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Antroductory.

The period 28/5/L5 to 9/6/45 inclvsive (12 days was
svemt at Agfa Plant. The period 22/5/45 to 27/5/45 was
occupied on the outward journey, and 10/6/45 to 14/0/45
on the return. _

On revportin’ to Major Johnson-Ferguscn at 'T' Branch
and receiving my orders, I learned that two Arfa
Techniciang, Dr.lcyer and Dr. Meghat, were being held in

the Wiegbaden tovn gaol. Major Ferguson felt that 1
should interrosate these men at once, and should not
proceed further until I had contacted an American party,
who were exnected to arrive shortly for the same purpose.
After an unsuccessful search throush two prisons, 1
found the men in the Albrechtstrasse gaol, together with
another Agfa technicizn, Dr. Schilling. Neithex the uen
nor the prison authoritiles could give any reason for
their detention. After = preliminary interrogaticn of
Dr. Schilling I returned to 'T' Branch and told Major
Terpuson that it would be far more satisfactory to have
the men in their own plant far questioninz. The American
party headed by Col. rotts had by then arrived and alfter
a second interrogation it was stated by Col. Potis that
r. Schilling had been imprisoned in the mistaken beliel
that he was a V2 expert. Col. Potts had then no further
interest in Dr. Schilling and he had never had any ‘ntercst
in the other 4igfm Technicians. With the help ol
Col. Gleszer, authority for their rclease was obtained
from SHACF , and on 26/5/45 they were taken to Camp
Dentine, I checked out of Camp Dentine on 27/5/45 through
Ma;or Hurley, and reached the Agfa plant at Wolfen the
same evening.

Wolfen is in the Military Government area of Bitter-
feld and I therefore handed over the . <fa technicians to
the local Commandant Major Lewis. He allowed then to
return to their homes, as no reason Tor their detention
wag nown, I obbtained a receint Tor them before leaving
Bitterfeld. Their nresence on the spot nroved irvaluzble,
Major Lewis provided accommodation and messing, and was
in meneral extremcely helpful

On my sccond day in the plant I met It. Col.Pobiason
who had been scrt out by ¥. of 3. He had flovm gircet to
Leipzig, metting there in four hows from London. As iy
gquarters in Bitterfeld were much closer to wolfen than
his at Leilpzig, he subsequently joined me, with Major
Lewis's approval and was sble to save smch travelling
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time every day. This apparent overlapning of investi-
~ations was not really 1 waste of effort, becruse

Sol. Robinson is a manufacturin: cxpert, ond was able to
cover the production side morc thorov~hly Tthan I qould
have done, thus saving ny timc and doin: a better job

in those sections., In many brunchcs our investisation

was joint, but wc asreed To make separate reports, and

to collect samples ctc. in comploie independence. Col.
Dobinson gpeaks fluent German, which was or zreat

assistance.,

On 10/6/45 I loft Bitterfeld in company with Col.
Robinson, who had be.n ordered to return via bentine
and Wiesbaden. ¢ changed transport at Dentine and
procceded to Wicsbaden o 11/6/45 (the reason for
rcturning via Dentine is not clgear, &s no written
record of our transit was taken)., after reporting at
' Branch we had to walt two days for flyin,; weather,
finally getting a Dakotz from Frankfurt on 14/6/45 and
reaching Croydon at 1,50.D..0.

Policy of Investigation.
The Asfa plant and laboratorics are so lorge and
cover so many ficlds, that a general policy had to be
ciyved for limitin; the scope of the investizotion and
the samples to be recmoved. It was decided to .cxamine
only those nrocesses and iteus of cquipment which were
of direector indirect interest for the Turtherance of
air photography, and not to spend time on matters in
which the Germans apnearcd to have no advantagc Over us.
Tn general, attention was yiven to regearch and basic
mrinciples rather than to details of production.

T4t was unfortunate thot there had nov been time
before leavin: Bnzland to contact thw Pritish base manu-
facturcrs and learn théir interests and in the
circumstances I obtaincd whnt appearcd to me to be the
salient facts.

As regards cquipment, I could have asked for the
removal of large quantiticg of scnsitometric and gencral
scientific apoarafus but nonc of this would have quite
fulfilled our requirencnts in the appropriate sphores,
and so.it was left,

It was thought (incarrectly) that nn inspection of
the~M1polam woris might nrovide information of value
to D.Inst. P., who aru inbtcrested in bnkelite noulding
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of tanks ctcy but opart from this exrminction of
synthetic resin moulding, no attempt was made to cover
the non-vhotogranhic sections of the ArTa nlant. (Staple
fibre and cellulosc, viscose rayon etc).

FPrevious Investigations.

Prior to my visit, the plant had becen examined
ac.ording to mi orders, by Major Warren {(Sig.C) and
Capt..Barthwick (REME) acting throush CIOS, also -
Comnander Chanccllor (Navy, Tech. Mission to Rurope).

It had also been visited by r.licliagter of Kodak Ltd.,
and by Col., Cutkbertson (U.3.Army) who had arrangcd for
the removal of all stocks of Axfacolor film ond
proccessing chemicals, an automatic nlotting densitoumeter
and azfacolor cince printer,

Agfn Personnel Interviewed.

Ar. Gajewskl - General ioncger of the Apfa factory.
Lpart from our first meetin: we did
not have any conversations.

Dr. Miller ~ Wlonager of the photographic part of
. the factory. Hes worked in America at

Sinchampton - gpeaks very good
Znplish. Dr. Mifler was 2t Tirst very
pleasant, but when .anufacturing recipes
were requested, refuscd ond became -
obstructive, saying thot to divulge
them would ruin Agfa's chonces of
competition in the world market. Lfter
discussions with the !'ilitary Govern-
ment, however, hc agreed to relcase
the informstion requircd, end no
further obstruction was encountered.

