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1. INTRODUCTL OXN.

T™e parbty left Bnglernd on the 15th Jepitember 1945
and roturred individually on or aboubt 13th vecitober 1045,
A 1list of the drawings &nd documents collected during
the course of the tour is given in Appendix IV; these
deocuments are deposited with the E.0.T.,Documents Unit. The
tergets investlgated are listed below. The nunbers 1 - 32

used in parentheses throughout this Summary Repori, refar to |

the individuel detaeiled Pield Reporits. These Field Reporis
are includad az fppendix I to the present report and should
be consulted for further deteils of interesting points.

In studying these reprts 1t should be appreciatsd that the
acouracy of apeclific flgures guoted by those under
interrogation is sometlmes guestionable zince most ef the
personnel interrogetsd were gpesking without documen tery
evidence; 1% was invariably stated that such documents
had alresdy besn removed.

l. rrofessor Zsau, Admirsl J. Gladenbeck, Dr. 3. Mullen

C31/6771 C31/6772 031/6773
2. I.G. Parben, Weinheim. e31/1644
5. V.DA, Sud-Deutsche~Kabelwerke A.G., Nechar Steinach
7. Mannheim, €31/1613
4, P,?.R. Heidelberg. - C31/6768

5. V.D.M. Sud-deutsche-Kabelwerke A.G.,Mannheim (Mein
Borks ). C31/723
8. I1.G. Farbenindus trie, Ludwigshafen, C31/675

7. Sud~deutgche~Tslefon—-Apparate-Kabel and Drahtwerke
4,C,, Nuremberg., C31/724

8. Kabel and Metallwerke Neumeyer A.G. Nuremberg. G34/4520
9. N.A., Herzogen~-Aurach bei Erlangen. _ C3i/6774

10 .Kebel und Leitungswerke (Siemensz) A.G. Neus hedt-bei-

Goberg. C31/1612
11 L} ’Ib 19 fun]:’fen 3 Be I‘lirl ® C;.';s??O
12.Dr oROSb&ud, Berlin. 631/6?59



3iemens Kabel Gemeinschaft, Berlin.

ABE.3e Berlin.

- Felten & CGuilleaume, ko_p-Muwhsi

Di}’iam’lt ;L-Go ?\le KO]_J’),
Rheinische Kabel, Koln.
Jemens uwnd Halske A.3., Hambursz.

lefunken, Hamburg.

C31/4649

G31/1553

G31/272
C31/4172

G314/ 708

{Xr

%34/1752

C31/5608

Nord deutsche Seekab elwerke, Nordenham~1~0ldsnberg.

Hermann Borgtoff, Hanpover,
Forddeutechs Eahelwarke, Derlin,

Banlin.

Lawwrenz 2.0,

Reichspost {Oher Post Mirektion), Berline
flido Horn, Berlin.
froltgheinm uwnd Rudert, Berlin.

Iignes Tslisgraphiques et Tele
Conflans-3%, Henarine. Np. Pa31u,

br. Buckhelz, Heidelberg,
Reichspost Zentral fumt, Bewlin.
D,V.5L. Barlin.

Dr. Viehroann,

Professor Hupfoullst,

G31/1486
C31/826

C31,527

S31/6751

C31,4780

C31/700



2.

(FRMAN R.F. CABIE PIEID.

2,1. Orgeanisation.

The survey is complete with two exceptionsz,
nemely that no Service Fsteblishments were in being at ty
time of Lhe visit, and that we were unahle to V1slt the
Kebelwerk Vacha in the Russisn Zone.

A few serlor service executives (®sasu, Kupf.
muller, Gladenbeck end Viehmenn) were interrogated and 1.
us %2 the oplnlon that there wes no centrelised author:
for R.F. cable development such as we had in this countr
end that the initiative for such development was largely
wlth the Eguipment manufacturers. Towerds the end of b
wer, in August - Novenmher 1944; the Kiiegsmerine made gc
attermpt a2t standsrdisation and lgsued & 1list of stendard
cables. A precis of this documert is given in Appendix
IT and contsing much usefuwl information. The prime mowv
in this standerdigation weg & Herr Brandt, and after his
death, & Herr Seibert. Ws were unable Lo locete ths
iletter.

The lack of a co-ordinsated dsvelopment amd
directive authority had the result that individusl cabls
mekers tended to further davelop those fyps: for which
they were wall known in the broad-band commumiications an
television fields prior to the wara Thus, BSlemens, A
Horddsutsche Berlin, Felten znd Guilleauwme and Norddeut:
Seekabel. £,G. were responsible for the majority of Lir-
spaced Typss, while Kabelwerk Vacha A.G. were resvonsih;
for perhaps 80% of the solid dielectric types.

All efforbts to visit Vache, which is in th:
Russien Zone, faillsed, and the inability to interrogate
thelr technicians congstlifutes a most importent gap in t
inveatigetion.

Among tha eqguirment companies, Teiefunken |
pesnonsible for much vsalvable work, particulerly in the
provision of specifications for R.F. Cables and of test
equipmen te Lorenz appgar to have worked on cable desi:
fer high-power broadcast transnitiers, bubl no trace wes
foumd of thelr information on csblez for higher
frequencies.

o




2.2. Porsonalitles.

The list of personaljbties given in Appendix

-IIT includes all perscrnel interrogsted; and also psople
30 whom reference was made but who could neh be located.
Among the people included in this list, the Mission
considers that the following people are of outstanding
importance. in the field under investigation: thelir
gspacialiat sctivities are indicated below:-

Meinke veeews Cable Tests and Test Bquipment {11)
Bushbeck casres OBble Tesits end Test Bguipment (22)
Weiasfloch esssas Thaory.,

Kaden ensere THBCPY .

Droste caeses Thoory. (8

Brich Wuller s.evee Cable Design and Testa. (14)

Heinrich Riedel .. Tests.

Paters escese TEBLZ.

Ochem sssess SCraenineg.

Gutzmen vseoes Hizh Power Ceblies. (21)
Seibert ssesss 38TVice Qrpanissation.

Rrnst Flscher ....e Kanufacturing Technioue. (13

Kohi cesess HanuTscturing Technigus.

Horn as3eae Menufee turing Technique and Maisrials
) ] fla‘l

BGI"&:‘;SI‘ swsrec e i‘v‘iateri&lSc {"3)

Heering veesss Materials. (13)

3¢ BREAZN R.D, DABLE DEST 6K,

Gele enersl.

reater epphiaia wa

v

lz1d on aepdl-=sip-apeca

; -4



constiruction then in this country where sglid constructioﬂ
was practically universal for Service use on account of
greater robustness and reliability.

The possible explanation is that the CGeruwans
had considerable sxperience in seml-alr-space Lyoes orlior
to the war for television and broad band tslewhony, :
sgcondly they lacksed good solid dlelecirics, and thirdly
they may have gacrificsd robustness, &nd relisbility to
obtein extra low logs &nd flexibility. Assuming thau the -
Jerman sables were sufficiently reliabls and rohust for
vragtical purroseg there ig an obvious iesson here for our
own degilzners., ‘

cebles we sxamined have been
FE.4.%. Report No. Had, 250 daved
howavsr able to obtaln further
cables, and in eddition we

« b
=2
&
]
@

seg owhich had not previously heen
uestieons asked in Parsgraph 3 of that

gll interrosabed,; and the apswaps aprs

D
in this peport, slbhousn some of them aprs

Amongs t oubs tandinz deve lopmsaits wers high
zower oizbles for broadeast transmltiers (51,14, 21 ang =21
Mese, wibth one eXeepiiaon, wers semi-air-:paced types and

Itehle Tor freguencles greater than approzinetely

[ '
o3

. J
)
.

i e
oy N

(11}

Genevrelly, the German nrectics of ws’ ag
DAL suctlons will be of grester interest o
TENL sarers than te the Services, snd the most vosef’
arpl tion for thess types will probably be fourd in tn!
roat commerelal fislds; 24, television, hroad«band
telsphony, asrlsl fesders for ground staetionss

Copperweld was extensively used for fins
wlresg, 2s In low capscitance cables, and chare wars
interesiing composite constructions for hesvy gingle
condus borg . Details of one auch construction "Proibonal,
will bhe Poumd in the Sismens Report (13), althoush the
construchion was also used by A.3.%. ("¥alzen® -~ 147

-



Felten and Guilleeaume {15} Worddeutsche Seekebel A. Q.

(18) end other smaller firms. There is 1ittle doubt

that these constructions ("Protopal” and "Walzen") were
Ffirat introduced becauge of ghortage of copper, but’

when used with & copper outer and aluninium innsr 1% has
the advantage of lightness, and when used with 2 Lopper
outer and stéel inner, as in submarine ceblie arplications,
1t has the sdvantage of areat tensile strength,

Another interesting developmsnt was the use of Z.F.
Litz conductors in hizgh powsr cables to Zive reducsd
losses up to several Mefs (21 and 22).

For the lergest typss of zables, brald eng heliceally
corrugated longitudinal tepes have heen uged Lo securs
gLiractive electrical and mechanicel charac beris bics {14},
Tape breided inner and outer condusthtors werse Si3c used

by Vacha.

0«0, Dislectrica.
S.D.1a

Seolid dilelsctrics wara
Cppancl (Folyizobubylsne) an
manufac burers uge g
&lthough it was stated thet Vvouis pmo
Cppanol of molsgculsr welzht un Lo BO4000
baing used {21) although T.%. “ - Teyn (o
& molecular welght of 200000 or She
grade ., The interesting featurs of
thelr flsxibility over the required wery
end the possibility of applying the mais:i
of longirudinel tapes {13 and 20.., Lows
features wers their low meXimum oreratir .
&nd their non-sdhesion -o the cond e tor,

with poor rigidity, was lishle to cause s 28y
inner conductor, Towards the end of the wer, Imoolen
1

(polysthyliens) had been pertially developed, Lut no larze
scale cable production using this meteriszl wasg undartelan
owing to shortuge of supblles and to difficnluies of ayact
processing caused by wide molecular walght digersion

{6 end 2}, The power factor of this Lupolen &5 4 Lo 8
times.lO'“"= (3) was comparable wilth fizurss abitsined
UK. in the sarly days, but was infarior to Brdsish
production of similar date. No very jow valuss we:
claimed by the Germans, and the gtatensnt was repeatediy
made that : :

<]

¢

O

¥
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- i
sasmples of polythene cable salvaged from destroyed Brltish
aircraft were electrically and mechenically superior o
Germen Lupolen. :



'

G ed42. Sonl-air-spaced dielectrics.,

Semi-esir~spaced constructions were as follows:-

'[Type ; Material Rffective ROnarks .

) ' permi ttl-

‘ | Vi Lty

.{Bead Polystyrene or A£,.G. and Vachea

or Ceramic and Sui~-deutsche
Tnimble | )
isc 1(a) Ceramic AVE.G. (14)

l Spacer r(b) Polystyrens disc {1.06 Siemens{ses remsrks
spacers had been in footnote. )
developed 1.07 When used with
sxperinentslly. Styroflax tapes.,

"Styro- [{a) Orientated 3ves extremsly
flex" i polystyrens light cables but

. threeds and tgpes {1.18=1.20 ldimensicnal

1 accuracy

; gcarealy cdequate

: for cm. working

l[ {b) Superposed 1.,3=1455 {Frasent submerins

nerrow opcly-
styrene Lapes
wlith medywm
lsngth lay.

cable constrnction
{iB). May e of
interest for long
lines.

Cartwheel construction

of silk threed
(Fedenkabel) (22)

1.0

Tiig consthtrocotion
wes deleted from
Servics Preferred
i.-iot probably duse
W fragllity end
“enai bivenessg to
molis bore.,

The polystyrene disc aspecers developzd by

Sliemens were claimed not only to have & low permitiivity
but elso to eliminate reflections (by their construction
and by their spacing in the cable) up to 2000~3000 ic/s .
(13 and 14). -




&.4, Quter Conductors.

3.4.1. Braids. Suhstltutes for tinned copper wire hraids,
e.g. tin lead alloy on copper (5), plain coppev, zinc,
&lunini m rd elumlinlim magnesium a]1oyf (Aldrey or Iegsl)

=
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3
o
<
- L ¥
93
b
L™
’O

'obebly dus o lack of maberizl, ss their use
2d. Low filling factors were general, e.z

2o
bor was quite widely used, being justified &
and zood R.F. conduciance. Ho exolanaticr
daifference in the number of wires per pic
1Fft hand lays, and For hj”h-“illinﬁ—fach
gerved in capiored Vacha cables,. Wo trae
eatureﬁ have been found in other bhan v&c

use of copper tape bralds was regerded as &
burely warbtime expsdient, sg they were said to age bedly(2¢
Vachs experience ard date wopld he valnshle.

mdd wires were found
' regquéncies , bubt ®n
wers also mechanical |

cubter conduchers,
wide-band comuunic
591 {Siemens 13) it i

1 replaced by Hobrkshal. The,
or helical zrooves forp

7 cebles & teps appiied

:uurd the cors {the join having

7]

a LA ih was almost flush with the
¢ oresglonally &g cubsr conduc bors
& shaath {8},

the main, of
ond Vinnol) bui
S ome instances.:

Stebol,

i cainon&te alone
5 7 azr Pulasino
§ & 10w ‘
DUONLY 5 W

Ay Lhey
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4. CABIE MANURACTURRE. The team's survey cannot be accounted
) completely representative of the R.F. Cable Indus try, since
M Vecha was not visited and since all the cable-making plant
in the Siemens and A.E.G. fectoriss had bean evacuated by
the Russians. The prime object of the visit was bto 5 tudy
R.F. cables developments rather than ceble-meking mechinery,
which subject hes been covered edequately by other mbeams
{see Report 179), The opinicn zained of other menufeae turery
blant and technique was not impressive, bub the following
¥ interesting developments were noted:-

German claims are found to be trus. No informaition could
be obtained concerning the poisoning of dielectrics by
migration of the plasticer from the sheath.

|

}

4.1. The wide use of wirse braiders of moderately hich spsed

manufactured by Guido Horn of Berlin and hy Proitzheim &
Rudert of Berlin.

4.2, An experimental straight through plestic exXxtruder,
deslgned by Rohbock of I.G. Farben and belng developed by
Hermaenn Berstoff, Hennover (6 and 19).

4.3, Longl tudinal mulsi tape cover for large diametisr cablsg.,

4.4, Longitudinal me tal teape cover and Fssming machine by
Schumag (8).

5. Alternative to Pyroterax (although not used as R.F.
le). (13)

5. CABIR SPECIFICATIONS. No trace was found of the existsncs
of any detailed Government specifications for R.F. Cable,
except the 0.K.M. preferred Jist and i1t is prchable that
moest cables were made to cable~-makers own specifications,
l1.8. 85 proprietary articles %o meet requirements stated
by squipment designers. No information would be obtained
of & requirement for cables Lo work in high temperatures.

A& few cable specifications by Melefuanken were s tudied, and
1% was noted that they included two commendanle features 1~

- e .
Qb
o e
o«

() Uniformity. It is required that the cable be tested
l. when terminated in 1ts nominal Zp, 8nd have a standing wave
ratio of not greatsr than 1.1 over & wide frequency reange
. (350 to 1500 Me/s). It i3 beliaved that the wi formi ty

achieved was nos, however, a$ 211 suverior to those ettained
- 10 =
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by British cables. This is believed to be due parcly to
the constructions which they adopted and partly dus to the ’

fact thet the matarials aveilsble to the Gernman manufact1r9rsi
|

were not entirely satisfactory. |

(b) Soreening. Definite values of “coupling impedence" :
were required from specific cable types. it was appsarent
that quantitative measurements of screening were made by |
meny liaboratories (19). It is 1ikely thet this work was |
directed to & specific purpose, although no demand by
eaulpment designers was discovered for better screening
such ag micht be obtalined by double breided cables,
although Telefunken {11) had realised this to be a problem.
A few coaxial cebles heving & double screen were found (13)

AE.¢. (14) stated thet at 10 Mc/s the addition of &n iron
gereen to an existing copper braid screen gave no
improvement in screening.

|

Manufas turers' Identification Markings.

The internationally known V.D.E. code of
coloured threads wes used by all cabls-makers until quite
late in the war. Subsscuently 2 secret R.L.M. (11(b)) was
adepted. Since R.F. cables were not rigorously |
gtandsardised and irveriably contsined individuasl cable- ‘
maksrs idiosynerasies, identification in the U,.K. was
inveriably easy and found during this trip tc be mesurete, i
Details of the R.L.¥. cods were nob discovered, ocut no '
great imporiance is shtached bto ithem. i

6 . STANDARDISATION.

Before the War most trensmission cables
conformed %o & characteristic impedsnce of 70 ohms, due no
doubt to the emphasis on minimum attenuation for ]ong
distance broad-band cables of essentially sir-spaced desi ign
A considerable emouns of test geer came to be bullht for
tes ting cable systems havin- this impedance.

At a later stage in the War, the engineers {
concernad with high power tranamission wished to adont an ]
lmpedance of 60 ohms or lowsr in order Lo imdrove the powear)
handling capacity of cebles and 4o permit the use of cabiles
for parallel loads (120 ohms), The 0.K.M. were persuaded |
to adopt a value of 80 chme z2s & stendard impedspne for al

transmission cable, but owins to the shorsage of suvitable |

-11~ ;
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-test—gear this sgtandardisation was nob implemanted in
pracilce. It is now considered by many thet «n impedance
lower than 60 chms i3 necessary for high-power transmlission

B0 that the arguments in favour of a single staendard of
characteristic impedance would seem to be weskened.

For low-capecltance cablssg, the 0.K.M. attempted
t0 standardise on an impeadance of 150 otms to replace ceblss
ranging from 120 to 200 ohms. The adoption of this
impedance pre-supposes an alr-spaced construction.

7. TB3TING EQUIPMENT. CGConslderable and efficient work had
been done by Telafunken to provide a standerd s tandinpg-wave
gear for measurements in the declmetre band, resulbting in &
. very soundly designed equipment. In the centimstre bhand
.however, the deaign of squipment wes not oubstanding, slthough

useful ins truments were made by Rhode and 3chwarz (22),
| Stagrered step couplings bebtween the line and the csble under
» toz t were preferred to cone couplings owing to the BSCUTECY
-required in mechining the latter (11 & 14), The remsinder of
the measuring gear by Telafunken, for practical testing, is
highly noteworthy (il).

o CABIF ACCESSORIE3S. Wo intensive stbdy of these was made
" during this invedtlgation and this fisld hes heen covered
by a subseguent Mission. Note was mede of twe ranges of
.plugs and sockets (by Telefunken and Lorenz) for usse in the
decime tre band. Adaptors to sult thse Telefunken test line
were &vallabls, which facilitated sccurate testing and
.adjus tment of squipment. Tha stendards of mis-match in
the decinmetre band were good, but it seems doubiful if the
desimns would be adeguate for the centimetre bands.

. The wide use of air-gspaced cables requires
terminations possessing a high degree of wotsr-tightnssse.
This was sometimes aschieved, but at the expense of very
complicated design (13). Preceuntions for slectro-magnebic
screening were not good (31). Clemped joints to the cable

ghreids were preferred, both for copper and aluminium braids
gince 1t was found that soldering caused embrittlement in,
the former case and corrostom in the latter csse (31).

» NAVE QUIDES., In the course of the trip, two types of
milexible wave guide (13) were observed. These were being
- developed exverimentally by Slemens and were of the folded
.helical tape Variety, protected by steel wirs bralding. The

]2
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impression.was gained that wave-guide development was not
very advanced and the use of flexible links had not yet
come intc operational use.

10. CONCLUSIONS. whilst a great deal of useful 1nformat10n
has been collected by this srip, it does not reveal
rnoteworthy advances in design, manufacture or tesiing of
R.F. Cables inscofer as they bear on Service problems.

While it 1s realised that the time spent with each
individual was too short to extract sall the information
which he should have possessed, with the consequence that
this report therefore lacks those details, it is generally
felt that a satisfactory compromise was achieved.

-~ 13 -
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LPPENDIX I (Contd. )

B.1.0,5. MIP No. 1176,
MIBLD RIPCRT No. 1.

Vigit to Schloss Transit Camp at XKransbergs to
Interview Professor LsSau.

Tueaday, 18th September 1645.

Prefsace,

The intention was to obftaln & preiiminary account
from Professor Esau of the "set up" of the or~anigation
dealing with the design, marufacturs and supp.y of R.F.
cebles in Germeny during the wer, fosetbher with the names
of prominent people associated wibth suveh an erranisaticon.

. On errivel et the cestle it was found theat
Professor Bsay was in hospital ab Bad Neubhelm suffering
from & contagious skin infection, but the Commendant,

L.t. Co. Henderson offered to fgo with vs to the hospital
and ses whether Professor dgen sould be interviewed, 1In
the mesntime he had & Dr. 3. Miller and Admirel Gladenbeck
at the camp and thought they wight be of assistance to us.
These two people were interviewed and later Professor Lisau
was interviewed at Rad Neuheim.

Dpr. 5. hMiller.

Dr. Miller hed been associated with the
development of Ceramics until 1935 in assocablion with B,
Scheid, Director &nd Engineer of'tbe Hermadorf Plant. “r.
dcheid was the inventor of "Steatite" ceremics, snd Dr.
Mitller thousht te wes sbill alive.

So far &g Dr. Mller knew, the Hermsdorf Plant
and &1lso the plsnt of the Steatile legnesia A.G, of Lauf
near Yurembers were still in existence, end they had both
been used for the production of ceramics used in H.Fe and
7.7. applicationrs. Fe suzzested that we try To contact
DT- SCheidl :

Between 19835 and the outbreek of ohe wer Dr.
Muller had been Zditor of the Electrotechnische,
Zel tschrift.
4 —-16-



{
During the war he had been associsted with ‘
Generel Mertiri in the development of #.Ai, Rader ag udpmer|

but was net famiiier wilth the cable side.

Ag the result of our quesiions it appeared that
there had besn litnle or no attempt to form & cenfrallsed
organisation which would correspond to our Inter-Service |
and man=feciurerts comrdttees. He staved that the ordern
were issued to a mair controctor such as T™elefunken, who.
were then responsible for the solution of all problems ol
designs, manuf&as ours end testing in conjunction wiith the:
sub-contractors .

I nzmed a Mr. Brandi, Supervising Ensineer of
Tslefunken as & useful contact for fur,r r detelils.

With regerd to tesling, Dr., Maller stated that
& certein amount of Uesting of eguipment &nd components -
carried out by No. 3 hﬂCl”AlPPP&ft Scheol at Heiligen Se:
(r. Serlin) under Ca Hoffmann .

liaison hetween the SGPVlCBb and indus try wes
effected through the Technischer Amt of the Aip Ministiry:
and the Bau Aufsich: der Laftwaffe (Boi L) ‘

Gladenbecg.

(lzdenbeck was Azsistent to (Frofessor)
Kupﬂmulier, the Scienftiific Advisor Lo the Kreige Marine.
Untél 1542, @ladsnbeck was in the Raichspost Research
Institute end then beceme chief of the Relchsforschung
Anstalt et Beriin Kechtnow. He steted thet Tele- :
communiceation problems were handled by the 2nd and 3rd
divisions of Beichspost Zentral fmb &t Tempelhot.

He referred to the design of 2 television cable
cipablie of carrying 200 speech channels and a televisior
cerrier &t sbout 4 Mc/s.

Professor TWaau.

Professor Jsan was in & poor staté of nealth,
and although fully co-cperative, wag difficult to intery

He steved thalb he haed no intimane knowledge of
cable mprlications but could rsfer us to people concernd

~17
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APPANDIX T. (Contd.)

B.I.0.5. TRIP No. 1176.
FIELD REPORY No. 2.

) I 0. Farbep at the factopy of dorl Freudeitbar., -
Mulbheimars bragsa, Weinheim,

28bh S2ptember 1045,

Persons Interrogated:~ Dr. Berger,

This section of the 1.4. Farhan lahoratories
temporarily at the above address oxlng to insecurity at
Ludwizanavan. Dr. Jorden was unwell and in &Ny case waz &
speclialist of lacquesrs. His chief assiabant, Dr, Berger, 1n
charze of the plagsic lshoraboriess was howevsr availashle for
intervcgation.

The followinz information was eliecited,

1. LUPOIAN (Polythane),

i1.1, The plant a% Ludwigshafen wes capable of an outpubt of

iC bons per month. Fuller defsils could he obbtained at
Ludwissharen from Dp. Hen s ternbarg and or. Wirs 6lin, physici-
Fte.

1.2, The averags MY of the product was he hwaen 26,000 and
30,000 but the molecular spread was very wida, Oxyeen 1s
used &as the catalyst and the Pressures employved are betwean
1,000 and 2,000 atumospheres.

