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X-ray crystaliography in Germany and Ausgtria,
withh specilal roferencc Lo mincraltogy,

Introduction

Our team was agkcd to investigato and roport
on X-ray apparatus and techniquos, and the probloms
~which had ¢ngaged German and Austrian crystal-
lographers during the war ycars, X-ray
investigations on minerals werc to be our particule
ar - interest. This proved to bc the correct
apprecach ag far as Germany is conccrned in order to
gain as wide a knowledge of the scicnee and its
numerous. applications as wag possible in the tirgc
at our disposal, For, whorcas in England X-ray
crystallography branched from physics, its develop-
ment In Gerwmany has becn morc closely associated
with mincralogy, Also, Gormany 1s cndowed,
desplte war damage, with numcrous woll-coulpncd
mincralogical-institutces, onc or two of which

possess morc and botter apparatus than any mincrale
~ogical dopartment in this country, whilst tho
hunblest "of the German institutes posscsseos A=ray
apparatug  suporior in quality to that still
tolerated in mere famous English laboratorics.

The growth of X-ray crystallography
continuously widens the intercsts of German
mincralogists and this is reflected in tho varicty
of thc problems on which they arc, or have bocn,
worling. We have not, thercfore, rcaotricted
oursclves to X-ray investigations on mincrals
oniy. Othor investigators haveo, however, alrcady
reportcd on German X-ray work on metals and no
attempt has, therefore, been made to doal with
that subject adcquately. our spoccilal intcrecat -

in minerals Xed us to vieit many mincral collces-
ions and to inspect physical apparabus and study
tochniques cmpleycd gide by side with I-ray

[



mothods,

Equipment. Section 1, X-ray tubes.

Most of the laboratorics we visited make use
of sealed-off tubes and we were able fortunately to
inspect the two plants in Germany which arc the
only ones producing thieg type for crystallographlc
JOI’kt i

(a) C.H. Miller, Hamburg (Herr Weigle, Dr. Fehr:,

C9/403, 021/744 , '

This firm, a subsidiary of Philips, produccs

the woll-known 'Metalix! tube and had in March,
1946, sufficilent raw materlal to make 100 at the
rate of 25 per month, These are fine~focus tubes
with two lindemarn glass windows and, according to
the nature of the target, they arc rated at 500 ~
800 watt  inpub. E '

Targel Fe Co Cr cu_ Me W
Input : 200 : 800

During our stay in Hamburg wc learnt that,
although policy and shortage of raw materials
regtricted the production of high vacuum equlpment
and products, the ubmost enccuragement was belng
extendsd to Miller!s to mamifacture X-ray tubes
for medical work inside Cermany and that a licence
for export could be obtalned only for the decp
therapy tubes which are nob made in Great EBritain,

We cannot emphasise too strongly that both
industrial and university laboratories in this
country nave been deprived throughout the war and
since of sealed-off X-ray tubes, - They are not
manufactured here and although therc is no . dearth
of plans for home production, these arc at such an
carly stage that a long delay 1s lnecvitable.
Meanwhile, research in X-ray crystallography,
particularly fundamental regearch, is seriously
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handicapped. It 18 particularly galliing to pass
from one German university to another and find
Mllerts tubes in use and Miller's gtill supplying
Xeray tubes, admittedly in small rnuwmbers, for
crystallographlc work inside Germany,

As an interim modification of policy we
recommend, therefore, that a large proportion of
Millerts pregent outpubt (25 per month) be sent to
thisg country. It is essential that immediate
actlon ghould be given to our !T! force order for
25 MiIller tubes., I work in this subject is to
-procceed abt once then it is obvious that during tho
perlod of many months which must elapse before
British X-ray diffraction ftubes are in production
X=ray btubeg of forelgn manufacture must be
imported, ' '

(b) Siemen's, Erlangen (Dr. Wolfcl), C9/936, -

C21/1794

L=-ray tubes for diffractlion work are not
now Ln production but we arec informed that they
probably would be in two or thres months from
the tiwme of our visit (April 15th). This firm
has manufactured both round foeus and line focus
tubes for work on crystals, these, of coursse,
.bsing provided with targets of variocus metals.
The ancde 1s hooded with beryllium to prevent
glcetrons bombarding the glass and damagling
the tube, Two sizes are made with threce or
four windowg rcspectively and can be run at 20
milliamps.