Sgytert - Dirietor of Regearch. aid that he was
anti-Nazl and was on a list to be shot
becouse he would not divorce his
Jewish wife. %Was fvlly co-operative,

Ir, Fuster - R¢search on Sraininess, sound rccording
ote.
Ir. Mcyer - aconomist, buyer oo row naterials etc.

Srenks Tairly vood ni:lish mnd was
l~rzely used to intcrorot. Also has o
very food goneral lanowledge of thcﬁworh
of th. factory ~nd was usciul on thot

rccount.
C
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ur. Mesint - legiinienl Developrients 1eC. fgslgn
oot of now $pes of nechincry for The
oroduction de¢ nrtlieits. Llso £a5111d¢
with most of the scientific Wor{, and
a very versatile non., 423 e;trelelx
co-operative, an’ was the channcl far
much of the inforwation obtained.

i . - B itonetric and cther testing on
br.. Sepllling é?ggégtion caterials, Also development
of methods for nrocessing and printing
Axfacolor materials.

. Berger ~ Agsigtant to . Genilling,
. Hebbel . X
gg.'Kairies% - fmulsion mamifacture and coating.

Dr. Walter )

Tr. Zeh - Sensitvising dyes. 2lso jave informa-
T T tion about Agfa-colour counler coanounds.,

Dr, 3auerle %

r. Guhring - Base nanufacture.

Ir.Van triessen ~ Production of new instruuents Tor
scientific rescarcn.

Dr. Rolle ~ Processing chenicals.

et TN

In zeneral the Technical Staff were co-operative,
egpecially after Dr. Miller had been interviewed by
the Military Governient. Co-operation was better towards
the end of the vigit than at the berinzing.

As the factory and laboratories were not at work ,
some of the key pversonnel could not be interviewcd,
but no serious difficulty was caused thereby. Dr.Schneider
head of colour research, had leit the Wolfen area for
Thuringia, but it was not thought neccssary to find him.

Few names could be obtained of Geruwan Government
workers in air Photography. The head of Luftwsffe
photography was believed to be Cherstinsenicur Spiweck,
but Dr. Schilling said that the personnel Tilling this
post chanwged very rapidly. The head of air survey was
Ir. Gessnar.
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On & second visit to Germany it was found that
prior to the Russian occupation of Wolfen, Gajewski,
Miller, Bggert, Schilling and Van Briessen had been
evacuated to Munich, while Bauerle and others had gone
to Gogler and Meskat to Dormagen.

- Description of Agfa Factoxy.

The Agfa "Film Fabrik ' is situated on the main road
through Wolfen in the south end of the town. The factory
perimeter encloses an area of 500 Margen of which about
one cuarter is devoted to the production of photographic
materials. Research and adminigtration are housed in a
segarate four storey building at the main entrance.
Colour research and general photochemical research have
each a wing of this building with a ground arca of some
1,500 sq. yards. (Total floor area about 6,000 sq. yds.
in each wing). The research and administration offices
are in the main block which coverg about 4,000 sq. yds.
of ground.,

The research laboratories arc extremely well equipped
as to space, services and apparatus, and in all respects
appear to have had far mare money spent on them than any
comparable organisation in this country. The office
acconmodation and equipment is al so most impressive in
scale and quality.

The production plant, while in general apparently
adequate for its purpose did not convey the same
impression of lavish expenditure as the office and
regearch side. The chemical mixing plant in particular
impressed by its general air of slovenliness.

The photographic products comprise -

Amateur roll and Leica film

Cine film of =11 kinds

X ray film

Professional cut film and plates

Filters of all kinds {(inc. safelichts)

Sensitising and filter dyes.

Aircraft film of 21l kinds.

Agfacolor film (Neg. & Pos. 35 mm., 35mm and
larger sizes reverssal, airfilm experimentel
longths)

Packed chemicals (but the chemicals themselves
are made elsewhere) |
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The film output averaged cbout 300,000 sg. metres per
menth until the end of 1943, Air f£ilm was about one
tenth of The whole outvut. Most of the baze was made
on the premises, the rest come Irom Dilonburs.

Conditions of A-fa Faclory.

No bombs have ever fallen on the Wolfen nlant, which
‘was untouched until the l=2st Tow days of conflict. A
small detachment of Wehrmacht thin took refuge in the
buildings, and in the fighting required for theilr
gviction great damage was done by tank and ortillery
fire, small arms and martar fire, aircraft strafing,
and the explosions of a nearby ~wuwmunition train.
Following the cessation of fighting, cxtensive looting
and wanton damnge occurred, for which troops, libcrated
foreisn warkers, and criminal German clements are all
blamed., By far the most serious lootin: took place in
the rescarch and testing laboratories, vherc the hope.
of zain was greatest (i.c. cameras, films, microscopes
etc) since the film store had been destroyed. During
my visit only a skeleton staff were in the factory,
whi:h was not working, and no attempt appeared to hawe
been made to clear up the debris.

Detaile of the damage are as follows:-

Building 175, Film Store -~ Completcly burnt up, with loss
of 150,000 spools of roll~
film, 9,000,000 metres of
cine film, 150,000 sq. metres
of X ray film and all stocks
cf cut film and aircrarft film.
But the plate store and packed
chemical store were unharmed,

Building 117, Central - Completely destroyed.
Worlshop

Building 114, Insulating - Partiaclly destroyed.
Foils.

Building 135, Blectrical - Destroyed excopt for carnenters
% Mechani- -~ shop. :

cal Warkshop.
Building 172, Glass - All raw glase for plates
Stoare. {100,000 sg. mcurcs) destroyed.

I}
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Building 193, Main Gelatipe

% Chemical - Completely destroyed.
Store.

Main Power - Chimney badly holed.
Station. . '

The drawing cffice and records were also
destroyed.

The vroduction pilant in general suffered only
superficial damage except that the emulsion after-~
ripening plant was burnt out. This would not, however,
sreatly hinder production which could probzbly be
started in a few weeks. Research, on the other hand, has
been so badly disorganised that many months would be
required. These are matterg of only academic interest,
since the U.S. Army has removed all raw material stocks
and the Wolfen area is in the Russian zone of occupation.