1.3, Polythenae was lar;ely supplied 4o Nordenham for H.F.
Cables (2?).  Supplies had slso been =oine to Walter of Kiel
whe used it with various nrogortions of Onpanol
(polyisobutylene) for monldings. The covering of metels
to prevent corrosion: (resistance to HNO3 and HoO2)was
mertlioned zs another apnlicabion.

2. PLV.0, ete.

2.1 - Unplas blcised P -V eC .

2+1.1. Articles were fabricated from vressed sheet by a
rough shaping process and finally compression moulded, e.gz.
gsoap hoxes, chambers (nizht pots).

~19-



I

241e26 Thin sheet and tape or ribhon.

2¢le2ele The P.V.C. powder 13 milled at 140°C. inte
rough and somewhet brittle sheets, 6.5 mm thick, end passed
to a mill at 200°C. where it is comprsssed and orientated
mos tly longltudinally.

Z2:1e2.2 T™e foll 1s used for wrapplng food in place of
tin foil, and even as & g traw substitute for weaving into
baskets and hats. It could alsoc be used as & cable wrepping
though this wag nobt mentioned.

2,1.243s The plant for meking the foll ia at Troiszdort,
{Dynamit A.G.) near Colozgne, and also at I.G. Ludwigshefen.

2.2s Plagticlsed PV .C.

The usual plagticiser employed is Palatinol F. 40
parts Lo 60 party of resine. Palatinol . has a low
volatility (less then 3% loss in weight zfier 11 days at
90°C. 4n the plasticised P.V.C.)

Its crack peint (impect) iz ebout-30°C. but by
the sddition of Plastomoll {a& solid composition of
butadiene and an eater of fumeric acid) the crack point

~could be reduesd to =450 to -500C.

Palatinoel P, i3 en egter of phthalie acid and 2n ,
alechol 1lying between C7 and C12 made by oxidising paraffin
wax end reducins the product with hydrogen. Palatinol F.
can 21 thar be made from synthetic Peraffin derived from
carbon monexide at Ilevna op from the rezidual waxes from
brown coal: the usual grade by MP - 6090,

T™here was no knowledge of thHe "polisoning" effect
or migration of this or eny other plesiiclser from the
P«W.Ce to other dlelecirics adjscsnie. Mentlon was however
made of the following multilayered ingsulation upon cablese.
ist covering polythene, 2Znd covering un-plagticised F.V.0.
(presumably Orientated), 3rd covering plasticised P.V.5. as
e sheath.

The registivity_of P.V.0., vlastlecised with
Palatinol Fi was about 107" ohms/cm cube with a meximum
value of 1019, The standard D.R. test for cobles called
for 2.5 megs-km at 20°C.
~20~
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The stabiliser used by I.G. was Phenyl Indole knosn
&s Stabiliiser I (I) and the quantity used wasfrom .5 - 5%
of tha polymer. It was used in conjunction with soditm
carbonate or sodium phosvhate (scid phosphate formulsa given
ag NaHP04 bub presumably NasHPO,.

ODD NOTES .

(1} Mipolem was standardised ag P.V.C. 24% Aprylic es tep

~
A
—

GCopolymsy polyvinyl chiorids snd scetate, usualliy S0~
10 is mecde by T.%. ab ¥oohath.

} Vinylidene chloride or Sapun known 23 Diopit in
Germany waz only mede sxperimentalily.

Oppanol ¥V - Butedizcne (small aquantity ) and Onpanol
WML 200,000 18 Vilsanise

i
Enobther Louzhensd copanol

s P
2 {n
e L

{

)
n
—

ntains 10z Folythene.

{5) The standard Ornancl Por csbles has k.9, 200,000,

{7) Styrens for slacirical parposes was nsed by the block
{thermal) process, snd TP does not mean!emulgator
Frel! as is often siated. Actually . the B stands for

233

T and the lather following iz = grading
letter P or H,

The Block Sfyrens has » number followinem it.

toc. 1 was the Pirst product net entirely gatisfactory

Mo, 2 was o copolyvmer,

¥o. 2 is the presant standard and vroduw tion was ab
wne reve of 300 Tons por month.

Information on Styrens could be obtslned from Di.
Hengs ternberz or Dr. ruatlin both physiaoists &t
Ludwigshafen.

@@l



APPENDIX I. (Contd.)

3.1.0.5. TRIP No. 1178.
FINLD REPORT NO. &,

Vizit oo Suddsutsche Kabelwerke at Neshar Stelnache.

20th September 1945.

This was found to he a section of Tha main works
st Mennhoim and which had been evacualted to Nechar Siteinach
under & disperssl achseme; it occupied & portion of the
premises of & tannery. A% the time of the visid only =
smell quantity of machinery wes found there, iLhs
remainder having been returnsed to Manpheim: no technldans
warae Dresent. Wo work was in progress all the plant
having besn dismanbtled,

22 .



APPENDIX T . o

B.I.0.S. TRIP NO. 1176.
FI2l0 REPORT NO. 4.

Vigit to PR at Volkschule: n. end of Steubens trasse.
Heidleberg,

20th Sepbember 1545,

3s8e Report by R.H. Ranger LL.Col.3ignal Corps U.S. June 145,

Persons Interrogated:- Dr. Adelsberger, Dr. Helmholibz,
Irs POrger.

COMMENTS ON THE TARGET.

The target was found without difficulty from the
rough position obteined in London slthough no information
was cbialned frem the T. forces in Bad Oyenhausen or
Fpankfurt. The apparatus brought from Zeulenrode by
FRanger had not been completely unpacksd es the hean
expacted to be moved tc new gquarters.

RESULT OF THE INTSRVIEW.

The purpese of the interview was to examine in
more detall the mesasursment work at high frequencilas
carrisd ocut by thls team wnd i%s posalbls application to -
the tesiting of cablas. It was found that although
apparetus had been made for the measuremenrnt of ilmpedance
&t 6 cm. and 1.6 cme 1% had not bsen used for the testing
of' cables, bult cnly for measwing the impedance of
compenents such as valves,

The method used was that involving fthe measurement
of the voltagse distributicr 2long & coaxial line by =&
travelling detector, Tre lines had the following
dimengions.

() For wavelengths down to & cm.

Outer conducbor 2 cm. dismeter, inner conductor 0.6 cme
disme ter. ILength of travel of detector 30 cm.

(b) For wevelsngths near 1,6 cme

Quter conduc tor 1 cm. inner conductor 0.5 cm.

-23-



Lenzth of trevel 15 om.

The lines had been loat on the way from Zeulenrode and
therafore could not be examined.

A discussion of Gthe other work of Shis team is
conteined in a geparate reporb.

-2~



APPENDIX I. (Contd.)

B.i.0.5. TEIP NQ., 1176.
FIBLD RSPORT WO. 5,

Visilh to V.0.il. Sud~Deussche Ksbelwerke, Waldhof Strasse,

Hannhed Ma

ST PSS A

21ls 1 Sentembar 1945,

SO

- + =
syroseted (-
LoZELE

(1) Dr. Werner manz dns Director.
{2} Dr. HaVMond°
(2} Nr. Boo
(&) Dr., Ré?Wﬂc1°r
br . Dosrr,

I was establisbed thet this compeny ere not
7 Terles, Their in interest 4r |
in connectio

primerily confired Lo R.F,.
that snother Mission ia
cabhles, we 2dd the following
DUrNOs es of confirmaiion.

cables,
investig
nohez ©

o They plasticiss & cer.Lalp amoun s of their own
meterial for salreraft cable and -ave the followine Tormnls

S P.3,U. (I.0, Parbenr Kesin from Bithersfelde )
2, WD 242 Plasticiser,

™ tantum Hoxide,

Dyeatuff.

7 wondd nos offar =ry details of the P.0.U7. or
2s4 ware purchased OHfFjde. 1t ronld, )
ahed thet the ol 7. 1

BTy 242




2,20, Fleld Cabhlegz.

The plegticised materiesl is purcrased from Fempeyer
Mirembers. They thouzht the formulse was:-

81.0n P.C.U.
19,0 WD 140 Plesbiciser,.

Lewin bhey could give no detalls of these
raterisla but they thought thet ED 140 wea & stesric eater
of Teitrea-hvdroforan.

2,53, Teeldit WMP.

A1l copolymers of Izelit are followed by the
letters ¥M.P., which stands for mixed polymer.

3., LUPOLEN.

This is the trade name siven to the (Germen
Polyethylene. It ig menuwfactured at I.G. Farben at
Ludwigshafen. Sud-Deutsche have not used the material
-for producticon erd their laboratory experience was
confined to experiments for an lmproved Fleld cable,

In this comnection they merntloned that they hed
tested a gsample forr €6 months in water which gave an
insuvlation velue of 30,000 mesohms .

4. QPPANCL.,

It was stated that Cppanol hsd been used with
Buna for isnition cableg to produce a mix tevin: better
registence to ozone and betlter azeing provperties. The
molecular weight of the Conarecl wes 100,000 - 200000.

5. BRAIDING.

With repard to Praiding it was stated that
their invariable practice was to have the same nunber
of "olcks" for left~hand and right~hand lsys,

_ Their first preference was for tinned copper
wires but shortage had sraduvally forced them:-

(a) To & tin-lead slloy on Copper.
26~



(h) Mo plain copper. ' .

{c) To elvminium.

{a) To eluminivm-mesnesivm elloy (Aldrsy (V.D..)
L)
i

Ie-el (Siemens!)

6 . BATRUDERS .
We were given s drawing of the scroll and head of

& 60 m.m. BxXtruder. It was steam heeted mechine and the
main dimensions were:-~

{(a) Scroll Diameter B0 meme v D

(h) Lenczth of seroll 370 m.me. = 6.1 x D

(¢) Dearription of " 2 Startb thread.

(d) Depth of Thread LPDProx 8 men.

{(8) Pitch of Thread 72 man.

{(£) Temperature of 140°¢, (af erwerds found
Peed . to be rather gn over-

estimate, the resl figure
. me Qm ceat, de ghont 100-~

110°G)
(£) Temperaiure at Die 18000,
{h) Temnersaivce of 16007, (8 Ltmosnhares ).

«  Sieam
L opas jet was fitced at the outle® die, hut due ®

failure of the cas sunrly an electricel slement had
subseguently been fitied.

No screens wera incorporabed eirther at the end cof
the scroll or in fthe head.

7 . LONGITUDINAL MACHINHS.

Yo attempt had been made to process P.V.C. on
lopgi tudinel machines.

8. VIST® 7O FLETORY .

We then went round the Factory.

Ieboratories and meteriel stores had been demsced
by air attack but they stated that no mechines hed been
Jogte.

A The feactory normally employed 1500 people, but
oving to shortage of raw materiszls less than 300 people

07~



were being employed at the time of our visit.
Generselly, theve was liittle of unusual interest.

Bxtruder. One 60 m.m. EXtruding maéchnine wes
working. The material, P.V.C.,, in the form of cut sheet
sbout 80 to 100 mils. thick, was beirg pre-hsated in an
electriceally heeted oven and fed direct to the mechine,
This perticulser mechines was manufect red by Berstoff of
Hannover and was the conly machine fitted with a rollisr
feed. The overall dizm. wes 0.080 inch and the output
apeed 100«150 metres per minute. & synchrornised drive
was fitted to extruder and take up, the extrider sneed
beinz independaently varishie.

Braidipg Machines. 4 desipegn of fextile braiding
mechine end snother for wire braiding instelled silrce
the war and manufesctured by Guiico Forn of Berlin wers
of Interest, The light was had but we attenpted =
phofosrarh of each mechine. The output wsas stated ©o
be 200 metres per hour running st a speed of 100 - 15C
E.P.M. They had no cetslogues or drewines, these having
been surrendered to Klopsch, U.8. Group Control Council,
Metal Division, Indistry Brench, sdmiristrstion Bldes.,
Room 230, Héchst.

Spark Testire Mechines. An interesting desien
of spark testing mechine, alleged *o be completely safe
from the operatives! point of view, and fit4ed with
autcmetic cut-out, was being uzsd. It is celled a

"Trockenprufer" and wes menufactured by Koch & Stetzel A0,
of Dresden.

(bnﬂrallv speekines, all those interrorated showed
& desire to co- operate, but from our roint of view they
had little of interest to impart,.



EPPENDIZ I (Contd.)

B.T.0.S. TRIP KO. 1175,

FISID RIPORT N0, 6

Vigit to I.8. Parbenindugtrie, Ludwigshafen.

21lst Septemher 1946.

Persons interrogated:-

(1) Dr. Hengsternbersg

{2) Dr. Adolf Schwargz

(3} Hr. Rohbock

(4) Dr. Hirth (sssistant
to Dr. Kling.

Physicist - his work was
lergely limited Lo Molecular
welght measurements. Hls
agsistant Dr. Wirstlin was
in sharge of sleciricel
measurements snd was atb
Worma . hut was not
interrogsted becauss his
measurements ware confined

to frequencies of 1 Mc/s or
lower.

Chemis ¢t — very knowledgeable
and co~gperative, spasaks
Brnzlish welle

Bngineer =- very knowledgeable
and co-operatlve. Spesks
Bngliish perfectly.

P.V.C. expert, N¢t helpful
and would not speak English.

The following information wes elicited,

1. RIECTRICAL MEASUREMENTS.

i.1. Only measurements &t frequencies up to 1 Mc/s were
mede 2t 1.G. and the team decided thet & deteiled study of
measuring methods would he of little interest to the

Mission.
2., STYRENE.

2.,1. Nomenclature.

- 29_



Polystyrene E.F. is emulsion made (R signifies
Emulsion) and the F grade hes the highest molecular weight
of the B type at 1,000,000.

Polyatyrene 1, 3 and 4 are made by the block or
shermal process end

P2 is ths highest M.W,

P4 i an experimental type having M.H. about

350,000

2.2+ Crogg linkinz.

Some sxperimental work hed been dene to control
eross linking by the use of divinyl Benzene hui% wlth
1i ttle succeaas.

In order i control the thermoplesfic an
electricel propertles ¢f Styrene, D.¥.B. w&s kapt
minlmum particulariy in grade 3. Oross linkars w
maasured by cowpsring caslzoulaited Wolscular welgnt
de termlned by

g) ultra centrifuge.

b) viscosity of sclutions
eny difference in the valuea helng etiributed to croes
lirkagse {i.e. high viscosity).

£

o

=

w3
ot
O
£

A

I ]
T3

Fregence of D.V.B. controlled by messurement of
abgorpticn of Hg line 314.

2.5, The sofisning tempseraturs ¢f polystyrene was
reised by copolymarising with vinyl/cerbazol or
acryl nitryl. This hag fair slsctrical propertles.

3« H.F. CABIES.

G It was sxplained that the Tollowing ssguence hed
occurred in Germany in the desizn and uge of H.F.Cables.

9el.1, Nord Deufsche Seekabelwerke - styroflex spirsel
and other styremic spirsl and disc btyes, air spaced
cablBS * '

 $.1.2, Kabelwerke Vacha: mixtures of Oppancl B 60 parts-
6nd Styrene 3 40 perts {(meximum operating temperature seid
to be 80°C). Permittivity 2.3: power fector 0004 (20°C)
= 0008 (100°C) st frequencies 800 - 1,000,000 o/s.

=50



3413 Deutsche Celluloid Fabrik, Eilenberg, nr.
Leilpzig! mixture of ebout 90 parts Oppanol B and 10 parts
Polys tyrene 3,

In the last case the materiel was both extruded and
also made into tape for covering longitudinally sand by
lapping. .

S5el.4. Beyond this informatlion 1ititle or nothing
appeared to be known of H.F. Cahle menufac ture except
that it was thought that Vache and Norddeutschse
Seekabelwerke also used mixtures of Oppanol and Lupolen
for H.F. Cables though the use by the latter is in
contradiction to information obtained direct from NIK
by Dean to the effect that no solid polythenic type H.F.
Cables have been made at N.S.K. except experimentally and
this stetement was confirmed by the lack of wire braiding
equlpment in the factory at Nordenhaus. Various
properties up to 70/30 (P.I.B./Polythene) were used.

4, LUPQIEN.
4.1, Production rate said to be 5 tons per month.

4.2, Molecular weight said to be 12,000 - 15,000 with
a goftening point of 1089°C.

4,3. ZEZxtrusion temperature 160° - 170°C,

4.4, Contrel of physical properties by = folding test
on foll &s follows:-

0.5 mm. foil folded in psper testing machine
until break. Target 1000 folds ~ often reaching 5000
folds on test if M¥ is high enough. Little appears to
be knpwn of the variation of extrusion properties with
molecular disperzion.

4.5 No stabiliser is used.
5. CPPANOT..

501. A= 100,000 M-Vl’-
B = 200,000 N.%W,

5.2. Stablliser = 0.1% tertizry butyl, phenyl sulphide
simllar to the Americen stabiliser except butyl substituted
for Amyl. ~5X~



6. P.V-c. OR ImLIT.°

6.1+ Nomenclature.,.

6+1.1« PCU types P, R, @ and K (Straight P.V.C.)

® for films (lowest M.W. (X values)

R for tubes (end known as Vinidur.

G for the rubber substitute industry -
intermadiate M. (K only)

K for cables highest ¥M.¥. {based on K value) anrd
beat for low cold flow and highea t
resistivity.

6¢142. M.P. type 18 80% P.V.C, plus 20% acrylic ester,

6sleSs Luvitan is the first of unplasticised P.V.Q.

and made by calendering on 4-bowl calender at 140°C, and
very high pressure (strongest type of celender) and pessing
over hot plate at very high speed at 260°C., either
orientatad by stretching or un-orientated. Use iz made
of & herring bone surfece for about 1/3 of the pagsage to
secure wrinkles.,. The orientated film is cut into tape
‘and has been thus used for Insulating field cahle by lapning
Machine from Gendorf, Upper Bavaria (calenders by Bepstoff).
This film is made at

(1) 1.G.F. Anorgsna, Gendorf, Upper Bavapia.

{(2) Dynamit A.G., Troisdorf, Nr. “olorne.

Ba2 o Stabili}l-

6.2.1, The stabliliser employed was either Sodium carbenate
or Sodium Phosphate - no admission of the use of othay
Stablliser wags saccepted even after actually rsferrin: 4o the
possible use of an Indole type of chemicale.

6.2.2, Stebility is measured by heating the resin in an
oven at 180° - 175°C. until HC1 1s evolved, es detas tad by
bubbling through Silver Nitrate solutions

The value for acceptance is not less than 15
minutes, whilst the value usually obtained is 80 minutes.

- 6.3+ Mixtures op Cormpounds «

Not a lot was known since the resin and plag ticiser
(usually Palatinol F) was sold to other companies., It was
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helieved that tha Fisld Cable material was
79"'8170 P oC IUD
20% ED Plasticiser.

H.2, Palatincl F. is tha I3 orefsrred plastlelser and is
the phthalic =cld ester of the first run-up of zn alcohol
-produced by reducing the oxldatlion prodwets of paraffin.
1t has from Cg - Cg carbon atons.

7+ BATEUDERD &

7els I.G. Englnser Rohbock had invented a specilal dis for
use with & sbtralght through méachine. The mechine was made
by Berstoff of Hanover, ’

The invantion conaisted of an accurately-made
rositlioning centred die and polint supported upon & spilder
which, while loossly fiBting into the end of the scroll
hy means of a2 tapesr £f1t did not rotats. The wire passes
throusgh the scroll bult some of the materiel in the extruder
le=zks past the loose fit inbto the nose of the s teady-point
and this canges & rather high tenslon on the coprer.

The advsntagss of avelding the crogss hesad ape
"oovious in rednecins pressure and "desd" spotbs thus
eliminating the decomposition of the material dus to cver-
heatinms, Output was high for & 60 nmm. manhing which was
said t¢ produce Field wire at 200 ft/mine with hot feed.

7:2s Cold feadmachines haed been used bu: wlthout great
suceesa . (Fully plesticised feeding was strongly
reccorrended Tor P.V.G.).  Phese machines were made by
Beydrich in Rerlin {60 mm. scroll) and under licence by
Kleinewefera of Krafeld, whc made layer machines. '

B, DICEIT O VINYLADENE CHIORID®E. had been experimenied
with but no great succesgs was achisved.

9. LUVICAN, wag pclyvinyl carbozole. It had bsen produced
for higher temperature working for condenser foils but weas
nol sucecassful.

10. FI(H TEMIERATURS PLASTICS. Nothing of interest was
elicited,

1le NYLON OR T GAMID.
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11.1 Nomenclseturs.

Igemid A )

B }

BA

for- InjJection moulds
(Perifol)

B has bean uyged
successfully forp
continuous driving
b=1%s

& 18 harder the B.

Simllar to American
type for textiles.

Soluble type {in
me thanol end watap)

Thermoplas tic type,
eXperimental only.
It ages {cross links)
bedly on storage end

becomes impossible Lo

sxtrade. Poll mede by

extrusion and blowing.

Degcrlosion.

“A" is & condensation
product of Adipic acid
end hexXeauns thyline
diamine .

"BY diemine is a
condensation product

of B~amine caproic scid,

Gondensation of 6 of
# and 4 of B

Condensation ¢f 85 parts
Capro Lactane.
25 Hexamebthyline dismins

Super Folyurethanss .



Vigit to “uddentonha Vp?awun"hﬁhlvate-Kabel Tnd-
Drahtwerke 1. Hurerberg 2.
‘ 1S e_j_,r .#1.‘3“61” '.““ A‘ "

The following mewmbers of bths nmensgement were present:i-

(1) Dr. Wienstein =~m=----- e Manazing Divechor.

(2) Herr Stofler <m—=-w-—w—wn—= Ssles Director.

(3) Dr. Rolnhild —====---==-=== Director of Tubes.

(4} Herr Hutter =------- “om———— ~ Lawyer.

{5} Dr. Muschweck =~==we-m===- ~ Technical Secretary.
{(6) Dr, Madep =---~==--s==w==== Tochnical Director R.F.
{(7) Herr Oeser =—=—--—--- wmmm==== Tochnical Director L.F.

(8) Herr Kielmann =-=---=-------- Works Menager.

I+t was scon epparent that Nos. 2, & and 4 and 5 would
e of little sgsistsnce to us end thev ware dizsmigged wlthod
naving taken part in the discusslon.

It wes s tated thet TKD had mede no RJ.F. cabla: &
certain amount of cable for the equlrment wihich they
n“odmed had been ohteined from Kabelwerk Veacha, oy
hed mede plastic coversd Field Cable (Mipolem snd Jgeliti,
and also paper telsphone cable,

Among the equipment produced by them wag i~

mrapzburg” (supplied without conrectipg cables and &anianna)

"orebling® Por sireraft (IFF): 125/158 Mce/s.

Tu.0.10 tesb-z=2t for Erstling.

Meteorologiozal Receiver for "Redic Sonde"

™y, .25 : Brergency trapsmitier for sed-going use.

Repeatars and Fllters for Reichspost use.

Power-lsvel meber for ceprier frequencies(5-116 Ke/s):
leval =4 %o vlug S neners.

Dr. D, Meder and Mr, #ucherer.

sr Tor Rrstling incorporsting ceramic beaded
chsevrved in the leboratories: thls merely
sower cubout of the saulpmeant. Tt was nobed

-y
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that most of the equipment 1n the laboratories was
designed for testing carrier terminal equivment and
no V.H.,FP., gear was obdgsrved.

A B8iemens & Halske Bridge for use up to 10 Me/s weas
set up for uwse: & short semple of the low-capsaitance
leads used was takene. Sarples of the ceramic-~headed
cable uzed In the test gets for Hrsiling and P=.7,10 and
also the s0lid dielsctric cable used in Erstilns were
slzo taken.

In the course of further enquiriss, a circulsr lstber
dated October 1944, l1ssued by the Office of the Pomr Yesrg
Plan, was noted in e file and to thiz wes stii: & on
complets iiat of futmre standard R.F.
60 and 150 ohms impadsnce. Seﬁvnd
also Iisted and other valushls &Sxtn
type numbers corresponding to tha of!
expleining the significence of code 12
and drawings. A1) details were abhgiys
sttanhsd as anendix JI to the presen

,-
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APPENDIX T,

B.T.:0.8, TRIP KO. 1175,
FIZLD REPORT ¥O. 8

Visit to Ksbel-und Metsllwerke Neumever L ,G., Nuromber:

LLL i ¥

Porsons Interrogated:~

Oy, Hena Fischepr = Technicazl and Menaging Dirsctor,
Dr, WM, Drogte -- Director of Lahoratories .,
Haprr, Schlump ~ww=-m Tnginser,

Jq

1o Moy statefl that only one typs.of cgble for H.F. use
wus made by ohem, leo. type LWN2B180 (Vacha type No. 435).
This cable wes mede ¢ 2 Vscha specification ard WA3 &

disc tyoe with "Freguent 2" thimbles,

The core ig made in 30 nmetre lengths which sre jointed
they into BQQ me tee lengths for braiding and sheathins
then cubt into 74 me tre lengthy, all Jointe heinz eut

The braid cortakreﬂ the seme runher of wires in +h

oig

Fa o Bnd BL.F. lays and the firm epnesred to he unawares of
Pl

e nenafﬁnvhirn uging dlf€ferent numbers of wires, They
suygested Thet Chis construstion right he oue

£
ta

CJ
o
(

LIS ﬁl‘(r\i

-

{e) to vscullar Fabrication d1fficulfies !this doe
sem reagonsbls),

Refersnce was made to 2 publication by DVL at Adlarshof
n ENT {19240) dsalinz with cover factop.

