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. SUMMARY

‘zﬂreduce production tim;i the rman alrcraft lndustry

In order to conserve metal, especially aluminum, and

developed several semistructural and structural parts
n wood. The boldest venture In this direction, which 1s
here reported, is the all-wood wing of the He~1l62, Wooden
arts of lesser importence were found on the D0o-336 and the
-W-190 apd Me-262.

.

A new type dedcing boot which comprised resistance
res embedded in & plastic sheath was also of 1lnterest.
early instellation had been made on the Do-335.

A new and exceedingly interesting "sealer" or lacquer
d been developed by I.G. Farbenindustrie and applied by
Heinkel. This was Polystal, a di-isocyanate resin which
.;as used to seal the integral gas tanks 1ln the wing of the
e~162,

No radical or startling spplications of molded plas-
tics were uncovered.

. INTRODUCTION

In order to ascertain the new dsvelopments in sir-
craft parts of wood and plastics, the chief engineers of
several aircraft companles were interrogated and one of
the leading designers of wooden alrcraft in Germany was

. also interrogated. A limlted number of .mlected targets
wore also investigated.



CIOS Targets Nos. 25/260. 5/11.

25/196.
REPORT I - THE USE OF WOODEN AND PLASTIC ATRCRAFT
TARTS TN DORNIER ATRCRAFT

Personnel Interrogated

At Manzell and Ravensberg -

Herr Flittiger, Chief Design Engineer
Herr Goetsch, Purchasing Agent

At Richenbech -

Herr Bauer, Model Supervisor
Berr Brombelss, Assistant Plant Manager

Results of Interrogation

In addition to the customary appiications of
plastics, such as plexiglas closures, molded phenollic in-
strument housings and knobs, thermoplastlo cable insulaw
tion, adjustable collar-bution cable binders, molded
plastic acceassories, and plywood sccess~doors, the Dornier
engineers had developed several lnteresting appliocatlons
of wood and plastics., These included a metalllzed screen
or shield on the interior of the housin% for the dlrection-
al aerial 1) of the Do-217, a speciel plastlc de-lcing boot
apd speclal plywood leading edges for the wings and fins
2) of the Do-33b6.

Observations

The housing for the directional serial of the Do-217
was fomed from plexiglas and ¥n iteelf it was not oute
standing. However, on the internal surface of this hous-
ing w metallic shield had been applied by & metallizing
process. The shield was in the form of & sunburst with
twenty-four rediasting rays, each about 3/4" wide. The
center was about 6% in diameter. The workmsnship was very
good and the edges were so exact that the metallizing must
have been applied through & cut-out shield. An experiment-
al housing was found in which the shield had been applled
with oonductive paint. The metallized coating was much
less than 1 mm., thick and appeared to be aluminum.

Ty Nofe: See Photograph I.
2) *® ® w& II angd IIX.



I The spedal de-icing boot was comprised of a web or
mesh of resistance wlre embedded in a thin layer of plastic
material, It was stated by Herr Flittiger that the plastic
material was 7 mm. thick on the wings and fins of the Do-335,
The plastic sheet was cemented to an aluminum back. The
plastic composition was known as "Oppanol"”. The advantages
of this boot were simplicity of attachment and the flexi-
biiity in design. A complete report on the electrical
characteristics of thls boot has been prepared by snother

lmember of this team, Mr. K. Burnham.

Several wooden semi-structursl components were incorpor-
ated on the Do-335. These wurs sections of the leading
ledge of the wings and the leading edges of ths vertical
fins, which were constructed of plywood, because they serveds
es radar housings for the night-fighter design.

' The deslgn of the parts was completed in cooperation
wlth Herr Eric Bachem, Bachem-Werke, Waldsee, who was one
of the outstending designers of wooden aircraft in Germany.

