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Report on German Alrcraft Paints

B.I.0.5., Trip 1348

18th October to 10th November 1945

Object of Visit:

The visit was made with the primery object of
obtaining techniecal information, from a limited
number of previously selscted targets and others of
Immediate opportunity all in the British Zone of
occupation, about the types of paint used on aircraft
by the German Air Force during the war. The inves-
tigation was also intended to cover ssaling compounds
uged for high-flying aircraft with pressurised cabins.
Information was also required on test methods and
relevant special apparatus. The restricted nature of
the enguiry led to the team being selected from M.A.P.
persomel,

Summary :

German aircraft paints and dopes were made by a
number of firms to whom the recipes and speclisl mater-
iels were supplisd.

Technical information, including recipses and
llterature, were obtained, and samples of finished
products and raw materials were earmarked for evacua-
tiom.

Targets visited and persons interviewed:

strasse 3356

~Firm or Establishment ' Individual j Date

' Dr.Kurt Herberts & Co. | Dr, Hoffman . 22nd Oct. |
;  Christ buch 25 \ Dr. Hoffman and ¢ 23rd Oct. |
| Wuppertal - Barmen E Herr [Moll g g
7 c22/804. . Dr. Hoffman . 30th Oct. !
%Vorwerke u. Sohn f Dr. Feuchter and | :
; Oberelichtenplazor- 1 Herr Kleine P 23rd Oct. |

Wuppertal - Barmen

| Dr. Fouchter . 30th Oct. |
€22/396 | - | j
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Detmold Control Commis-
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General:

The German Lir Ministry in 1936 asked firms
tc submit aircreft painting schemes for ~pproval. The
firms supplied samples of their products with working
instructions, tc the D.V.L. at Travemunde where laboral-
ory trials, followed by trials on actual aircraft, were
made. The firm of Warnecke and Bohm Welssensee~Berlin
apparently submitted some of the most successful schemes
embodyving special paint ingredients such as synthetic
drying~oils, resins and plasticisers. The special ingred-
ients were supplied variously to the other paint makers
(see Appendix V) by firms more in the nature of chemical
manufacturers. In Hamburg for instance about 10 paint
making firms sub-contracted during the War to Warnecke
and Bohm of Berlin. Their technical activities are now
co-ordinated by Dr. E. Agser of Megsrs. Qustav Ruth -~
Hamburg, to serve the purpose of the Allied Military
Government.

At nearly all targets reference was mace to
substitute drving oils, linseed o0il end particularly
Chine Wood 011 being in poor or indifferent supply.
Dehydrated castor oil and tall o0il products from Swedish
sulphate wood pulp were used. Oiticicla cil was imported
from South America. For guick drving paints extensive
use was made of synthetie resins including nitro cellul-
ose, urea, melamine and phenol formaldehyde, oil modified
PF, 01l modified alkyd ctc.

The policy of the suppliers of all those
special synthetic products sppeared to be to withhold
from the sub-contractors essential information oun
composition and tc modify this where necnssary in the
light of complaints from the customer firms,

Many of the firms visited were in production
on a limited scale, supplying paint and distemper %o The
orders of the Allied Military Govermment or the Services,
depending on the extent of war demage to the plant, and
drawing on ever-dwindling stocks of raw materials which
had survived.

The manufacturers visited in no way confined
their attention to aircraft peinte only but as a rule
supplied products for a wide range ol customer rejulre-
nents.



Evacuation:

A copy of the German Air Force General Specific-
ation for Painting Aircraft was obtained. Samples of
ingredients and finished products, where these were of
interest, were selected at firms for onward transmission
through official B.I.0.8. channels to the Royal Aircraft
Establishment, South Farnborough, Hants, where it is
hoped to meke trials. For copies of some relevent recipes
and formulae obtained from the firms see Appendices I, II,
IITI and IV. Other literature to be sent on consists of
two books on paint testing and ingredients from Detmold,

a description of the paint testing method employed at
Travemnunde by the German Air Ministry, and a report on
heat reflecting paints from Herberts of Viuppertal.
Laboratory testing apparatus and small scale mixers, cone-
mills, and grinding rolls were in evidence in a number of
paint firm laboratories and some useful physical testing
apparatus for rubber products in the laboratories of
Vorwerke u. Sohne in Wuppertal. No attempt was made how=-
ever to earmark such laboratory equipment for evacuation
as this would require a separate Iinvestigation in conjunct-
ion with the Military Government Control Commission with
whom rests the decision on what gcale German firms are
allowed to continue working. Arrangements were made for
the evacuation of one item of eguipment however from
D.V.L. Travemunde as this is unlikely to interfere with

a8 peace~time economy - & Schopper Dahlen bursting strength
tester for the measurement of tautness of doped fabrics.
For tabulated list of items to be evacuated see Appendix
VI,

Items of interest:

1. "Polystshil®. Information alreaddy exists on this
resin. :

See C.I.0.5. Report file 22/XVII/39. I.G.
Uerdingen - G.M.Xline,

" " 5 XXIX/12 Tetrahydrofuran -
Robverts.

Report of interrogation MAP 28 Sept. 45. Dr. Kuch -
Thomas, Pryor, Gordon and Earwicker.