22 They ussd stendard developers in their FV.C. mixas,

the plasticisers being msde by Deutsche Hydrisrwsrkes of
Degsan,

e.3s 60% PV O, Type ¥ JIt was stated that no
18% TCP Jstablliiser other than alresdy
15% Palatinol ¥ Jin the P.V.C. wes ussd.
105 Palatinol HS )
e above mix gavs the following Physical

Charactsrisilesg 1=



150-180 Kzs/s8 .cm, Tensile

200-500/% Eiongation,
- 200G, Celd ecrack (bending not impact)
7000, Scftening (24 metres are 1zid over

a knife adge and loaded by ithe cabls
or by the sams welizht 23 the cabls),

£ lower cold crack muterial has been produced by uging
ED256 which they belleved fto ccontain a fatty acid althoush
they did not know any details of it This material had a
crack point of ~400C to -50°C.

It wes stated that no materials having & hisher
goftening point than 70°C had been producad.

A mix with only 20-30% deformaticn conteining 20%
plssticiser was ussd feor fisld cables.

mantel work hed been done on Lupolen bub
re insufficient for production.

=
@ 5
o]
fui}
o "3
o

S The following debsils werse nobted during inspeciion
¢f tha factory:-

1) Lon=itudinal me tel Lepe coverdn: nanhine mads by
Schumag of Aachen.

[A%]
~—r

innealing Furnaceag (eiecuric with ga
atmogphers ) mads by Widerstand of Hann

3) Speed messuring unit by Schae®fer end Budsnbers
comprising measuring unit in metras and spsed
counter in metres/min. The meesuring unit
could not be retwrned to zero end it wes shated
that a subsidiery pre-set counter was used with
ovher machinss.

4) Wive drawing mechine reducing 1.4 mm. wirs 6o
0.15 mm. in 22 passeg.

5) Extroder tembsratures

Barrel - 120%
Entrance to Haad - 120°C
Rolls : 140°% - 160°%

6) Braiders by Froitzhsim~u~Ruder’ of Berlin,
¢ Weissenaeea,




7) Styrene beads by Verein Cablonger $pritzgussfabri-
ken of Geblornz, Thuringle.

4, The following persons were suggested &3 knowledgeable
on R.%,. Cablegi-

Dr. Kohl - Toehnnical Manaszer - Vachea.
Hr, Peterg - Physlcist - Vachsa.
Dr. Kleser = Physicist - 7, & G
Dr. Mayer -~ Development '

' Mensger - T, & G
Dy . Ksden = Physicist -~ 3lemens .

vre, Fuckel

i

Meneger of
Letorstories - LB .0G.
:/“1

-

i t"j-
dea

4

>

< of doccument 1, 2, % and 4 {Appendix IV)

jad
;

were L
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APPENDIX I.

B.1.0.3. TIP NO. 1376.
FIELD REPORT NO. S.

An attempt was made to contact this firm on the
besls of 1nformation obtained from B.I.0.3., Londm.
Thers wes no knowledge of the firm's existence locally

end it would sppesr thet the rsecords in London are in
arrore.



APPENDIX T

T.0.5, TRIP ¥O. 1176,
PIZID REPORT NO. I0.

Visit to Kekel and Leilbtuncswerke {Siemens 4.CG.) Nsustadt
Nr. Coberg,

Persons Interceget

gd:-
Mr, Ezpradt Tech.birector {Very knowlsdgeabls and
ccllaborative spesks ne
Brglish).
Mr. Rawp Goat Accountant (Speaks Bnglish
fivently e

e The factory employz sbout 1,500 workpecople and is
ownsd 1004 hy ujeﬁﬁﬂs & Halsks Berlin, slthough i
functions ag & comuletely S6pArsaic COMDARY.’

cebles are net, in general , mads by
v havs made certaln R.F. cables and

(3
=l
W

8 ismens & Halake for incoprpceration
ent . The cebles were dagigned &t
shich is & much largsy orgehnisation employing

3. The ¢ebles, partloularly the Styroflsx tube types
wera belizved to bs uzed by S. & H. for connecting
spperaiuy to anbennss.

La s folliowing csbles and sleevings were axamined
and it wes zaid thst 1% comprised the complete set which
were mads in this factory, (samples of sach Lype were

brought away).
1.,1. Tyos No. SAL 5042 (Z) KIN

This is & Styroflex tube type with copper braid
into which the eonducior is drawn before we = 1t 13 made
in lsngbhs cf 30 -~ 40 me tars.

Styroflex. spiral is hested to 40 - 50°C. to £ix it
in position end the detalls of the machine ware takan by
Mr, 3mith of Callenders. The machines had not been used ay
Heustedt but had been sent there from Bsriin (presumably
rescued from bomb damége)s Cver the Styroflex spiral
there 1g & red tepe s2id to be of CGellophans {is this
Styroflex?). e



Over the copper braid there is & trensparent tepe sseid oo
be Styroflex ( iz this Cellophane?), and the Pinal covering
1s & textile braid and lscquer {15 coatings).

4,2. Type OCKY (P4 H).

Notes. 1% was nob known why = Snyroflax taps was
used aromnd thas condue tor snd under the P, T.B. ~ Btyrens
mixture (Decolith ex Celluloid Pabric) which formed Lhe
meln lngulation and which was svplied lonzitudinally in
ghout four lavers. The breid has &n even numhsr of
wires In the stitches and is covered by a P.V.C. sheath

composition, made at Neustadt, o the following formuls:-

FoU RB0.4 ex I.03.7,.

RD140/C 18.9 ex Hydpier Works
Degsaun,

TOo + 3

Colour (tvney) o4

Specn. for w3.140 B.P. 200 - 210%0,
Solidifyinz Pt. =3507,

Fote . They had tried ED236 a-d T.0sP., bus it wes
not so satis. isfactory a mix as the above, rhish is very
PGSiStEPu G0 2utting and yet mests the =389 crsclk.,

The tollowinz are the physical and eleciricsl
characteristics of the Igelit (P.V.C.)

S,G. 1e2

ow bend Tempersturs =300

Low tempsratures impach ~1790

Deformation at 10090 9% . (see rnote helow)

Tensile Strength 270 ¥ /nmq

ulonpauion 220%

S.F. 2 2090, 5 x 10%

Mote on EBensiration test.

B lensth of cahle 3.2 man. fisld wive is looped
loosely around a 10 o .. mﬂndrel and the two ends tied
T()rpv“hpg-rr and a 5 Ko welecht is suananded 71 the bottom

-0f the loop. The nepetratior now is wmeasured after 1
hour st 100°. '

1

¥oie on %D, 140,

-3{-2 -



in the opinion of Hypredt, ED140 1s the best
plesticiser available in Germeny (before the war they
preferred pure coccanut oil)., As far &s he knew 1t was
an ester of a fatty ecid.

Note on Igelit.

Por field wire they preferred to use the Igelit
sold and mixed by Neumeyer because they did not heve falth
in the materisl and prefsrred tc pubt the responsibiiity for
its sultabillty on Neumeyer who had had it approved.

4.3 .Various P.V.C. &and rubber (semi-hard) tubes with
conductors loosely inserted, covered with copper brald and
& lacguered textile breaid.

Samples were brought away but the cable was not
congidered important and no specifications were obteined.

5. A very hurried visit was mede to the factory (Messrs.
Smith and Lythgoe had elready spent some time and teken
congiderehle notes), and the fcllowing machines were
examined.

5.1.8tyroflex mechires (particulers ohteined from Messrs,
Smith and Lythgoe).

5.2 .Bxtruders, fed from a Second similer mechine, the
latter being fed on machines with 3" scrolls, sheet (rolled
up) from &n oven.

Tempearatiore of material from oven about 100°C.,
" " " " ist extruder sbout 130°C.
" " " " final extmuder sbout 160°C.

e mechines were oll heated with electrically _
heated dies. No Strainers were used and the resultant ceble
was very smooth and free from unheated 'pips'.

The remsinder of the machine was orthodox execept that
the fmerican system of & take up at rizht eangle was used and
the standard American owo drum chénge over reesllng system
was evident.

The ceapstan drum on the machires for light cable was
interesting since 1t was of hollow light metel construciure
in drom form with soft rubber fzce and fairly hard rubber
flenges. 1t was very lizht.

43



L}
Speed control was from a panel by ths »xtruder =znd

1) pnoints on the machines were temperatur=s conirolilad
and temperaturs dizls visible on the pansl.

A Jarze nmachins wibh very hewvy haul off was wlso
1o Eed . ’

5.3, Lonzltudinal scovering {ﬁqblﬂe.

LK guick glance at all of these mecnines prevesaled
no unugual features. It wag a 24 wire machine.

5.4, Longitudinal metal tape coverin~ and seaning

machine., Thisg was mede by Schumeg of fgchen, Rhineland, and
was similar to that seen al MWeumeyor from which firpnm

drawings were obtainsd (Izem 1 Appendix IV ).

—-

5.5, Spark Testing squipment.

A rather unique elecbrode 8vsjem wes noted ard
which consisbted of & number of different sigzed copnar aplreld
on & rotating drum. The drum is rotated unisil ihe corract
slze comes opposite the fair lead.

The meechine is fitted with aubtomesle sionainsg and
hrekring devices which ere brought iqbo metbtion if e suark
ccoimg .,

Fote. In extroding Field Cable anvnrox. 4 foulse ner

———Tnl

mile were found &s an avererss.

6. Iﬁ ressrd bo Sieme=a-Talske of Beriin, wha follonine
nemes wers received:-

Herpy Kurt Wagner 3KZ De=ob.
Lpngt Fischer ' fa~n., Direscoor.
Dr., Hosse Pior . weoinaer,



APPERDIX T.

B.1.0.8. TRIP NO. 1178.
DIRID RWPORT NO. 11{a)

Vigit to Teiefurken Gem.b.H., 8, Msx Strasse, Schonberg.

5th Qctober 194B.

1., Porscns Interrozsted:-

Dr. Cothe Persommel manager, non«technical,
Dr. Prang Speaks Bnglish perfectly and is

very wall informed on Technical
watbers .
Hr., Burckherdtsmeyer High Power Transmitters.
(Asst. to Dr. Bushbeck) '

ok H.¥. Pulss Cables.
agnick Cabls instelleticn.

Eeference wag alse made to the following personal-~
1ties &t Telefunken

T, Prouzea Naval ecquioment. Tc be
interrogased later.

Herr Brapdt In cherge of Television Leb. until
1943 when he replaced Dr. Runge &g
Head of Dsptf, for H.P. Development,

Hsgentizlly adminis trator.,

Llternatively reported now 2t Munich

r in junior position w»ith Post
Office in Rhinelend. ?

T, Berndt Antenna sygtems development, I
Barling but not now connected with
Telefunken. Address unknown.

Dr. Kroll Interested in slectroniec components
of television at Muniche

Dr, Splegel Decimetre Relay Stations:

-
]
{

3

e

O

Zs R, CABLE DRI M.

Zels Telefunken dld no more bthan design certaim eaprly
cables which were ménufectured by other companies,

kB -



notably AJE.G. Labter they specified reqguirements (%o and
dimensions ) to ceble combanies, such as A.E.G., Siemens and,
for flexitle cables, Vachsa.

2,2, Telefunken have published bsafora ths wsr detalla of
their articulated constructlion with metellised frequenta
discs (Schallen Kabel)., They were used for broad-band,
proadeest and televislion antenna lesdg, but wers 1imiied by
discontinul ties te about 5C MNcfs. The following eoizes
were menitloned:i-

{i}  Inner Copductor B mm. Outer Conductor 17 mm.
(11) Inner Conductor 15 mm. Ouser Conduntor 48 mm,
{ii1) Imner Conductor 28 mme Ouber Conductor 95 rme

The lest menticned cabls wes uzed for high-powsr broedcast
tranard tters but wag uliimetsly disceprded in favour of
rigid lines (see 2.3) which were considered essier to
repaire. The bendinz radius of (1i1) wes 1.5 to 1.7 metres
they therefore rsjulrs largs drums and sre heavy to
trensporte The inner conducitor of (441 ) hazs baen melted
wmder loed dus fo rmismatceh introduced by srticulated loint,
On the cother hend; Dr, Franz stebed thet he had suceessfully
wed 500 metres of buried Schallen Cable at Helsirkl in
connection wilth ©~me fre Beacons. Attenuation of thase
lines was almost compleselylimited 4o that due Lo rormal
corper 1osSs.

.
»

2e3¢ For hich-power brosdeest transmitiers, the Tolliciing
riegld copper coexisl lines of 80 ahis were used

T.Co 35 mame 0.0 100 rmes losd uz Lo 100 EW.
" T2 " o196 " i " *O100~300 KW,
II- 100 LH 1 280 L1 111 H L 500 _W_P,? .

T™e sections ars in lengths of B metres with expsnsicn
jeints svery 50 metres. The line is supported avery 5

me tres on rollers: the expension jointis consist of
conecsntric sliding tubss, slotied end held in contast by
bands of spiralled wire. The frequenbe insulators ars
metalliised at each conductor boundary {silvered with copper
‘Plating) snd supported by bands of spiralled brongs wire,
The normal points incleded & section spiit horizontelly to
facilitete connectlon of the imner conduc tor.

2+4s The sntenna cebls for the 100 Kfr, 200-2000 metre
Station at Berlin-Tegel wes Vacha No. 768, A helix of

~hb=



Ll tz conductors was wrapped around & corse of insuleting
material, provided with a coverinz of brizht grey rubbery
materiel (permitiivity 2.2, believed toc be Oppsnol mix).
The outer conductof was a spiral of overlapped copper tapes
with further insuletion, lesd sheath and arnoured '
protection. The dimensions were believed to be
approximately as follows:-

Inner Conduc Lor: 16 mme Aiame ter. x
Outer Conductor: 33 mme. diameter.
Overall Dismeter: 55 mn. 80°T0X.

The electricsl chareciteristics:-

70 = 80 ohms
Attenuation 0.1 nepers/km at 1 Me/s .

x Thig dimensior should probably be 8 mm. (see Lorengz
report 23) otherwise the impedance f1~mre wonld he
inconsistent with the dAiwensions.

2.5. Vachs type No,., 825 was used for 50 em Wursbury

{ £ ¥?) and VMepwhalm (15 ¥7).  This 70 ohm cahle wes

s tenderdiged for a8ll ground stations excent for T.FaF,
which used polys tyrens beads and an impedance of 200 ohms .

2«8+ For i.h, Reder, up to 230 @ peak, a beaded cebis of
70 ohms and 20 em. overall diasmeter was used.

3. STAND'RDISATIONS .

Ur to 1943, = charscteristic impedance of 70 ohms was
used. The high power transmitter groups ssked for a
change to 80 ohms because 140 ohms ~eg oo high for coaxial
lines when nerallel lines were us=sd. The decimetric groups
agreed to this stenderdisation but, because impedance
measuring gear was based on 70 ohms, were never able io
tmnlement shis declzion.

4, DOUSLY SCREZNING.

Telefunken had realised that interference wag 1lilrely
o he a problem and tests had been contemnlated.
Interference between cables of compuwmicatbion sets in
alreraft wes considered nrobable but the direct coupling
betwveen antermoe was held by Dr. Franz to be much Freater.

7



It was stated that doubles screened cables were only
used experimentalliy, but subsequent interrogation brought
the attached Telefunken report (2.C. Rericht Xo.063).
This would appear to indicate that considerable effort
was directed towards improveument of csble screening.

5. b0-cn: COMIUNICATION APPLICATION.

A 50~cu 9-channel frequency wodulasted communicabtions
gystemn, Rudolph, involved a cable probvlem which was solved
after sone development work., This arose fron the use of
a self-excited oscillator which was without awplifiers or
buffer stages, on account of a lack of sultable valves.

The system consisted of a chain of relay stations
of small power (7-9 watts) with a range of perhaps 7C k.
Directlonal antennae were mounted on fixed masts of 23
wetres height. Since the cable lengths were of the order
of 200 half wavelengths, wilsmatches greater than 10:
(reflection coefft. ZQES were able to cause freguency
instability. FNo serious trouble was experienced in
service, electrically or mechanieally; the telesconie
masts were used in Russia where temperatures of -50°C
might bhe encountered.

6. TESTIIG iEPHODS.

6.1. Resonance methods were used up to 300 Mc/s.
Attenuation was determined from the width of resonance/fre-
quency curve and Zo from velocity of propagation and
freguency.

6.2. Rohde and Schwarz have developed R.F. bridges for
use up to 100 kc/s.

6.3. Lieinke and Kleen have developed LOTOS for accurate
measurements of impedance at decimetric waves. A model
of this is with Cables Secticn, Radio Department, R.A,Z.
The following comments were made Ly Dr.Pranz:-

The best accuracy obtainable at Telefunken was + 1%
8% 50 cms. The line was held at the measuring end by
threads arranged like the spokes of a bicycle wheel. This
had no measurable mismatch., A solid spacer with
Tecessed inner conductor was also used ( the cptimum
dlameter ratio for minimum mismatch was determined
experimentally) .

-8



The characteristic impsdance of +the line ineluwding
s8lot was determined by moving a short-circuiting piston
in & similar line without slot connected to measuring side
of test line; ths change of standing wave with position
of -ghort-circuit is noted., The slot caused s change in
Zo of about 27.

Cone couplings were ussd initislly, but difficulties
were found in maechining accurats limnesr cones,
Staggered steps wsre then adented and it is claimsd that
ne measurable discontinuity betwesn cable and line is
cresent down to 20 cms.

Various detcctor heads are evailsble for use;-

]

20 em. (19 = 23 em. band).
5C em, -

60 em. (night-fighter band)
80 cm. (GHiLA band)

The £4 102 diode (1.9 volt filsment) is used ss detector
throughout the range. Capacitive rather than direct
coupling betwsen the carriage and the ocuter conductor of
the lins is considered en imperiant feature for stability.

Schizied and Meinke developed = circular form of line
with rotating probe amplifier and oscilloscope, called
AUTORA. It was very well matched at 50 cms and was well
adapted for practical use in lining up 70 ohm systems.
Considerably more than one hundred models should be in
existence,

(e} Bridges for use a2t 50 cn {KALZA) had been
Gevelcpsd, using Siemens carbon-coated ceramioc resistors.
It msasured mismatch to about 109, but Aid not indicate
tlie phase relationship of the mismateh.



AFFRIDIX I.

Vigit to Telefunken G.m.b.H. 8 Haxsirssse, SchBnebers
- BRALIT,

9 - 10th Oectober 1945,

1. PERSONALITIES.

1.1, The present informstion wes obtained from Trs.Franz
thecretical work), luth (night-fighter gear) and Protzs
naval equipment). It supplements that siven in report

of visit on 5th October 18L5.

2. ReFo CABLEZ,

(a). Schallen Cablss.

The specified sttenuations of 2 sizes of this type
of cable are ss follows:-—

At tenustion in nepers/km.

Freguenc Type 15/48 Type 28
Mch.

0.6 Q. 054 | 0.035
1.0 0,082 O0.055
3.0 G.15 ' 0,070
6.0 0,21 0.142
10,0 0.25 0.185
20.0 0.40 0.270
30,0 _ 0.50 0.330
30,0 {theoretical)  0.50 0.26

(b). Ordinary ignition cable was used for the transmission
of uni-directional pulses in the case of Wurzburg. Dr.liuth
8tated that a large Vacha caeble of unknown size and type,
%as used in other zets.



{(¢). The 50-cm 9 channel cormunicesions system referred
to in para. 6 of the previous report is Rudolf. &
gimiler system Michael operates &t 50 ecm.and has I
telephona and 2 telegraph channels. Frankfurt operated
at 26 cm, but was abandoned a3 Insufficlent power was
produced with the valveg avallable at that btime.

(@), To avoid identification by the enemy of the
manufac tarer of cable captured by them, the spscifications
celled for the insertion of coloured threads to a RIM
{Reichs Luftwaffe Ministerium) cods rather than the
internationally known VDR code. Details of the RIM code

were claimed to be unknown apsrt from Vacha (green-yellow-
rad).

fe) "3tehol™ has somebimes been used as & sheathing
material instead of lead, ss for the "Schallsn" cable.
Some ftrovble from cracking of this covering hed been
encounitered in naval installation. The exXact comvosition
is unknown but 16 has been gtated Lo bhe a noly-acrylate
deavivatlive.

3.1. Lobtog hag an inper conducbor mads of silvsred
ceremic (cslit) to ensure straightness end absercs of sag.
Dr, Muth had the inapression thaf the diamefer of this rod
was exach to 0.00L =, s temnarature coefficiant of
expansion of ceraming ig uzually low, and epproximates o
zero in the csze of Aridosthan, Thema rods were mode by
Hagcho and also by Stastite-Magnaesiz,

Z.2. Losos 7 (10 cn gear) hag 4 gimxdler Irnar condusior,
The ascuracy of measurement &% 9 cm is of the order 3-45.

3.3, Ceble rmeaguremente ware nornally moeda by swingd
the frsquency.

Heds Frequency wag messured hy the following me Shods -
(1) Best tone osalllator by Rehde & Schwariz.

(i1) 'Afé Line with sdjugtebls riston,
(1i1) Joncentric cavity resonator (as on "uamshurs).

FeRe Prinds pseillators providing ssveral watbs ere
dowrnt toabont 20 emg; kystrons ars mwed eb hisher fros
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3.6+ No work con corona in R.F. cahles w&as known Lo
these Telefunken engineers.

3.7, Two methods of measuring discontinuity of
decimetre waves were recoummended by Telefunken and
celled for by them in their specification:-

5+7+1s The cable or accessory is terminated in its
nominegl chearéecteristlc lmpedince and the standing wave
ohserved.

3.7.2. The cable or accessory is termirsted in an
ed instehle short-cirenited coaxisl line (Blindspritze”).
The positior of & voltaze rnode before the item under
rest is plotted ageinst hhe position of Lhe short-
circuit: the mismafeh can be calculzfted from the
deviations from a straisbt line ofslope unity.

The followine i3 2 typicel specification.
With & mAaxlmum mismeteh of 1.03 in the measuring oear,
8 mismateh of 1.10 with the ifem under test may not be
exceeded in the renge 20-50 cm.

4. PLUTS AND SOCER T,

It would seem that two ranses of matchad-imnedance
pluzs end socketis were used hy Telefunken ond Lorernz in
the decimetre rsncve. They &re somebtimes known as
"9.4/30" and "3/18" from bthe dimersions (in miliimeres )
of the cordvctora &t the rlug ard socket interface.
fn interssting feature of the risht-ensle sdentors is
Ghe use of & cus-~:way irmer conductor, presumahiy to

racduce the mismateh. Pull debtalls of Lhese runzes were
rot obtained.

5. NWAVAL COMMIMIGLTIONS SOUIPHENT.

The followinz informetion was ohtained from Dr.
Protsze snd may be unrelisble hecause he wos resnonsinhle
orly up %o the ouspub of his transmitbters snd had mobbinge
50 do with the trunks or snitennas,

5.1. Prunks Connectins Trensmihier to fntennse

Oricineliy Fepmen shinps hed untuncs anbenn
trunks in the seme wey &2 British ships. Buin for g
pee the distance bebween Tra-sed sser aad antanng wog - g
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long {45 w) sheb an antennz ' funing capacity of 330-
9% pF in 15-18 gieps over the ringze 100-300 Keo/s by means
of & wmobor-drlven switch weg used.

5-23
Lt & letber stuze, feor degiroyers, an elbtenps was made
;o 8¢ an eir~spsced "Schallepkabhel™, Thi=z was considersd

zgible beceuse degtroyers were confined to the £00 ke/s
end oft The band ~here radistion efficiency is hish and
thersTors the power cut-put of the iransmibier conld be
reduced by Ghe Pe?u Eor which workeéd on the scresn grid
of the l1lssit gbag which could be pagzad a8t any desired
maximom vilue. The caosciby of this cable 4s about 53
p?/metre.

Lem;thﬂ ¢f this "Schalle el
uafte Tzetory compleltes wilth Terminations which sealsd the
gble ana which were sppliad r cenbrolled homidity
ondiblens so that Lhs inside of the cable was dry. Iu
i

were maede up in the

ne theas comolele cormectors to shinsg, cereless hand=
weg lishle to oreate cracks in the outer waterproof

ng

heath, and feilurss occurved due to moisture penesration.
5.5, Tt was then dscided to use solid cshles o eliminate
moisture problem o the Tirm of Vachs developed an Oopenol
disleciric cable of sbout 80 mm. o0.i. with 2 6 mm
condusior, snd having & weracity of &hont 55 pP/metre
{sample obtained from £.%.0.)

