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REPORT OF MOVRFITS

Fridav, May 25th,

Flew from London tu Brussels, from Zrussels to Volst. Houd transport
from Volst alr-strip to Z2ist iy CGroup HeQe, 2t Venlo.

Saburiu, lav 20th.

awzited Lo Coamander Powell and Zuptain Lewis, who Mol sot stranied 3
Crugsels the previous day.

Suaday, Jley S7th.
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Rend transport from Yenlo o Tincer; FO ailas
2lst Arumy Sroup.
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dondayr 23t Mor.

.t

Unavailing search for assessor's veport in vorions T.0's at Winsen,
advence 21st Army Group H.J.

Tuesday, Tuy 28th,

Venlo to lfordenhaw, via Hamburg and Bremsn by roald trensport.

Wednesdazr, May 30th,

General efamination of plent enl bersonnel in fhe woraing. Tntarvies
vith Town ilajor of Rraks, 35 3. 1les away, to obiain 15 Kw. surreat for
olant.

Thursday, hiavy Jist.

Apparatus warmed uy.

friday, June ist,

¥orning : apparalus runting. Afternoon ;  dismantling and packing re-
quisitioned plant.

Saturday, Jwie 2nd.

From Nordemham returnsd to Winsen by road transport.

Sundey, Jyne Srd,.

Prom Winsen to Bmissels by road frenspori, (410 miles).

Mondey, June 4th.

From Brussels to Lgndon by sirorafi.



—4-.;-

GETERAL INTRODUCTION

On arrival at the factory this wes found to be
Juarded by Lte Vj Eardwick, C.C. No. 131 Plakoon, 'C' Company, 1lst
Royal Bucks, with 17 men. The factory was noi included in his original
target orders, which did ineclude locally e Pocke Wolf factory and a
superphosphate fectory. He vorrectly decided that this was by far the
nost important target and installed himself in this factory, making his
own querters the-gensral offioe building.

The faotory consists of some seven acres of
high cless brick buildings, being a sirip along the left bank of tle
Weser about five miles from the mouth into the North Sea. If employed
300 without the shipping department, -of which 200 were men and 100
GRS,

There are two shadow fagtories, one at Feld-
kiroh in Vorarlberg in Austria and another at Newnark b. Plauen, Saxony.

The factory mekes telephone -and telegram cables
for land and sea, no flex or power cable being made. ' No rubber is
used but gutte percha is used for sea cables and insulation is dons by
this material, paper, lead or styroflex. The three main %types are as
follows : =

(1) Long distance trunk cables, repeater and
puppinised, 80 %o 200 pairs.

(2) Trunk zome, no repeater but puppinised,
20 to 100 pairs.

(5) Looal cables, no repeater, not puppinised,
up to 1,200 pairs. '

On finel briefing by Li. Commender Goodge,
issessor of T Force, 21ist Army Group, at Winsen, I suggeated that a
osbls expert might accompany me to do that part of. the work while I
attended to Styroflex alene. Lt. Resds, R.N.V.R., & T Force assessor,’
vwas detailsd to accumpany me. Any information on the ocable side,
manufacture or machinery, can be obtained from his report.



PERSONNEL

The following 1s a 1list of the executive
perxgrnel of the factory : =

Chairman s+ses. Direktor Julius Bngler _(Swiss)

Activs v
directors <. Direktor Fuhr
{Commercial)
Direktor Greis
(Shipping) -
Direktor Boos.
(Technical)

Yo further reference or contacf was made
with the first three nared.

Under Direktor Boos Wera'thé following ¢ -
Cable cores -~ Herr Logemann.
Cable armour - lerr Wohlkei.
Fleotrioal %tests -~ Herr Reingardt.
Styroflex =  Eerr Hennemgnne

Faobory engineer - Herr Weidau.

Ls and when necessary foremen and worlouen
ere called in, with whom no contact was made, the entire information
“ging athered from Direktor Boos and Herrn Mernnemamn and Weidata
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GENERAL PLANT DESCRIPIION

There are six production and two research machines
installed at Norderham. These were manufactured by Berstorff 1.-3.,
of Henover. . The sjix production machines are installed in line, each
in i1ts own glass-windowed, wooden compartment, oomplete with adjustable
sliding glass roof, nine feet high. The reason for this will become
apparent later.