This information indicated that it could bhe used
either as an adhesive or as a paint resin, enabling painted
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svrfaces to be glued together or paint to be applied
over glue-contaminated surfaces. Further information
from targets now invsstigated was either entirely
lacking or very scanty, but det=iled mesnufacturer's
information on the properties and methods of use of
"Folystahl” glue were cbtained from Schafferhenrich

& Co. Detmold (See Appendix VII). Herberts of VWuppertal
had made some tests but were of the opinion that the
material, in the form supplied to them, could not be
both a protective and en adhesive and that, although

the idea seemed good, the products would hsve to be
further modiried and developed. Herbig-Haarhaus of Koln
had made experiments, also on 2 laboratory scale, and
considered that the scheme was feasible for weoden air-
craft. It was nevsr, to their knowledge, finalised for
production and would not be of particular value for
metal aircraft, They thought it was a modified U.F.
resin and might be able to find samples of some of the
components {'Desmcphen’ - I.G. Leverkusen) if these had
survived air rald damage.

2. Fireproof paints and dopes. These materiale had been
supplisd to the order of the German Air Ministry by two
of the firms investigated for use on certain wooden air- .
craft and for fabric control surfaces on wood and metal
gircraft,

Herberts of Wuppertal had produced products
based on cellulose acetate and polyvinyl chloride. They
kncw that the latter did not give a good tautening effect
but did not think this was of major importance where un-
supported fabric surfaces were small in area. They knew
of a green lacquer suntlied by Herbig Haarhaus of XKoln
for use on the Gotha glider and said this was based on
P.¥.C. They had a poor opinion of its fireproofing
properties on wood where the weight ratio F.V.C/cellu-
lose was very low. Herberts had itried bonding together
veneers already fTireprcofed (bv well known methods
employing ammonium salts etec.) but this was not successful.

Herbig Haarhaus of XKoln claimed to be special-
lgts In Tireproof paints and dopes (originally developed
for use on alrships), and in this connection had several
other firms working under licence to them at one time;
they understcocod that Herberts only made paints for metal
aircraft. Their fireproof products had the general itrade
name of "Herboloid” and were based on polyvinylchloride
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and after-chlorinated poliyvinylchloride., These resins
were supplied to them by I.G.Bitterfeld under the general
trade-name "Vinoflex'™, the Type N “25 secs” grade being
used in tautening dopes. The stability of this resin
depended on after-chlcrination being pushed as far as it
would go to give a product containing 60 to 66% total
chlorine. It was claimed that the greater the chlorine
content, the greater was the stability of the product.
I.G. did not disclose the manufacturing detalls of the
resin to Herbig Haarhaus but were willing to modify the
proportions to suit reguirements. Deliveries were checked
on receipt by a viscosity test on a solution of the resin
in xylol + ethyl or butyl acetate. The tautness of fabrics
doped with the Herboloid scheme was tested by the firm and
said to be satisfactory up to temperatures of 100°C. The
firm had heard of one complaint from the Luftwaffe in
Bulgaria dbut this was later shown to be due to structural
faults in the aircraft rather than tc the dope. D.V.L,

to whom the firm originally sent their products for
approval had given a satisfactory report as a result of
tests at tropical temperatures. D.V.L. Travemunde later
gave the team a modified opinion on the tautnesgs of the
firm's Herboloid dope scheme, The scheme when thoroughly
dry was gaid to have satisfactory tautness except in
bright sunshine. Gotha gliders painted with Herboloid
products were said not to ignite when hit by shot

(? incendiary).

The original screme for febrie consisted of
three coats as fellows:-

Grundlack - the first tautening ccat; this was

(Spaanlack) made with Vinoflex Type N 25 gecs,
red oxide of iron pigment and a very
small amount of G.B.Ester Yucker (a
high boiling point ester) as plastic-
iser. The correct grade of Vinoflex
was stated to be important.

Zwischenlack ~ Intermediate coat; this employed
Vinoflex PCU Type H, aluminium pig-
ment and Clophen A.80 or Albanol as
plasticisers, these being respectively
a chilorinated diphenyl and tricresyl
phosphate supplied by I.G.

Deck Lack - top cocat. This contained Vinoflex
Type N 25 secs. and a complex mixture

-7 =



of Dlgments forcnlourlng purposes
together with small amounts of
GfB° Ester or Albanol°

The first coat was applled by brushlnge The S
remaining coats were sprayed. Surfaceg were rnot rubbed ‘
down but’ sm@othed bv brushlnp with oolvent

The flrm.had no reason to believe that the R
plasticisers mlgrated from one coat to the other nor did
they believe in the theory propounded in some dguarters =
for.nitre cellulose that they formed loosely combined
compounds with the resin. Towards the end of the war . =
owlhg to shortage of supplies, a modified one- dOpe '
scheme was .in use. They also mads lacquers for metal
aireraft. . These were made under licence from.Warnecke
& Bomm, from Synthetic resins (alkyd-pheiol) dnd oil,
and were called "Ikarols™, The actlvities of Herbig
Haarhaug. in the field of metal lacquers are exemplified:
by the follow1ng precis of an article by che of their
ohemlsts Dr. H.F, Sarx in Korr081on . Metallsch. Bd.