The plywood sactions of the wing were about 8' long
and 15" deep at the despest point. The edges were reinforced
with additlonal layers of plywood and the part was held in
place by screws through the reinforced areas. The skin was
comprised of & layers and was approximately 1/16" in total
thickness. The face grain of the veneer was set at 459 to
the longitudinal axis of the wing. The structure was rein-
forced with 8 ribs, each approximately 3/4" x 3/4". The
ribs were comprised of 1/8" veneers. The assembly was
bonded with "Kaurit WHEK". It was stated that these wooden

lparts could be interchapnged with a section of the de-icing
boot. ~The structure of the lesding edge of the fins was
similar, but lighter. 2) The wing leading edges were
fabricated by Kittelberger at Hlchst near Bregenz. The
leading edges for the fins were fabricated by Bachem-Werke
at Waldsee. The fabrication technigues will be discussed
lin Report VI on the latter factory.

The documents ssized at the Dornler plant were the

Deutsche Normen Nos, 9138 and 9140 which were standards
lror Plexiglas and f&brics for alrcraft usage.

2} Wote: See Photographs II and III.

l -3 -



CI0S Turgets Nos. 25/147 and 5/105

REPR T II - THE USE OF WOOD AND PLASTIC AIRCRAFT
PARTS IN KMESOERSCIMTITT ATRCRART

Observationa

At the Munich Municipal Airport a number of wrecked
Me~262 aircraft were inspected. It was observed that in
these aircraft plywood access-Aoors were used interchange-
ably with metal doors. This is especlally true of a large
sccess=door on the side of the fuselage which opened into
the radio compartment. The plywood doors were comstructed
of a plece of formed plywood, 1/16" thick, reinforced
around the edges with a strip of pine, approxim tely 3/4"

x 1/2". Some doors also had reinforcing ribs. The inter-
jor surfaces were lacquered to reduce moisture penetration.

It was also noted that the instrument psnels and the
control panels on the sldes of the cockplt were construoted
of plywood, approximately 1/2" thick. This represenis a
very marked decrease in the quality of Germen aircraft and
points to serious production difficultlies and shortages.

The leading edge of the fins and ths stabllizers on
some of these ships were also of wood construction.

. At the Measersachmitt dispersals visited in southern
Germeny no plastic or wood parts were observed.



CIO8 Target No. 5/117 and T/O's
II1 - THE USE OF WOOD AND PLASTIC AIRCRAFT PARTS
ETHY : L RA'E ON THE ORGANIZATION ¥

HE INR X ) : GAl MEY

REPORT
N Th¥

Personnel of the Heinkel Organization who were interrogatsl:

At Innsbruck (M 48/D 76) on 7-7-45. Hotel Hungerbergen
Dr. Karl Schwirzler; Chief Designer.

At Jenbach (M 48/E-07) on 7-7-45, Heinkel Plant.
Herr Paul Pantke, Technical Director of Subcontrect=
(Vienna) ing
Herr Anton Grassinger, Direotor of Jenbach Plant.,

Personnel assoclated with Orgeniszation Miy who were -’
Interrogated:

At Esslinger (L 49/8 11) on 6-30-45, Staatliche
' Ingenieur Schule.
Professor Heinz Prinz, Experimental Design Engineer.

At Ebersbach.(L 48/8 31) on 6-30-45. Holszs and Metallbau
G.mebH.
Herr Rogmann, Purchasing Agent for
Organization Miy.

At Biberich (L 48/X 54) on 7-3-45. Schwibisher
Formholz G.m.b.H.
Herr Fritz Armbruster, Technicsl Director.

At Eaufbeuren (M 48/Y 12) on 7-12-45, Schwlibisher
Formholz G.ml.b.H.
Herr R. Novwirth, Bngineer.
Herr D. Sost, Engineer.

At Iaﬁg (L 4a/x120) on 7-8-46., Heim~Werke G.m.b.H.
rr Wilhelm Heim Owown
Herr Richard Heim ¢ ore
Herr Amende, Engineer and Draftsman,
Organizaetion Miy.

Results of Interrogation

Interrogation of psrsonnel of the Heinkel Organiz-
ation disclosed the faot that the Heinkel Ko0.1l62 air-
plane was partly designed in wood to conserve aluminum
and to reduce the humber of man hours required to pro-
duce the alrcraft. Ths design was reported to be &
compromise and was chosen from several designs submitted
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by the leading German alroraft manufacturers in compliance
with a request and specifications sent out by R,.L.M.