General Course of Apfa Photo
Research during The War.

In general the Agfa war-time research anpears to
have been concentrated on colour in the hope of cavturing
the post-war market, particularly far commercial 35 mm
film wark. The Agfacolor negative-vositive procese,
while not incorporating any principles unkncwn tc us
in 1939, has been extensively devel oped and excellent
results achieved. Ufa Studios in Berlin and others haw
produced some half-dozen entertainment and instructionsal
films, the best of which were of very fine quality by
current standards. Research for war-time needs was
unknown, in the sense in which we understand it in
England, and cl ose contact with Government Research
organisations does not azppear to have existed. There
was no arganisation corresponding to our A.F.R.C., and the
Agfa research workers anpeared to be quite unfamiliar with
the problems of air photograrhy. In this we are, of
course dependent on the geood faith of thogsc who
informed us, but if there was deception it was ecxtra-
ordinarily well and consistently waintained among several
men, all of whom appeared anxious to co-operate. The
nystery is partly explained by Professor BEgpert's state-
nment that he amd many of his regcarch staff werc in
bad odour with the Government on account of their known
Anti-Nazi views, and that he had specially asked to be
kept frec of all research havin: military value. The
onty research for the Lufltwaffe which I discovered was
carricd out in Dr. Schilling's testinpy laboratary. One
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aspect concerned the develcoment of nitht film for _
maximun speed and the cther the use of Azfacclor for alr
photography. ‘

Professor Eguert knew of no researches on lens-
film regolving-power and sccned unaware of the nature of
the nroblems cxamined by A.F.7.C. e.gs the Lens Survey
conducted by br., Tearle. Aficr extended nuestioning
he recallied the name of a "r,lirch at the “Erprobung-
stelle Rechlin (which appears to corresvond to R.i.d, )
who might have worked on regolving-vower (Hechlin ig in
the Rugsian zone ). -

Eggert saild that no advances had been made during
the war in the specd/craininess r-tio oF erulsions. The
emuisions supplied to the Luftwaffe had not changed
during the war. The Luftwaffe had no specification for
alr film and had asked far supply of the types which
Agfa thought would be best. (This does not guite arrece
with our evidence from nublications by Schmieschek,
worl"ing at Rechlin in 19%6, who concludcd that a fine-
%rain hiph contrast type of emulsion is best., Prosumably

he TLuftwaffe asked for the Aeropan type on Schimieschek's
advice). Hggert was specially questioned about an
inte’ lirence report received in 1941 concerning Gerrman
Press accounts of a revelutionary technique of air
photography. This was said to involve the use of a
minig%ure camera with a special emulsion of high sveed
but much finer .rain thrn anything previously known.
Egrert said that he also had seen newsvaver reports of
this developmernt, but was quite sure that it was nerely
Press talk, and reiterated that Agfa erulsions have not
substantially hiche: resolving-power than their British
equivalents, _ '

Professor ligmervy and Dr. Xuster sald that no new
methods of measwuring ,rainiress had been developed,

as they were verifiectly satisfied with their method based
on the Callier coefficicnt. In 1933 NKr. Davies of Kodak
was in correspondence with them on this subject and sent
them some sample films in which he claimed that the
Callier coefficients did not run paraliel to graininecss
as judged fron enlargemcnts. Bggert and Kuster neasurcd
these films on their own apvaratus and obbtained results
differing from Davies but in complete agreement with the
enlargements. The strips were then re-measured by, '
Frieser at Dresden on another apnarabus, his resulés
agreed with Egrert's. The war prevented fuwther corres-
rondence with Davieg, but the investigation was written
up, and I obtaired a copy of the repart.
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Miestioned about infra-red Bggert sald that the only war-
time advance had been an improvement in lceping quality
of plates sensitised to the longer infra-red at about
12,000 A.U. No stocks of these were available and they
werc not used by the Luftwaffe.

Some regecarch was deveted to methods of counteracting
the shortage of raw matcerials but without notable success.
The most serious shortuge was of lodine, but this never
held up production to any great extent. The Governrent
priority was first for X ray film and second for eir film.

No emulsion for night vhotography had been made
faster than the Aerorapid known to us. Attempts had been
made to increase its sveed but always failed due to
excescsive fog.

Before the war Eggert had sbout 25 senior rescarch

workers, but this staff was reduced to one-third,. the
others being diverted to different war industries.

Materials suprlicd to Luftwaffe.

™e followinz materials were supplied to the Lultwaffe.

Type.- Remarks

1. Aeropan film Standard for recce. and suvey. Also
supplied opn grey base far Robot
cameras.

2. Aerorapid High specd for night photography. Also
supplied on ¢rey base for Robot
I0I0Tag.

3, Infra-red Sensitivity pcak at about 8100 A,U,

Said to be very little used.

4, Isochrom )& mm)iis: = .cd ortho (most used)
Isopan F )& 35 ) Yedium speed pan
Isopan ISS)mm.forngigh speed pan.
camera )

puns )

5. Agfacolor Sunplied for experiment only. Nege poOS
and paper.

-11 = i



Apart from (5) we were faniliar witk all of the above,
Nevertheless samples were obtained far checiing,

Agfa also supnlied packed chaemicals to Luftwalfe
formulae with which we are acquainted,

T+t is of interesy to note thet all air-fi;m was . i
supplied on Topogrannic nitrate base. Dr. Schilling said tvhat
this was for cornvenlence in ianufacture and supnply, as the
Luftwaffe was aware that topo. is required only for

18 pping.

Tt was staved that no specilal trovical film, packings
or processing formulae had been developed. #ilm for
Libya was given the normal hardening apnlied to a:l Agfa
film for pre-war overseas market, and then stood up
satigfactorily to normal handling methods,

Technical Advances Related 1o iir Photosraphy.