0 {1444) Nr. I.S. 80/83. : :

”Proportles .of lacqucrs lOT qt@mplngs”

Bv stamplng lacquers are understood 1acquers
which adhere firmly to tin-plate after stamping, rressing -
or drawing operations. This requirement (? adhesion)
is most partlcular for deep drawings where sharp edges
are invelved, the lacouer film being either highly
stretched or. compressed. QOther requirements of such a
£ilm are ocutstanding tena01ty, toughness and tear
resistance, . Strongly elastic properties are mot by them-
selves sufficient because in the stretched state the fllm
tends to rupture over sharp edges, an effect which may
become more evident on storage.s In this connection it is
better to arrange for & plastic film capable of deform-
ation under lcad. Thin filme have a better performance
than thick ones.

Up to the year 1936 available stamplng lacquers
were based ex¢lusively on 0il., At a later date these
were replaced by the essentlally more - -guitable synthetic
resin lacduers based on-alkyd resins, manufactured from
fatty acids, phthalic acid and wlvcerlne

‘ A recent qatlcxfacto*'y 1novatlon is af oil free
svnthetlc resin lacguer.”

v
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Typical recipes are given at Appendix II.

3. Nitreecellulose and other cellulose ester dopes. A1l
the firms visited had on record the Tact Lhat they supplied
nitro~cellulose varnishes before and during the war, see
Appendix IV, Specific mention of their use on aircraft was
made by Herbig Haarhaus, Herberts and Ruth, see Appendices
L, IT 2nd III. In general these three all agreed that

N.C. by itself gave poor protection to wocd, that for use
on metals the film must be elagtic over a wide temperature
range and that for metal aircraft other resins produced by
Warnecke and Bohm of Berlin were superior to N.C., in
respect of adhesion to metals in particular. Herbig
Haarhaus produced a N.C. varnisgh plasticised with tricresyl
phosphate (Albancl-I.CG.) or phthalic acid esters (Palatinols-
IG) said to be useful on automobiles and flexible at low
temperatures. Herberts made two N.C. varnishes for wooden

aircraft to be applied over a specisl water proofing primer;

the first varnish was based on s mixture of N.C. and a
compatible alkyd resin with ved iron oxide pigment; the
second was based on N.C. alone with camouflisge pigments end
was designed to give a very smooth surface. Herberts had
been connected with the fautening N.C.lacquer develcpment
since the days of dirigibles and had made such lacquers for
aircraft pre~war; since then however less N.C. was used for
aircraft and more cellulose acetate. Ruth of Hamburg made
a pigmented aircraft varnish based on a mixture of N.C. and
polycyclohexanone and another of special intersest based on
a mixture of N.C. with a non-drying glyptal resin which
contained, in addition, a proportion of propylglycol.

This latter varnish was used over normal aircraft finishes
when it was deslired to apply subsequent ccats of water
emulsion temporary camouflage colours, the hydrophylic
properties of the propyl glycol enabling the latter to
"take” in the first instance and to be readily removed
subsequently. Reference was made at Ruths to the N.C.
lacquers produced by Atlas of Bremen and by Nobel,

4, Protection of wooden aircraft.

The finish applied to Mosquito aircraft was
advergely ccommented on in pmost German guarters. Laboratory
tests based on wood and plywood panels coated with normsl
N.C. finishes showed that considersbls smounts of water
Were absorbed on immersing the panels in water.. The lack
of adequate protection of end agrain in particular was in
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-their opinion deplorable. The problem was not altogether
an easy one but according tc Dr. Hoffman of Herberts they
had obtained a good measure of success with a scheme of
their own which depended on first applying a penetrating
varnish of phenol formaldehyde to which phosphoric acid
hardner was added before use. This was then followed
with a coat of "filler” containing N.C., alkyd resin and
iron~oxide, and finally by a straight N.C. lacguer with
pigments. The last coat gave a smooth finish of gocd
sercdynamic properties. The scheme could be modified with
respect to the number of coatse of each lacquer depending
on the type of wooden structure and its vulnerability to
the weather. Herbert of Wuppertal and Ruth of Hamburg
supplied these products. Fabric covering was not
practised owing to the shortage of fabric.

Ruth admitted that the shortage of drying oils
such as tung or linseed and the long time required for
them to dry had something to do with the introduction of
the P.F. lacquer and hardener.

Herbert and Ruth were of the opinion that apart
from the use of good paints, the ability of wooden air-
eraft structures to remain serviceable under adverss
weather conditions was bound up with the selection of good
quality wood and the use of water-resisting synthetic
resin adhesives for bonding plywood and making glued
joints; Tego film (Dynamit A.G. Troisdorf) for plywood
and Kaurit cold setting glue (U.F.) were given as
examples of suitable bonding materials,

5., Heat reflecting paints

A certain amount of work had been done on this
subject and the connection between the heat reflecting
properties of paint surfaces and their reaction to infra
red photography was understood. Glasuritwerke - Hambure,
Herbig Haarhaus and Herberts had made experiments but all
were of the opinion that the matter was "a bit of & flap®
on the part of the Germen Air Ministry who soon lost
interest in it. I.G. said the pigments were complicated
and difficult to make. Herbig Haarhaus had tested a
number of pigments supplied by I.G. They were not a
success photographiecally. Herberts however had epparently
pursued the matter more deeply and had obtained a measure
of success, Their chemist Dr. Hoffman in his researches
showed that the pigments were most Important, their
reflecting properties depending on the crystal shape, and
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that the source of infra-red used in anv series of tests
could be 2 matter of controversy. Common sgalt was a very
good material from the reflecting point of view but was
naturally not a suiteble pigment for paints. Zinc chromate
was considered to be very good., Apart from their use on
aircraft, heat reflecting paints had other applications.
It was stated that as much as 12% could be lost by evapor-
ation in conveying petrol in rail tank wagons from Rumania
to Germany. Dr. Hoffman had been discussing new patents
with the German Patent O0ffice in Berlin. He had written
up his researches and the paper would be available to
those interested; it is being evacuated.