Dr+ Sobwlirzler reported that the competition was very

keon and that the Heinkel design was chosen, because it
provided the greatest possibil%ty for the use of standard

aircraft parts, such as landing gear, whioh were already
in production,

It was reported that the following parts of the air-
craft were fabricated from wood: ths wings, the W1n§
tips, the nose, the vertical fin, the allercns, and the
instrument panel. To expedite the productiom of these
parts, a group of subcontractors were organized into an Y
interlocking produstion system known as Orgenization M&zl\.¢d
under the direction of Dr, Kurt My, This organizaetion
was primerily concernsd with the fabrication of the
entire wing of the sircraft. :

The design work on these wooden parts was carried
out in Vienna under the direction of Dr, Schwirzler.
Intermediate design change, subsequently introduced to
Overcome prodmtion difficulties, were made at Ebersbach
by Herr Amende. These changes only affected the produc-
tion of Organization My,

Dr, Schwlirzler reported that the wings were designed
to have a load factor of 11.2. The static test of the
wooden structure ylelded & value of 100% of the deaign
load. The deslign criteria were taken from the stqndards
on plywood set by ths R.L.M. These criteris are given
in two brochures selzed at Eberabach entitled, "Kiefer
in Flugzengbau" and "Priifvorschriften fiir Tragflﬂgel
Ro. 12%, end in the Deutache Normen on plywood.

Other organizations besides Organization Miy
contributed to the production of wooden perts for the
Heinkel No. 162 These were reported to be Scheffer in
Linz, "whrzhter in Zeubenroda, Behr in Sprengen, and
Amme, Luther snd Seck in Lend. These companies are
mentioned in a pamphlet selzed in Ebersbach entitled, " ]
Programm 8alamander. This document was marked "Gehelim".

The flat plywood panels used by Organization MAy
were supplied by the Wechter Organization which was set
up to handle all aircraft plywood. Formed plywood was
supplied by Behr in Sprengen near Wendlingen.

In Appendix "A"™ a photostat of the breakdown of
Organization My is included.

-0 =



. Observations

All the plywood used in the airoraft wes Tego-bonded.

The veneer was red beech, The spars and ribs were pine,
elther massive or laminated, The curved sections of the
leading edges of the wing were comprised of 3 layers of
3-ply plywood bonded together with "Esurit-#". The form-
ing was accomplished in “pgessholz“ diss undar a pressure
of approximately 3 Kg/om.<, applied mechanically. The
resultant total thickness was approximstely 5 mmn. The

. remaining surfaces of the wing were covered with fla¢
panels of plywood which contained 5 plles. The wing vover-
ing was comprised of 3 parts which were boned together at

. soraf joints with "Keurit-W". The essembly of the internal
structure of the wing was also accomplished with "Kaurit-
WHK" .

. Further, since the central sectlon of the wlng was
used as an integral gas tank, the lnterior was sealed with
“"Polystal', a poly-di-isocyanate resin manufactured by the

. Y.0, Farbenindustrie at Teverkusen. This sealer made the
plywoo pervious to slrcraft fuel and slnce the resin
had a low modulus of elastlcity it withstood vibrational

. stressas very well.

Dr, Schwlrzler stated that the Heinkel plants had
built 120 planes and that about 300 sets of wings and fins
had been delivered to the fimm by the subcontractord.

This was confirmed by Herr Pantke,

. Professor H. Prinz was working on the design of a
simplified wing-covering for use by Organization Miy.
His results are reported in a document selzed at Ebersbach
. entitled "Schalenintwicklung No 162 - Bauart Esslingen,"”
It was reported by Herr Rogmann that this method was never
put into production.

. When questioned regarding the relative merits of wood
and metal sircraft components, Dr. SchwHrzler estated that
if a wood and metal part, a wing, were gach desigmed for
the sams load Tactor, the wcmaen5 structure would be 20%
haavier thap ite metal counterpart.