Night Photography. Dr. Schilling said hat the Lui+waffe
devel sped their night film for maximum speed in Ato:al
devel oper, for 30 mins at 200C, using ina-~Weiss
dese.sitiser to kKeep down fog, This treatment was claimed
to _ive a speed increase of 2°DIN (60%) over full develop-
icent in metal - hydroquinone. “Atomal' is an Agfa fine-
prain packed developer. A sample was obtained and the
constitutional formula of the essential argenic reducing
agent, as well as the recipe, but no Pina-Weiss was
available, Schilling said that 'ferorapid® is hard enough
to stand up to this hish temperature developument.,

Agfacolor Air Photographv. Dr. Schillin:: had had some
co-operation with the Luftwaife in the use of ApTacolor.
The materials sup:lied were the sgtandard negative, positive
and paper, The negatives were given sli ntly longer
deveEopment than normal, otherwise standard routine was
followed. No filters were used and the overall blueness

of the results was carrected in orinting, (This is a very
bad way of working), Some results were seen. The raper
nrints were better than the uositive transparencies but
were not quite as good in colour-balance and colour-
discrimination as the Yodacolors we have aroduced. The
definition and detail were very poor, due to lens
aberrations and vibration, ani the specinens weie not
considered to be warth bringing back, Ir. Schilling

said that Commander Chancellor had removed all his best
samples. He claimed that Arfacolor had been considered
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very promising by the Luftwaffe and that it showed
colours '"not visible to the ecye™. We have had suflficient
experiernce of colour to know that such claims arc
exaggerated. Agfacolor negative requires an explosure of
1/58 sec. at F/8 in sunshine for a ground scene, thus

it is about 1/8 the speed of Super XX and about 1/2 the
speed of Aero Kodacolor.

- Mannufocture of Film Base.
All the machines are of the band type. Bands wecre

stated to give a higher output than vwheels. There are twelve

machines using cOpper bands 30 metres long and 140 cms

wide, and sixteen using copper bands 16 metres long

and 140 cmg wide, ' ,

The production congists of nitrate and acetate base.
Triacetate is also made, but is used for unsulating foils
and not for photorrarhic purposes. One of the larger
machines produces the equivalent of gbout 1% nillion
feet of 35 mm film per month, and the total output is
of the oarder of 20 million feet per month.

The manufacture and treatment of the copner bands

is of vital importance. Two firms make bands. Tupns
of Berndrof near Vienna supnly copper and nickel banis
already joined. Fupfer and Drahtwerke of Osnabruck sunply
only copper bands, unjoined. Agfa have devoted a great
deal of effort to methods of testing and Joining the
bands, chiefly under Dr.Megkat's direction. The bands
are made of the purest electrolytic copper, the best
quality cominy iron Canada. Purity is tested spectro-
scopically and also by heating three trips to 1000°C in
oxidising, reducing and neutral flames respectively.
After this heat trecatiient each strip is subjected to a
degtructive bending tegst. Pure metal shows ne difference
between the three strips, but copper containing oxide
breaks more ecasily after heating in the reducing {lane,
due to reduction of the cxide and denogsition of metal

in a different crystaliine farm. The 30 metre bhands are

900 mm thick with a tclerance of + 20 mm. The 16 metre
bands are 600-700 mm thick with a Tolerance of < 10 mm.,
The thickness is measured at numerous jpoints by absorp-
tion of X rays or by an electrical capzcity method which
automatically records on a cathode-ray tube. (Nickel
bands have a nolished surface =znd can be measured by a
light interfererce method). The Joinin, was claimed to
be a process requiring very great sgkill, but we arranged
a demonstration axd do not c?nsider that it should be

-1
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1

beyond the scope of a British enpineering works. The

ends of the band are trought together with a slicht over-
lap, a ribbon of silver solder heing cripned in the
overlap, and clzmped firmly against en asbestos faced

iron bar. The solder containg 75% silver amd 253 co ser,
and a borax flux is used. The Join is heated with acetylene
blowpipe and the solder melted, a roller meanwhile being
run over the heated area under fairly ipgh pressure. The
operator runs along the whole lensth of the band in this
way. The edges of the overlap are next ground off and

the join hamrered out flat and stretehed. A final grinding
is given to remove unevennesses and the join 1s then
ready for checking thicknesses, which is done at every

S mm across.the width on each side of the soldered joint.

Before use the bands must be giver several coats of
cellulosic material to ensure a smooth surface and fill
uE any slight unevennesses. The coats are arplied from
the narmal casting trough. The first layer is nitrate,
applied in the following solution

10% Collodion in nethanol ~ 1.5 litres
Methanol - 13.5 litres
Acetic Acid - 0.5 litres

The thickness of the laver is varied according to
Tthe excellence of the copper surface. . typical specimen
wasg gbout 0.012% thick. The acid is used to et adhesion
o the copper and also te the succeedin;s layer., '

The second layer ("Unterguss™) ol cellulose acetate,
is applied in the followin; solution

“Cellit™ (Cellulose acebate) - 1C0 kilos.

Acetone ~ 220 Xilos.
Benzene -~ 40 kilos.
Ithanol -~ 40 Xilos.

A third layer (Oberpuss®) of hydrolvsed cellulose
acetate, is next applied, in the following solution,

"Sericeoge' (Hydrolysed Celiulose
Acetate) - 100 Xkilos
Acetone . = 335 kilos
Water ‘ - 100 kilos
Propanol- - Gou xilos



Finally, the "oberguss™ is treated with 10% potash
in methanol to 'neutralise the polar groups and mrevent
adhesion of the cast base." A wash of methanol
completes the process.

The casting solutions have the following compositions

Nitrate. Acetate.
Collodion (dry weight) 100 kilos. B6%cellulose acetate
-~ 100 kilos
Ethanol (with 2% Tolvol - 110 kilos Lcetone - 320 kilos

Ether - 330 kilos  Ethanol (with 2% Tolvol
- - & kilos

Camphou -~ 11 kilos Tolvol - 19 kilos

Butanol ~ 2+5 kilos Phthalic acid di-

methyl ether
- 5 kilocs

The collodion cumes from Eilenburg and the acetate
from I.G. Darmagen.

