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39

We had been intorwed late on the evening oi the z24th thut a

party froum the Admiralty would arrive at Dollis Hill on the following

day aind would tuke over part of the accomuwodation which had been previously
ear-warked for thew by arrangeasnt with the Telecowsunications Departient
(Telephone Branch, wWational Defence jeasureas). Captain W.L. Jackson, D.S.U.,
sr, C.ii. Dodwell (Principal) and a party including a nuaber of Couwmander's
Reiis and civil staff arrived about midday. The iuediate requireauents of the

purty were discussed and the following rooms were huanded over :-

General Research Building - Rooms 1 and 2, 6 and 11, First Floor

Roows lz, 19 and <0, Second loor

Central Services Building - School Lecture Roouws ilos. 14, 15 and 17
and the Limin Lecture Theatre
{Roow 2 and the iwain Lecture Theatre were aubsequently released uand other
re~adjustuents wade by the Aduwirality so that they rewsined in possession of
substantislly this accomuodation for a period of over three uonths) .
92 studeunts in the Treiniag Schocl frow courses due to terwinate ou the

following dey, were sent back to their Headquarters in order to release

reguired accownodationa

t of j

Vice-Aduwiral Sir Charles E. Kennedy-Purvis, C.B., arrived on the
Station and toock over coukaand of the Adwirslty party. It was understood
that this party was present as an "Insuraance Party" so that in the eveat of
extensive air raia damage being done to Whitehall, a skeleton organisation
would exist at Dollis Hill which could tewporarily but immediatelx take over
the naval control or tne war,

In view of the secret nature of the Admiralty occupation, it was
thought desirable that students should be excluded eutirely frow the General
Research and Central sServices Suildings. In order to wake this possible,

a further 173 students irou aine courses were returned to their Headquarters.
The courses selected for treatwent in this way were those which had only

Just started or of which the usjority of students cuwme from provineial

centreos.
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August <gth Uceupatdion of Part of Research Station by Adwiralty Insurance rarty
1959 When arrangewents for occupation of the building were originally

discussed it had been agreed that we should line the walls of certain
of the roous with Courtecine (cork carpet] in order that charts and waps
wight be pasted on these walls. All the available men from the
Carpenters Shop had been put on this work during the evening of the z4th,
Later the working party was increased to about 16 by the addition of
wechanics, wotor-drivers and labourers, as these becawe available from
other work. They worked until about 9.50 p.u. on Saturday, <6th August
and all day Sunday, <7th Auguat. The Electrical Laboratory (Roouw 11)
was completed late on Saturday evening and Study 15 late on Sunday
evening, Vice-Adwiral Sir Charles Kennedy-Purvis expressed hiwmself as
"aunzed at the progress that had been made", (Studies 14 and 17 were
completad by miaday Tuesday and the Physics Group Office, Roou 6, on

Wednesday evening, SUth August).

August dutn Erovision of iusic Cirocuit, Dublin-Birmingham
1959 At the request oi the B.B.U., a music circuit was established between
Dublin and Biruingham. Thae request was received via the Defence Group
(Ls Branch} on 30.8.39 and the work was completed by the 5.9.39, Details

are given in Research Report 10862 (Secret).

August Slst Uccupation of Part of the mesearch Station by Admiralty Insurance Party
1999 Arrangeuents for evacuaution of a large part of the Station in the

event of the wmny visitors frow Whitehall having to be accommodated
teuwporarily at Dollis hill, were worked out in conjunction with Captain
Jackson and iwir, Dodwell, Arrangeuents were made for the preaent occupants
of the roows reyuired to be prepared to vacate them at very short notice
leaving for the tewporary Adwiralty occupation a clear table, chairs and

telephono service.

Septeuber 5th Installation of Special Equipment for War Office
1959 The War Uffice (WlI.l) asked for concealed uwicrophones and

associated eguipwent to be installed very urgently in saue roows in the
Tower. The installation was working, using laboratory waplifiers , in
three dgys. iore peruanent equipument was installed about a week later.

case ilo. 1luB8b refers.
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Septeuwbsr lgth

1959 Reguest has been received frow S. Brunch for assistance in framing

specification for 1l c/s. relays for controlling air raid sirens
previously developed uander Case No. 10752, The specification was

prepured with the collaboration of the wanufacturer.