8. Petrol Resisting Paints

Spies Hecker of Koln had specialised in petrol
resisting, flexible, stoving lacquers for use on aircraft
jettison tanks (and others) made from mild steel., Protect-
ion esgeinst corrosion was naturally important and tanks
were coated inside and outside. The regins chiefly used
were o0il modified phenolics suiteble for stoving, and were
supplied under the names "Durophen 308V hard” and AL
"Durophen 195V soft"™ by Dr. Kurt Albert of Wiegbaddn.

They were similar in general character to that fim's
"Albertols”™ but the "Albertols' were chiefly air drying.
Durophen 308V was supplied as a liquid containing 21% of
0il and 35% of butanol. The o0il was China wood oil
originally but later had been substitited by dehydrated
caster oll of the Schrieber type having drying properties
gimilar to those of Tung o0il. Deliveries were tested for
solid content and acid number. The varnishes were made

by melting the resins, running in the sclvents, adding

the pigments and grinding on a one-roll mill. The follow-
ing recipes were given for undercoat and top coat together
with recommended stoving times.

Undercecat | Top coat

Red iron oxide 170 kg. 8% kg.
Durophen 308V 385 ¥ ogq @
Durophen 241V Q7 " 170
Durcophen 195V . 65 ™ 114 ¢
Butanol - 33w ; 10 7
Solvent naphtha B.P. 5

122°C. 310 " . B3R W j
Stoving times % hr.180°C. ‘|1 hr.180°C )
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The filnished products were tested by preparing
films on iron sheets 1 m,m, thick, Contlnulty of
the film was tested electrically at 4 volts with a
search probe. Flexlbility was tested by the
Ericcson indentation method at normel temperature
using an impression of 4 m,m, diameter for stoving
lacquers and 8 m.m, for airedrying lacquers, In
sddition separate fillms were prepared by alr-drylng
on gummed paper followed by removel in water and
stoving. The films were tested In the Rumpometer at
0°C., The test methods employed were those desoribed
in

Physical & Chemical Examlnation of Paints,
Varnishes, Lacquers and Colours =
Gardner. 7th Edltion 1935.

Published by The Institute of Paint and Vernish
Resesarch, N.Y.

The firm made no products for alrcraft other than
the above stoving lacguers nor &ld they make paints
for aluminium or wood. They mede no electrical
insulating varnishes. At one time thsy prepared thelr
own blown castor and linseed olls.

None of the other firms vislted, except Herberts,

claimed to have made palnts which were speelflcally
petrol-resisting. - '

7. Painbts for Metal Aircraft:

Infoermation given under "General! indicates that
the firm of Warnecke and Bohm Welssensee Berlin sub-
mitted a scheme to the German Alr Ministry in 1936
which was approved for general use on metal aireraft
as a result of tests by the D.V.L, and that various
paint making firms in Germany were In fact sub-
contractors to Warnecke and Bohm, or worked to that
firm's recipes. Their trade-neme "Tkarol" covers
finlshed vernishes and constltuents, They supplied
artificlal resins to Herblg Haarhaus, Herberts, and
Ruths among those targets visited, Formulations from
Herberts and Ruths are appended, see Appendices I and
ITI. Herbig Haarhaus supplisd thelr Herbolold
lacquers for metal aircraft in addition to other
paints. W & B Resins No.800,No,200 and No.100 M. are
most used.,

- 12 -



The exact compositions of these resins are noct
known but Herbig Haarhaus bellieved them toc be oil-
modified phenol-alkyds. Ruths were of the opinion that
the oils used were China wood and boiled linsesd and
that resin and sulphur were alsc used in their prepara-
tien. The presence of sulphur was considered to account
for their goocd adhesion to light alloys. The supply
position of the normal drying oils for paints deterior-
ated in Germany during the course of the war and refer-
ences were made to the growing use of synthetic drying
olls. It is not 1mprobable that these synthetlic preducts
were used in the preparatlion of drying-oil modified
alkyd resins. The cholce of these particular resins was
considered logical in view of their shorter drying tims
in comparigon with orthodox mixtures of natural resins
and drying ocils and generally comparable weathering
propertics. Economy in drylng oil, natural or synthetic,
was also saild to be possible by the use of such resins.

Herblg Haarhaus used oiticiecla oil imported from
South America and a Schieber dehydrated castor oll
supplied under the trade name of "Synourin" oil by XNoury
and Van Der ILande of Usrdingen. Spies Hocker were of
the opinion that dshydrated caster oll was recently
used as a substitute for China wood oll in the Durophen
stoving resins which they bought from Alberts and Wies-
baden. Ruth of Hamburg used a dehydrated castor oil
supplied under the trade name of "Castrol" by Louls
Blumer of Zwiekau in Saxony. Spangenbergwerke of
Hamburg supplied Tall oil products derived from Swedish
gulphate pulp liquors.

