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1. Object of Vialt

This target had previously been visited by photographic experts
but it was recomended that an optical specialist should also
visit the firm for finel investigation into optical reseerch and
production, particularly of aircreft optics. Aeccordingly, the
visit, of which this report is the result, wea made on 23rd and
2hth July 1945. The factory waes in very good condition and was

only slightly demaged by bombing.

2. Personaliti¢a interviewsd

2,1 Herr Schscht, Director of the Firm., 3checht had besn in
control of all optical manufacture in the Munich ersa for
the larger part of the war, including othser firms thsn hie
own. He spoke very little English but wes cooperative end
helpful.

2.2 Dr., Rollwsgen, Chief Physicist. Rollwaegsn spoke good
English and was evidently an excellent tschnician. He weas
very cooperative ard answered 211 questions reedily.

2.3 Herr Ulrich, fram the 3ales steff. Ulrich acted mostly as
an interpretsr, but hias Englisgh was not very good, snd he
did not seem very good technically, though service in the
Army Juring most of the war may have 2ccounted for the latter
impresaion. He waz cooperativs,

2.4 Herr Bender, Opticel Inspector. Bender spoke quite good
English end discussed his subject readily,

5+ Summsry

The firm hed conducted a good deel of resesarch during the war n
the coating of optical murfaces with non-reflecting films, for
which three methods had been used, and on the production of
partially-reflecting mirrors. Research had slso hesen urdsrisken
on the production of synthetic crystals of Nall, EBr and LiF
particularly. A number of opticel imstrumentis for sireraft use
hed been designed and produced, including bombsighta, reflector
gunsights and periscopic gunsights. No aircraft csmsres or lenses
for air photogrephy had been mede, but camsrse parts and photo-
graphic lenses for civilian type cameres wers producad, largely
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for Zeiss-Ikon, and a French type (Bronsavia} aircraft camera

was being made for the U.S.,A.A.F, at the time of the visit, 4
novel mathod was used for focussing cameres, based on a paper

by Ginther Korff of GBitingsn in Zeit.f.Inzi. April 1943.

i, Detailed eocount of firm's activities

4.1 Low-reflection films and semi-reflecting mirrors

4.11

L.12

4.13

Three methods had been used for the manufacture of low-
refleotion films, as follows:~ (a) Evaporation of
Crysiite or Magnesium Flucride in vacuo, (b) Spioning

of thin filmz by a centrifuge using water-glass or

potassium silicate, (¢) A chemical leaching method used
mainly for window glass with nitric or arsenic acid as
the basis.

0f the=e methods, the first was the best, though the .
second was said tc be very neerly egual to it. Magnesium
Fluoride was preferred to Cryolite. The vrocess was very
similar to those employed in Britain.and Americs, a large
bell-jar being used as the evaporation chsmber. O0il-
pumps were not used, The glass to be coatsd wasz first
cleansd by bombardment with elecirons at a pressure of
1072 mms. The evaporation was done at a pressure of

107 mus. and the glass then heated to about 200°C for

hardening.

Partially reflecting mirrors had been mede, using
Titanium Oxide ard alsc Iron oxide, evaporating im vacuo.
Results obtained with the former gave 42% reflecticn
with 1% sbsorption, the filter action being quite
neutral, and with the latter 52% reflection and 6%
sbsorption with a yellow-red colour.

Aluminium and rhodium mirrors were also produced.
Silics coatings were eveporated on the former for pro~-
tection. Rollwagen had developsd an apparatus which
could be used for mirrcr production or non~reflection
film coating without modification and had supplied a
number of these to schools and colleges. Ths apparatus
was inspected but inocrporated no novel points.

L.2 Swynthetic crystals

4e2] Steinheil had memufactured synthetic crystals of

Potassiwn Bromide, Lithuim Fluoride and Sodium Chloride,
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utilising the method developed by Pohl of GBttingen. In
this method e small crystsl of the substance is sus—
pended sbout 1 mm. above a conteiner in which is fused
material at about 700°. The crysisl is water-cooled and
gredually a layer of the substancs builds up undernesth
it, When this reaches the liquid level the crystal is
raised enother millimetre, end so the process goes on
until the requisits size of orystel has been obtained.

%+22 Rollwagsn, who had been respcnsible for development of
this method for Steinheil, said that these synthetic
crystals had a much ocruder surface structure than the
naturel crystal, illustrating his voint by elsctron
microscope plctures of the surface, Hs claimed howsver
thet by careful heat treatment of the synthetic crystal
et 700°C the surface becsme more like that of the
netural crystals and was much more easily worked and
polished. This again was illustrated by photographs
from e published paper,

4423 Polishing of the crystals to obtain optical finish was
carried out with Chromium oxide, Alochol end Silk.

4e3 Cemera Manufeoture

k.31 No aircreft cemeras or other complets cameres had bsen
produced by the firm during the wer. Cemera parts for
civilian cameres hal been made for Zeiss-Tkon, and
photographic lensss for such cameras for vericus camera
firms. At the time of the visii French Bronsavia aeir-
oraft cameras were in course of production to en crder
of Col., Goddard of the U.3.4.4.F.