The casting ticuzh is adjustatle for height and width
of slit in the usual way, and the casting solutions are
controlled for viscosity and temperature.

The casting solution is initially run out on to =
cloth band to facilitate the firgt stripping. The
gstripped film leaves the machine after traveling the
full ?ength of the copper band and passes at once throush
a water-bath to reduce static charges. It then leaves the
first half of the machine, passés over an open space of 5
sbout 6 feet and enters the drying cabinets. At this ‘
stage it containg 20-25% of solvent and is very flabby.
Most of the solvent is driven off in the first drying
chamber, which is followed by subbing. The substrating
formulae are as follcirg .

Subsing Formul ae.,

N

Acetate Hitrate.

Gelatine 600 .us Gelatine €60 gmg
Water 1250 ce Water 1220 ce
10% Phthalic Acid 1700 cc 10% Salicylic

Methanol 30 litres agcig in uethanol 1650 cc
Acetone 60 litres Wethanol 72 litreg
Nitrate casting 4 litres 4Acetone 11 litres

Solution.
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After subbing, anti-curl or anti-halo backings
are put on in the same machine if required. After =a
final drying the film is reeled up and stored.

Topographic base is stored for two days after
manufacture, to allow the solvents 'to diffuse from
the inner magma throughout the film'".

After this ageing treatment the film isore-dried in
a chamber through which is blown air at 110°C and stean
at 120°C and 0.6 atmospheres pressure, The drying time
here varies from 6 to 20 minutes.

Solvent recovery is practised, but the air circulating
around the machines is not completely freed of vapours.
The "Yair"™ for the casting machines contains a high
percentage of nitrogen as a safemuard against explosions.
This is continuously recorded. The oxygen percentage is
al so continuously recorded outside the caating room and
alarm bells ring if it rises above 10%. (I was surpriged
at the absence of -the elaborate sprinkler systems and
panic doors usual in British factories where nitrate
film is handled).

It was interesting to learn that many German 35 mm.
release positives are now rinted on acetate-base film,
as a result of a Government order. It was stated that
vrints on Agfa acetate will stand unp tc at leagt 500
projections,

(N.B, It was subsequently found out that the forimulae
for acetate casting given above refers only to roll-film
base. The basgse for kine film is cast from the following
Tormulae:

pecording to Dr. Rohn of T.G.Dormagen, 35 mm
safety base was made from Cellulose Acetate of 58%
combined Acetic icid and cast from a golvent mixture of
85% by weight, Methylene Chloride, plus 10% Chloroform,
plus 5% Amyl Alcohol; and plasticised with a mixture
of Triphenyl Phosphate and dimethylphthalate in pro-
portion of 15 parts of the »lasticiser to 85 partsg of
Cellulose Acetate."

Meanufacture of Imul siong.

As black and white emulsions were being covered
thoroughly by Col. Robingon, I 4id not examine the
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formula book and took only samples of interesting
products. Col. Robinson infarmed me that Agfa had no
methods of special interest. As regards Agfacolor,

we both felt that the opportunity of obtaining informa-
tion on the manufacture of the coupler ccmpounds should
not be missed, even though we had no special applice-
tions for the process itself. The particular character-
istic. of Agfacolor is that the colour couplers in the
three emulsion layers arc prevented from wandering by
union with long-chain hydrocarbon molecules, whereas

in Kodacolor the same end isachleved by dispersing

the couplers in resin globules. This was known in 1939 but
the precise details were a secret. Agfacolor would seem
to offer at least the possibility of a less grainy image
than Kodacolor, and I was certainly imwressed, in the
screened pictures which I saw, with the high resclving-
power compared to Technicolor, The recipes for the
preparation of the couplers and the formulae of the
sengitising dyves constitute sufficient information,
according to Col. Robinson, without any details of the
actual emulsion menufacture.

The film and plate costing plent was examined, but
nothinge of special importance was seen. I understand,
however, that Col. Robinson found a few points of
intercst especially in the plate department.

Chemical Packaging.

Agfa manufactured a wide range of packed chemicals
for all purposes. The chemicals themselves were not
made on the premises, apart from some purification of
amidol and subliming of nyro. It was surprising to find
that although there were occasional evidences of
inzenious design, e.z. in bottle~-filling plant, the
departnent in general was dirty and untidy, badly laid
out in some respects and often with small regard for
lighting and ventilation and the health of the workers
generally. The complete formula book was examined, but
only a few recipes were considered of sufficient interest
to copy. These are given herewith; the constitution of
the numbered compounas follows. All quantities are grammes
per litre unless otherwise stated.

¥ ray Rapid Fixer Powder.

tnhydrous hypo 165 ~ramns.
Sodium Bisulphite 16 rams,
smmonium Chloride 27 grams.
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Atunsl Hardcner Powder for Addition to Fixins

e - ——

Bathg.

A. Sodium acetate - 9.5 grms.
Boric acid - 1.0 erms.
Sodium bisulphite - 12  3rus.
M.13 - 0.08 gros

Be Potash.Alum - 10 grms.,

A & B are separately pnacked in a double tin.

Atomal Developer (Fine Crain and High Speed)

A, Mu 10395 - 6 grms
Pycrocatechin - 10 srms
Hydroquinone - 4 groms

B. Anhydrous Sodium Sulphite - 100 grms
Anliydrous Sodium carbonate - 25 grms
Potassium Bromide - 1. grn
M.19 - 1 £rm

(Far highest speed use at 30°C with desensitiser).
' Atomal Replenisher.

A, Mu. 1089 ' ‘ - 12 crus
B, Anhydrous sodium sulphite - 30 grms
Anhydrous sodium carbonate - 30 Srms
Sodium metaphosphate - 25 grus.

Rodinal (concentrated. single solution developer
(far 600_1itres).