Septewber 13th Alr ministry ROF Schewe - Provision of iLine Terwminal Eguipment
1939 A request has besn received frow the Air idnistry that we should

provide line terudinal equipweat of the 1 in 1 iype for Fighter Couwand,
Alternative Fighter Coumand, Droitwich Radio 3tation and <8 WF
stations. Registered Pupers 23456/38 refer.

A short account of the work previously done by tiis Brauch in
coiuiection with the Alr winistry RDF Scheuwes will be of iuterest., 1In
September 1957 our assistunice was reguested by the Superintendent of
the Bawdsey Research Station. Une four wire speech circuit, four V.F.
telegruph clrcuits and one special synchronizing channel having high
phase stubility were then desired on a four wire cable circuit {cut off
2700 ¢/8,.). The synchronizing channel would foria the basis of a tiue
transuission to be used for synchronizing RDF stations. A systeu was
designed having an inverted spesch baud in the range 1000-2700 c/s.
V.F.T, circuits at 420, 540, 660 and 780 o/s. and the special channel
at 900 ¢/s. The precise reyuirements of the synchronizing cheannel were
not known at this stage.

Six experimentel systeus were uwade up in the laboratory and
instulled between Bawdsey and various RDF stations. It was thought
that the speech iunversion would give a desirable weasure of secrecy to
the systew, but this was not the view of the Coummusnder in Chief,

Iighter Couvaand,

No further work was carried out on the systea owing to adeciaion to
incorporate the telegraph circuits ef the D.T.l. and the objections of
the Commander in Chief to speech inversion.

A request for further assistance was received from the Air idnistry
in January 1959 aud a new systeu was suggested in which the synchronizng
tone should be transmitted within the speech band, a swall band being
eliminated for this purpose.
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A systew was desigued to fulfil the reyuiremeats, a 1609 c¢/s.
aynchronous wotor being used at the receiving end to swooth out short

poriod phase variations and eliwinate the interference due to speesch.

ectrical Interference frowm Egquipuwent used for military Mining

Lieut.-Colonel C.D.A. Penwick, Royal lingineer & Signals Board,
consulteoa Dre. Radley as to the possibility of electrical interfereice
beiayg picked up at a distance fran electrical wining eguipwent or
cables laid in winjng tunnels. Calculations based on previous work
ou the distribution of elieciric currenis in earith, were uwade and the

results are given in Secret Research Report o, 10872,

Provision of Special Binaural Gircuit

At the outbreak of war a binaural circuit, using distant speaking
wicrophones on an experiwental basis, was working from Stamgpore to
Leignton Buzzard in conuection with the distribution of air raid
warnings., This has been made psrwanent and spare eguipuent provided.

See (ase o, 1lUBB4 papers.

Yoice Uperated Sipgnalling Unit

Vork was couueuncsd on the devslopuent of a voice operated
Signalling unit wore seunsitive than Unit Signadling No. 5. This was
reguired ior the Seoret Jervices.,

See papers in counection with Cases Hos. 10929 and 10974,

flectrical Noise iieasureuents on Power Iiyuipwent for D.T.NW. Stations

Botween <6th Septeber 1949 and 6th UOclober 1939, tesis were

carried out on the rectifier and swootining eguipuwent at Debden, (ld
Sarwa and Stanwore D,T.H. stations, these being typical of three
standard sizes of eguipment.

See Research keports los. 10889, 10890 and 10920.