Dr. Protze stated thet most CGerman ships are Fithed
with the &bove solid cable, except Tor des troyers fitted
in the later stapges of Hhs war, whieh were ziven sxisting
stocks of “"Schallenkahel™, Tois was done primerily
because of & shortage of Cornanol due o homhins of the
1.3, Farben in 1944.
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APPENDIL 1.

~=I 0,8, TRIP 10. 1176,
Appendix to: ZLD RSPORT NO. ch

Precls of Telefunken = ®.C. Bericht No, 083 (Dr., Hens
¥elrnke and Dr. Dorothes ?gggjzl
datad
22Znd Tebhrnary 1643,

WMessurement of the screenine affect of

ceble coverinmg af Declme ire ¥Faveg.

This revort desls with the screening effact of
cable coverinss. At low freguencies the sorvesning effact
Is determinad guantitatively By the e ce
per cm cable-iengths In these meas: r of
the ceble is used &3 inner conductor iC Lor
(12, 1), If a current I flows in able
belng measured, a disturbin- voliegs Vs n o
Jength will exiast in the ouber conduchor The interference
sffect iz then zlven by <he coupline

B = VS/I

Mesguremenss &% low frequenciss are described hy H,0chem
HuF 2. 48 (1958) 182, Tris method is extanded in tha
followiry b decimetre waves, hy baking accouni of the non-
und fore cureent distributiosn even with very short cable
samples. For ziven By, and I, the interfaremcs voltage for

21
very shorsg cables 1 oiven hy
- -1
Vs - I tEkrf .

forwmuls ziven hy H. Kaden INT 13

o]
(93]
of

3
i3
-

o

L scresned sismal generator ssrves ag voltage soubce
(big. 2)s Tts cuthut provides ( throush previcus
calihration) a known open~circuit voltage Vi, with mesasured
internal resistance Ry % 70 ohms. Voliters V 1z messurad
focurately with the help of the known cenacl by voltaps-
divider (sse Bericht BC 058). The H.P. is passsd to the
neasuring apneratus throurh = cshle of 7o equal to 70 ohms.
The cahle is connected with & separefins wall ( Trennwend )
50 which the 0.C. of the cable under west 1s soldersd,.
™o chenge of enzle (disc continuity) of the inner condue top
of the incoming cable to the cable under test is epranced
as a quadrivole of 70 = 70 ohms {ses Baricht U7 032). fThe
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“aiie under test has Z.= 70 ohms &nd is short circulted
Feo comple te elircult is therefore perfectly me tched .

Ma paxiqem currant s therefore the shorét-circult cuwrrent
T smd in equal to VL/ZO

In Pizwre 3, 1P the short-circuit current st X « 0 is I
s current I3 in the cable with increaging x varlies
canordine to & cos-function.

I = Iy cos 27X = T cos 2¥X (1)
1 Zo S

Al is the wavelength in the cable which is measured with
n s tanding wave. Then if €3 is the electrical length of
the voltase rode (including the asngular change of crogs-
secion ihen

R t Y -8

~ )“/z' 2 N
Onin: to the iwmmerfect screening effect of the outer
condus .o, the sable currant produces an electrom&gnetic
f1eld outside the conductor which is messured in the
following way (see sketehn). The outer concentric sys tem
ig lad throuch 2 70 ohm cable Lo & rereivar of input
ilmpadance 70 ohms. The wvoltage Vs is indicated on the
ontout of thig receiver, The relationzhip be tween Vo
and Vo is & meagure, for & ziven cable-length, of the
quality of screening of the cable. Since only the

oltage reletionahip is of interest only & relative

nelibtretion is necesgsary end this cen be done simnly and

”ﬂ"w”ﬂtely. Since Vg is small, care must be faken o
avnid lealkage elsewhere {the screemins of the transmitier
1e wost imporsant). To check this short-cireult the

inmpuls of *the cabhle wnder test and the receiver should
indicate nothing.

COUPLING. TMPERDANCE.

It ia nex’ asgumed thet the cable 1is Isaky oniy
gt peint ¥ . The cohls current I3 at » creates & disturihing
voltege Vo whieh is directly proporsionzl to I3 or,
TS/T 2 Bl ot e e (8D
Owing to the wesl counlings, I 1lg independent of

s puhber clrcult, The equivelent circuitb is es slven in
Tieupe 4,

-
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The internal resistance of the ®.M,7, Vg i3 ziven
by the left of the disturbing point, a len th (1 = x) of
shirt=-clrcuvited l1line. This operates towards the right
directly into the resistance 7. The internal resistance
is therefore independent of the point X of the disturbence
To procesd 1t is necessary 4o replace fhe known B..7. Va
by an ®.}.F. V& at the short-circult where x = &, which is
equivaient to Vg (that is producing similer currents ard
voltaces in the load resistance). The voltage Vg is ths
open-clrcult voltage appnearing in the cond e top at the
point x 1f cne removes the conductor and the load
resistance to tha risht of this point. The new veltoce
source V¢ must also rroduce the open-circuit voltage Vg
at The point X and have zero internal resistance sinecs
bo the left 1t is placed directly at the short-circuit.

e voltere distribution on the oven-circuited conductor
is then given by

Vi = Vg cos 2% (L-x)
g *

eri from (1) and (3) = V; R cos 27 (£ -x) Cos%%? (2)
7 A l "

A is the wavelen~th in the outer conduc tor. On account
of the =2ro in%ernal resistonce V4 is properviional to
the input resistance of the rPcelvnr wrich wmounis he 7¢
ohms ard indenendent of the position of the dizsturhing
Voltags . If ons considers 2 disturbsnce disitributed
alonz the lenpth of a condnetor, as vwith uniform leaky
table cover » 2% eeck polnt x a disturbing voltuge
corresiond i g Lo “ha current I3 aXisis according to {3)
"hich rey he trersformed in sccordsnce with {4) to the
énd of tha condnetor. In this case let R he the
Eoutling impedunce per am of cable lensth snd the cable-
lenath oors,ant. I1 is dependent on X in accordsnce wi th
(1), The distrrbance st the point % of the lencth dx

€43

Produces, scooriin ne to (3) and {4) the volta-e,

avyg V1 eos(2TX). cos z«.t‘lf} dx

N ~
Total distorbine voltagze amounts to
g
Vi = V2 = Ry Vv, Scww(rﬂx) cos (L. LoXY . Ak
Z 5\ *

Tha intsyference affac’ of the cable mill bhe mesgured by

the raiati n“\q’r1p



- r" ‘ >\t . i
Vz/vl“%k'gd‘:\-;: —>:> cl.ttnul.c‘s..]. (5) ;

From the messured velus of Vp/Vy, the value R, 1s easily
‘calculatad oz & cable cons *Bnt. ™e correctlon fector F

is necegsary on eccount of the non-uniform distribution of
“the curreni,

=3 i’. . L >\>\~ nl‘ni’ - \.n-‘:z‘-*i'
TRR) m ReR b%‘ RN (6]

If the cable length L is swall by comperison with the
wavelanoth (g o ?_J, the followling spproximstions hold:-

Re. L
E:,%l —~ A, ) \‘L‘.- = .T_S_h ¢t e IBFET TN 7)
For the special cage »~ =X, , one reachss for (&) the
inde terminant valus of 0/¢, 2 new formule sives

Lo 1 'L;_Ev M Qyy ?‘_“_Q‘ seeae .
F(R) = =29 X Yam ¥ % LY
Ar avaluation of ¥ is glven in Greph 1. F iz always
swaller then 1 and decreeases with Ilncreasing lengthe
This applies to the cable lengths sultablie for Shese
measurements so as to obtaln the greatest valus of Vo
From (5) we have

vg/v‘l 13,4-2\” 2_ v—-/& >"\ -cos-nlt--wa(g)
% X TARR
™oy i
ri-l:,\ ;
"hile 7 is a oens texit, the greatest dis turbing voltage
1z preduced 1 3P 1s & maximums This function is gilven
in Graph 2. The pesition end megnitude of ths maximum
iz dependent upon the redio N/)\ e & vslue of L= X

approXimately is used. = !
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DETATIS OF SON™ SORSSNIVG MAEAS URTIODVE,
(1) Vaghe Cable. 925K,
Deseriprior 1: 1.0, Gopper 2.5
: 2: Tpolitul Perlen (10.5)
S: B tepes 4 mm wide with lone lay {(10.5)
4: 1 tape 10 mm wide with shortlby {(11.5)
S: Wertmasehi-e=s (% onen mesh) .
wire hrald {12.5)
A: Profteaiive covering (hlns) 15,5 mm
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Joupling Imnedancs.

Zondi bion er(ohxm/cm)
Normsel 0.011
Without wire braid (parts 1-4: 0.040
Wi thout ouber copper bepe (partslsd) 1.3

In the condition without wire braid (perts 1 - 4) =
nole of about 10 mm in the outer copper btape gave &
coupling impedance R of sbout 0.15 ohms that is a cable
current of 1 amp would produce an outside dis turbing
voltage »f 0.15 volts. Small errors in the screening

therefore create a noteworthy deterioration of the screen

affect.

(2) bescriptlon: Vacha Cable 978 5.
i. T.0. Copper 1.8 mm g 1.8
2. Oppanol
5. 24 tepes 1.5 mm wide (tightly braided) 9.5

4. Protective covering {(vluse) 16 mm &

Counline Tmpedance.

Condi tion. Ry {ohus/om)
Normel 1 - 4 TR0 .00
1 tape removed (.04
2 tepes removed 0.10
3 tepes removaed 0.22
1 tepe cut through zeve &n additional

coupling impedance of Rk equals 0.015 ohms.

(3) Descrintion: Vecha Cable 975 D.

1. T.0. Copper 1.9 mn 1.9

2, Oppanocl

%, 24 tepes 1.5 mm wide (open braid) 10.5

4, Mire hreaid 11.8

5., Protective covering (blue) 16 mm dia.

Counlings Impedsance.

Condition. Ry (ohms/cm)
¥ormal 1-5 ' 0.004
Wi thout wire hraid 1-3 0.055

with 9765 the braid consisted of simllar tapes
with short lay, the braid with cable 576D was made with
lone 1ay end regular gaps resulted from 1%.

- K9 -



(4) Deseription: Vacha Cable 435 J,
10 I-Co .oopper 1.2 ﬁ 12 mm
2, Ceramic Beadsg
3. Tightly wound wire braid(1l20 wires
0.2 m g) 8.5
4, Protective covering (blue)

Coupling Impedance.

Condition. Fr1- (ohms/en)
Normal 0.042
5 screening wires removed 0,10
10 it " 1t O N ’Lg
15 # \ " " | C.4l
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LPPRNDIX 1.

B.1.0.S5. TRIF NO. 1175
FI51D ROPORT NC.12.

Dr . Rogbhaud,
i, Bolt=mann Strasse,
Dahlem, Berlin.

Dr., Rogsbazud hes besn for meny years technicsl
readsr for the publizhing firm of Julius Springer.
Several vigite were made +o Dr. Rosbaund (30.9.45.,
7.10.45 and 10.10.45), whose general acqueintance with
selentific personalities in Berlin made him invaluable
in helpinp to trace individuals. Dr. Rosbaud wes
very co-operative.



APPENDIX 1.
B.I.0.5. TRIP NO., 1i76.
FIELD REPORT NO. 13.

Visit to Siemens Kabel Gemeinschaft, Gertenfeld, Berlin.

Mondey, 1lst Qctobar 1945,

Persons Interrogated :—

Dr. Thirmsl.

Dr., Fischer, head of ILabs.

Pp. Ohmated, echnical Development of CGablses.

Ure. Iintzel, H.F. testing.

Dr. Tamm of the Central Laeboratory was present at
the lafter part of the session (in the afternocon).

1ls Dr. Thirmel, Direchor of Cohles, stated that all
insuniating meterials vsed for H.F. cable construction
were of the hydrocarbon ftype.
?«2. Styrofiex from Nordenham (owned 50/50 b
®. % (. and Siemens ).
Styreflex is a2lso mads 8t 0.GuL.T.T. neon
Paris, Peldirirch, resr
Bregenz,Austria and at a
firm in Saxony.

Decelith (Opounol B 90%, Polystyrens 10%)

Lupolen had been nsed only experimentally:
T.3.F. had been advised of the i,portorcs

of Polyathylsne but had not 1is tened.

Ragarding Vacha, Dr, Thiirmel advised the
Interrogation of Dr. Xohl (orizinally = Siemens men)
and Dr. Jordan, the chief of Vaocha. e also referred
to the sreat compvetition betwoen Vacha and Siemens.

He stated that the Kabel Gemeinschaft had hesan
formed to combine the cable interests of Siemens &
Halske and 31emens Sechuckert,

8. Wave zuides {Hohl Kabeil).

Flexible wave guides hoth circuiar and
Pectapgular hed been constructed but not used operation-~
- 2lly, by winding a short lay spiral of "Z" section tapa
14 mm. x 0,15 mm. ag in Figure 1, and by covering

~(2=



overall with copper wire braid.

The circular suide was 24 mm. or 24.5 mm. in
interna” diemeter and had at 10,000 Mc/s atisnuation
of 30 Wepsrs/km. 2s compsred with a copper tube of
like dimensions having = 10 N/km.

There was &1so an 2luninium tube consiruction
which can be coiled.
guides, up Lo B0 metres hed beern

o

Lengths of thess
mads .

Termination for these guldes had been designsed and
made by Telefunken but wers nobt water-5ight and Slemens hed
improved on the design and made modsls which were gulte
watar-proof.

3. Flexible H.F. Cables {conceptries|.

Thase cables were split into & types.-

Z.1. Type 1. Used only in short lengths for fregusnciss
up to 10,000 Mc/s, the construction being es shown in Flg.
2'

Hffactive Pernd tiivisy 2.5

P.F. 0.001 {at 600 Me/s)
70 . 60 ohuns .
Attenustion 8:5 N/um at 100 Mco/s

250 N/km st 10000 Mc/s.

P.P. was determined by measuring attenustion after )
the braid had been replacsd by & sclid copper outer(or lead)

Three typeg of this cable were meds, all identical
except for the centre conductor,.

(a) Soxid.
(b) Strand 1 plus 6.
{c) Strand 1 plus 6 plus 12,

The braid had & lay of 25 mm. but this weas controllsd
by the mechinea avallable, they would have

DU



preferred & longer lay. Right and left stitchea had
the seme ends of wire (4)., They did not believe that
Vacha used a different number of ends for U.H.F. cableg
and did not know why they employed such 2 construccion
for other freauvencies.

3.2, Iype l18.

This ceble was an zliierrative to tyme (1) 2nd had ¢
the game dimensiors, bubt the insulation consisted of two
laeyers of 18 {6 plus 12} long lay 3tyrofiex sirings
(dism. .040") in place of the Styroflex tane end solid
Laeolith. Tor some unknown resson the diame ter over the
P.V.C. hed been redaced to 345", £s measured.

The foliowint electricsl cheracteristias were
stated to apoly.

Bffective Perrni hilvity 2.1.

70O 60 ohme .

PP, 0.0008 {100 ¥e/s)

Lttenuation 7.2 to 8 "W¥m oat 100
Ve s,

In annlyine the 3tyrofleyr ctrincg op threzds no
heat wes omed fo selh them in place hut ths heut

condue sed from the PV .S, during extrieion was Tonnd
sefficlent to set them.

Tontsetion voltaszes {the ini on
ionisation was measured by P.P, rise at 50
itezse cohles wereaaid to he:-

BO00 V. Tor tyoe 1,
3000 Ve for tyne la,

TTO'.“:‘.\;-:\‘ .
b, .

ik T
—_——

Cersain simller types of cehles were seen hut
ith & second outer conductor (sereen) insniaied from the

. Dopenol R
Plus Sarhon hlzek {(Protodur) was z2laso uvsed az & ‘
sungti+tute sheaithine material., Hobthin: snpeared Lo he
rown of bthe sarsening effect realised hutb oublished
trhicles by Drs. FKaden ond Wild were veferred to. These
sEn oworked &t the Jenlirel Leborobories ot Munich.



Attenuation measurements at 100 He/s were made on
10 mesres of cable and a diode detector was used. The
S.%. ratio was of the order 10 @ 3. The law of the

detector {with diod= or crystal) was checked T7 examinin:

the shape of the voltage distribution curve wlih the
measurinz line short circulted.

3.3. Type 2.

For longer length used at 2000 - 3000 ¥e/s, the
type shown in Ficure 3 was used.

Over the discs and under the conductor {nct
shown on the Fig. &) there wera 2 Styroflex tapes C.1
mm end bthree Btyroflex threads 0.8 mm.

Tt had been found that the digc spacing should bs
less than X to avoid trovble from reflection.
3
The trolitul diszcs were 28 shown in Figure 4 and
were injection moulded from Peolystyrene P.3 or P,4. in
gn "Isoma"” msechine made by Braun of Chemmlfz, Saxony.

Protonal. A trade name for & copper coated
sluminium wire used parily to conaerve ccuper &nd partly
for lishtness. It is mads as follows:

A groove is cubt in the aluminium wire and the
copper tape placed round it as in Figurs 5. ™
composite conducter 1ls then drawn down in &n ordinsry
wire drewingz mechine (22, reduction) and annealed =z:
500 to 800°C. Inner cores of iron &nd zinc have &igo
been used. The shape of the groove ls lmportanti &s
obtherwlise 1t tends L0 open.

L

Blectrical characteristics of Type 2.

Bffective permittivity 1.07
7O 70 chus.
0.115 N/Em at 1 Mc/s.
Attepuation terget was 5 N/Km at 1500 Me/s but
orinez to shortage ¢f time 1t wes not meesured; 1t waes
probebly about 5.5. N/Km. '

Se4. Type 5.
Similsr construction to Type 2 bubt with Styroflex
=BG



conssoruction as in the hroad bsnd cables,., The plich
of' the "sicken” was reduced from 18 mm. {broad band
cebiss ) to 12 mm. REffective Fermitiivity 1.17:
Styroflax tapes 0.1 mn. Shick: otyrof?ex threads 0.7 -
Q.2 ym. diemeter: at:ienuation 4 I/ Km &t 800 Nr/s.

8 W/¥m st 1500 Ne/s.

4, KeBs uremants .

Informetion ohitaiped from Nr. Lintzel. Cables
wers btested for eleciricel cheracteristics et
fragusncies between 100 le/s and 10,000 ¥e/s a volthass
distribution masthed being used, e measurirs line
wag 2 matrasg long for the messurements st 10C ¥c/s, a
10 metre length of ceble beine naed. L 10,000 lin/s
she measuring line was o wavegulide, The detsctor wsad
In the latier cass wes £ 2rystel, s diode beinz used for
the lower frequencies.

For the mejority of zebles, roubtins tests wera
mada &t Iow frequencies only, the high freausncy tests
being made only for exverimentsl work and for snecial
cahleg ., Tra tegts werse not helieved to he very
thoroush and 14 was that hether methods aend
apparatus were used &,
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APPENDIX I,

B.I1.0.S. TRIP NQ. 1176.

FIELD REPORT NO.1li{a)

A visit to A.E.G., Oberschinweide, Berlin.

3rd Qctober 1945.

1. Pergonalities.

1.,1. Dr.Wuckel had been head of Department of A.E.G,
deeliing with television cvables, but is now fravelling
bteween Thuringia, Hamburg and Berlin, endeavouring
to collect technicians to re-open Communications
Technique Laboratory at Drontheimer Strasse, North
Berlin.

1.2, Dr.Erich Muller had heen the sxpert on R.F.
Cables under Wuckel. (See 1l.4.)

1.3, Dr.Dghl is now director of A.E.G. Ceble Works.

1.4+ Dr.Brunnckow is dead. 3He nhad besn chief of =
group dealing with cables in Spssr's War Organisation,
and had besn assisted by kullsr.

1.5. Dr.Corda had been chief engineer of Horddeutsche
Kabelwerke until a yesr ago, when he left to head =

firm Getewendt, which 1s in some way connscted with a
communications group of the 5.8. The location of this
firm is said to be at Reichensu, nesr Gablenz, Sudetengau.

1.6, Dr.Wegener is now chief engineer of Norddeutsche
Kabelwerke. He came from Heinrich Herz Institut.

2. General.
" A.E.G. was originally associated with Telefunken,
who ordered development of csble, and who were chief

users, The link between the two firms was broken at
Government request.
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3. Cables for Services up to 25 Mc/ES.

3.1. The following hign-power transmitter cables have
been made by A.5.G.:

ITtem Description Test Attennation Service Power
of Cable. Voltage at 1 ic/s Trens—
{Nepers/fn) mitied

A L.8cms.dise. 5 ¥V at 0.082 Used up 10 K¥.
over discs 50 o/s to Cif.at
of 1G ke/s 20 ke/s
Prequents
{Schalen
Kabel)

B .5 oms 20 KV D¢ C.055 Mauen. 50 Kw
cver discs Gy
of Zeesen 25 iec/s
Preauenta 16 Ky
(Scha}en MOW
Kavel

C L.8 pms over 12 RV 0.15 Interded 20 Ku
outer layer RS atl for 20 at
of wolid B ¢/s K& Mobile 25
Decelith Trans- Me/ s
tape wound mitters
2 Coms over of which
inner layer were made
of golid and ars
onvanci wlus now in

"‘2(}‘90@ Englandv
onkarite

Corrugated
inner and

CUuLST,

Oppanol

ghesth

arwoured.
F.2 Cebies A was Hhe cone used in thes Jerman Navy &s a
erunk® to conreelt 00 wabtt transwitier to its aerial.
it wes rever pressurized bacause 1t wse not aiptight,

3s:3. (ables A
£ different

(l) Aluminiun rod wi
rount it, with seam Jolnd
into the gluminiuu




®

(i1} TIron rod with copuer sheath, the whole
rolled down (waltzen).

(1iii) Jute centre or paper centre with aluminium
sheath. :

3«4, In Cable B the current of 2¢-30 aups (30 Xif at
25 lie/8) raised the temperature by 3000 through skin
effect.

3.5+ In Cable ¢ the inner conductor was corrugated
copper on a forwer of Igelit 1P, although Buna was
found to be bhetter because it stands g higher working
temperature.

3.6. The information on Schalenkabel obtailned from
A.B.G., Telefunken and Dr.Bushbeck is swmarised in
an appendix to report No.2l.

HIN Cebles for 50 cms Radsrpr.

Jecond cable developed by A.5.G, had single
strand inner conductors, with dielectric of polystyrol
discs and outer scresn forted of two halves of sclid
copper with grooves, held together by wire.

Reflectlions due to the grooves and dises were
eéncountered at wavelengths shorter than twice the
distance betwsen discs which was 10 cnms.

. 5. Cables for 9 Cms.

A.E,G, made a solid dielectric (Opsancl) cable
for Rotterdam which was designed by Dr.Kohl of Vachs,
with a stranded inner and braided outer. The chief
problem in making this cable was obtaining uniformity
of impedance.

6. For_ 3 Cms.
Dr.Buchholz worked on the theory of waveguides

and experiments were made on them by Dr.lullep
essisted by Dr.Heinrich Riedel.

T Twin Cables,

7els  A,E.G. experimented with twins 12 yeans B0,

but did not adopt them for telecomwunications or for
television, because they have a higher attenuation than
& cogxizl system.

5 G
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(ii) 1Iron rod with copper sheath, the whole
rolled down {waltzen).

{(iii) Jute centre or baper cenire with aluminium
shegth, '

53.4. In Cable B the current of 20-30 arps {30 K at
25 Me/8) raised the temperature by 3000 through skin
effect.

3+5. In Cable C the inner conductor wae corrugated
copper on a forwer of Igelit P, although Buna was
found to be betiter because it stands a higher working
temperature.

3.6. The infermation on Schalerkabel obtalned from
A.E.G., Telefunken and Dr.Bushbeck is swmarised in
an appendix to report Xo.24.

L. Cabtles for 50 cms Radar.

Second cable developed by A.8.G, had single
gtrand inner conductors, with dielectipic of polystiyrol
dises and outer scresn foried of two halves of zeolid
copper with grooves, held together Ly wire.

Reflections dus to the grooves and dises we re
encountered at wavelengths shewrter than twice the
distance betwesen disecs which was 10 Cms .

5. Cables for 9 Cins.

A.E.G. made a solid dielectric (Oprancl) cable
for Rotterdam which was designed by Dr.Eohi of Vachs,
With a stranded inner and braided ocutep. The chief
Iroblem in meking this cable was obtaining uniformiiy
of impedance.