It was also stated by Dr. Schwirzler that the wings
of several previous Heinkel designa had been made of wood.
These aircraft included the He~ 59, He-60, He~70, and
He~116, The unimportant parts of the He-170, & new design,
ware fabricatsd in wood. These included the access-doors.

The Heinkel designers had for a long time attempted
to incorporats wooden parts on thelr aircraft, but
-7 - '



Br. Schwirzler stated that metud was more suitable for air.
eraft production because of its greater uniformity,

Dogumaenta

See Appendix "A®,

No blue printe on the cormtruction of the wing of the
He=1l62 were avalilable,



CIM Target No. 4/217

REPRT IV -~ THE PRODUCTION OF WOODEN ATRCRAFT PARTS
AT THE BACHEM-WERKE

Personnel Interrogated

At Waldsee (148/ x 52) on 7/11/45
Herr Eric Bachem, Cwvmer.

Results of Interrogation

Herr Bachem, who by his own admission was one of the
outstanding designers of wooden alrcraft in Germany, had
worked and consulted on the wooden parts for the Do-335,
the He-162, and the "Nattar".

Natter

Obaservations.

His plant was producing the leading edge of the fin
for the Do=335. Flat plywood panels, cross-~bonded, we
purchased and fabrication of the components was accomplishe
ed by glueing the panels together in “pressholz" or hard
maple molds using "Kaurlt-WHK" glue and elevated temper-
atures, The shell of the leading edge was formed by
assembling the plywood panels In the molds and forming and
curing at 1B0°C, No accurate estimate of the pressure was
given, since the pressure was applled through screw clamps.
The ribs were cemented into the shell 1n a speclal jig.
Hoops or bands for the fuselage of the "Nattar" were also
fabricated in this plant. These were lamlnated from thin
veneer and were made as continuous loops or as heml-ssections
which were later joined by scarfing and cementlng. Wing
tips of plywood were also fabricated for this ship.

This program had been investigated by the A.T.I.

Documents

No documents were seized,



REPORT V - PRODUCTION OF AIRCRAPT
KT THE FIRM OF J. REISS, TETINANG

hd ¥

Personnel Interrogated

At Tettnang (48/C 39) 6/28/45
Herr J. Relss, Owner and Plastics Designer
Herr 3, Nissen, Assistant to J. Relsas,

Results of Interrogation

The firm of Reiss fabricated the speclal Plexiglas
aerial housing used on ‘the Do-217. 1} A poor grade of
plexiglass was uysed and the parts were formed in metal
molds. Herr Relss statsd that he had never used plastics
or "pressholz" for molding plastic parts. Examples of
thig aerial were found in which the metallic "sunburst"
shield had been painted on the interlor of the housing
with conduclve peint and also some in which this metallic
shield had been applied by the metallizing process, Thse
latter wers on production ships. Herr Relss conflrmed
the use of metallizing in applying this shield. He did
not know where the metallizing was done,

Obssrvations

This firm also made & housing for radioc equipment “Ja,7
for the Luftwaffe. This was a right cylinder 6" in Mrmdle
diameter and 10" high., It waa fabricated of opaque white
Astralon, & rectangular tube 2" x 4" of clear Astralon
projected tangentially from the slde of the cylinder.

Herr Relss dlsclalmed any knowledge of the purpose of this
container, A stock of approximately 300 parts was on hand

The firm also produced plastic sinks and nameplatss
for the Lgrtwarfe.

For the Reichsbalm they produced 250 water tanks
of wided Astralon. The welding method was apparently
that described in a T.I.R. Report.

Documents
The only document selized was a& brochure describing

the above-mentioned parts with the exception of the
aerial housing.

TY Note: See Photograph I,



PHOTOGRAYH I.

Directional-Aerial Housing

Dornier Werke, Manzall

Plexiglas with shield spplied by the
"Metallizing" process
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PHOTOGRAPH 1II.
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Leading Edge of Vertical Fin
for Do-335

Bachem-Werke, Waldsee
Laminated, shaped plywood.
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PHOTOGRAPHE III.

Leading Edge of Vertical Fin for Do-335
Bachem-Werke, Waldsee
Leminated, shaped plywood
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