The, general scheme of the plant is identical with
apparatus installed in Aldis country, consisting of en electrioally heat-
ed extrusion wachine, spreader or fish-tail, knives and rolling equip-
ment, The cutput of finished foil, of 2il dimensions, was etated for
last year to have beén 15 tons per month, which should be read as crude
foil and which links up with the figure of 2 kilos of polystyrene per
hour per machine.

So important was this mnamufacture considersd by the
German government that two shadow factories were erected { see page 4),
but t‘nese are stated only to be making threads.

. The polystyrene is added from & hopper as & powlsr
in a continuous stream, as, even affor filfers, it was stated only to
have sufficient homogeneity if this course was adopted.

The whole principle of their extrusion 1s that the
work is done in an atmosphere up to 50 C, the heat of the glass—windowed
comparimantz being generated by rediation from the extrusion machines.

The thinner the foil to be made the highsr the
temperature in the compartment, and, in the case of*the thinnest mater-
ial made - 10 mu. = the  temperature is maintained at 50°C. 1In this
hattery of machines, which once started were k¢pt running day and night
2ng only stopped for cleaning of the styrene filters, the middle com-
partmenta, l.e. those less liuble tu lose heat by radiation, were always
qzed for ‘the thinnest foil.

Constant teaperaturs and air conditions for nialcing
saetisfactory, first quality, 10 mu., foil can not be ohtained in less
than 24 hours contipuous running.

.The workpsople have, ten years' experisnce and a
lot of compliocated measuring 'Lachmary has been replaced by tiained
fingers. The workenen watch the operation froa the outside of the com-
purtment and only enter it to make the recessary adjustments. ~It was
further stated, and believed, that during the manufacture of the 10 npu.
material anybedy walking past the shiclded spresder would tear the film,
and examination of the £ilm on the spreader in the case of thin water-
“dals, 60 mu. to 40 mu. is done from the underside.
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It should be noted hers that the whole installa-
ion Is wired for 220 D.C current cbtained from steam tuwbine gensra-

A0,
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DETATLED PLAIT DESCRIPTION

EXTRUSION

The extrusion wachines were of fwo typses, one mor:
modern than the other, their differeaces only being that the old iype
was V=belt driven and the new type by direct coupling, in both cases
with 8 5 h.py motor.

Further, the old machines had square extrusion
heads whils the modern model is rounded, but this is mersly to facili-
tate the removal of the plate and filters to be cleaned. The extru-
sion head that has been requisitioned for transfer to this country is
of the latter type.

4 drawing of the whole plant lay-~out was requisi-
tioned and is being sent under separate cover tu this comtry and a
detailed drawing of the two types of extrusion heed is also on the
WaY e

The extrusion machine is not fitted with s variable
speed gear but continuzlly extrudes at three kilos per hour.

The screw is of regular, i.e non-diminishing,
plitceh, and is very deep, the outside diameter being 200 midlimetres
with a shaft of 80 millimetres leaving 60 millimetces for the depth.

Right angle extrusion is nét vsed or advised by
them since this causes blind spots in the melfed polystyrene chamber
where radiation-could occur.

Contrary to British belief, the polystyrehe is not
cooled on enterin: the extrusion headto et rid ol the work heat, but
is insulated to keep up the temperature.

There are three heating coils on the extrusion heas
which are insudated. -

‘ Extrusion of an oval tuhe to facilifate spreading
is not necessary and was not tried even experimentally. The extru-
sion nozzle has a 30 millimetre adlustable finishing straight to glve
goed surfece, as is the British nractice.

Pregoise measurements of the axtruded polystyrene
tube were not taken but the extrusion head will give these. It is
of the crder of 6 centimetres in diweter with a4 wall thickness,
before swelliny takes place during ektrusion, of % millimetre.

The built-in filters vary with the thicknegs of
the foll to be made,; but usually consist:of fince wmesh brounze,
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samples of which are in the extrusion head, and which are backed by
thicker mesh wire gauze to prevent deformation by pressure. The pur-
pose of these filters is twofold : -

(1) to increase homogenaity of the extruded
material.

(2) to remove dirt which comes in the orude poly-
styrene - German war packing consisting of
paper sacks -« and particles of iron from the
hammer mill which grinds the material deliwvered
in erystal form.