The necessity for a paint film which gave a very
smooth surface and remained elastic at low tempergtures
was stressed at various targets. This was a require-
ment arising from the increasing use of very fast, high
flying, night fighters. For fllling in rivet holes,
etc., Herberts supplied a quick drying putty based on
polyvinyl chloride and Herblg Haarhaus = puﬁty baged on
chlorpolyvinyl chloride. The adhesion of these flllers
to metal, and of subsequent paint coats to the fillers,
was sald to be good and never gavs cause for complalint.

Herberts volunteered ths information that the pre-
venticn of rough corrosion products on light alloys was
very lmportant and an unprotseted aircraft capable of
700 km/hr. might lose as much as 50 km/hr. due to drag
when covered by corrosion products. Very smooth,



unprotected surfaces were very prone to corrosion.
The authority for these statements is not known
but there appears to be some truth in the informa-
tion that schemes for protection based on anodic
coating were turned down on account of the shortage
of elesctriclty in Germany.

8. Camouflage:

4 pattern card 1s attached to the German Alr
Minlistry Goneral Specification for Alreraft Lacquers
L.Dv.521/1 Behandlungs and Anvendungsverschrift fur
Filugzouglacke Tell T Motorflugzouge Nov,1941l, shows
white, silver, red, green, black and a range of
tinted greys from light to dark.

The type of paint or lacquer 1ls deflned by a four
figure number followed by a two figure number denot-
ing the colour. The interpretation of these by the
manufacturer will be evident from specimen formulae
supplied by Herblg Haarhaus Herbert snd Ruth, see
Appendleces I, IT and III.

For a short time Herberts had supplied a
speclal night black., There was much dlfference of
opinion in the German Alr Ministry on its useful-
ness and 1t was generally concluded that 1t intro- .
duced too much drag. The Germans had not enough
alreraft to devots large numbers of any one type
of specific purposes such as night-bombing, calling
for highly speciallised camouflags of a permanent
character. The I.8,238 formula of Ruth described at
Appendix IIT and at "3. Witrocellulose" above gives
the properties of a lacquer applicable to paint sur-
faces glving a surface film sultablse for use with
temporary camouflage distempers.

Apart from the camouflags of alrcraft, more
general information on the subject was discussed with
Herbig-Haarhaus. They sald that thes Germans had a
high opinlon of methods employed in Britain and soon
learned much from them. This was-appreclated by the
paint industry who later received orders for very large
quantities of camouflage paints and distempers. These
could be made cheaply and quickly from a wide range of
raw materlals and brought in big proflts. 011 bound
distempers were used on bulldings snd runways though
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they had a comparatively short 1ife on the latter. The
use of grass fertilisers was practised. Certain tar
products though useful on grass had an adverse effect
on grazing cattle and sheep, and molasses resldues were
exployed in spite of their evanescent properties during
wet weather. For many purpcses, however, net was the
most useful material.

9. Sealing Compounds:

Information on pastes or putties, for rendering air-
tight the cablins of high-flying alreraft, was obtained
from two sources. The information from Herbilg-Haarhaus
of Koln was meagre and to the effect that such a pro-
duct had been made by the Berlin branch using a special
vinyl resin as far as was known. This work had been
done by their Dr.Kurt Hofer at Berlin, engaged on air-
craft specialities,

Herberts of Wuppertal had more direct information.
They made a product called DEKH 8800 employing aluminium
leaf plgment, a mixed polymer of ethyl and isobutyl
acrylates {(Acronal 4 - IG) together with volatile sol-
vents, see Appendix I. This product was applicable
by a spatula or brush to rivetted and other joints in
light 21loy. It had good adhesion to metalg and
remained flexible over a desired temperature range of
~-80°C. to +120°C. The coating had good resistance to
the fluids normally sncountered on aircraft and no
complaints had bsen veceived on this account. Fuels
contalning aromatics had a slight softening effect as
had also alcohol. The effect of ethylene glycol was
not known. Three coats were normally applied over
Joints. No difficulty was experienced in painting
over treated Joints with standard aircraft paints and
dopes. The materlal was casy to make and production
depended only on supplies of the Acronal resin from
I.G, at Leverkusen.

A paste of the nature of DKH 8800 had ssveral
advantages over rubber sealing gaskets previously
used; 1t was readily applicd during or after the
making of the joint and very useful where irregular
non-standard repair patches had to be applied. As
new types of alrcraft wsre evolved it was not found
economical to produce rubbsr gasksts in the largs

- 15 -



number of different shapes and sizes involved. The
baste was said to be used on the Messersehmidt 109G
and on the Foelke Wulf 190 after trials made by

D.V.L. at Travemunde. There had been some differen-
ces of opinion among aircrarft manufacturers on the
necessity for using the compound. Junkers, sub-
contracting to Messerschmidt said they could do
without 1t but this opinion was based only on the
production of a few prototype pressurised machines.
Messerschmidts themselves did not like to have to use
1t but 1t had been applied to approximately 2,000 air-
craft by the end of 1943,