6. For 3 Cms.
Dr.Buchholz worked on the theory of wavegunides

and experiments were rade on them by Dr.llullep
essisted by Dr.Heinrich Riedel.

7. Twin Cables.

7el. 4,HE.G. experimented with twins 12 ysars ago,

bat 4id not adopt them for telecomnmnicaticns or for
television, because they have a higher attenuation than
& coasxial system.
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7.2, Huller said that tests wade on captured British
twins having red and white cores, showed dif'ferences,
notably in the matter of power factor, between the two
cores.,.

8. Cable Screens and Quter Conduactors.

8.1. Cuter conductors of braided copper riblLons
result in lower attenuation and petter scereening than
those of braided copper wire (see article by Dr. i
Vienmann in 4,N.T. for 1938). Compared with a solid :
copper sheath a riblon braid gave 10-20% higher
attenuation, and a wire braid gave 30-L(% higher
attenuation, (but sec Report No.20). The latter is

a functicn of the lay; s longer lay gives lower
attenuation than a short lay, but no cptimun angle
was found. Buchhelz has said that it is impossitle to
calculate effect of lay.

8.2. Screening was tested Ly Dr.leinke.

8.3. Double-screened cables (1 coprer z2nd 1 iron
screen) at 1C lic/s geve no Liprovement in sereening over

gingle copper screern.

8.4, Faper published in A.Z.G. Kitteiiung in 1938

and also in Rurspasische Fernsprech Dienst by Wuckel and
fuller gave figures of far-end cross-talk on Berlin-
Lunich cables Eseparate go and refurn cables) of 16 nepers/
10 ¥m at 1 le/s and 13 nepers/10 ¥Ku at 100 Ke/s. The near-
end crogss—-talk was 2 nepers/10 K less than above Figures.

8.5. In 1934 the A.L.0. constructicon was the “Schallien-
Kahel", while Siemens used the styroflex thread with a
coprer tape outer,

For 1935 Aw.G. changed over to the "Rohrkahel!
construction, while Siemens went fc fthe "Sickenkabel".
(3e¢e Report Tos. 13 and 24).

§.6. In "3chalien" cables tho atitenuztion is a
~function of the contact between jJjoinits, which is worse in
large than in srzll eables, The "Schallen! cable
conshtructiocn is very shtable, and gives s very uniforn
Zo {(within 375 over the range 0.5=L Lig/s), whereas ih
crigzinad Siemens taus conetruetion gave 10" non -
unifoeiity. atteipts to use an aluninimm resulted in
baot difficulfites, hence covoer wis used,

w7



PRI RIS T L e

G Nesaursments and Measuring ilethods.

9.1. See articles by Weissfloch of Funkstrahl
(Julius Pintsch) in Zeitschrift f#r H.F. Technik.

9.2, Accuracy of wmeasurement of Zo at 30 cms was
plus/minus 5.
Accuracy of weasurement of atienuatiorn at
“ 30 ems was plus/minus 1074.

9.%3. Attenuation weasurements ware Dby standing-wave
method, using 2 diode detector at 50 cms, and a ecrystal
at 30 cms. The e asuring line was calibrated before
connecting the eable. The cable coupling was stepped in
preference to being conicel, alithough the latisr had been
used.

In measuring filexible cebles with solid Oppanol

dlelsetric, 50 metre lenugths were used, and the atienuatlon
¥ 3

found to be 9-10 nepers/Km. Attenuation st 10 cms was
megsured, and power factor thence deduced.

9.4. Tmpedance measuremenis were carrisd ocut at 1 le/s
by rescnance nethod, the capacity being mezsured af
800 ¢/s.

¥on-uniformity of impedance was weasured By varying

the freguency of the systen.
Ton-unifornity of ilwpedsnce 1 ths

13 they measured 3«5, fer 10-uatre lsngths
and 10-15, for 100 wmeitre lengths (

Ton-unifom:dty of impedsncs slsc incress
Trequency, and different batchss of cabls were found to
have pesonant frequencies, varying widely o bateh to
bateh., A% 15 cus and 12 cuws the non-uniformity was
congiderable.

9.5, 15.7. oulse tests on solid dielectric cablss( used
st 10-12 KV for 1 wicposacond) wewre rade zt 307 above

working voltage.

9.6. Dielectric and braid lossss of flexible salid
cabla 2t venef. were deduced zg follows:-

{i} Tne braided screen was replaced by a selid
copper cylinder, and the atienuation was meassured at 1
ie/s and apein at v.h.T. At 1 le/s the loss 1s assumed
to he 21l covier loss, which is known to increase as the
sguare root of the freguency, hence its value at v.h.f.

4
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can be calculated. The differences between the latter
valus end the cable loss measured at v.h.f. therefore
gives the dielectric loss at v.h.f.

(11) Then the solid copper sheath was replaced
by the braided screen, the v.h.f. loss weasured again,
end the braid loss thus found at v.h.f. :

10. liechanical and Physical Tests.

10,1.Low Temperaturs Tests.

Normal plasticised Igelit cracks at - 20°C.,but
specially plasticised Igelit cracks st ~L0O®C. Banding
tests are carried out by bending the cable round a
cylinder of 10 or 20 tiwes the diameter cof the cabie.

Shatter tests are done by drcpping a weight on to
the cable. Igelit will shatter, but Decelith does not.

10.2.Change of Attenuatien with Bending.

aAfter bending solid dielectric cable 500 tinmes
round a cylinder 2C times the diameter of the cable,
the attenuation increased by 10:. afier 700 bends the
inner conductor hroke.

In service use the plug or socket connsction
bresks before the cable.

-10.3%.Bigh Temperature Tegisg.

fter heating the cable to BOYC. cver a pericd of
2 hours, the attenuatiorn was found to be 30 higher than
at room tempersture. Mo long—term tests of P.V.C.covered
cable were carried out.

11l. HATSXIALS.

11.1.Riblbons of Decelith sunnlied from silenterg had

been covered with a hygroscopic powder(perhaps zine
stearate or talc) which was intended to prevent sticking
but which results in increased loss. Decelith was
therefore asked to use Quartz-nel instead; ordinary
quartz powder was found to be lmpure and also hygroscopic.
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11.2. inller said that no wolsture absorbing material is
epplied under the Igelit sheath because the latter is
"ouite impsrmeable",

11.3. Lupolem had been experimented with, but found to
have worse electrical and bhetter mechanicel properties
than Decelith., Its lossess varied greatly from batch to
batch., It was used as dipole sheathing material for
protection against weather, and some Lupclen-coversd
wires were manulactured.

1l.4. Styroflex losses increase sbove Polystyrol losses

at 10 em, helieved to be due to orientation of the
molecules by stretehing in forming the thread.
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APPLIDIX I.

E'IIO.SO TRIP N’ " 1176-
Flolo RRPORT J10.«14(D)

Visit of Dr.irich Luller (Late of A.s.G.) to F.I.a.D.
Forward.

. ioth Oetober 1945.

1. EOTTLRDAL/BERLIY EQUIPLINT

AB.G., in comworn with Vacha and Siemens, had
made connectors for the ahove equipment, Vacaha type
¥o0.57¢ and also a 3716 um: cable {possivly Vacha type
No.11G3) were the types used. The A4.3.G., versions
had Decelith dielectric and brown P.V.C. sheath, scitable
for -LO°C workinz. The plug was integrally meulded to
the cabls with a wix containing Cpnarnol, Lupclen and
Polystyrol. X
Irn their isasurements 4.3.3. had dound both
g and reflections tc be extrewsly low.

2 * DC "f.-{a..‘\t L

Tre spacars in this tywe and in the Sicken cable
were at one tinc rnhlded on Lo Lhe 1rrer conductor.

Latierly they have been mounlded ceparately with a
reounded clsara 103 “olﬁ for the luner conductor,

Tl



LPPENDIX T .

2.1.0.%. TRIP NO. 1176,
PIELD REPORT NWOo. 15.

Visit, to Felten und (uillesume - Mulbeim Coloene.

Persons_Interrogated:-

Dr. Hesse

Dr. Wayer Director,
Dr. Kieser Chief of Develovment Labs,
L 16 waa explained that this firm had not haen

engaged 1in the mannfacture of high frequency sables,
to their rezret, becsuge their shere capitsl was largely
foreigne This svnlied a2lzo $p tre Norddeus tanherp
Seelkrabel Merka 2t Vordeuham which was half Siemens end
half Pelten uwnd Guilleaume.
D Thelr work had fherefore been resiricted lermely
to Belevislon cablea for use et 4 lic/s, This was of
styroflex consiruction. They had made & whole serles of
ceblies in experimental lengths to commsrs different
conatrucilons and in particular Lo compare their
sonrstruction wlth thet of Siemens. 'The Siemens
conz truc tlon was found to be the better parriculsrly in
regrect of uniformity 2t hich frequencies. A whole
series of semples were avallsble for inspecilon.. The
inner conduntor wes of aluniriom with thin copper sheo<h,
made in & rether different manner from Siemens. The
gluminium was round rod and copper supsrimpcord vi th
fcilded seam and then drawn down Lo circular section.

They =8ve the power factor of the styroflsx cable

£3 2 x 10"% and 1ts sffective perulttivity as 1.17.
S They hed made only a few exnerimental lenpths of
T it

ceble using Lupolen, and had formed the opinion tha
wes o very sul table dielectric materizl Por cahles

Tneir medn ipterest in Lupolen was its snolication

to submarire cahles, The work on these was done &%
Kordenhama
4, e stretchineg of nolystyrol and the mapufsc ture
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of thin sheets was slso done at Yordenhem. They had
nenufectured 0.03 mm. thick. They had some Lrouble
with impurities &nd especially fine sleves were used.
The technicien et Hoprdenham who would bhs persicularly
useful 1s Dr. Heins Horne

5. They had (=% Colovne) a series of delay cables with
the inner conductor of & spirsl of ensmel wive and #lso

el
one mith a vartichle 70 desi-ned as & srsdusl Impedeancs
trensformer (B.7.D. Maprch 1943), These had. not heen mede
in any auantity.

8, Some ceble-making plant was insnscted. For tha
goplication &nd winding of styroflex sgtrip an ordinary
telenhone ecshle machine wog used with the sddition of &
reatiny chamher (70°C - 80°C).  The machines for lapping
over the condiuchors mere alse séern.

The méechires zeen were old converted machires and
not of particular interest.

The machine for msking the corruzzted outer
conduc sor was examined {drawing recuvested of inside
portion).

They had an extruder, patented by Feydrich, with

Pull electric heatin- made by Kleinewefars, Krefeld.
Screw 80 mm. diazmeter 800 mm. long.
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APPENDIX I.

B.T.0.3., T™IP 10, 1178.
FINID RAPORET NOQ. 16.

Visit to S8lemens Halske, Harburg 6: Holsternwall 4.

Dr. Goushke was intarviewed, He explained
thet the Hemburg branch weas & sgles office only.

Aithough thers were technical people on the
staff they could noet add to the informetion ohtained
in Berlin. They supplied a note on the Siemen's
cables but thls contaired no new technical informasion.



LPEFRNDIX 1.

5.1.0.3.TRIP MO. 1178,
TIWTH BIPCRT NO. 17.

Vie lefunlren, Hapmhur:s

_Ferdinend Straggse, 28.

ra
K=
"
o
8]
+3
oy

irfeormesion received 1
Dr Leinke, who hed done uoe
regnensinle for Lhe degizn o

On the firet visls Dr, Klesn wos oph and the
cffice gtef? 214 not ~ive eny informécion. On & latern
Visic Dr. Flesn wra geeon, H= was not anrve of the

dreza and wished to corfitm with a Praf, ieller. Te
was pot ahle Lo conbact h ki end promiged to
e 5 '
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APPENDIX L.

Bel.0.8,., ™IP NO, 1176,
RIAID RYPORT NO. 1B.

Visdt to the Norddeutsche Seekabelwerke " .G, Norderhem-
IAOldenherq.

1. FNERAL.

Persens Interrosated:-

Dr. Bernhard BooOS s.ee.....Direchor.
Dr. Jules Bngler ...........0irector,
Oberintenaur L1638 teeiies... ™ rineer,

In addition Dr. Horn, the inventor ~f "Styroflex”
and Plrector of Felten-@nilleszume GCarlswerks, K8ln-
Mulhslim, weas interviewed later at “he home of Dr. Jules
Tnzler. A1l personnel wsre znXicus o collahoreta
the fullest extent.

to

This featory had vreviouvsly been wisised in Liay
or serly Juna hy ir. Pond of the Mistillarts Cowpsny

srd Lt. Reed R.WV.R,., fssessor, ¢nd in July by & mission
comnriaing reopesentstives of tre Yop O0ffice, the N, P.0.
and Fr. J.77, Dean of T.0. & 1. Cg,

al
cebleg they are well known for Lheir "R horofl
dielec“ﬁio submarine comnunicetlons cables, »
visit mAs meds heccvse it was thousht that tlls

Forddentsche 3aekehel 1g & subsidiary Joiroly
ovned hy Siemens Sehnckert of Berlin and Felhen-
Fullleaume of "dln, In adilbion So the menufact e of
audio-freo ency dry cors 2ir spaced napar kalenhone

>4

Styro?lex tene cabla mishs, with snhetanticl rodifics Sions
lend 1tself fto a desirm of hih freguency cahlae, In
«ddision 15 hed heen stated at I.7. Foarbenindusirie Hhas

ha
"Lupolen” hed hesn sue Jied to the Vorddenbschs
hy T.%«, end their sxperience with this matericl hod not
80 Tar hsen investi cated,

%o "TUPOT M,

. DI‘ . Boos confirmed thaet bhe ¥ ol rensd yed
relatively swrll ananidlties Af Shie matevial frow T.1,
throunsk the I.7%. sellins cornta Yeassra, Dynamid of



Proigdorf, Nr. K8ln.

We stated thab they had bullt a sclid dielectric
czble with Lunmolen and enother solid dielectric cable
with & mixture of Lupoien and Oppancl. These cables
had not been oreduced in any vroduction cuenibity, nor
had they been merketed or usad hy the Services. L
sample of esch of these ceblys was seen end 1t appeared
that they had attempbed Lo procuce & cable aporoXimatling
tc the British Type UG.R.34. Jontrary Lo usuel F6ruan
practice for cobles of thig size the dielectric had been
extruded, but from mschaniccl considerations slone 1t was
ohvions that they hed not reached any hish degree of
rerfection.

They were nobt in a nosition Lo mike me&sSUreuwens
picher than 1 lic/s, snd they confirmed thot ecaptured
British cablsz in solid Polyethylene wers slactrically
superionr.

They had elso attempted to produce shert or
sapes in Lupolen, & sample of which was broughf fway,
but their experiments in this connectlonwere in thelr
infancy end they hed not abtained tre ds re: of jerfection
crapacteristic ¢ thelr producilion of "Siyroflex™. 1%
wes , however, intervesting to note thab the Lupclen sheed
wag processed on the machines used for the production of
9tyroflex, althousgh it was thoushi that no particular
advantaze had been pgained by orientating Uhis material
by stretehing in both directionse.

S "STYROPIRX"TAPS CABLAS .

For & full rsport on these cables, the reporis
issued by the two previous Hissions should be consulted.
The cong bruction of the cable is dlscussed hare because
it 1 thousht that cable engineers will readlily
visualise possibilibles of converting: it to high
freguency QI8

Tro different sizes of ceble have been mide having
respectivaely & 16.8 mm and & 22.2 nmm. COYes They were
pade in three btypes sultebly srsoured to withst.nd oressure
b 75, 300 and 500 fathoms, bub they stated chat a
sucecessful cable could be menufec bured Lo withatand 1000
Tatloms .
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the defeiled consiruchtion of the three types is
attached but from & hi~th frequency voint of view interest
is restricied tn the menufdcture of the core.

Sel. Worufas hure of Styroflex Tanes.

Polystyrene = Gréde PH, nrodunt of T.0,
ferbenindistrie, is fed to a gerew sxiruder in ths fornm
of Dowder,

The material is fad throush a hovner ni the hothom
of whinh a smell serew faed is Jocated o deliver Lhe
materizl to The mein scrolla This iz 200 mm. diam. x
450 mm. lone, 2 relationship 2.25 : ;) wileh compores with
from 5 : 1 %o 12 : 1 for rormel rubbsr and nles tin
extruders ., The seroll is sincle start, reducine vitoh and
& huttress thrsad shena.,

The extruder hody iz run 2t a tepmaraturs of 140°%0,

and the head at a tempersture of 19597, apd ant
resulation is sgssantial. T™is 1s chiezined by ceriridge

type 2lectrical heaters speced wniformly round the hody of
Bhe machine from the hoprer to the dis.

The nrojectinz hody of the
fur ther eslements .

The siyrene iz exfrudsd in +the form of 2 Subs
epproximately 50 mm, diame x 1 mm. thiclk, whish is
Immediately strebched leterally by drewing over 2 horcse-
shoe shapad soreader, bthe spreadsy beins zerewed Into the
front end of ths dis. The lonsdltudinsl stretehin-s is
govarped by the speed of extrusion ipn ra2laticn to the

svead of haul off.

Immediztely ohe

\
laavag the spresder the sides of he
the two tapes which remain ave bLoken
of rollers to the windins up cecr.
briaf
bl ny
J i in
lone me.
ole, s
hain ner
SIEL 20




The tapes are then cut on slitting machines
following the well known Coebbels design and familiapr
to 811 who cut fine papers,

3.2, Layinz un of the cors.

From the detelled conatruction 1t will be noted
that the cable comprises a copper-clad steel innep
conductor with an air spree disleciric of S tyroflsx
LEDES . Between 40 and 55 tenes, dependinz on the sigze
of core required, of the re~uired width end thickness
ere laid flat on each other and wiith their surfuces free
to move over each other, and then wound on ths inner
conductor in the form of an open helix, 20 mm. nitch.

The laying up of the core is fer more simple
than misht be supposed.

The Styroflex tapes are wound on steel bobbins

2:" flange dlameter x 4" wide x 13" beprrall diame ter, one
continuous length of tape om each bobbin, The regquired
number of bobbins or tapes are then mounted in a fiyer,
very simller to an air space telephone cable fiyer, with
the axis of the bobbin at right ancgles to the axis of the
cable The flyer is capable of accommodatins 60 bobbins
in 12 groups eof &,

The tapes &re led to the front end of the flyer,
through 5 gang suldes, and down to a gpecisal Torming
spindle which is mounted coaxially around the inner
conduc Lore.

This speciel forming spindle is slotted in the  form
of & gquare thread with & 20 mm. pitch, and the tapes fall
into place in the slot building up inso a 'sc tangular cross
sectione. The speed of the mechine 1s 1 metre per minute.

Over the open helix, four further Styroflex tapes
ere applied. the first two in opposite direction to the
helix and the top tapes in the same direction &s the
helix.

light tension is applied to the bobbins of tape by
means of a spring loaded dibre wegher engazing with the
bobbin spindle and forming pert of the bobbin bearings.
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G e Outer Conduc Hor.

The outer conductor comprises 8 buiiing cobper
tepes having & lay of sporoximately 12 inches.

From Tthis noint the make up differs for seoch
type depending upon the armouring reqguired, but thig is
nolb eonsidered of interest from a4 R.F . point of wview.

4. RIECTRICLL CHARACTERISTICS.

The characteristic immedence of ths ceble is
70 ohms and the attenuation 25 to 95 mi/Km over the
frequency ranse 20 %0 300 Kefs.

Th
1.3 o 1.

o3

permitiivity wes stated to be of the coprder
5.

[

In conciusion 1% should be stated that the
menufac ture of this cebls su~-ested 2 considerahle
gmonnt of "know how", snd 1if the cchle is ever
manufagsured in this 2comtry it wonld be of advantare
o bring Dr. Horn over in the ecrly staves.
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COI\TS‘,TT.F{UC‘.L‘IOT‘T OF POLYITYRTNT AND AIR-SPAGED CABLES

£3 MADW AT THI

NORDDRUTSCHY SEEKABRIWERKS A.G.

STYROPISA AIR-SPACED CLBIK.

COMSTRUCTIO

——— e+ g

i
=

Copper Wire :

Styrofiex tape spiral:

Styrofiex~Tepe ocute

layer:

Ko turn Conductor:

eod Covering:

Tening:

sl

L

TV LS ARMQURED CrBLS.

5.0 mm solid. Weight 125 ko/m,

44-48 tapes 3.C x 6.12 ..0,15 mm
Not adherinc. Tey 20 m.
Weizht 53.5 kg/km.

teves, 20 x 0.12 mme K., lay
oms Weirht 9.9 ke/mm {?)

TR o
L)

Z tenss, 20 X 0.12 mm. L.H. 183
27 mme Weizht 11.1 ke/km.

16.8 mn £
FoXe apeg 6.5 =% 0,3 mm,
frpplied L.H. lay <70 rm
Weisht 10.9 kofime

2 Bxnaslzior linen hapas 40 x €.15
m, epplied without overlap, B.H,
lay. Weight 22.2 ko/lkm.

18 mm £

g ovar lead
coverins 22.6 e

2 layers tarred jute, Ley 125 mm,
8 e

ST L.
B.Y. iw-j %

Armour




Cuter Tape:

g_40 mn.

< layers of tarred jute.
Ley 140 mm, one R.H. lay one
L.H.

£ 44 mm.

STYROFIEX POLYTHENE CABLE 5.0/16 MM £

" CONSTRUCTION.
Copper Conductor:

Styroflsx teps apiral;

Heturn Conductor copper -
1 x Trlacetatefoll
4 x ginc foil

1l x Triscetatefoil

1 x ateal tepe

5.0 mn. B

42-43 tupes 3.0 x 0.12 mm.
Ley 20 mm. L.H.

g 15.8 mm.

4 oputer tapes 20 x 0.12 mmn.

R.H. lay.
g 15 .8 mm.

8 tapes 8.3 x 0.3 m.

Ley 272 mm. L,H.
é_l?.s e «

43 x 0,1 mm.

Ley 87 mm. R.H.

40 x 0.04 mm. Ley 55.5 mm. L.H.

glternating with thres layers
of adhesive.

401 Ol mm. Lay 55 D JmelieH e

25 x 0.1 mm.
Lay - 50 e ROH. -

Q re 19.5 mm

The sarth cable hes, bnstead of the layer of stesl tape
8 second outer layer of tricetete foil 30 x 0.1 mm. Lay

55 m. R.H.
1 X ‘speclal adhesive.

Polythene sheeth:

77% H.
Mix M.34 235 N,
3% Oppenol.
£ 15.5/25.0 rm.
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STYROFPLEX_AIR SPACED CARBLE FOR

WORKING IN 1000 m DEPTH OR WATER. .

Steel copper 30

Suyroflex spiral:

CGuter bLopes:

5.9 mn £

553-55 tapes, 3.5 X 0.14 mm,
Lay 20 ITam , L-Ho lay.

§02102 I«

4 tenes, 20 x 0,12 mm.
Lay ~ R.H.

£.22,2 mm.

ekt e e,

inlished armoured, ete., as required.



APPENDIX T

B.I1.0.3. TRIP ¥0O. 1176,
FIZLD RPORT NO. 19.

Viait to Hermann-Bsrs torff Haschinenbau-Anstolt G.m.r.¥.
Hannover.,

Priday, 12+th October 1945 .

1. ENHERAT .

This was & targst of "Opporbtunlity” to disnuss
detalls of =2n extroding machrine viewed i the I.7,
Farhenindus srie, Ludwizshafen.

e interviewed -~

Inzenieur Svovesny, g ermen of Polish sxfraction.
He could not spesk Sncslish

2 MLCETNE DRTATIS.

The machine in cuestion was desionad hy dp,
Rehbock of I .G. It was a gtraivht-throush mashine,
steam snd hot water heated hsprel with alecil-ically
heated core and dia, The n0"ﬂl featiras were the maans
of keepin: the cors corncentric with tie dis, and the mscns
of resistering the reletive mosibiors of cors znd die.

L sketeh of the senerel arraniement of the mechire
wes obtuined (Nimbersd 8/18694 dated '20.9.1944) nd o
deseiled dr:wing of the head (Numbered 8/18302-1 daned
21,1.43)., These are ciagsified as items 5 and 6 of
fopendix IV,

It weg uvnderstood that the aneeisl features wers
to hecoms standard nractice.

‘he dimensions of the seroll followed ususl (eruen
‘bractice, 1t belng confirmed once again that l1it le had
been done to incresse ths lensth of scrolls for nlasties
exirusion, A reason for this was stated o be that the
mxed polymers such ag Vinolem, {(cornlvmer of vinyl
chloride and acrylic), were extruded with “reater esse
énd at lower temmepatures then strei-ht P.V.C. Tith
the introduction of P.V.C. they could not mmdertake the
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complete re-designing of the mechine and concentrated
on rettins the extrs heat &t bhe axtrusion orifice by
lsgging the die chamber with electrical elements.