- (c) - Continuously evacuated dewmountablc tubes
are used in Germany but are not now in production.

Dr, H. Seemann of Konstanz, formerly of
Freiburg, showed us one with accessory backing
and high wvacuum oil diffusion pumps. Selmayr
of Haar, formerly of Minich, made the 0tt tubc
but we saw none of his design complete or in

operation,
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(a) Gas tubes are very littlo used in Germany.
They requirc frequont -dismantliing and service 1f
the omiggion of X-raya is to be maintained abt a
high standard. This no doutt 1s the chief reason
why the continental rescearch worker no longer

uses thom. Two Hadding gas tubes with copper
targets are, however, cmployed in addition to-
soaled=off tubes in Correns?! Mineralcglcal
Tnstitute in G8ttingen, €21/1795, C9/1156.

Sectbion 2. High voltage equipment.

(a) The compact transformer units 'Micrc 60!
manufactured by MYller'!s of Hamburg for use with
the !lMetalix! tubes possess a novel feature which
places them ahead of any high voltage equipmont
for orystallographic work in this counbry. The
transformer unit itself is watcr~ccocled and

makes possible the use of smaller gouge windings
and, thereforec, a considerable reduction in
overall size.

Millert's had ten cowplete units in stock
in March of this year and additional units not
yet completed owling to the chortage of porcelain
or equivalent mabterial for insulation of tThe
high volbage terminal, -

(b) % Seifertls, also of Hambubrg, markets an |

efficient equipment {not . water-cooled) which

can be used with MUller, Siemen or gas tubes,
% 9/147, C21/17986.

: Both Miller's and Seifert's high voltage
units were seen in use in various laboratories
and, in addition, some sgets of older design,.

German X~ray workers werc, on the whole,
fortunate in being able to purchase the best
equipment available at the time and this ig
particularly true of the high voltage and
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control equipment in their X-ray sets,

Section 3, @ Xeray diffractiom cameras,

Both Mlller!s and Seifert!s of Hamburg market
the usual type of powdsr and back rerflection
cameras which call for no special comment,
Miller's also make & stress camera in which tho
photographic plate osecillates in its own plane,
Neither firm considers that the production of
guch apparatus can be resumed in less than a
year, Seifert's have also manufactured a
camera with a Gelger-counter self-rccording
device but this can no longer be produced until
a new source of Geiger counters is available,
Presumably this apparatus resembles that
recently marketed by Philips! (America) in
London.,

No one who has seen the various X-ray
_cameras and- goniometers manufactured by Scemann
heg failed to comment on their superb guality.
Nearly all this type of equipment is small and
compact but guite often of complex design so
that expert crafbsmsn and procision lathes and
tools are esgential for thelir procdéuction,

] Dr. Hugo Seemann lost most of his pre-
war equipment in Frelburg and is now striving
with his wife, son and one assistant to produce
- the simpler itews of his catalogue in Xonstanz
where he now has an office in Rheingutstrassc
6. His workshop and laboratory addéress is
‘Zasgseustrasse 8. We were fortunately able to
spend a second day with Seemann who unpacked
complete Instruments successfully evacuated
from Freiburg for our inspection., The
following equipment was examined:-
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Preo -war price

: - in marks
(1) Powder camera (57.3 mm, -
diamcter) with motcr. 800
(2) 8ingle crystal rotation,
oscillation and powder

camers., . . . 1200

(3) Univereal camera for Laue,
Schiebold and robtation
photographs, 3500
An additional cylindrical
'Serien'! camera to take 10
successive cerystal or powder ,
photographs, 1700 -

(4) High temperature water-cooled
powder camera dlameter
114,6 mm, to take 5 SuCCCSSlVO
powder photographs. 4000=5000

(B) Weilssenborg moving film camera, '~ 6000

Seemann was of opinion That he could produce
stems (1), (2) and (3) within a reasonable time
and the auxiliary 'Serien! camers for (3) within
"three months, He emphasised, however, that he
would be quite incapable of making (ﬂ) and (5)
until he has more machines,

We have already made scgparate appllcation
during the writing of this report for a competent
crystallographer and ilnstrument-maker to vislit
Seemann to copy his drawings or, if they cannot be
found, to draw and-photograph the various camcras
we detalled above, This we considcr to bc a more
efficient method of obtaining apparatus of the
Seemann quality for our labvoratories than placing
grders 1ln the French zone wherc raw matcrials and