Laboratory tests of the compound were made on a
rectangular metal box, the compound being applied to
two longitudinal rivetted lap seams on the two largest
faces respectively. An sxcess internal pressure of
one atmosphere was bullt up over a period of one
minute from an alr reservoir and the pressure allowed
to drop to normal over s further period of cne minute.
The box deformed under pressure, bulging to the extent
of 2 ems. This pressure cycle repeated 8,000 times
resulted in a loss of only 5% of the air. The test
was made at all temperatures within the range -80°C.
to - 120°C. This form of test was made by Herberts and
by D.V.L. Travemundc. A copy of the repcrt from the
latter was promised. No vibrations corresponding to
those met with on airecraft were applied during the
test but subsequent trials on actual aireraft at
Travemunde gave satisfactory results.

1C. ERubber, Tapes, etc.:

The subject of sealing compounds was discusssd
with Vorwerke u.Sohne of Wuppertal but their activi-
ties appesred to be confined to the manufacture of
moulded rubber articles and adhesive tapes. They
also manufactured expanded rubber sheets, Thelr
expanded rubbers were made in a range of stiffnesses -
and densitlesz. Though the firm had supplied to the
orders of the German Alr Ministry, they understood
that thelr products were used =olely for heat insulat-
ing purposes on alircraft produced by Heinkel and
Junkers. The adhesive used in affixing thsse products
to metal wood and phenclic resin bonded fabrie sheet
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was "Desmodur" («IG Leverkusen). The firm were aware of
the inflammable nature of their expanded products and
their lack of resistance to the action of petrol.

The expanded materials contained discrste cells and
during the manufacture nitrogen under several hundred
atmespheres pressure was employed. Samples were shown of
- flex1bls expanded sheet from Buna S whilech could be pro-
duced in pieces 10C em. x 65 cm. and in thicknesses from
approx. 3" upwards. Smaller gamples of gtiff expanded
material approximately 2" thick were shown in densities of
0.08,0.1,0.23, 0.26. Densities of 0.05 could be made but
their value was conjectural. The samples were in sand-
wilch form with skins of aluminium, wood or "Bakelised"
fabrie, fixed by means of "Desmodur'.

The firm used Buna synthetic rubber supplied by
I.G,Holst (and natural rubber when available) for thelr
various products -

Hoses : Buna S8 and 8

Soles and heels " 3% or 8
Tyres l " 33 +some SS
Insulating tapes " . SW

Adhesive plastsrs Oppancl 200 or natural rubber when
available, alternatively

polyisobutylene

Adnesive tapes were made on & narrow fabriec of regenerated
cellulose coated with adhesives prepared froms-

(a) Mediecal tapes natural rubber of Oppanol or

polyisobutylene

natural resin (colophony)
lanolin

zine¢ oxide

paraffin

(b) Insulating
Tapes 011
Mineral rubber (Synthetic Asphalt
= 0i1l, airblown at high
temps. )
Chalk

The standard tape was 2 cm. wide. Adhesion and Insu-
'lation tests were made from time to time %o check normal
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productlon, Freguency of inspection was greater after
any change in production methods or materials.

Adhesion Test: The tape was rolled up on a mandrel
under & tension of 4 kgm/2 cm. at a speed of 50 cm/min.
It was then unrolled at constant speed (20 cm.per min.)
and the tenslon reguired to peel it off was measured
(1.45 kilos).

The test was made at 20%C., on speclmens before and
after agelng.

Electrical Test: The tape was wound o¢n a hollow brass
mandrel approximately 23 om.0.D. in spiral fashion
allowing an overlap of two thirds the width of the
tape. A metal clip was then placed on the outside, and
a high voltage {(A.C.) applied between the c¢lip and the
mandrel. '

The standard voltage was 1000 and the tape had %o
withstand this for 5 mins.

Normal production batches could withstand much
higher voltages, of the ordsr of Z2,500.

The opinion was expressed that flexibility in
plastics over wlde tempersture ranges depended malnly
on the plasticiser and that for "Plexiglas" an ester
of asceto-acetic acld was useful.

An interesting side-light on the visit to Vorwerke
1. Sohn was an interview with Dr. Feuchter, an enthus-
iastic research worker in the rubber fleld. Hes had .
published papers in "Kaoutchouc!" and "Kollold Zeltsch-
ri1ft (Chemische Beiheft} " in 1923 and 1929 on the
phenomena associated with "recked" (stretched) rubber.
His co-author for the 1929 paper was Dr.Hasser of
America who had made the X-ray study.

11, Miscellaneous Technical Information:

This was either volunteered by the firms or arose
quring visits to them on the subjects abovs.

The velue of ancdic coatings on light metals as
an 2id to the adhesion of paint films was recognised by

Ruth and Herbert.
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Nons of the flrms visited had mads lumincus palints
or appeared to be interested in them,.

"Aviatin! dopes had been made by Theodor Kotthof
of Koln - Raderthal but the firm had evacuated all their
technical records and technicians to Ermannsdori-3axony
now 1In the Russian Zone. Herr Cottaeous at Koln and
Herr Wespubtat at Sehladorn were entirely non-technical
and could zive no helpful information. They sald that
Dr.Jung at BErmannsdorf was the authority on technical
matters.