2.1 Modifiesation of core.

It is well known thal streizsht through machines
uwsed for wire covering have in gepnersal suffered from the
disadvantage of eccentricity of covering. This is
brourht about by the neces=ity of atiteching the core to
the seroll, with which it revoives, and in consequence
any slizht malallgnment of the scroll 1s transmitted to
the core which then runs ececentrically in relation Lo the
fixed female die. It has therefore been general practice
to nge richt-sensle heads for wire coverinz, in which both
die and core remain °5i-btlonasry and can be adjusted relative
to each other.

The main edvantapss vhich would accrve from the
succegsfull exnled tation of ke sfral-h® through mechine
prineinle would be -

() An incrsased balence of forward pressure
resultirng in dncrersed speed of exitrosion.

{b) A mechine lay out taling moeh less overall
midthe

Ronhhock'!s device consists esaentially of the
introduction of a second non-rotatinz corg housed in a
special die-helder immediately tehind the female die.
T4 is showr auite clearly on Drs. Yo. 6/1R308/1, from
which 1t will be seen that & "spider” is used to abtach
the core Lo its housinz, &nd throush which the material
passes on the way To the femele die. Means are
provided for adjustins the lonsltudinal relationship
of the mele core and Female die, but the concentric
relationshin is fixed and concentricity obtained by the
czreful mechinine of the various details. The means
adonted to close the gpace between the first and
second cores to prevent feed back of material down the
core Lube will be described when considering the
rezistering of these verious components.

2.2, Rarigterine positiong of Cores and Die.

The drewing shows two lerse handles, one &ttached
_88-»




to the female die carrisr and the other attsched to
the secondsry core housin:s.

In settinrg up the machkine the core attached to
the scroll 1s first inserted with the secondary core
nouwsing and dle holder dstached. The secondary core
1s then fitted and the housing screwed roushly into
vosition.

The femele die is then inserted and the dis
holder fitted into nosision, Ag already stated the
diacannot be adjusbed: for concentricity but the mean
thickness of coverinz is resulated hy the handle
attached to the die carrier. A calibrated face plate
is provided and “he posiftion of this hendle for various
thicknesses of covering can he recorded.

With the secondary core and femzle die in
relative posltlon, the handle attached to the secondery
core hounsineg 18 then uvged Lo slide the whole plece back
agzinst the seroll core,. TEwill be noted thef the
beck of the secondsry corse is chemfer bored to provide
& nacelle for the ni* ~f tra searpll core.

The whole arrangement is qulte incenlous and
well desiwrnad.

3 OTHER MACHINERY,

This firm evidently specielise in the manufacture
of machinery for the rubber cable industry, but an
examination of the works {which had been partly
destroyed by bombing) did not disclose anything of
further interest.



IPPOMDIX T . i

PISID ROPORY M0. 20.

Vigit to Norddenische Kahelwerle, Berlin-NeukBllr.
' Am Qhermeafern.,

1. Pergong inserrosaned-

Dr. Werener Managin, Director.
L] tmann Chemis b,
Freudenrolich Tnrineer,
Dambeck Power Cable =n rnser.,
Lazsen Physicist, Tmst Dept,
Teake Commercial Manacer,
will Ligison hetween commercisal

and technicel sidas.,

2, SRLT R RAOTEQREY D

Cpe mechine for meking "Fadenkabal” wes in workino
condl sion. Thres or four similser machines were helieved
to be at Luhen on their wsy 4o sn evacuation vnlant at
Piermont (“Test fermany).

In another buildins mest of the exirwders and
hraiders were in workin: condi tlon; ‘some were actually
producineg plasihic-covered wireas and textlle--raided
cahles, bub raw materials were not avallable for the whole

factory te be in operation.
5, CANSRAL.

Thig firm also wmade cable ccouplings, nlugs and
socke 13 .

4, H,%, GARIS DWaT oy,

Mo main tyvpes ere made, viz Fadenksbel and solid
dielectric cables. Pull detetile, descrivtlions and

3

aneciflcations were obizined. Mwin cahles sre not now
made
5e OUTREE S ONGTC PORS  ~HD SORZENS .

5else T™e firm denmons trated thelr nreference for wire
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hralds as against tepe braids by showing how the latter
ginks into the Oppanol dielectric. They now use a 60%

coversge Lo save copper, a&s against the former 80%
coverage . ’

5.2. B8creening Efficiency.

Considerable work had been done on the meeguremen t
of this, by the method described in T.F.T. 34. 33, Heft
7/8 (1944) 133-137. Measurements had been made wp to

200 ¥c/g, hut the method counld he employed at lesst up to
B00 Mc/s .

6. MELSURT NG MZTHODS .

G.1. Atienuation is measured by the followin: e thods ;-

{i) sSubstitution mevhod {or, mors rarely, a Q
me ter method) up to 10 Me/s.

(11) Resonsnce method up to 100 Me/s.
(111) Standingz-wave method up 4o 1000 Mc/s .

6.2+ Nearly all their measuring epparatus was made by
Bonde end Schwarz at their factory &t 9, Tessils Fletz,
- 05 % Behnhof, Mfnchen., The lahoratory is at Wolnzach,
_near Pfaffenhofen. The epperatus appears to ba of very

hish quelity, althourh avidently prodiced in rezsonshle
numhers .

7. WS TS .

7ele A% low temperatures ithe cahle was tes ted by a
shatter test.

7.2+ At high temperatures the ceble was tasted hy
VDR Spec. 0275/%,41,

Tede harine tests at hi=h ftemnerature had not been
carried out, hut 2% room tempersiture no ezelny ned heen
ohserved.

", MATSRIALS ,

8.1, 3Sheaths.
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Buna 8 was used because of & shortage of the
plagticiser reguired hy Teelit. The Bune hed a apecial
vuleanising ezent to vermit of vulcanisinz &t only 8( to
90°C., for 6 hours, in order not %o soften the Decelith
core. Buna S5 hag advanteges over Ivelit at low
temperatures.

8+.2. Dielsc tri._q__s.

They used Decelith ¢, which is Oppanel B 200 plus
Polystyrol, and they added nothing to the mix,

-
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LPPEWDTY T,

RITLD RRPCRT N0. 21({a)

Visit to Lorenz, A.3. Loreng Mep 1, Temnelhof.

Sth October 1845,

1. PERSONS INTRRROGETRD @~
(a)  Mr. Robertson (Swedish) Patents: specks very -—ood
Englisho
Dr. Cutzmen Figh Power Tranrsmi tter
Depar tment.
Dr. Seidelhach Hlectro~acous ties,

modulators .

(b} Reference was made to the followinz Ldreng anvineers

who were not sveilahle on the present occasion:~

Dr. ¥Messner Aead of H.P., Denartnert,
Vaelves.
Or. Kramer Alreraft 1nst:alletiong

(R.F. cables); believeq
to be in Bav.ris.

Dr. "™ egsner Screenins tastfs of carrier
nrhies, ate,

Dr, Schnabel Rader.
(e)  Th wes stabed that Drg. Fohl and Peters of Vachs
"era2 rost knowledgeable; 1pr, Liebelnecht was nob so

lmvortent, Dr. Sehuckerdt was an owner.

2. H.7. CALRLS WTAT W,

47, Lorans Aevelonad and deslgned cables elentricelly
“nd disecnssed recrivementa with Vechs, Lorans Adiffered
- from Siemers in Privarrin - selid-Aielaniyioc nohles and
*ere able ho chow thot a 9,7, Lizz conductor could mopre
then mompearsate for tha P h mernd Btivicy dielecsric 4in
~omeHi flon with air-spaced =olid-conduchor cahle,

9=
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2.2. The Vacha Type Fo. 765 {the srmoured version is .
coded No. 843) was then described:~

An Oppenol core of abouh 8 mm. diame ter with hemp
centre supported a "H.®., Litz" inner conducior. This
comprises a number of stranded enemelled wires wrapped
helically round the insulesingz core; ori=inelly these
ware of 0,07 mm. diemetar,; buf suhgseanently they were
chenged to C€.04 mr:, dismeter. The "echerscieristic
frequency" of the H.F. Litz conductor used was 1.5 l¢/«
(see pere. 3). I3 totzl cross-section weas 10 wm”.

The over:sll diameter of the irnrer conductor was 2 mm.
and it was insuleted mith en Oppanol Bfuclystyrere mix
t0 32 mm. dismater, Ori~iralily Cppanol B 200 {(mean
molecular welght 200,00G) wss used and this wes stepped
up to 250 and 500 {Wote: the hicvher meoleculer weishts
are legs plasbic). e outer conductor consisted of
gilver-plated copper tirez. 5.1 wnm. wide, laid edge to
edge with long lsy, bound dorn mith %eoes, 29 x 0.25 mm.
of short lay. L protective coverins of (rpanol of
irferior elactrical quality snd, in the cose of Wo,., 843
a galvanizged iron~wire hrald completed the construction.

The electricsl charsciarisftics were fo foliows i1~

Effecsive nermittivity: 2.25
Power~fa: for 10 x 107% best Jut 8
Lo
12 x 107% worst)ss injk
Charecteriscic impedance: 80 plus/minns B ohme .
Permigsible loading: 500 Xu ot 200 Ke/e.

' : 100 Kw et 1.5 Lic/s.
med to errry 205 ¥m
i N

This cable ras ori i fk
ac ni Lters o

at 1.5 Me/s for moblle hro
vehlcles,

ted on

Deuntschlandsender used two such e¢ables 1in pserallel
to Ave 50 ohms. Three similer cables werse used in
parallel fteo transamlt 1000 Ew ot 15-80 Eeofs at Calbe (ilde)
Nevel Station.

Dr, Gutaman was nob sure of the atieruation, hut he
believed that a 350 metre len:th of cable hed &
transmisslon effictency oF 92% &t 350 Ec/s.
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Toe short-time bhreskdown voltage of this cable wag
42 ¥V &t 375 Ke/s and short 1inks to components such ag
caracitors were overated continuovaly ait 7~8 KV without
trouble. The B.D.V. i3 actually hicher than with solid
condue hors because the Oppsnol tape hedded ibtself agains t
the projeciting strands.

2ede  Another experimental ceble was made fnor caprier
work, which was designed to heve only 10% chen:s in
atéenustion over the range 0-300 Ke/s. This cable had
lits wire braid for the outer condustor &s well as for
the inner conductor.

2.4. /n experimental ceble to carry 50 Kw at 15 Wo/swas
unsuccegsfule  In this cese the inner conductor comprised
a2 helix of solid wirss 1.2 mm. dismeter. The stiffness
of bthese wires resulfed in occesionel movement of a wire
ouviwards into ths soft nleatic materiel during service and
80 glving breakdcwn, Goppsr tepes 0,001 wmm. thick wers
tried but enamelling at the edges was not sood snd contect
be tween neizhhouring tepes ensued, The use of nigh
moleculsr-welcht materisal might prove mora s:utisfactory.

2.5+ Apoither project, nob implemented, was to load the
cale inductively to zive an imrz3ance of 100 ohms and so
irerease the rediztion efficlency of antenna syatems st
hroadees t frequencisas.

a o . w.a, IT 'J"Z CO]‘BUC 'L‘ORS .

In a dlseussion on H.F. Titz conduntors, Dr. Guteman
introduced the concept of "charascteristis "requenav” which
he defined as fthe freguency at which the eddw current facte
wes 2; he stated that et one-third of this frequency %ths
inerease of reslstence due to eddy currert was 10j%.

"he use of thls technique hsd rssulted in the
constrnetion of colls iIn the Calbs equinment with a 2
of 5000 and higzher,

4, - Vacha made Oppeanol/Polystyrene mixes of their own and
did not 1me Degelith (Deutsche Celluloide Febrilk). Gables
made with it are flexible at =40°0,

95

P



APPENDIX 1.
B.1.0.S5. TRIP NQ, 1176.

FIZLD REPORT NO. 22.

7th. ,0ctober 1SL5.

Vigit to Dr.gushb%ck, ly, Erbacherstr,Grunewald.

1. Dr.Bushbeck worked on transmission on line problems
in connectiorn with the high power broadcast stations and
obviously a first-class technician. He is enthusilastic
gbout his work and has a pleasing perscnality.

2. 6C-ohm H.P. TRANSHMISSION CAEBLES.

2.1. Telefunken first used a 16/45 (%15/48) cable for
transmitting a maximum power of 50 Ku {telegraph) for
Nauen.

2.2. The 23/94 m. cable was used for higher powers,
notadbly 50 Kw cerrier for Zeesen. The lnner conductor
was of interlocking copper tapes of the same type as the
General Csble Corporation (U.S.A.) type H.H¥ The Kalit
(Freguenta) discs were dilver-plated at the inmer and outer
conductor snd providsd with two spiralled wires at the
inner conductor. The outer conductor comprised pairs of
articulated semi-cylindricsl plates (Schalen); the long-
itudinal jointe of successive palrs were at right angles
to one another. The cuble wes scmetimes provided with a
lead sheath or maintained a3 a flexible construction.

The dises could withstand 15 KV at radio frequenciles,
certainly at 27 Me/s. The cable, however, failed after
3-l years at 16-19 k¢/s - no failure occurred with 50 K
at 12 ¥c/s or with 150 KW of the long wave Deutschland-
sender.

* Heddernteimer.



Jr. Bushbeck wos of bthe opinion that sparkover
end hurnin ; resnilted from the wear of She inner conducsor
s 1t moved In the inanlotor in the course of loading
cycles. He conducted exneriments subsequently with
aragsed insulzlors 1+ which the conduc tor wes moved

ehanically hank ani foritn; he found thit physicel
daM&jA waz caused after ¢ total movement of 2 - 3 Knm.,

Mo contacs hrouble was exverienced ir the joints
of the oukzr esrducior, nor was elechtrical roise caused
in receivin: efhls Tinks in the shor--wove ran-e,

"

2

e 280134 dielectric (Crpanol) of 35 wmmn. 4fzwmster

by Veois (Veehs ype ¥o. 786) wae used by Tlefunken to
transmi t 100 KT cervier in %ha hroadeass band. Conducbor
losses wears 157 nither than for the idsal cable and 8t

A0 ;“fs the dislecivic losa woes one half® of “he condue Sor

2.4, 3Blemens 3tyroflex cable wos only need for studioc Lo

s 5ation televizion links.
Corder or “Liuminiug »i ~id 13vwas r=ve slso wred)
ioun ted on pollars 1 Ther sl expansion wag

pated Yy nrovidine hends in o She run. D CFPearaniial
of *m“ irner conduoc tov was beken op by hellows
Inzertad in She immer conduc sor ob some
neint,

YN A T e - -
e Ty TNV A O0DS .
- o B P T.oTT TR o
el Aug el T, Tatineber,

In iniroduzin . o reply to auenitlons yoyarding

TKellat, Tr, Bushbeck degorihed an T.0. o obe P TIE E FTh
co ot hor hrandaos s 1 i Meand on
‘ She ship i TP o
g avery nolné o7 o loss-lags rinroizaion
>d Bo Drovide corsiouem: inlliac Liom of powep

Sl ghandin =weve rasio on a troangnie ; _
Arcariniion 1n o diven in & boolk, Ferasehen (ADvir ep 1057)

tw ey bw Sehro= bep,

Yettue bers of thin sype have heen
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frequennies 1T veguired. Tae feoraocy




for stending-wave ratlios not excee liﬂ' :1 is very _ood,
but is of the order 10-15% for greater mlsmatcheb. The
wattme tar can be caliibrated by pessing the vower into a

watey losd.

Dr. Bushback wes unahle Lo »ive whe exzcb schemebic

adeopted in this eguipment, but stated vhat 15 wes hased on
the same principles as the H.7. Toaltimeter. ™e bogic
circullt ia showvn in @ )

Measurements of Vi =nd V5 glves the udsnabeh on

the 1lime but nolt ths phage of the misma behe D*oie

volome ters were used at lowe
detectors cf low capnacitance
the latter cage the reanonse
linear hy “he dpsertion ol 4
Bhe deten ol

D?.”e
but he was
the methol

g C-('i up no 200
.

U B0 S

5435 At ZC l‘m/% ne hed peed & r—i\-'ﬂ'd cpexicl 1irs with
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adonting 80 chins &8 the s tendard impedance. He pointed
out that for = ~iven voltage, 80 chms zave mi-vimam s tress
i whoreas, for 2 ziven nower load, 50 ohins wss necr ths
i op blmum impedence,  Por minlmn heating of the inner
condus tor, which was of ten tha llmiulng factor in
opersatin~ large ceoaxial transmission lines with high
nowars, an impedance as low sg 320 ohms was deairables

|
‘ Dpr. Bushbeck wazs ques tloned ahout the reasons for
|

here two lines are used in parallsl ths 1mpedance
of air space coaxisls csnnot convenlently or efficiandly
ha mede vrestar than 120 chma.

Dr. Bushbeck exnressed the oplnion that for hish
power work he weuld prefer to use an lmpedanes of 45 op
A0 ohma .

5 IFTRR TIH G ANI=W, LAY Q).

, Dr. Bustheck referred fto an interestiing layoutb
’ edopbed at a 200 KE¥ Naval 3tebticn at Hergspruns near
inremunde {(Berlinl. This stotion had & quaerber=wave
gericol funeable in the rance 1270 meires. The attached
sketeh fi~ure 4 shows the menner 2n vhich this load is
avtomaticelly btunsed tHo the S0-ohm trensmission line as
the lengzth of the anvenna is adjusbted to the trengmltter
freaguenay.

In the earli~at anplicaticn of this desismn; the
antenns was mouni2d on 2 towar &nd the 1nﬁd@;u&ci%s o
j the courter rnolses saused wrnorsciabhis mis-mstnbas,. In

% the lateet degimms the sysbem waes mownied on hills with
| 21l buf thes snbenna submerged below rround.

station rsefe;
e Sar of wh
e41¢1ﬂ°wt ar

€
The E@F SQQ?EF off This
r egelllator has bheen remocved.
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FPPRIOIY T,

R 'I .0 OS - TEEIP ZTO * 1176 .
FLALD RIPOD® NO. 23 .

gth Oatoher 1945,

Inz. Gobtischewski, Sieglandes Stp. 3.
Friedenaun, Berlin,

1. Mr. Gotsschewski was =mployed by the firm of
Jordan who, besides manufzc buring certain components,
also revrescnted a number of specialist firns,
ineindinsy Vagha,

fiv]

o In renly to anestions resardinz Vecha staff,
HMr. Jotsschemsin stated - that che nom?y ¥povledoeshls
men wes Mr, Helorich Pefers mhn wag certeinly in
Dortmund a2t the end of fnsust 1845 hot wha insended
to Tehirrn T Vaehsa ¥ex Neltzahn ia dend, Cthar
chuelkhirdt (Somperatiazd Diree or)
Pr, ¥ohl, =nd dHWegsrg, Sevariae and Ros b

(meas wementa ),

MEveonlities sre |

ths 2 Lo bs of
asaisbines rezerding heptniesl developmersa of Voche,




APPEIDIX 1.

R,I.0.5. TRIP HO. 1176.
FIRID RTPORT NC. 24,

Vistt to Reichspost (Oher Pogt Dirsktion), Hainrich
von Steohen Str. (Gustloff), Crerlotbtenbure, Berlin.

th Qc bober 1946,

1. Dr, Decker of the shove office wes interrc-ated
rezerd nz oper: ting experiance on hizh frequency cables,
Dr. Yeglkeris only exneriencs weg with wide-band
commuilcation and television cebles,

2, Dy, Decker stated thet the wids-bend comamication
syeter in Germany wes loid in hes te without proper test
by Bhnesorge in order Lo win Hltlerts favour. Burial
of the cehle in the reishhourhood of repestsrs to &
dent- of 4 meires wig apenified re & preczution agcinst
gehotage da?in@ pessible elvil revelt, but in sctual
feob thet Pioure wes gecretly sltered by Dr . Decker %o
2 metres to svold precticsl difficulties. In open '
country the denth of laying wes 1 metre. At least six
men ware killed in 1935 in digging the navrrow trenches
specified to ssve oime.

3. The Berlin-Munich line sterted in 1935 was
disas trous and more than 100 shorb-circults hed to be
clesred from the Berlin-lLelipzig streteh befors
trensmission could be sterted, Siemens, Felten =nd
Guillesume end A .3, had equel shares in the supriy
of cehle; the first two used "styroflex" cshle with
long-1ey copper btepes, snd 4.%.G. aupplled "srhsllen”
cable.,

Both types suffered from these short-circults,
which erose largasly from unegusl gtrengths of inner
end outer conducLorsg. The siyroflex cable hed the
cuter conducior end the steel-wire srmour with opposite
leys, thus twls ting tended to sxtend the outer
conduntor relsiive te the csble langih. The schsllen
cehla gave trouhle hecsuse of diffepsrntisl tharmusl
expansion of immer wnd cuter cendnctors, Most of the
troubhls ancurred in the szuburmn =hen the tempersbure of
the ovound was falliinz Test.

~1P1-



At first repairs were made by locating the fault
to a2 few centi-metres and by replecing the fault by =
single joint. It was soon found that further faults
occurred in the imediate neighbourhood of the ravair
and a directive wss issued requiring that the cable
for 2% metres on either side of the rault should be
renlaced.

L. In the Berlin-Hsmburg link, and in the Iater
stdges of the RBerlin-Munich line, the styroflex cable
was altared to put the lays of outer conducicrs and
armour in the same sense, and the lays were also
shortensd and adjusted to give winimum diflerentisl
expansion. Dr.Decker staied that fthis change of lay
raised the impedance {rowm 65 t0 72 chws and also raised
the attenuation sppreciahly.

#With the schallsn 2able, the inner conductor was

maintained under considerable mechaniecsl tension from

the mowent of wmanufeciurs and was not jointed until at
least three weeks gz: laying.

0]

zZ¥perisnce with this 1ine was reasonably
satisfectory.
5 In the Berliin-Frarnkfurt and Vienna-Funich lines,
new dszigns of calle wers asmployed and no faults
develouved in service.

AelSwGe adepted their "rohr” ecable which was
wound on 220 cu. drams with 150 cn. belly., The distance
between spacers was $0 mi. as compared with 75 ma. on
garly ZRerliin-Munich cables.

siemens used their so-called "sicken" eable.
Zoth types had an iwpedance of 70 ohis to a specified
toierance of plus/minus 2%. Dr.Cecker believed that
fhere was no significant difference in their relative
sereening efficiencies.

6. In the Frankfuvrt-Cologrne line, aluminium was

used Ffor the outer conductor and aluminium with a
covering of copper tape wzs used for the inner
conductor %o save copuer. The aluminium conductors
vere soldered and these joints were quite satisfactory
in service.

-1r -



7. Glectrical tests were carried out in the
Reiehspost laboratories up to 20 ie/s, at which

fregquencies there were inappreciable reflections
from the spacers.
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EPPONDIX I.

B.1.0.3, ™IP 0. 1175,
FIEID RIUPORE M0, 25,

Visit to Guido Horn, Langhausstr 125, Weissensee,
Berlin.

12th October 1945,

L. Produc tion of n~able making machinery was
discussed »ith Mr. Lionold of ths sbove firm.

2. No develonments have taken pléace during the
War .

S The factory wes slsmost comnletely des troyed
by elr ralds and tha Russiens have teken or destroyed
many of their pepers.  They have & hattery of four
or £ive hish-apeed braiders of their own desiym
oparatinsg to make shoe danes, ™eay are engecaed in

rehablli teting thelr wmachinery and expsct to start
nroduction by shout Tebruary.

=304 ~



nchausstr 126-13%1

i The subject of production of cabls machinery
was Adigcussed with Werner Rudert and a hrief
ingoaction ¢f the wilant was wsde.

2 Thelr present
about 308 nerral &
according to pres ] 3 cnabilitation
of plant damaged 1n air raids. It would sppear that
no machinsry hab been FGMDVEu by the Russians to date.

city is now
tepped up,

i

3. Their normal monthly production of high speed
braiders wag of the order 25-5C, '

L. Catalogues of their pre-war range of cable~
vaking mechinery were chtalned.
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APPHNDIX T,

E__.__I__._g-s oﬂa.r‘._{}} TO ']"]w?ﬁ ®
BIN1D RTPQEQ_NG 2?.

Visit to Idrmes Telesranhiques st Televhoniones &b
Conflans, St. Honorire.

!ﬁ

10th Ontohay 1045,

1. PERSONIAL.

Viglt wes erranzed thvourh Jsmtein
IA.0. (P rmncn) at Hochst and throu-h ¥
of the Hinilsters de 1a Production Imdngheisl’
99 rpe de Grenelle) with the firm's Mana-ine
M. frehange.

The rrocessing of volystyrel wog derions irs hed
and axplained by M. ionsoriol; 143 use i zondensers
wag discussed with Nr, Dumas; &nd meas rements on

cebles were disensgsd with W. Carmine. The commercisl
menegser M. Jeequerinet was also sesan. Thase

mentlemen were extremsly heloful and onswered all
guagstions fully.