4.32 A novel msthod wes employed by the firm far foousasing
cameras, based on that described by Glinther Korff of
GBttingen in a paper in Zeit.f.Inst. April iS43. In
this a graticule, situated at the focus of the collimastor
uged, has a pattern on both surfaces. Each pattern
consists of parallel black and white lines, inclined om
opposite sides of the vertical on the two surfaces s the
inclination being sbout 5° in each cass. The midpoint
of the glass of the graticule is the focus of the
collimator. When a camera is correctly fooussed the
pattern sesn =t its focus thus comszists of a number o
clear rhombuses, each framed by a symmatrical opaque
surround. At any other focus the pattern beocmes
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unsymnetrical. The ability of ths eys to perceive
smzll departures from symmetry in a case like this
makes the method very sensitive.

4.l Funotogresphic lens manufacture and test methods

boLl As alrsady menticmed; no lenses for air photography
had been produced by Steinheil during hostilities,
Lengee producel for ardinsry hand-cameras were few
end not entatending,

beliZ liethods of test and edjustment of photogrephic lenaes
were discussed with Schachi. Thse main method was
examination of the image of en ertificial star, which
is quite conventionsl. Resolution eharts, both three-
line high contrast and a high contrast "cartwheel® type
were alsc aometimes emplioyed, though Bender expressed
himgelf &= not very satisfied with the latter.
"Definition™ cherts, consisting of lines of print of
various sizes, together with lines, circles and squeres
were generally employed together with the "cartwheel®
resolution charts, for routine tests of lenses, These
were placed in & line across the test room and lanases
were tested &t & finite object distance,

Measurements of spherical seberration, using a Hértmann
test, end of astigmatism, were sometimea, though in-
frequantly, madas,

4.5 Adroraft optical instruments

4o 51 Bembsights

Steirheil had mede the wellknown Lotfe 7K bambsight to
the Zeies design. They had also designed a divebomb-
sight termed the B2AZ0 at the sames time as the TSAX0
was designed by Zeiss, ard for the seme purpose, The
Zeiss version was sdopted for production and Steinpheil
never marufectured the BRAZ0 in quantity, though they
had a prototype availeble. This was inspected by
Wing Commander Braddick of R.A.E. Farmborough the day
following the authoxr's visit and will be desoribed in
his report. The optical system was uninteresting, the
mochanical system being the part requiring investigation.

ks 52 Refleoctor Gunaighta

A reflector gunsight, the ZFElA, was produced for use
in sircraft. This wés examined, but had no cutstanding
points, being of quite conventional deaigm.
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4.53 Perlscopic Gunsights

Two periscopic gunsights, identical in performence snd
in 3eszign, except that ono was soms eight inches longer
then the other, had been made, designated the RFZB end
RF2C. They had a field of 50° andi a magnification of
1.5x, with an exit-pupil of 8 mm. They were for the
use of the pilot of fighter airoraft in comtrolling back~
ward-firing cennon. A further sight, the 0&l%4, had
been msie up as a prototype only. It wes intended for
similer use to the others, but bad 2 wider field. The
experimentel model was e unit sight with a field of $0°
but this was not too setisfactory, and the standard model
was listed as having a megnificetion of l.25 and a fleld
of 67°, the exit pupil being 12.5 mms, The EP2B and@ X
ware prectiocelly the same as the FVLB sights, made by
Zoiss, but were not o complicsted, as they hed no link-
ages to bombsights, being purely for gunnery. It waes
thersfore not thought worth while reguisitioning them,
The O0G19A had never been made up in its final form, but
& diagram of the opticul system wes obtalped and is
sketched in Pig,1l. Data relating to the three sights
has been listed in the Appendix, ard ghotogrephs

are shown in Figs.2,3 snd 4.

4.6 Spectrograph design

Both 3teinheil end Zeise had produced spectrographs for use
in analysis of petrols and other fuels, The Steinheil design
was examined, but apart from being well designed snd nsadly
arranged, had no outstanding cheracteristica. A special
Reman lamp had been devised for use with this, employing &
reflector of pure sluminium, oxidised electricelly, and said
to be unaffected by oszome., It reflected 85% of incident
light.

5. Documents and publications

No equipment wes removed, but descriptive leaflets-of the three
periscopic sights were obtainsd, and a print of the opticel syatem
of the 0,G.15A. These wers not suiteble for reproducstiom but the
partioulars have been given in the Appendix end in figs.l=h., 4
photostet copy of the psper on focussing by Korff was also
obtained.

6. Conolusions and Reconmendations

General oconclusions were that the firm of Steinheil, slthough a
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sound optical firm, had produced little in the way of novel
or unusual designs and had been employed largely on
production of standexd items of equipment. Since American
Army authorities are in close touch with the firm srd bessuse
of these conclusions it is recoumerded that no further
investigation need be mals.



APPENDIX

Technical deta for RFZB, RF2C and 0G.19A

RF2B RP20 0. 194
Heagnificetion: 1.5 1l.5x 1,.25x
Field of View: 500 50° 67°
Exit-pupil: 8 mm. 8 mm. 12,5 mm,
Eyepiece setting: -1,5 diopter =1.5 diopter -5 to +5 diopter
Adjustment: Elevation: + 1° 21° +3°

Agimuth : =+ 1° +1° + 3°
Maximum heisf:ze‘_’f 12,000 metres 12,000 metres 12,000 metres
Temperature rangs: =359 to +50°C -359 to 50°%C -35% 1o +35%
Voltege: 22 to 29v. 22 to 29v. 22 to 29v.
Power consumption: 10 watts(heating) 10 watts 23 watts
Height: 438 mms, 665 mms., 416 mma,
Length:{ horizontally) 268 mms. 268 mms. 260 mms.
Pismeter: 81 mms, 81 mms. 160 mma.

Weight: 2.7 kg. bedr kg, 6 kg.
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