Dissolve 34 kilos of para-aminophenol in 340 litres
of water. Add 258 kilos of a 30% solution of potassium
sulphite at 55°C followed by 50 kilos of a 34% potash
solutlion, then 5.52 kilcs pobassium Bromide in a little
water, followed by 42 grms, P,1347, Filter and allow to
stand 14 days.

Roll Film Developer.
Ma. 1000 - 2.5 grus
Hydroquinone - 2+5 grius
Sodium sulphite cryst., = 48 gZrms
Potassium carbonate - 28 Erms
Potassium Cromide - 0.5 rns
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Universal Hardening Fixer.
A. Boric acid - 4 grms
Sodium acetate - 3,9 grms
Mel3 - 0.1 grms
B, A drous 0 - 160 orms
Agggdrous gggium
gulphite - z1 grms
Crystalline ammoniun _
chloride - 26 Erms
M.19 - 0.4 grms
M.23 - 1.6 grms
C. Potash alum. - 40 grms
Citric acid - 3.6 grms
Spesial, Compounds.
Mel3 = Soaium hexametaphosphste -+ ) prevents sludge
. 3 ir hard
M.19 = Sodium netaphosphate ~ ) water.
M1.1089 = Oxyethyl ~ orthoaminophencl. Fine grain
_ developer.
M.2% + = HEthylene diamine tetra acetic acid.
Increases Developer 1ife (Agfacolor).
Bi,1554 = Benzotriazole? ) anti
P.1347 = Anthraquinone - 2.3 triazolie - sodium;
sulphonate)
Bi.60/ = Anthraquinone - 1,2 triaszole sodiun
sulphonate ) ] fog-
Mu,1000 = Oxyethyl para aminophenocl. Developer.) )
" )gants.
ar blue vones
etc.
COOH—CH; CH~COOH
Note: Formula cf IK,23 given &s W-CHy-CHo I
CDOE—CHE CHpCOOH

rrrrr

It was stated that no spscial tropical packings had
been developed for the Libya campaigns, and no rapid

25 mm., Ag
the Geyer typ

- processing chemical kits were used by the Luftwaffe.

Processing of Agfacolar.

facolor was vrocessed in tube machines of
e. The mrin plant was in Dr. Schilling's
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test labaratory, but a smaller one was sct up in the

Ceclor Laboratory.l16 mm was processed on frames, and roll
and Teica film in deep vertical tanks. dost of the

tanks and associated equipment were constructed of Mipolam.

The processing solution mixdng and movement were
well organised with efficient filtering and storage
devices. .

Full details of the processing formulae are available
for inspection at MAP, In principle nothing new is
involved but there are one or two points of ir'erest. The
colour developer is a hydroxy derivative of di-ethyl-
paraprhenylene -diamine, The stop-bath is primary
potassium phosvhate. The bleach is pot ferricyanide
buffered with primary potassium phosphate and secondary
sodium phosphate. A sulphite bath follows bleaching and
precedes fixing.

Inatructions for preparing the colour devel oper
compound and also the coupler compounds used in the
film, are available at MAP,

Iilter Manufapﬁp;g.

Agfa make filters by the narmal procedures and
nothing of particular interest was found., Gelatine
fllteLS are cast on collodion~coated DWate zlass and

stripped. Filters for subsequent cementing are cast
direct on "Spiegel-zlas™ and are not stripped. Canada
Balsam has been renlaced by "Cedax’ resin a semple of
which was obtained.

The compensating filters used for Agfacolor
printing etc. are made from Toluidine (Blue) (cyan)
Geranol (Magenta) and Tartrazine (Yellow).

Safelights are coated on a machine similar to a
plate~coater. The quality of those seen was not good,
as the coating was uvneven and not very clear.

Sensitometric Testing & General jhotocnemlcal
Research.

Testlng of production materlals was carried out in
the '"Prufungstelle” under the general direction of
Dr. Schilling, Negative emu181on were tested on DIN
sensitometers which are well-known and call for no
special comment. DIN strips were developed by brush
in glass dishes. 35 mm strips were develonea in
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contimious processing cine-tanks, and roli-film strips
on frames in tanks, this being done in the attemot to
~simulate the practical devel oping conditions wherever
"possible. A high intensity sensitometer was seen,
enploying four 500 watt lamps in an integrating sphere,
with a step-wedge exposure modulator and drop shutter.
In the Research Labaratary a short-time sensitometer
for sound film was seen. This was very similar to the
Kodak model. A machine for oroducing wedges of any
desired gradation was available. Various visual and
photo-electric densitometers of normal type were scen.
A newly made apparatus for developing sensitometric
strips was also seen here. This was similar to the
maciiine in the Harrow laboratories of Xodak Itd.,
employing a revolving drum with vertical axis, but male
entirely of Mipolam resin instead of stainless stcei.
This was considercd to be of inferior design to the
Kodak version in severazl respects. The agitation is
probably not so good, as the circumference of the drum
is smooth and circular, not stepped as in the Kodak
model, and the vanks ale are simple cylinders.

The research laboratory contained spparatus for
research in sound-recording, (including work on The
Denner effect) and was very well equipped with phys: cal
and optical instruments of 511 kinds, e.g. Electron
microscope, all kinds of X ray tubes, two Zelss
microphoto-meters, numercus photometric instruments,
spcctrographs etc. but no cameras. (It was stated thav
150 Leicas and Contaxes had been held here but all were
looted). Many instrumente were buried under Dbroken.
glass and overturned furniture. Among these wes the
visual "Granulometer™ used to measure graininess via
the Callier ccefficient. Photographs and drawings of
this were obtained. A photo electric granulometci: was
al so inspected.

All lenses had been looted from micrcsconcs, projector
lanterns, epidiascopes etc.