SEREADER

The spreader is precisely as shown in the original
article in "Kunststoffe®™ in 1940, and wheels replace the ball-bearings
in the British model. They resemble flattened cotton reels end are
made of good quality mild steel. The two wheels on either side of the
spreader, nearer the extrusion heed, are of a different diemeter from
the rest which are sbout 1 centimetre. The wheels are all mounted on
very small ball-bearingas and must cccasionally be oiled, and, in any
casae, kept free from siyrene. Should ene wheel stop the foil is
brokene:

The fish-plate iz held into the extrusion hsad by
a8 long thread, precisely as in the British example. A boss 15 milli-
metres long on the extrusion head takes the thread and the fish-plate
is screwed in so that the distance from the flat face of the head to
the inside of the rectangular boss at the angle of the spreader im 75
millimetres.

The thickress of the foil is controlled not hy in-
creasing the speed of extrusion, which remains constant, but hy varyving
the take-cff speed on the winding equipment. Caloulation of the
stretoh ratio of film tc tube perivhaty, including the wistretched trim-
mings, gives 3:1, which is considerably less than the figurse in the
original Germany article of 4.5:1.

Alr cooling takes place by two Jets, adjustable to
any height or direction, one on sach side of the collar of the spreader.
It is important to realise that their function is to breathe out air
tc the shouldar of the foil as it is formed, in contra-distinction to
blowing. A thin shest of metal protecis the spreadsr on sither side
from unnecessary air current disturbance, it extends from the cutting
gear to the extrusion head, being two feet high at the former end a
foot high at the latter.
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1 Jome by safety razor hlades held at
: da of the £oil at a Vistance of 2.5 canti-
a
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are nljusteble transversely by s1iding
11y by e lever sottem with locking pins.
of

za anzie of 457 oa aither s
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The actual position of e Llades is about oue inch in
feont of the TMirst roller. trimidngs taus formed continue in &
Yorizoatel line, vhersas the two fomied Tilms Civerge ab an anle of
shout 702, np-en? doum respeciively, to the winding gear. *

The ifrimiirngs pass theough tapered chute jsuides on
to a sesarate rollor which exarts on the trimuings a higher tension
than exists on the Foils themselves. The roller for the trimmings is
ribbed as showm ia Sketeh II and the method of varying thé tension is
shovm. The tianer the foil the greatsr sust be the suspendsd weight
until for the 10 mu. material the weight is on the end of the spreader
side of ths two Lris.

The speed of the foil take-off is varied firstly by
Ghutiging the sprockets und secondly by varylag the resistuccve fram C.25
to 3 wws. on a geered motor doing about 18 R.P.JL.

Yo drawing was available of this rolling eguipnent
55 it was bought from an outside menufacturer, but it is standerd equip-
ment. Two photographs and a copy of the original guotation are among
the documents regnisitioned.
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The ohief thing to Leur in ¢
tion snd the room, as outlinsd in the section on gensral pluvt,

be estublished before foil Arawing cumisnces.

There is no special starting device as was sus\v._,-ect_ .
e.ye pivotting at ths angle of the spresder; the tube is pullsd over
the spreader Ly means of four palrs of pliers held by two nzn.



RUMTING

It must he recognised that this problem is consider-
ed sclved by the Gemuuns after ten yeers' experience but they atill,
for first class naterial, record 307 rejects of thick foil {above 60
mi.) and 527 rejeots under 60 mu., as being satisfactory. This is on
top of the tricivgs, representing 207 of the original material which

! .
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is naturally scrapped.

Various thicknesses of foils are made, varying from
150 dovn to 10 .. Io coamerce thin materisl is required in widths up
to 20 millinetres, and in thick un to 250 millimetres - the maximum )
width thz achine can make. :

The temperature conditions throughout vary widely
and depend on the thickness of the material being made. The complete
sragh of Tunning instructions is emong the documents requisitioned,
but some idea is given by the fijures below. Temperatures are not
sas@eel in or round the spreader itself and the thickness of the foil

as it trav:ls after the cutting xnives is measured by the micrometer
guuge vhich wllows insertion over the foill to a depth of 15 centimetres.