A spot welding flux for ferrous metals was made by
Herbert under the trade name "Standoplast™. This con-
sisted essentially of synthetlc fatty acid from the
Flscher Tropsch process carried out at Witten. The
fatty acid mixzture as produced was fractlonally distillled,
the lowsr molecular weight acids belng used Iin the pro-
duction of soap and synthetic edible fats and the
rogidue (Cog to Ogg) being ussd by Herbert in "Standop-
last"., Thils was c?aimed by them to give excellent
results in welding and to act as & rust preventive on
other iron surfaces. D.V.L. Travemunde gave a satls-
factory report of the material. It was sald to be
superlor to lanolin as a protectlve for alreraft ferrous
metals, an important point for the Germans who desgired
a longer 1ife from their machines than the British.

Tt was largely ussed in the manufacture of "Y1t and
Hvzﬂ .

Chlorinated natural rubber paints had been made Dy
Herbilg-Haarhaus, Herbert and by Court and Bauver.
Herbert had supplied this during the war tec the German
Navy for use on submarines as & protective for iron
against corrosion by battery acid. The resin was
"Pergut" - IG., Chlor-Buna was now all used for tyres.

Antifouling paints had bheen supplied by Herberts
containing the mercury and copper salts of the hi%h
molecular fatty acids used for thelr "standoplasth.
Suech paints had to be applied on top of =2 special
ingsulating varnish on light alloys to pravent corro-
sion. Laboratory tests {zalt spray and temperature
humidity cyels) wers carried out by the firm, and
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exposure tests in the sea were maeds by D.V.L.

at Travemunde and in the North Sea., Ruths made
ships-bottom paints using resins supplied by
Warnecke and Bohm, but knew of mercury-containing
paints made by F.A.C. Van der Linden & Co., Hamburg.
((fanager, Herr Vorsmann).

Wrinkle finishes (for aircraft instruments, ete.)
were made by Herbig-Haarhaus from mixtures of P.F.
resins with 3 to 5% of raw Tung oil. The best drier
was a cobalt compound.

Heat and electrlcally conducting paints were made
by Herbig-Haarhaus, the pigment being the finely pow-
dered material used for collector rings and brushes
on electrical saspparatus. -

For out of doors use on electrical gear Herbilg
Haarhaus made lacqusrs from asphalt + 5% processed
linseed o0il. The films did not melt in the sun.
During the war bitumen paints were used. Wire enamsls
were alsoc made by Herbig Haarhaus from phenolilc
resins or cll varnishes having guick drying character-
istles. -

Silicones were not used commercially in Germany.

Polystyrene was used in the treatment of fabrie
to produce synthetic lezther.

Phenclic resin lacquers had been supplied by
Ruth for the treatment of magnesium but thils was not
an alrcraft application.

12. Laboratory_Apparatus: Small Scale Apparatus and
Plant in Factories:

Air raid damage made 1t impossible to obtain a
clear overall picture of the laboratcry apparatus and
plant at the targets visited.

Herberts of Wuppertal however had not suffered
much damage to the offices and laboratories. These
were situsted in a building of three storles very
well 1it by natursl daylight. The laboratories were
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very well equipped for the analysis of raw materials snd
research on new materials and processes. The small
scale apparatus was of a high standard of excellence and
included a very useful bank of steel roller mills. The
emell scale was extended to part of the factory where
0il cooklng pots wers-in evidence for the making of
trial batches. An "oven!" with a working spage of about
8 ou.ft. was used for tests from -80 to+120°C. and was
particularly useful for the "Abdichtungspaste DKH sgo0o".
The factory was situated on a hillside and made uss of
gravity for the flow of liquid productis.

‘ Horbig Haarhaus appeared to have had a similar
good laboratory but this had suffered to a considerabls
extent although the offices were still in good ordsr.

Vorwerke u. Sohne had been damaged by fire butb
the fabric of the factory had been extenslvely
repaired. In the adheslve taps section the tapss
were wound on a spider as in British practilce but
benzene was recovered from the drying rooms by absorp-
tion in activated charcoal. In the insulating tape sec-
tion solvents were removed on the coating machine and
recoverad. The laboratoriss in an older part of the
factory weres in good order and contained apparatus
for a full range of tests on adheslve tapes and
moulded rubber. This apparatus escaped major
damege during air raids by belng kept in a cellar.

At some firms the damage hed been such that the firm
had evacuated everything that could convenlently be
removed to new factory sites in the east. (This
1ncluded items of plant, stocks, records and the
technical staff). In these cases all now appeared
to be in the hands of the Russlans.

13. Large Scale Plant:

The paint-making plant seen at the various Works
was generally of well-known types. Gum-running in
varnish making was done by the "English method" in
gas-heated kethles. Pigment pastes were kneaded
In machines of the Werner-Pfleiderer iype, and ground
on steel roller mills; single roller mills were
commone st but 2- and 3-roller mills were seen. Ball
Mills (steel) were used in some places.
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13. Large Scale Plant (Contd.)

Gustav Ruth of Hamburg had a very useful
cooking pot with condenser, heater and cooler for

the controllsd air-blowing of drying oils. The
process coulc be completed in 2 to 3 hours instead

of the usual 24 hours.
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APPENDIX T

Alrcraft Tacquers, Sealing Compounds, primers, ste.