Schillings sensitometric testing laboravory also
conteined plant for processing roll films, 16 mn and
25 mm films, and Agfacolor 25 mm and 16 mm reversal, roll
and Leica film. None of this was damaged but apart from
roll-film processing for the Army, no worl was being
turned out. Studios for shooting test lengths of cine
film and Agfacolor were located both in Schilling's
laboratory and in the main Photochecical Laboratoly.
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Lesoinz of Film Pase.
Dr. Schilling's testing laboratory was very well
equipned for general mechanical tests on film Ptase and other
‘"Foils," e.g. triacetate insulating foils. Numerous :
Schopper machines were available far static and dynamic
breaking tests at narmal, high and low temveratures,
al 80 machines for testing breaiing by folding, and .
nrojector mechanisms for practical 1ife tests, with
projecting microscopes for investizating the course of
perioration~cracks.  The whole of this lasboratory was
air-conditioned to 45% R.H,, with a buffer room to prevent
disturbance of the equilibrium by entering personnel,
In addition, several small rooms were available at other
humidities e.g. dry, 30%, 60% &0¢%.

Dr. Schilling was interrogated on the subject of
Lopographic base in general. He talked quite freely
but did not bring ouf many new ideas. Tests ere made on
raw [ilm by taking strips along and across the length,
and on coated film by copying a graticule about 10 cnms
square which is subsequently measured up after condition-
ing to the required humidity. Schilling felt that even
topo base isg an unsatisfactory product from the napping
point of view. The pronerties of the material depend on
the <ype of emulsion coated on o it, the way in which
the emulsion is dried, the subbing and backing, the
batch of emulsion andg base, and the processing and
drying conditions of the necative, He said that spirit
drying was disastrous, and that the best condition was
to orocess without tension, and dry without tension using
alr at 307-40% and 5 to 15% Ru subsequently conditioning
for at least 3 hours and preferably 12 hours to €0% R.H,

The Luitwaffe always measured napping film in a
room controlled to 60% R.H. and were supposed to leave
Their films unrolled for 12 hours to condition, but he
belleved that in oractice thig was not zlways é@ne.

They were also supnosed o 3o a check 0y comparing the
distances between collimator marks with vhose on the
camera itself, but again Schilling thought this was often
negzlected, :

Schilling distinguished a reversivle shrinkage, an
irregular shrinkage, and a slow long period shrinkage.
The first could bé eliminated by careful conditioning,
and when this wag done all distortions should vanish,

In practice there always remaing the irregular shrinkage
which varies all over the filn and 1s not reversible '
with humidity variations. Thig carresponds to what we
definc as "the naximun displacezent of a noint®,
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Schillin:; said this was due to irregular solvent
evaporation and could be largely eliminated by baking

the film, but of course, this could not be done in
practice. The regular reversible shrinkage was reguired

to be less than 0.5% and the irregular, which cannot be
expressed as a percentage, showld not exceed 0.02 mm, Agfa
apparently do not use the term "differcntial distortion'
and Schilling considered that it was not a valid expression
in view of the fluctuations of the irrepgular shrinkage.

He said that a plot of the deviation of graticule

points from their true positions showed less spread after
conditioning than before.

The praticule copies are measured up on a Zeiss
spectroscopic comparator having only one direction of
travel and a traverse of 10 cm. This was accurate vo

1 mu, and was a very good instrument of its type, but not
of particular use t¢ us. Schilling al so had a Zelss '
stereo comparator, but this was a 1918 model and was

only accurate te 0.1 mm. It was rarely used.

Ir. Schilling asked 'if I had ever heard of a new
tyve of American dryer, reports of which had reached
him through Sweder. Trom his description this must have
been the A5 Fairchild. He had heard it.was bad from tie
peint of view of base distortion. This suggests that “he
Luftwalre have not used thisz type of dryer which iz in
fact very free from distortion.

I asked Schilling and his assistants if they knew
the coefficient cof thermal expansion of film base. They
salid that it was “'smaller than any metal™ and hence
unimportant, which does not agree with ow view.

Colour Rescarch.

As already mentioned an entire wing of the main
building is laid out foer colour research. This is
principally devoted to organic chemistry conrected
with colour development and sensitising dyes, but
also had its own independent processing station fer
Agfacclor cine and still work, full size wrojecting
Theatre with editing and titling rooms, ete. and
numerous darkrooms. Thce orgenic labs. were rather badly
damaged by tank artillery and resulting fircs. None
cf the persommel werc present, excep’t Ir.leh but 1t was
felt that little could be pained by non-expert
discussion with trhese cheuists, and norc were called for
interrosation. ;
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CLlimatic Testing.

Several cellar roomg Titted for climavic Testing were
inspected., These had their own indevendent air conditilon-
ing plant which gave the required teuaperature and
humldity by blowing in aporopriately treated air. The
narmal tropical test was run at 30°C and 85% R.H., but
higher temperatures snd humidities could be maintained
if required.

A scparate room had dry heat chambers maintained at
60°C. This labaratory was used for testing synthetic
materials of all kinds, as well as vhotograchic emlsions
and packinzs.

Miscel laneous.

1, Luftwaffe Processing.

Particular enquiries were made about the processing
methods used by the Luftwaffe, but no evidence could be
obtained that they havc ever used anythin;: otut spcol-
tanl development and hand nrinting. When aclied why
continuous machinery for large-scale cutput was not
uscd Schilling could only suggest that it is insufficicntly
mobile and flexible. '

2. Robot Cassettes.

It was known that Robot cassettes are urgently wanted
in Bngland. Agfa do not make them, but Professor Bggert
was taken to Leipzig, where he is a well-known fizure, and
gnouiries were made all important photorraphic shops.

The answer was invariably that no stocl:s had been held
for sone time and that no communication with the Robot
firm existed. The manufacturer (Berninz & Co.) was
stated to have been bombed at Siegen and to have
transferred to Dusseldorf, Elisabeth-Strasse 27, but it
was presumed that he had beer bombed there also.

3s Deutsches Celluioid Fabrik-Filenburg.