The hody temperature of thewextrusion press varied
from 1809 for 10 wu. %o 120 for 150 mu. Similarly the temperature
of the extrusion head varics as follows : -

10 ma 21000
200 mu 200%
30 mu 180°%
80 mu 164°C
250 140°¢

Tt will imnediately be reumarked that these tempera-
tures are above or very close to the temparature of depolynerisation
n{ oolystyrens. To a certain extent this actnally occurs and the
vhole atwosphare reets of styrene. Also this vepour condenaes on the
winlow frames of the, sliding ceiling and depolyuerises, giving stalac-
tite of polystyrene. That this dameges the colour of the material is
obvious, but in thesse extreuely thin layers this is not important and
the formation of styrene oxide is in any case very suslle

4is regards the air this is entirely u matter of ex-
perience. In the manufacinre of 20 mi. material, which was watohed,
the air pressure was 79 millinetres of water. The exirusion head at
the same tine was 195% and the body of the extrusion machine 145°C.
Purposely the film was broken and the olevation angle of the alr regu-
lators was spoilad and the aljustnent of the valve contpolling fthe ailr
quantity was chenged - and that without the knuwledge of the oparator.
(o Luzioyg dnotmicted to stard up ths foil was reinserted and within

L
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thirty seconds the operator had deduced that several maladjustients
had taken place.  Within ten minutes they weére remaxing 20 mn. mater-
14l satisfactorily, but al¥.ough the muantity of air (75 millinetres
wuter pressure) was re-estahlished, the actual position of the jets
axcept for their vertical fixing was different.

The airv is directad in a gentls conbinuous stream
at the niddls of one of the two larger'wheels of the spresder. The
angles from whioh 1% wones mnd  the distance of the nozzle from the
film on either side, however, ney be different.

The thermonetar on the wall of the 10! x &' oshin
read 359C and this was unsatisfectorily low for the material in BECET
ticn (20 mu.) but it wms unavoidable as this wes the only one of the
six cubins wiich was working. is stated, the tempezature should he
45°C for this thickness of foil and 509 for s 10 1. foil.

‘ The rethed of controlling the foil during menufac-
urs by electrical or optical means has been abandonned in favour of
micrometer and experisnce. Details of the optical wethod for con-
trolling and testing unifurmity of thickness are amor; the documents
requisitioned.  The forsmen agrecd that thick edges were s sign that
the material was too Lot and furtherspointed out that trimed foil
progcseding from the krnives to the rollers should never be flai, or in
any case naver completelr flat, but in & s1ightly wavy condition.
Purther, for hsavy foils, i.2. those between 100 and 150 muu. the tra-
velling foil in this position muet have dropped ed_es owirg to its
o welight. '



The first sorap Trom the process is the 2.0
centimetres cut off top and bLottom on both sides which, to_etler with
the portion covering the wheels vertivslly, =avss sbout 12 veabinetres
ot of 82 cenllaslres, whiich is the Jistance of couplete atreteh.

This repressnts an wnavoideble ninisim serep Joss of 200, Tids is
welted dow, pigrented, jround and used as an injection mnaterial for
toothpaste tubes shoulders and caps. The reject from the thinmer
foil is wwed for lining the metal body of the tuothpaste tube to ro-
tect the aat.rial with waich the tube is to be filled frow the metal,

Hut this raises the price of the tibe frou L pfennig, npra-war;, to
6 pfemiios.

The only ~3e to wiich the _vade 4 matericl is vat

is the nanufacturs of high freency calile cores and conlerscrs.

To thrsads wee wade ab Nordenham hut they are wmle
antirely at eusar®: and Peldkirch.  They turn out 1.5 kilos of $hresd
per hour froa 48 nijplea screwed into an cblong extrusion head, %Lshind
which is placed a median sized metal filter. 411 ths nipoles sre of
the swae size vnd are replaced if u finer or comrser threzd is pe-
gidred.  ipert froa this, sxperiments had been made pre-war on poly-
styreae silk, of which a sample is availuble. This was done through

Oatinan Jets but the develophent never came to anrthing as there was
no market to be found for the aatsrial.

CONITOTAT, PRICTS.

Foile nsged in cable manufacture were sold by weight
aceording teo thioknese. The usual materiad, 150 to B0 mu., was sold
wt 12 marks the kilo. The thinner walerial, ®tc 20 ., was sold
at 40 marks ihe ilo, whereus the more recently developed 10 . uab-
driel was s0ld abt 50 nurks the “ilo.

T.F.&a$. LTD
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