Infra ded Sigpalling
A wmemorandul was sent to the Assistant Engineer-in-Chiei giving
particulars of experiments carried out in connection with the

possibility of si nalling to aircraft with infra red rays.
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Uctober <5th : g SR Vicis~Ki

1939 Additional circuits were reguired between Vick and Kirkwall and these
were to be provided over the existing carrier cables (Cuse Ho. 10620).
Two circuits were provided by Uctober 25th 1959 and one additional circuit
will be provided early in 1940,

vetober goti lavigi h;g wotor Carx "Mlmg

1959 A dewonstration was given using "lasirup" apparatus of & head-laup
systei using an infra red beawn in conjunction with a siwple photoelectric
receiver.

Liovember 6th I latj of Spec Bguipmgnt for Var Uffice

1909 The War Uffice requested that assistance be given in connection with
the installation of a congiderable nuwber of concealsd wmicrophivnes and
agsociated recording eguipuent in a building aear Loadon,

See Case No. 10885,
~HO¥@mbor—d oL

965~
2Bl —8 B Geid S—mrrrr-mGmb OF s—oi— % RO — TR0k G- ad 29 6E— S eFF o Dr AGme b — 8-
511050110 Hit—rio § oaP i~ diAE-uid—a—PFHo 528 0—ovao nathon-wey-tnderiulten—
HO—Drp-PpOLRtY

1959 Work has been in progress for several wonths on the design of a

rubber insulated quad cable to be loaded for use with the Army carrier

system, This systew is & wodification of the P.U. 1 + 4 system intended
for use on aeriul lines.

Case lU942 refers.

1869 The installation of equipwent in the dug-out at Fighter Coumwand was
started.

This is a duplicate of the eyuipuwent already installed in July at
Leighton Buzzard and euwbodies additions and improveuents over the

eguipiient/
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equipuwent wiich had been sarlier still installed in the tewporary
Fighter Couuwand Headyuarters.

The equipuent is provided to enable the R.A.F. Officer
respounsible for disseminating warnings over the country to keep track
of the position of each raid and issue the appropriate warnings,
Viz., Preliwinary Caution, Cancel Caution, Action warming, Raiders
passed. It also eunables all Ufficers in the Control Room to get a
picture of the state of wurning in any part of the country.

The later two eyuipuents also provide for passing the inforuation
by telepriater to the iowe Uffice.

The instullation couwprises a horizowtal map on which the Warning
Ufficer plans out ihe position of each raid and its direction. The
wap is divided iuto areas (usually county boundaries) each of which
can be separately illuudnated frow below in orange, red or green.

He calls outth earesand zolour and assistants then operate switches
to pass out the necessary instructions.

4 larger verticul wap 1s constructed similarly, and operated in
duplicate, and is available for all in the control roaa,

The switches above wentioned also pass the inforuation in the
foru of illuudiated signals g.i‘ the local Howe OUifice eguipuwent frowm

widich it is sent out by teleprinter.

Llectrical Interference frow Equipument used for wilitary Wining

bxperiments lwmve been carried out at Heytesbury on Salisbury
Plain by the Electrical Group in order to deterwine whether it would
be possible, in the eveul of electrical interference being picked up
Irow «n unknown gource, such as an eénewy working underground with
eiectricully driven wining eguipuwent, to deterwine roughly the
location of the source of the disturbance. The experiments which are
degceribed in detail ia Secret Research Report No., 10900 showed that
it should be posaible to locate with fair accuracy such sources from

directional weasurewsnts taken at points 200 or 300 yards away.

waznetic lidines

1939

Following a suggestion wade by Aduwiral Sir Charles Kemiedy-Purvis,

Ur. Radley received an invitation from ir. G.3. Wright, Director of
Scientific/
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Scientific Research, Adudraity, to call on him this morming. kir.
Wright disclused the wechanisi of the new Gerumn megnetic wine. The
possibility of the Research Branch assisting the Adwiralty was
discussed but it was agreed that at the present stage it would not be
profitable to divert any part of ocur efforts to a problem which was not
one cowing within our own specialized field of telecommnications. A
large staif at the Adwiralty were engaged in the investigution of the
practicability of various wethods of countering the wagnetic mine. A
useful contact was established between the two Research orgunisations.

constant Voluae Auwplifier for Secret Services

L1959

novewber 3dUth

A8 an extension of the work referred to under 4th October, an
AJV.Ue audio amplifier wus roceived for test in order that a

specification could be prepared Ior the supply of a nuuber.