Zo PEEVIOUS VISID BY SPITISY I'ITIWRY PRRSCINSL.

It was learnt that British Lrry Officers hed
egeorted 8 German enginser (horn) of Worddeutseha
Jeekebelwerke &t Nordenham, on a visit to L.T.7.
during the suvmmer of 1945, at the requesth of diispe. .
Y. E MRS ¢ i the presence of theiw

represent”tivnq. The purpose of this visit wag to
diseclose to 5.7.0: and to L.7.T. certain derails in

the nrocew81ng of nolystyrol of which en~ireer Forn
had kept them in ignorance durinz the war when he
weg their teehnicsl overseer, The mersonnel of
L.T.T. gre of the onirisn that althoush Horn did
explain cerbain things, he conld have civen more
information if suibdbly encouraged.
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FPPEIDIX To

B.1.0.5. (RIP NO. 11753,
TTRID RPORT NG, 28.

Yisis "o Dr. Bushholz, Heidelhare, Rolleves Iz Mr.
‘ Volkeschnle,

22nd September 194

Dr. Bushhols had puhlished theorstlcal worlt on
cablas, in vzriiznlsr on the effect of discontinul ties
end he woo salkad sheonl the nreohleps he hed haen
investiating durinsg the last few yenrs. It sesmed
that in 10&1 theore ticil work on the devmlopmént of
cables was discontinued, hecavse, he said, the Gorisns
thoustht 5he t they hed weon  the var, Ha had
suhnequen reoreticnl study of the propegation

et eleciron maves in o nar-haloeid, and for this
mork e held slzg done some oricinsl worlk on the theory
off huner-eometria Pane tiong . These vansrs had heen

takan by ‘eericen inveshicatbors. He nad snother cony

of The ore ensisiaed "Tha exiel symmetry of alactroms ona bl
mavag heivean confocal parcboloids wish difPerent me thods
of exeitation." '

Dr, Purhhnlez asked 1if we had Gry prohisms ve would
Tilke him Ho investhi- “ete, The present inves Ji-s hors
frve mnh in o nesibion to sisess hie wvalve, hat 14 waos
cleor Bothe envineers ot ‘9,0, who wer: visited later
neld 2 hich apinion of his sheoretic: ] work.
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SPPINDTY I,

0.3, TRIP 10, 1174,
D ZPPORL 1O, 29 ..

Visifh o Reichsnos b Zan

b

imbt, Pinshahng ir 126-154
r

. PERac v Ty T,
Dr. ¥lews was intervisved. Dr. Hizvelts worl
o Interfarence heiveen e lechone snd nowar sva tems
is well known in “-2lond, He stesed that Dr. Desiarp,
ChPr Pogy ulﬂﬂbhiﬁh, Teinvich von Sitevhanshr.
Cheriobterhur rasponslihle for hrond-hond and

udlevws o ceH'Ps. Jre Patie dg Dirschtor of tha
vresent offines ard Dr., Jee-nr was in the Reichspost
Hiniasteriun.
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SPPENDIX T

BR.1.0.3, TRIP 0. 1176.

51 ?LD P?POW” To. 50,

Visit ko Daghennes Versacehzonstalt fur der Infifabrt.
Rildower Chaussee, Lldershof, Berlin.

11th Qchober 1945,

1. P NMALT'ITINS .

Inzormation weas ~iven by Meajor Robertson thet
Dr. H. Viermenn had been evacuated to Ensiend. Dr. H,

Schdffer has been sscocletad with Viebmann in puhilentions
on elsactrical screening.

E<.

VISIT.

A visit was mede to the laboratories, hut we wers
informed hy the Rusgian guards thet the laboratories were

Rugsian, and that no CGerman Lechnicians mere “here.



SPPETLY L,
P.1.0.8. ™IP 1'0. 1173
FL2LD RIPORT 1U. 31.

rtercorgtion of Or. H. Viehmann, (Deutsche Verguchsanstellt
fur der Luftfshrt, Adlerghof, Berlin)a

y. INTPODUCPTON,

Dr. F.R.®. Carsten (R.I.0.C.) S/Idr. R.C. Mildmer
(R.2.%.) and ¥r. 7.7, Blackband (B...5.) conducted this
interrozation on behalf of the Inter-Service R.F. Cublea
Technicael Commi btee. Dr. Viehmenn wes concernsd with
eleactrical interference problems in aircraft and his name
mas bhronsht to the atisntion of the R.FP, Cable Commlttee
v renason of his published work (in collaboration with Dr.
He Sehéffer, helieved to be now in Breunschweig) on the
gscreaning effect of braids.

2. PIRAQUALI TIES .

2.1, Dr. Viebhmann mentlioned that o colleswue, Erwin
Sehmi tf nf DLV.L. had worked on Rader/Comaunicetions
interferenca,

2.2, The two establiskments, perallel -o DWWV,
draline with radio for the Luf twaffe were:=

(=) Radio
: Zrorobunssstelle der Lufiwaffe
Rechlin, Fechlenhirg
(Chiaf Tncineer: Von Menteville).

() Redan
Brprobunsss telle Verneuchen
Berlin
(Chief Enrineer: Dr, (reskv)
2e3e¢  Dr. Viehmann stated that all his files had bheen
avacuated o the Luftfahrs Forschunzsaus tallt,
Braunschweic, Dr. Viehmann is interested to see Lhat
they are recovered and wonld be heppy to discuss them
with interested perties,
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3. RTSTAROY PROBIEMS .

Sela 2oba bt tution of Aluminium for Copoer in Braids.

.ty

in alloy such as “ldrey or Lemal 1 wes used in
sizes of the grder Q.2 - §.25 mn. disnetar, Hxperisnce
in mectanicsl hondline snd robus bhess was aul fe
gatisfuntory, The meobrirical cherscieristiss of this

#lloy were anproximshely s Pollows :-

u')

Stven=th:
TErefnh
Dauverhis-ensfles tlckei 4 ghont 1/2 trat o
soft popper,
Ul Simate Plowr clon
)ch)

A

O L/t

=
Th

-

zneasnrﬂd o oangresaive

38in twe rollers end =munoor iro
0 one-=fLanth of the ulhimsie strongth,
uded en=le of 30%).

{(Votetl imig 1
tends of & wir
wed bt eagnivel

.

thronch an ine

e 0.2 o 20 le/s.

Fansor of G0,

:
s wnpwe ferman DPE0tinsg pas ugad £17
fagto:s of ahogt 175% in certain deod g )

{c) No ameing effacta were noted with ceonner opr
aluidiniiwe wroids .,

eo3 No oy FEK . K -
I Faintine of Sarassng,

"3

o de tepiora
it ﬁvinpea,

witn Feand wihen

hralds we o owhe b Bha




affects misht be if the gcreans were removed and
subgsequensly re-azsemhlad.

3.4 Bonding.

Re~ulsations required honding of scrasns ef G0 nm,
intervals to the frame of the ajpcrart. This hes no
offect on the screenin:, but intermitient contaniy, liable

Lo cause nolse, were sliminated.

34D Effect of UYnles 4in Sepeens.,

DJWV.L, have invesiipgated the affecs of ventileting
noles in sereany and have detevmined the most sultabls forme
of baffle pletss to reghore the soree ninz.

3.5, Sereeninzg &5 500 ofsa.

The Luftwaffe did not malke ~exepal gyge nf B0,
suebhlies at the h:»qer ponar freqoancies., A BOO ofs supnly
wag uged for o comnass ¢ Voo Dr. Visbhmonn 2ould nos
recall any interference troublas srising from Shis SUPHLY .

4, TERMTIA T OFR
4.1, It iﬂ their uswval nrootics ho use
A d Fince solders

10 cenge aw%” t Lemedh wi*h tha Torwmer .nd
the latter

™e mogt
! hiahls connen
wormd the marpimhery ,

Lalie Dr. Via Tonmns of npap
Tarsening ley in '

Ereon dssiong wens noo
3 T omhinh they Fad

=i 1‘* o
mbael,

whioch was cons M
2iominime f1idings

had f:le’m..-i-“”mf:‘l t
VeD ol tondyemn

tbs wi L-




ronmnections to spark-nlugs and magnets.

Stimulatsd by the exvenss and short supply of
these Tombac tubings, they had recently investigated 2 new
type of corrugeted tubin: mede in Chempitz under Swiss
patants. £ double lanping of comver tapes, breeking
joint by 50,, was provided with & helical corrugation.

(Wotel A semple of this screen is held by Cables Section,
Radio Dephte, ReLeBa)

a

6 JCRETNING MEASURSMEN TS,

-

Tre efficlency of seresning is defined in
absolutfe terms hy the eavalnation of its coupling impedence
per unit len-~th: this practice is followed hy very many
ofher ferann leboratories end is now covered by a VD .G,
Specification {No. 087?). The general srranzement Tollows
the usual Germen preactice in screenin  measurements. e
set-up was calibrated by substitubings for the cable &
coexial line, the outer conductor of which is formed by &
thin carhon film on a2 ceramic former (the total resis tance
of the outer conductor wes of the order of 20 ohms).
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APPENDIY L.

B.1.0.3, TRIP No. 1176.
TTELD RIPORT N0. 32,

Inrepvo zation of Profeesopr ¥, XKuofmiller.
23rd QOctoher, 1045,

PRESTNT. S/Idr. Mildner (R.03.)
Mr. Blsckhand (R..020)
Dr. H. Geraten {(D.T.0.0,)

The present interrocation wes comnducted on hehoif

] o

of the Inter-~Service R.P. chle "echnical Commithee.

Professor Xupfmuller was in chapce of
telecormunicatlon resesreh and dﬂvm10hwohf for tha SBrwan
Yavy (W.V.¥, Palzarhacen) with the pErticuler viav of co-
ordinating the seientific work. e diccussion was of =
ganersl charachar.

1a CARRITR TRAMSIISSI ON SVA .

£11 development work was stopued in fhe Pivet
Jeer of the wapr, the systems developed so far beins
considered adequae’ts to ~ope with the requivements atb +hat
fime, Te systems are:-

By Uey, 8., L. saystems which ape well -nown

Vepy extencive uvse wasg made of the L. system
(sudio plus ore carrier channel for lizht loadbd carlag ).

(b) 35 system originelly developed ?on open
wire lines ~gva satisf?caory sarvice after ininizl

difficuliies wars overcoms .

(o) ™ and Twn P#\'emﬂ with -0 and return

3%
channel on the geme lirme mere portable systems particulavly
suitanhle for the arpy end ¢

rogtal televhowinr .

T S am R T e e R M ) e T
cor csses of eumeroaney dn grdiner

L% mther R eyatenm weg developed Tor zo and
; e

return clrauily in ALffzrar i ~chles, bt ne
'3

e le of fhe allocotion of the enreder



channels coculd be obtained from Siemens reports.

(4) Wirelass declmeter wave system {(code name
"Rydolf"”) for long distence transmission within Russia
and between Russia and the Atlantic coast, weas operated
in connection with nine channels of the U system for
feeding and distributing over "local" cable circults. Each
U echannel could be used elther for telephony or three-
chennel telegrephy and were all fitied with scrambling
devices.

{e) The application of & telegraph system - U. boat
to shore, with time of transmliting the communication
reduced bo approximately 6 ms for & message of 20 words wes
found impracticable becauss of the poor lnsuletion of The
entenna, The system itself, however, worked all right, the
signals being received by cathode ray tubes.

2 CABIFS .

The dsvelopment of R.F. cables was practlically
completed pefore the cutbrsak of war and only little was
done during the wer. Impedances were sthandardised to 60
ohms &fter much discussicn. Feor reascns of economical
cable design, Professor Kipfmiiller would have preferred &
s tandard impedance of 70 chms. ig applies espesclally to
long distence cables with eir-spaced dielectric. However,
the decigion was made in favour of 6C ohmg In view of the
requirements of equipment designers who preferred & lower
value of standerd impedance, even es low &3 50 ohms.

In Siemens practice the design of Styroflex ilnsulated
coaxisl cables with lapped strings and tepss, 1s still
considered sz the most suitable construction, the
polystyrens bead insulation being only é&n exporiment.

The outer ccnducteor made of two s emi-circular
corrugated longltudinel copper tapes has proved far superior
tc helicelly lapped copper tapes, which caused considerable
trouble .

No further development took place . in recent years but
Professcr Kﬁpfmﬁller sxpressed the opinion that there ls
g411] room for improvement in design. It would be desirable
to reduce impedsnce irregularities; &lsc, the problem of
phase distortion, as far as transmission of

_ll?_



televigsion is concerned, 1s, ir Professor Fénfudllerte
ovipion, a%il1ll mnsolved.

Sxperiments with 4 - core coaxicl cahlas o th
sneclal iron tepe sereening save sutisfectory croan-halilk

velues, che near-end cross-taik beinp the most critinal,

SN TEsT HG UIPHSN T,

The departiment for hish frequency testirs at S. and
H. Central Leboratory, was ramoved from Berlin 5o faohk,
(Cxechoslovekle), und later to Mumich. It 1s 85131 thera
with g skeleton stiff,

Membars of Lha s5af? who conld rive uqefql
‘nformation ers Dr: Jeuamsnn, Dr. Brchmavn, Mr. 7114 end
v, Ochen. DY. Jeuenr, who is o gnecialist on H.P., rrid-s
s rods , develoved a bridse for messuring at freguanciss nn
to 200 uea/n {9), (I‘opfprreishrhcl{e), which shonld he of
; &lso, a wave meier for the 8 - 12 cenii-
metre rense, aceorscy 107

-4

3 -

Dr. Bachuann, who served as sseistent to Professor
FAnemiiller, is 2 specislisgt an brosd hand ernliftisers .,
Megars. Wild and Onhem are experis on sereeniry me thods
for nrevenition of rower and I ohting interference in

teleconmunicabtion 1inan, Dr, Rochmiann is heitaved to he
60 Weugtadt and the others atb lunich.

4, PURLIZA M ONS .

Durinz the wer, Professor Fhpfmiidller oravsrsd e
fourth ard fifth enlerzed edition of his text book on
Theory of Tiec .rint

g

T
sy 'miors upduﬂlv the zeba were
rengatedly dest a0

ion and he now nogsegsesn

only & =insla ~ony of the second =2d4fition =ith hand vrs “hen
rotea. Ha gllnn wypphe mlag o haplr on Treory of
Talacormmnicrt tion, The in Wol®fenhiittel, He doeg
rot think that bhis work hon?ﬂ ba nrinted in Gernmany .

Professor ¥infmilller, and -enerally the (Brman
scientists, have bheaen nnaghle e }(ea? gshrens t with fOP@'j_':jﬂ
buhlications. Professor Efipfm#iller exnressed his dssire
to 2dep® hls new work Lo presant day knowladge, once hse
had the oppvortunity of siudying British and Emerican
il teratura vublished during ths war,

t
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B Professor Kiipfmliller stated that lMes<rs. BRrandt and
Seibert were £t the 0.X.M. (Ober Kommsndo fur der Merine )
which wes evacuated from Berlin Lo many other localities
successively. He stated that Mr. Brandt cormitbed snlnrids
in 19644, He helieved that Mr., Seibert was in Flensberg.

5. RF“O’“ﬂ|W)fTION%

(2) It is recommended that en afhterm® be mede to
locats NMr. 3eibsrt of 0.K.)MN. for interroration.

(b) T4 19 recommended that Dr. Buochmsnn, Dr.
Jaumann, Mr. "1d ard Wr  Orrem he interviasred, The
last three eare of partiecnlnr interest to the R.F, Gahle
Commi ttee .

{c¢) Tt ie recomanded thes furiher investi-ation

he made of Professor Finfu'ller's minuscrint in viPw of
it T\ocr*i‘ﬁ'r\ wide hhn-’l,

..119..



APPENDIX IT.

| ERMAY STAVDARD LIST OF R.F. CABLES.

1. ™0 issues of this list ~ere publiished, nomalv

tesue 1 oof 1.12.42. end isnoe 2 of 15.9,44,  The originels
of these documents are held in the 7.R.B, Library and are
evailahle for detailed inspection. The inforaation

eontained in the second issue in ahg firacred 4n easentbisal
detail here.

e offices coneer-ed in drawing vp the present
sty are;-

Oberkonmendo der Kriagemsrine (0.K.1)
Der Beacftraste flir der Vier jshresplen Der eneral

bevollméchti scter
PHr Bechnischs Mechrichfemd tte (.31, )

Tarmn tkomml ssion Tlektrotechnik (H.K.5.)

V]
-

STMARY,

2+1e CoVering labbers.

(o) Letber from O.K.1. (sined Reiber:s) dssed
17+11.44 covering enclosure of list.

{b) Letter from ¢.B.N. {(signed Pisemeyer?) dsted
1.R.44 ennommeing introdnetion of list end ite application.

(n) Iether from T.R.Y. detad 1.8.44 (4 gmed

Rigemever?) announcing infroduction of 50 =nd 150 ohm
impedenee atendarde .

Ze2. Idst of H.F. Cabissg for the Wehrmpacht (Tssua 2
of 15.9.447,

Arvangemaent of Iisth.

Part T - contains the ghendard cables {Z, = BO
or 150 ) for &1 new developments.

Part IT - contains cebles not of Ghege irmedances,
for maintenance purposes and developuents of existing
fedr using non-sbandard cables.

‘ =]l20 w



The stendard cebles are coded in & manner which '
reveals the constructloni-

1, Group 001 to 099 -~ Unaymmetrical coaxisl cable
7o = B0., used for transmitter cable in metched systems.
Carrijer freguency c&bls. '

2. Group 100 to 19% -~ Unaymue trical coexial cable
Zo = 120, used for. transmliver ceble in unmatched systems
or for paprellial losd service.

3. Qroup 200 te 299 - Unsymme tricel Recelver cable,
Zo = 15C -y for unmatched systems.

4, Group 300 Lo 399 - Symmetrical cable for receiver
cr D.F., wle,

E. (roup 400 %0429 - Specisl Cablez.

6. Idsntirfication of Armouring for céble constructions
which remaln the seme.

&) Index 1 - Normal construction with shesath of
insuleting materisl (001.1).

b) Index £ - Normel consiruction with sheath of
thickened insuleting material {(001.2).

2) Index 3 - Armouring with ircn-wire brald (Naval
proteciionl. ‘

) Index 4 - Armouring for laying in ground without
(Moorschutz).

e) Index 5 - Armouring far laying in ground with
{sloorschutz).

£} Index 8 - Armouring as light Submsrine Cable.

Note thet with Indsz 1 to & construction for normal cold
conditions - blue sheath, suitable to ~20°C, Construction for
extreme cold condition - brown sheath suiteble to -50°C.
Special permission from G.B.N., for use of the latter 1is
required.

In Parts 1 and 2 of the R.F.Uable list are compared the
new apd old nomenclatures of the cebles, the firm produclng
the original cable and the specified propertles.

Speciel symbols used in the ligts:-
Inner Condwiors:- M : So0lid Conducior.
L : Stranded Conductor.

=121~



H.7. i H.B. Libtz Conductor.
Aee ¢ Tube~-Conductor.

Insulation:~ V. Solid Ipsulation.

T.P. : Polystyrene Beads.

=3
0y

Polys tyrene S3pacers.
K.P. : Dersmic Basds.

Faden : fThr=aad Cable.

H.Ke : Hollow Core (Jertwheel).

Shke. 3 Luyro-Kordel,

.

Svpplley:=- the chief producer at the present time i3
indicated hy the following code:-

E oy £.9,3, Obearsch8neweide,

F : Pelten u. Guilleaume, KBln.

¥ : Norddeutsche Kabelwerke, Berlin.
8 : Siemens Kabelgememschaf®, Berlin.
V : Kabelwerke Vacha A,G. Vacha/.

Lccessories . Preparation of o list of accessories is
nnder way.

Bxnlanasion of the Clagsification of R.F. Cables used
by Wehrmachit,

1. With the presen’ issus (0. 2 OFf 15.9.44) %he
former issues of 1,12,42 hecomes obzolete.

2 A eeble can he wmed for purposses other bthen *that
zlven.
9. Zending Rediuz, The valne piven epplies to single

hends made during irst2llation not so ceoniinuous bhending.
Thig refers particvlarly Lo nehles of larger diameber and
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R.F¥, CALBIE FOR T

¥or Sesviso use only, ElectTicnl Date. Part .
' j tige (T o A
TVpe Z [84 .-‘-_“:.te;‘.la'.t-icn.,]iﬁ_n/}:.':. Yol ezk
ki |2l 3090 semp, o Q0 Rels Renarl
& worklng
2040 % i e tangsiahel
202,3 i i
201,% 5 5
2004 . i
- ]
204,1
290%,3 !
2051
i ;
t
| i ' i
| | ;
500.1, : ; |
200.3 | | | DSy, nntangS-
i | kebel, leichtes
H | i Peilerkzbel
[ — L 1 1 ! — —r— —_
- i i 1
001,1 i | i ‘
001.2 | . : ; : i
001,31 &6; 85 [0,15310,65 12,15 17,0 | 24,% 7,2 2,180,687 | 3,5 | 7,0 | Geazentr.Sendes
J0L.4 i i | i kKmbel :
0Cl.h ‘ i | i
I i
- » P i A Rohsbtoflgrinden mit
18] [ o,2081¢,%2 2,% SR 22 TLH2 3,0 2,5 ! sehrinkung a‘\.‘ftnust:h
} ‘bar gegen Typ 4455 ¢
g | 47,5/ ¢,10710,265(1,23 | £,18! 5,5 | 10,8 [5,20 Oy 2,75 5 ! Konz.Sendexad |Im Dsalmeterbereiokh
! i H i i el hreuchbar
i H H
P50 | 86 10,17 10,78 13,6 R4,s “3 9,5 | Fonz.3endsiab
! i ! aL
gg@.; €0 | 88,5 0,06950,23 0,75 | 2,5 116 17,5 | " * gee*_;‘fn;‘t) TUr k-Sender
Uik i is W an niext ange-
. . : B i inacster Antenns
007,31 &0 57 E C,0458 C,15 ;0,27 1,02 320 . a5 Honm,3endeksb | Flr Dezlmeterbereich uz-
i ' ; ; ! : ; el iger %75 Me/s orauchbar
008,31 00 | 100§ 0,028 0,087 o= — 485 W60 [ w= | o=l i [ " Fdr Frejuenzen kleiner
ool .4 ! ‘ i J Ea.ls 1506 xEz breuchber
- 4 . - : | : H
oge, il 60| 84 §0,105/0,3 11,25 4,3 9%,51 21,416,585 °1,7¢1 25 : 2o ® iel.Angepassn an 006,
069, 3 i : i , ! i
E ! ) i : |
0:¢.3) 60| 85 jo0,04300,242 0,47 1,59 2¢5 |6z 18,715,580 a0 o35 ! " K"-Sendekabel ffr mrosse
Ti0.4 | , Leistung, angepasst
! : |
Cl1.1 6O | 86 | ¢,17%|0,598 2,051 7,2 25,8 | 1%,4{%,9 }1,11 20 17,5 ! " auch fEr UF$Bersich
013 i
013,2 601 o5 1 0,285 0,78 12,75 11,5 4 4 1,63{0,334 0,81 ¢, 7 Rl auch fir UK-Bereich
Ci3.3
Oli. 4 BC ! 89 | 0,065 0,289 0,95 3.2 85,5 | 29,417,63(2,77| 15 12 Kopz.Tréger-
014.56 fTreguenzixzbel
8}2:; 601 88 | 0,0610,13] -= | -- 75 45 | = fen j20 § 18| ¥oug.lragert- béz iigtmz Dizptung
requenziabe xons
- Lairwellensen-
dekabel
Q16,1 im Dezimeterbereich
cig.2f 60) 85 | 0,177 0,52} 1,54 4.4 34 11,50 2,9 |1,36] € L Konz.Sende- brauchbar,ifellingkelt
018,3% . kabel klsiner als ¥7,