Formulag from Dr.Kurt Herberts & Co.,Nuppertal
Barmen

‘NOTES: Fowr figure number = type of lacquer) German Air
; linistry

Two " " = shade Speeification

Acronal 4 mixed polymer frem ethyl and
isobutyl acrylates made by

I.G.Bitterfield.

Abdichtungspaste = gealing compound for pres-
: surised aircraft.
Glastal-Einlagssgrund = vitreous penetrating base -

first coat in waterproof scheme
for wood.

phenolic resin modified with
drying oll - Dr.Kurt Albert,

Durophen 263. D

Wicsbaden.

Plastophal = U.,F.resin., T.G.Ludwigshaven
and Oppau.

Hardner = Phosphoric acid

K.¥.Harz 2 melamine formaldehyde resin -

I.G.
benzyl butyl phthalate

]

Palatinol B.B.

Tkarol trade-name Warnecke and Bohm

Kunstharz A W.2.

"

cyclchexanone ~formaldehyde
resin - I1.G.

Kunstharz 100 m. Warnecke and Behm resin said
to be drying oil modified
phenol alkyd with resin and

sulphur.
benzine B.P.80 - 1020C.
2nd runnings fatty acid

"

K.30
Nzchlauffsttsaure

1

Caput mortuum

dead black plgment Fez0y4 -+
MnOg
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APPENDIX VIT

POTYSTATL

INFORMATION SUPPLIED BY SCHAFFERFENRICH
& CO,, DETMOID (Translated)

Application

For high~duty cold-glueing of wood in aircraft,
automobiles, ships and woodan structures.,

Properties of the glued-joint

In the viscous unatbeched condition, plastic
Polystal glue withstands completely the action of eold
and boiling water, and mekes extremely sirong joints. 1In
congequence of its stability to heat, moist air, mildew
and bacteria, full resistance to weather ia given in
unfavourable circumstances,

At places of thick masses of glue ("Glue nests™)
a high tenacity ie also obhtained. The additional layer
of glue does not cause increased wear of working tools.

Workine method

The three products Polystal UL, Polystal ULl and
Polystal Accelerator “"Green” are required.

Polystal Accelesrator “Green®

The accelerator golution is prepared ready for
use by dissclving? :

20 parts by weight Polystal Accelerator “Green®
{(powder) in 80 parts by weight cold ox warm
water,

This accelerator solution can be kept for any
length of time in a closed vessel (glass flask).

Composition of Polystal Glue

To 100 parts by weight of Polystal UII are added
40 parts by weight of Polystal UI (in that
order) . .
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Composition of Polystel Glue (contd.)

Instead of weights, volumes may be used, when
it becomes:

100 volumes Polystal UII, 40 volumes Polystal Ul

After well mixing the components, the glue
is ready fTor use.

At & temperature of 20°C., the Glue base is
to be used within 10 hours. The periocd of use is
curtailed at a higher temperature, the contalning
vessel being cooled by immersion in cold wabter if
Necessary.

The Polystal accelerator “green® solution is
applied to one of the surfaces to be glued together by
means of a brush, sponge, or by immersion. ¥Four hours
at the latest after the mpplication of the accelerator,
the time of pressure is to be doubled,

: The Polystal UIL/UIL mixture is applied to
the other wood surface by a spstula, glue-roller or a
brush. Within an hour after the application of the
glue pressure is annlied. '

Duration of Pressure -

2 hours at 20°C, Wood and Amblent temperature.
5 i T 10 OC R i 7" I3 i

& 1] i 50@ s 01 ¥i 7 ]
overnight at temperatures below 0°C.

Previous treatment of the Wood

Soft woods and absorbent hardwoods are
roughened in the direction of the grain with sand-
paper No, 4 or 5, Particularly smocth and close
hardwood, like Ash, Birch, Lime and others are scored
by meang of a fine toothplape. A high glue strength
18 also obtained with smooth, not too rough, saw-cut
surfaces,

Reglueing

Unstuck layers of Polystal glue can be glued
together again without damage. The sccelerator is
accordingly epplied to the roughened or gluefree surface.
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Glue containers

Especially convenient glazed earthenware pots
with an internel comnical shape (Sunvliers: Annalosrger
Steingutfabrik A.G.Magdeburg) =llow easy removal of the
residual glue by immersion of the pot in hot water.

Brush and Spatula cleasning

The tools used for the application of the glue
are cleaned immediatelv after use with Polystal thinner.

Storage of the Glue

Barrels containing Polystal UI and Polystal UII
are always tightly closed immediately after removal of the
adhesive., Penetration by moisture (also from the air) is
to be prevented, since this greatly reduces the mobility
of Polystal II and the 1life of the glus base,

Polystal UI and Polystel UIL, 1like Polystal
thinner, are inflammable, and are not therefore to be used
neaxr naked lLights or fire.

For observatlion

‘ In consequence of the solvent content of Polystal
UL and UII (Ethyl Acetate), the Workshops are to be well
ventilated, and preceutions are to be taken against Tire
risk.

Naturiﬂg time of the mixture amounts to one hour
before the use of the glue.

119182/1350/18.3.1.6./PSC/27.52.2.
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