The bigpgest Gorman base factory is at Hilenburg, on
the river Mudle. &s this was near Bitterfeld, an attempt
was made to gee the plant. Col. Robinson knew thats the
factory, was probably on the Russian bank of the river
but went to ‘the town to confirm this. The Military
Government there had not heard of the works, but the

- 24 -



local burgomeister assurcd us thot it was in
fact in Russian hands. (His daughter had worked there
dwring the war). The burgomeister gave us an address
where the former director, Dr. Faustens might be Tfound.
This was - '
Bei Thomas
Hohenpriessnitz,
Kreis Delitsch,
- Nr. Leipzig. ;

Hohenpriessnitz is a small village some 15 miles
from Delivsch, We confirmed that Ir. Faustens was in
fact 1living there, but he was away on the evening of
our vigit. It was not Telt that a further special visit
could be justified, and no further action was taken.

fo Damp o Alrcraft Cameras Nr. Delitsch.

In the Agfa plant I met an American infantry
lieutenant who reported having seen a dump of Gernan
aircraft cameras and ancillary equipment in a beer-hall,
The only direction he could give weie Shat it was in a
circle of 4 kilometres radius centered on Delitsch. With
the help of the local AM.G. (Major Moreman) bhis dump was
eventually located, but the U.S. Army had removed every-
thing. Major Moreman invited me to inspect a Luftwaffe
aerodro.;e nearby and I tharoughly exanined it. It was
completely derelict, and althousl several burnt-out
Tighter aircraft with camera holes were tfound, no
photographic equipment could be located.

o+ Infra-Red Fhotography (Czerny method,

_ Professor FEggert called our attentior “o a method
oL infra-red photograuhy rroncsed by Czerny.

Reference: Czerny. ‘*Uber “hotographlic in Ultra -~ Roten®
Zeitschift fur Fhysik - Page 1. volt 53, 1920,
and Czerny & tollett - Zeitgchrift fur
Technische Ph=r-<% _ 1937, p.532,

Briefly, the method woris as follows.

A very thin film of collodion is treated on one side

with a thin film of metal depcsited by evaporatbion to

glve a black layer. The other side, Just before exposure,
Tecelves a thin oil film, which is a'so deposited by
eévaparation. Infra-red light froa the cbject is imaed :
by a lens on the collodion vhere it is absorbed by the !
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blaci film. The diifferential healing of the collodion
causes a correspcending evaporation of the oil film and
this gives rise to interference effects with vigible
ligh% projected on to the film through a half silvered
mirror. The *'picture™ is cbserved alsc throurh the
rali-silvered mirror. Dr. Nister said that he had seen
pictures produced in this way. They last for a few
pinutes and are best seen by rreen Lisht. The quality of
the results is relatively crude by narmal photogranhic
standards, but Egrert and Luster both felt there was
considerable promige in the idea,

Czerny had sent his apoaratus to Professor Eggert
for safety from bombing, but it had been comcletely
srashed by the Poclesg, and all that could be distinguished
was an optical bench and some lens holders,

Infarmation about othoer German
Manufacturers (from Dr.Miller )

Zeiss film factory, Berlin.
Film vage plant inbact, emulsiorn plant destroved.
Kodar, A.G. - Berlin.

During the war made cine pos and neg., and X ray film but
no air film.

Azfa~Leverkusen.

Paper factory. Probably could nroduce Correctostat.
Bombed but p*oductlon BOm of normal.

Perutz - Munich.
Bombed and out of action for 6 nonths.
Schweinfirt Gelatine Warks.
Badly bombed.
Action Recommended.
l, Contact bese makers in England ascertain if copper
bands are needed, if go send representatives to

Osnabruck and 1nspect Kupfer and Dranht Werke.

2., Send rejresentatives to leverkusen to invéstigate
Agfa paper nlant.
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%, Send representative Lo Dusseldor{ to inveslipatle
Robot factory there.

4, Investizate Perutz at Munich.
Document s Lemoved.

Copies of the following documents relating to The
manufacture or use of A:xfacolor materials were removed.

22,1 DPreparation of Coupler Components F,546, F.550,
F.654, Z.160, F.525, F.542, Koe. 30Z.

22,2 Operating procedure for the Agfacolor negative/
positive Process (Including manufacture of
color developer).

22,3 Instructions for Using the Agfa Matching, Filter
Plate.

22,4 Working Instrucitions (& Formulze) for the Agfa-
color Nepative/Positive Process (Cine film 35 mm).

22.5 Agfacolor - Paper Developing Instructions.

22,6 Bensitising Dyes - Formulae for Ayfacolar
Material s,

The following documents are not in the same
category as those listed above, since they have all been
published in Germany. Nevertheless they were not always
available outside Furope, as many were npublished
during; the war years.

22.7 "Die Farberphotographie® by br,W.3chneider. A
seni~technical account oi the Aglacolor nrocess.

22.8 "Werrcffentlichung des Instituts fur Farben-
vhotographie and der Stastlichen Acadenlie fur
Graphische Kunste and Buchgewerke Zu Leipzig.™

22,7 Aizfa Cclor Charts.,

22.10 Film und Tarbe® - a gymposium on color kine-
photorraphy & color vision.

22,11 ‘Veroffentlichun-en des Wissenschaftlichen
Zentral-Laboratoriums des Photorraphischen.
Abteiluny AgFfa™. Comnlete set up to 1939,

A plan of the Apfa factory premises was also removed.

—
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noomles Hemoved,

Srall sawvles of the followins products were taken Lfor
tcs

¢ ) Isocan PR, F and 158 Film.

(e) Apfacoler hine rermabive and positive.
(£) Arfacclor 75 mm, Reversal Pilm.
) Hitomal® Developer,

-

(h) Infra-led TPlates,
(i) #iilrat® High Resolution Plates.

Of thesc all but (e), (£) and (g) have “oeen tes"ced.
They show no unusual 'OI‘O")eI‘tleS and correspoend
mat-rials previcusly known under the sane aames.
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