“1%



R.F. CABLE FOR THE WEHRLLACHT. PART I.
MECHANICAL DATA.
For Sexrvice Use Only. Berllin 15.9ept.1944.
Type Construction| Inner Conductor Dia. underf Overall |[Smallest |Weight | Bupplier; Application Remarkd.
diemeter & type outer Dia. Bending in
conductor Regdius in
i mm mm om ¥g/m
200.1 | H.E. G, M 6,0 8,5+1| 75 c,1 v Hmpfangskabal
200.3, 11,0 + 1 [100 0.30
ggi.ﬁ H.EK. C,b M 14,% g%,g -: i ggg Q.74 v Exptengskebel
L] E)
202,1 Faden 1,0M 12,0 18,5 + 1| 300 0.4 X Rmpfangskabel
262.3 20,0 + 1 | oo 0.7
203.1 T.P, 0,56 M 10,6 18,0 + 1 | 250 0,40 Repfangskabel
:204.1 Faden 0,6 M 11,2 13,0 + 1 | 250 ¢,21 N Empfangskabsl’
204,3 i1,2 15,5 + 1| 300 0,43
300.1 T.P. 2x1,5H 12,0 11,0 + 1 | W00 0,25 v Syn.Bapfangs-
00,3 15,5 + 1 | 100 0,38 kabel lelchtas
Pellerkabel
Gol.1 9,0 + 1 75 0,2 V.¥,
001.2 | 11,5 +1 15 0,2
CoL. v ! 1,6 ¥ T,¢ 13,0 + 1 a0 0,3% Eonz,SendsxabelVerlegung
00l. 15,0 + 1 | 100 0,49 mit Langspzuschud
00Ll.5 15,5 + L | 100 Q9,34 in Schlanzenlimie
arfordarlich.
00i.z 9213 g 0.3 Eoptankekanel
. b i
0053 105 + 1)1 o',zg
004.1 T.P. 7,2 N 10,2 15,5 + 1 | 250 0,35 Torsienstshig bis
00423 . ! 12:5 +1 ago 0,53 KonzeSende-  |309/m
kabel,
005.1 v 2,0 L q,2? w,o+1] 80 0,20 v Eanz. Hochflezibel
05,3 13,5 +1 | 100 0,34 Sendaicabsl
006.7 v 4,2 W 18,2 2 + 1] 300 1,0 Eonz.
306.4 ’ ’ ag:g v2] A% 1115 Sendekabel
007.3 T.P. 7,5 R 23,8 30,5 + 1§ 300 1,0 v g“:za'x ol
-#odexs
008, ¥ 5,0HF 0 40,0 + 2 00 2 v Eom%.
Gok.4 ! 33 44,0 + 2| 500 3’.% Sendokebel
falel- T I oL 22,0 26,5 + 1 00 0,9 v Xonz., Mr
003.3 > 22:0 28:0 +1 300 1:1 Beddekabsl Tropensinsetz
010, v R 3 39,0 + 2 0¢ 2,0 v Konz
010, Ts5 3%10 Ao +2) 500 2'5 Sandekabel
2L 18,2 ‘| 22,5+ 1| 200 0,56 T Xonz., Flexibise
oLl ¥ 9 ’ 213 5% 0,3 Sendekabel  [Anschlubleifung
QIILE! ape.
.2 X.P. 1 M 6,6 13,0 + 1 75 g,2 v Xonz. 006
T g 3 ' 150 + 1] 150 042 Sendekabal
b 14,5 28,0+ 2 00 1,6 v Kooz,
g]ii' v S 3 3200 + 2 gﬁﬂ 231 Tragerfre=
) guenziabel
H bk 17,0 27,0 + 1| 300 0,8 Xanz,
315‘% v 443 T 9,%:0 + 1| 500 1,7 Tragerfre-
012:1 14,0 + 1 75 0,28 quenzkabel
0161 v 2,5 M 10,0 15,5 + 1 5 0,33 v Konz.
016,3 15,5 = 1| 200 0,13 Sendakabel

:



R

UABLE FOR THE WERRWMACHT.

for Service use onlv. Flectrical Data, Part II, Tssus 2.
Berlin, 15.8ept.l044.
I : 1
@ z c Atfenuation, Npp/im *“3 Pernissible lomd in Toltage in l :
orm  |pF/m {100 1 10 ioo 100Q | KW for matoned service | k7 -eak at ' !
‘ Ke/s |Me/e |Mo/s |Me/s |Me/s| and FO°C temparature 300 Xo/s !
! | rize.
; | 10¢ 11 10, |a0g ! |
{ ! | Ke/s : lofs | Mo/s | Me/s | Test Working  Application Pemaris,
; ; ; | }
1053 jeleittiache |Baten [verachieden| je nafh Fur Sendezvpcke i cht v’nrgasghen | Emrfangskabel
: Schaltyng 1 ' .
HE3 Mb .elektflische [Daten [verschieden| je naph | Emplangskabel
! : Hcnaltuog ) ‘
8 146 25,5 (0,51 lo,95 12,75 | -- i Schaltleitung
: i | !
Bre 9 5L 0,54 W2 (3,7 4 i Schaltieituns  {Impulsieitung)
i i | i H . . " i
400, 1 ! i : ' Trrblnanigs- ur fur Pruf -
: 120 40 11,0 1,2 3,2 13,5 @ ; ! bel T.kess- una liesszwecke
400,2 ! ! : ! Priirawacke
. : |
24652 ¥ 70 72 0,8 2,5 8,9 |38 1, 0,6 ;o1 “ennenl ei-
; i ; ! tung .
£4821 ¥ 100 50 1,3 (3,8 12,9 50 '1,1 0,4 |9, ‘ Antennen] ei-
P f i . tung .
|39 250 15,5 ) ;
i i L ‘
301.3 ! i : WLr * Bohweres Peiler-
; 375 12 0,193 (0,46 (1,76 (- —— Tur Senfezwecke kabel , symmetr.
014 : ‘ : ;
) : i alent vprgesshen i '
302.3 : ; i
: 310 12 0,22 0,66 2,5 i1z - | ! Symm.Psilerkatel
30,4 ' , : "
1 ; :
296 215 20,5 lew 1,47 (3,4 ;-—- ! ! | Peilrehmenkabel
: ' i | h ! 1 H
42,1 3 ! i i Mur Senfezwecks | i ; Peilerhilfs~
215 17,5 10,52 0,87 [2,25 (8,6 | ; : . antenmenkabel
02,3 I ; F | micht vhreesshen i ! i
! | ! .
01,1 elektyiscne |Daten voargchiedan: je nahh ] ! ;. Peilerrehmenlei-
: : Schaltung. ! ] | . ‘ tune.
. I : ; !
i : | ! ‘ :
- : i T | T T -
00,3 120 4% 0,022!0,15 lev e - ! 568 183,58 -= -- 14D I35 ! Konz.Sendekabel Li-Sendekabel T.
. I [ : . : nicrt zncoepassten
; : ! ' : Retrieb
W6 3 ! , ' ' : .
. i I ; '
976 4 : ; i | i .
. 72 74,5 4,135 0,479 1,75 6,1 ' : : Xonz. Sendekebsl
6 @ : ; ! i ‘ : W Impulakabel
6« i 1 ! : ;
: . . ! ;
0001 70 72,5 10,21 10,70 12,35 | i i ! Konz,S5endekabel Als Trsatz fur
! : | i :
: P i ! 435 1 brauchber
126 15 40 «ie- 0,63 2,3 /8,1 | ! ; . ¥onz, Sendake bel
e : : : i |
Pk 7753 - 0,345311,85 - ‘ Konz, Sendekabel
W73 033 30,140‘;0‘3605 1,07 14,2 Korz.Sendekabel
: - | H
Bz T L
‘5‘4, . 170 150,5 . 0,16 | 0,52 \1,7 16,1 22,0 ;¢,0 2,0 ¢ : Eonz.Sencekabel *hichaelkabel™
B4onp . N i i H I
. H N i H H !
' H 1 . H
oL : 1 . ! : :
13/20 70 o 10,05 lo,15 10 1,6 15,51 6] 13,6 261 1,36 3,0 2,5 Konz,Send-u.
#74 :7 5 93 10,15 ; 145 i 505 42, 3.6 14, ‘r 159, 5 » Fnp A npale bal " ohaelkabolt
Ed,sfj’}?a 70 150 10,05 10,155(0,49 11,7 |5,5 | 42,6| 13,5 426, 1,36: 3,0 2,5 :
BE 220 | 1s 0,0 11,2 2,75 |- |- ; Tpulsleitung
i : 1
250 {17 0,25 6,70 2,% Pur Sendszwecke fight Vorpeseken Hamfangskabel
180 |20 0,18 [¢,5 [1,8 |9,2 ' . 1,2 1,0
'120 |45 [0,215/0,59 11,95 | 8,5 i Wy fangsinrel Bra~tz fur 778
1145 [27,5 |-~ 10,87]2,35 | ~= : | snpfanssieel |
w j57 |- |o|0,8)-- | | ' Eom. AT FovE |
- —_ B S 1 B S - PRI P [
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R.F. GApik TOR THE WEHRMACHT.

For Serilce Use Only. MECHANICAL DATA. Part 11 Berlin, 15,5ent.1944.
f T T -
}Sonsnruc- Ipner Cond | Dia,under|Overall | Smallest] Waight Supplier | Azpiisation Remarks.
tion diz.& typa | outer dta, benaing | in
I corductor redius :
| An |
! T iz m mm keg/z i
. !
L - i —_—
£.F. 2 x1i,06M 11,2 15,5 + 1}.18% a,5 } Gy, Bnplangs- in 28189
tabel
E.F. 5 x 0,6 M 11,9 21,5 + 1{ 175 0,84 v Tupfangekabel % edriges Ferlenkabel
2 = 0,750 542 114,5 +0, 0,29 X | Bpplenpskabel Laltefester Mantel
: 5 | | Flexibsl
PR 0,4 M 549 6,0+0,5) 15 0,04 v 1
9a7C W 0,5 4,5 4,8 + 1[10 6,04 | ¥ :
iCO.L KB, 0,56 L a,0 16,5 + 1175 0,6 | v i i
: i ; i : ks
1450.2 K.F. 0,56 13,0 (12,6 + 1473 ¢en b Y Hes s zwacks !
bd 1,1 W : 9,8 © 9.3 30 C,13 5 Anternenleitung ;1‘
i i ' | ;
['; C,Ld HC | Antsnnenieitung }1 iangswassevilont
i
if..:. ¢,z1 v ! !
| i i 1
[ | " b . |
HaX, [ y 7 sehweres Fe |
! l . abel, syrm: ;
i [ ! v i trisch |
Waden 1,0 ‘ ¥ :; i
i}e'adr".-n 3,0 i u ]
ke, o4 | W ' tn 28185
1 !
.F. \ 0,15 ¥
1.7, | 0,55 k v :
.2, T TR ‘
A 7.2 ki : Kouz, 3entey.bel '
76 s ¥ G,27 7 })‘ |
%
G7o DOV 1 2,33 ki ) | Konz-Bendszadei
bi
975 a v 1 5 2.3 ki %
. " I t
R 1,8 M 14,0 16,7 + 1100 C,5 ¥ i
|
: o ] [ s
10001 W 1,17 L 58,5 £,5 + 1| 15 c,12 v ) Eonz.Sendekabsl
! | |
126 r.P. 0,9 L | 8,7 10,6 &+ 0,5 75 0,172 Konz.3endekabel |
[SECT S 11‘.?. 2,5 i bo1G,2 15,2 + o) 123 0,2 W Conz.Eondekabel | La 28187
fgz4  T.B. 2,5 U 16,0 [543 43 70 Lo,3 v Kop - nwaskanal | Lo 28817
R !
[16402 BbLH 5,0 % 18,90 128,3 300 1,1 Konz.Sendeksnel | flsxibel
c
18402 Bt.K. 5,0 18,0 1] 35,0 2C0 1,8 Konz .Sendskabel | aicht flexibel
P i
Re AL | 5 - o i ’ b
5,5/2dr. 5. 5,5.K 20,0 37,0 A00 54 3 fonz.Deads U, fiip Eriverleguaz
RiTai i . | ; .
5, 5/8 I.F. 5,5 K 18,0 29,3 200 0,75 A FrpTangskebel T4y bewegl,Einsaiz
i )
R /BT, 0,3 ¥ ;oLe,e 17,0 + 11150 Q,3 P ¥ Ipputsleitung Lo 281490
; L
A8 IrLR. 2ox 0,6 3§ 31,8 21,5 + 1175 ¢,50 T Enpleangskabel z adriges Perlenkadal
FsML |{Faden 0,6 M 13,0 20,0 * 1|40 0,6 b ; Emprangskasel
Fs P |Faden 0,6 M 13,2 15,2 I 1{460 1,5 H Bapiangskatsl
5538 |K.E. 2 x1,38 M | 1l,2 16,0 + 11123 0,6 v Emptangskabel in 28191
J uh TP, 0,56 M 8,7 10,6 + c,|=)' 75 0,15 v Bnpfangakabel Ia 28163
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For Service use only

E,F, CABLE FOR WEHRMAGHT,

REFERENCE LIST T0 PART 1.

Serlin, 15.5ept.1944.

]’rypa Z C | Overall Original Z ‘ C ! Overrll | Remarka
Ohm pE‘,r'm dlme;matel‘ gg:;n;;zg:iéi_l Chm pF/m { d%:;neter | H
:
N H 53 Wb Sichelunter |14,5 + ¢,5 2 H63 M ) 3 Eeu].. Doten verzchieden
Ee'n’:leriulgen ) i
425 16 25,5 6,0 + 0,5 418/0,4, In 28810 |) Werte und [Abmszsungen ;
067 ¢ af 31 4,8 + 1 967 ¢, Ln 28108 tg wieinavenatehnd. i
hoo.1 120 {40 10,5 + 1 o6 T 130 | 25 10,5 + 1 j
£00,2 | 120 40 12,041 ! 626, Ln 28197 120 | 40 12,0 + 1L
bigse ¥ | 7o |72 19,5 booags2 T Werpe uné {Abmessungen
4821 ¥ ! 100 |50 2,5 24821 ¥ wle|nepangtehend, 1‘
S g | Yol ot pmenmmeen
Bo1.3 | 335 |12 39,0 + 2 [ P46y B | werfs una Abmessungen |
[$OL.4 ‘ 335 12 20,0 + 2 } P,463 L i wieinebenaltahend.
202.3 : 310 12 i2B,5 + 1 i 208D ‘ ? We:‘t:-e und Abmessungen ;
B02 .4 310 |12 34,4 + 1 | 2oPpBa | % wie{nebenstshend. i
bo6 215 |20,5 {11,0 + 05 : 206, Ln 28185 i : i
402.1 215 |17,5 f1a,5+1 | 79%, Lo 28186 ' ‘ ;
402.% ' 215 |17,5 |18,0+1 | 793 D215 1175 14,5+ 1 |
s | gl has b | se i | gt e Ry R
100.3 2o 45 04 L Lo 43 | Boed i
o L7 1745 i14,0e1 SRR l:
76 a 72 74,5 15,5+ 1 o976 &, Le 26818/t !
o6 o 72 14,5 (15,5 %1 o75 o i ,
1576 1 ! 7245 i 16,7 +1 ¢ o6t ; ‘ i 1
1000 1 ' 70 \ 72,5 | 8,5 « 1 1000 1, 475 1 ' i . ‘ 12%32 1- ;Zﬁ:ﬁ:%al
235 D115 140 30,6+ 0,5 426 f ; |
w5 & i‘ 753 (e en | w5k, dn 20T ; ;
024 | 75 052 14,3+ 1 924, Ln 28817 3 |
Waez o | 70 50,5 | 28,3 18402 ¢ ! '
18402 £ ¢ 70 50,5 | 36,0 1402 F ; i : :
Ro AL | 70 130 37,0 Re AL 3,%/20 i ‘ :
54:2&’? L0 |50 22,5 Ri AL ,5/18 1
5~| Jé}’fe i ‘.’.‘grl."ta uné [Abrmessungen . \
956 k 220 | e 17,0 + 1 Q56 x, Lo 28190 +iq nebengtehenc. :
B4 260 | 17 21,5 + 1 4b4 1 ) ;
Fs D wBe | 20 2¢,0 + 1 As KD !
Fs P 18¢c | 20 16,2+ 1 A5 P | |
553 B 120 |45 16,0 + 1 553 b, Ln 28151 i :
gk 145 27,5 10,6 + 0,5 of, In 28163 |
881 101 | 57 | 15,5 + 1 881, Ln 25189 | !
o3| g A el |00 - Daen Forsentedes




GERIAN R.F. CABLZ PLRSONALITING.

AP ENDIX III.

The following names of Sclentists and Znpglneers
conneated with the-development, manufacture and/or
application of R.F. Cables was compiled as the result of

contacts made during the viasilt.

In this respect Dr.

Busbaud of 1 Boltzmann Strasse, Dahlem, Berlin was most

helpful.
TALIS . POZITION. INTEREQGATED.
Prof.Abraham Esau iiinister of State Yea
Se:Advisor to Gov.

Admiral J.Gladen- Director of A:L.G. Yes
back Asst.to Prof.Zsan
Dr.S5.:iller Was Hditor of Yes

Blactrotech.Zeit
Prof.Rusch Ho
Dr.Ing:Bushheck Yes
Dr.0tto Cords Was with Nord- No
dsutsche Xabel-
werks lnter with
Getewendt in
Gablonz.
lr.8.Gottschewski Tech:Salesman for Yes
Paul Jordan.Deals
: with Vacha cables.
Dr.Rohde ) Foreed Sci:, Inst. Mo
g Pirmn of Rohde &
Dr.Schwarz Schwarz. No
Dr,.Viehmann Deutsche Versuchs Yes
anstalt fur
Luftfahrt .
Prof.Kupfmlillier Siemens Konzern.
war-time ) Yes
appointment
as Sec: Advisor
to Navy.
Prof.Weissfloch vell-known o

theoretical work
on Impedance
relationship
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INTERROGAT]

NAME ., POSITION. 5D,
Prof.Zanneck Mo
Dr.Zcheid Inventor of Ne

Steatlte Ceramic

Dielectrics,
Hr.Brandd 4% P 1 Ko
Hr.Seibert CL. ¥ 2. No

Telefunken, Berlin,

Herp Brandi

D:I'.‘ »iin{:‘ll

Dre.kutn
Herr Gothe
Dr.hieinke

Oberingenieur

F

nyoicist

1]

A &~ p v
ﬁ,{p@l'“ |8 il’l i{ .‘nF .
Theory.

Installation
Bxpert.

Daveloped night
fTighter squipment
Fersonnsl Henager
Measurements
Bxpert.

Was General Han.
and Physicist.Now
retired to a Farm.

RFurchhardtsmayer

Firck

B.e A.i.G. Berl

in.

Dr.Dshl

Dr.Frerichs

Dr.Kalkner

Director of Labs.
Epectroscopist

Kaiser-\{Wilheinm
Inst.
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RANE . POSITION, ATTERROGATLD,

Dr.¥rugsl Neo
* .

Dr.grich Muller. H.¥.Caklas Yas

Prof.Carl Ramsaver Director of Veas
' Resasroh.

Dr.Helnrich Riedsl Ho

Dre.Wuckel Direcior of N,
H.®.Deut,

Dr.Buchholz Yo

. Hohre Fabhrik Ohe
Zud loeated In o
QDharechonwelde.

, - + T
Dr.Prick Diraotor of les
Ty -~ - -
Developmant
Telephons Dguin.
\’l T [} ""ﬁ ! on il
ad m).\,-.i-\.t‘:—_;.v hi—g )
- Tl R aa A8 S \
Ur.Koteowsks: BX Telsfurnyan No
s EY] -
Dr.5teinmmol " ! Ko
T - £ 1 ol
Dpr.dalter R ' HNo

Dr.Schuman ASS.Diractor of No
Gabls
Dr.prich Thurmel Director of Tes
Cahles
Herr Zrnst Fischer Tachnicel Dir, Yes
Dr.Hosse Plant Angineer Yas
Herr Pranz Chusteds Teshnical Dept, Yias
Dr.Heering Chief Chemist He
Dr.Holzt Asst.Chemist Yes
Dr.Felrmut Pischer Chemist o
drl.Xaden Physicist Mo
Dr.Rudclif Tama Centrel Lab. Vag
Herr Kurt Wagner S.X.2.Dept. o
_Dr,Lilchen Dirsctop Ho
Dr.Lintzsl H,P,Testing Yes

=] 30,



NAMG POSITION, INTERROGATED.

E. Norddautsche Kesbelwerke, Berlin-¥eukolin,An: Oberhafen.

Dr.Wegener Nanaging Dir. Yes

Herr Dambeck Cadble Dnglneer Yes

Herr Altmann Chemist Yes

Dr.Larsen Enginser and Yes
Physieist.

Herr Teske Commercial Yes
llanager

F. Lorenz A.G.Loprenzweg,Berlin-Teupelhof,

Herr Gustznan Yes
Herr Kramenr No
Herr liessner : No
Dr.Peschke fiorked on Radar. Yes
Herr Robertson  Patent Lawyer Yes
(Sswedigh)
Dr.Schnabel Workxed on Radar Yes
Herr Seidelbach ves
Herr Welissner Feo

G. Vacha=-Rhon {Russisn territory)

Herr ifilhelw~¥Xohl Techniecal Man. No
(£x Siemens)
Herr Y.Lisbeknecht Chief Lngineer o
Dr.liax Haltzahn Technical Dir. Ho
Dr.Heinrich Peters Fhysieist Neo
Herr Rost Asst.To Peters No
Herr Schuchardt Cowmmercial Dir. ' No
Herr Severing o
Dr.Jordan lanaging Dir. No

H. Sud-deutsche Talefon Avnarate Kahel und Drahtwerke A.G.
(7e-Ka-De, Nurcubseg)

Herr Kielmann Works lang ger Yes
Dr.iladel Degipgn of Radio Yeasg
Herr Qeser L.FDesicnm Yes
Dr.ue%nsteln lianagling Dir. Yes
3erp Stefen Sales Diregtor Yes
Herr Hutter Lawyer ' Yes
Herr iluschwic’: Secretapy Yus
Herr Rohmhild Tubing Yes
Dr.ifuchersar T lieasurenaents Yes

w133-



NAKE POSITICN. INTARROGATED

I. Xabel und Metaliwerke Neumeyer A.G.Nurembers.

Dr.Hans Fischer Managing Dir. Yes
Dr.H.W.Droste Mathematician & Yes
Head of Test
Dept.
Herr Schlunmp Works ianager Yes
J. Kabel und Leitungswerke A.G.(Siemens) Neustadt-bei-
Coburg.
Herr Hypradt Technical Dir. Yes
Herr Rau Accountant Yes
K. Felten und Guilleaume Carlswerke A.G. ¥Yoln Mulheim.
Dr.Uifilas Meyer Research llanager Yes
Dr.Kieser Physicist Yen
L. Norddeutsche Seekabelwerke A.G.,Nordenham~i~-0ldenberg
Dr.Bernard Boos Dirsctor Yag
Dr.Jules Engler Director : Yes
Dr.Heinz Horn Kanaging Dir. * Yes

of F & G Koln

M. I.G.Farbenindustrie,Weinheim,§DisEersal Laboratorg!
Dr.Jordan Chief Chemist o

Dr.Berger Plastics Chemist Yes
N. I.G.Farbenindustrie,Ludwigshafen.
Dr.Heugsternberg Chemist Yes
Dr.Adolf Schwartz Chemist Yes
Herr Rohbock Ingineepr Yes
Dr.Hirt Chemist Yes
O. Hackethal Draht und Kabelwerke A.G.Hannover.
Dr.Reusch Technical Dir. No
Dr.C.Zoehrer Chief Chemist No
Dr.Mllier Chemist No
Dr.Roebemach Comrercial Dir, Jop]
Mr.Voges Office lianager No
P, Hermgnn Berstorff Laschinenbau - Anstalt G.n.bh.H,.
Hannover.

Herr Szozesny Chief Engineer Yes
@+ Dynawit A.G.Troisdorf near K#1n.

Director Yes

Chief Chemist Yes
R. V.D.M.Sud-Kebelwerke A.G. Mannhein.
Dr.ifanner Managing Dir. Yes
Dr.Raymend Works lLlanager Yes
Dr.Schwedlerp Chemist : Yes
Herr Bock S3alesg Yes

13-
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- Pranzformetion
ichavorgang bhel
chssatz der

1
Kemplexen Umwandlung - by H.W. Droste.
5. Drawing No, 6/18694 dated 20-9~24 - Harmenn Bergtoff
Maschinenban - austalt G.m.b.H. Hamnover.

£, Drewing Fo. 6/18308 -~ 1 dated 21-1-43 - Hermsun
Reargtoff Magchmenbay -~ austalt. Gem.b.H. Bannovsr,

7. Docket of Technlcal Informetion submltited by Siemens
Xabel Gemeinschaft, Gartenfeld, Berlin.

Including:-

8} drewings of water tight cable termination (pluz).

b) list and specifications of R.F. Cables.

¢) copy of rsport given to Mr. Swift, 11-14/8/45,

d) ecopy of repert given to the Russisn Military
Authority.

e} copy of Servics specifications for R.F.Cablss for
Webrmecht, Luftwaffe. Eriegsmarine ard Reichsposi.

The ahove documents have been lodged at, Docunents Unit,
Board of Trade, Lanzdowns House, Ferkeley Square, London,
Wei. undsT BIOS Registration nuzber:- BI03/DOCS1176/3133.
411 applications te ingpeot these. documents should be
acocmpanied by the above nurhber.
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