain
which could be kept poimted at any scurce of light or shade for any
application, Artillery or flak guns could be informed of the present
position of moving targets, and by coamputers of the predicted position.
The device could be used in navigation on sese or in the eir to auto-
matically point at a lighthouse, or the smum, or a star, and supply
corrections to an automatic pilot,

VI. CONCLUSI(NS AND FECOMMENDATIONS

Other groups, both in Germany and in Alljed countries, have
worked on haming devices, same on television types. This particular
group 4id not have a high priority assigned to them by the German
Govermment, who aid not regard their project as a key one, evidently.
It was apparently continued chiefly because aof ths enthusiasm and

- 13 -
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contimied pressure by Dr. Rambauske, the inventor, and leader aof the
group.

Re seems to be a sound engineer, and the device appears to be in
a late stage of development, The investimemt required of the Allied
military forees or Comtrol Commxission to comtimus the work to the
point of a demonstration is small. Such a demonstration would gonsiast
of completion of ome sample of the devioce and illustratiom of its abil-
ity to follow illuminated targets on a screen with varying degrees of
comtrast fram 10C% down to zero. It is estimated that this test could
be made on or after August 5. A test of larger scope such as use of
the devioce on a missile or a plane or boat would requirs more time and
facilities from'us.

It is, therefore, recammended that this group be encouraged to
continue work until this simple demonstiratiom is ready, that neces-
sary sponsorship be provided to facilitate this work, and that per-
sonnel familiar with Allied and German haming devices of similar ne—
ture be alerted to attend such demomstretion and decide whether the
man or device should be furthsr exploited.

The extent of sponsorship recammended to assure contirmenoce of
the work untlil a demonetration is, as a minioum:

a, Subsistence weges for his engineers and mechanies to prevent
disintegration of his organization.

b. Liaison with the G-2 seotion of the local troops soc omtact
may be arranged, the demonstrstion date may be corroborated, and
neoded parts such as tubes and batteries may be supplied from local
stocks of captured enemy'materiel, if possible,

6+ A xinimm of transport for the group so that material mey be
moved from one dispersal point to another for effiecient work.
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