ATwy Carrier Cable

4999

lioveuber Juth

1959

The Branch is assisting in the developuent of a suitable cable
for the Arwy carrier systeuw. 30 wiles of a proposed rubber covered
cable are to be ordered but the developuent of a polythene insulated
cable which would give an iwproveuwent in attenuation equivalent to

nearly doubling the range between repesters of the systew,js also beiag

considered.

Secrephons
A privacy systea 3000 cycles/second carrier and inverted side

band (R.R.10550) was demonstrated to a Foreign Office Representative

aud others.
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Deceuwber lst Line Kilter for Army Garrier Systew
1939 Help has been given to the Signals Experimental Establishinent
in the design of a modified Line Filter to enable the (-3 ke/s.

freguency band, originelly allotted to V.F. telegraphs, to be used
&

foEKtelephone circuit.

Decewber <nd Erovision or a Telegraph Circuit between Scarborough and the
1939 shecvland Jalands

Zquipuwent has been wade up in the laboratory and taken up to
locations in the Horth to assist in the provision of a telegraph
circuit between Scarborough and the Shetland Islands. The circuit
is routed over the normal 18 chamnel V.r. system to Kirkwall and
thence by subwarine cable to the Shetland Islands. In this latter
part of the route it is superposed on a bD,C. telegraph circuit,
frequenciss of 68U c/8 and 1500 ¢/s being used respectively for
transuission in the two directions, The facility required was a

hand-speed telegraph, reception being by telephone.

December 5th Design of u Voice-Uperated Stapilised Repeater for the Sigmalg
1939 fxperimental Fstablishument

aince early inl938 close contact has been wmaintained with the
Seiiells in the developuent of a two-wire voice-operated stabilised
repeater suitable for ingertioan in any type of line. Investiation
has been carried out by the S.h.H. with regard to a relay switched
repeater and by the Post Uffice with regard to possible designs
utilising non-mechanical switcheas, Two wodels of & single stage
repeater (Research Report 10159) developed by the Research Branch
have been gziven exteniaed field trial. This repeater has a gain of
about 14 db aind is only suitable for use at a lins terwinsl. As &
result of the trials a two stage repeater was developed (Research
Report 10U5656) but was re-designed as a three stage repeater (Research
Zeport 10860) to meet Army requirewents which involve satisfactory

switching on lines of up to 2U uiles of D8 cable and use &s &

teriinal/
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1939
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terminal or intermediate repeater. \orkshop~built wodels of the

new repeater are now to hand.

Desiym of a lLead-Covered Y.C. Lable for Army Use

This Branch, with a representative of Branch Cn., has taken part
in discussions at the R.,L. & 5. Board, relative to the design of
35 pair (10 or 20 1b.) cable to be laid directly in the ground. As
a result of tests, in which sawmples of various types were buried in
stoney ground, tough rubber has been the foru of protection

recoumended over the lead. Liechanical jointa will be utilised,
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The R.i. & 3. Board has congulted the Brunch on the application
of Z-wire and 4-wire repeaters for uss between G,H.Q. and Army or
Corps Heud uuriers. They will occupy an interuediate position
between the 4~wire repcaters vidch have been mounted in spceial

vans for L. of €. use and the 2-wire stubilised repeater (Research

Provision of a tele;xraph circuit between Scarborough and the

The Lixecutive Bnginesr in charge and two other wmembers of the
Telegraph Group have returned frow the North of Scotland after
successfully setiing up the spsecial telegyraph circuit referred to
in the entry dated 2 Deceuber. The addition of the new cirouit
necessitated the insertion of filters at Kirkwall, Fair Isle and
sandwick Bay s0 that existing telegraph circuiis should not be
interfsered vwith. Sowe difficulty was experienced in arranging
for o passuge to Fair Isle owing to the poor harbour fucilities
there ana the absence of an eantirely suituble landing ground for
airoraft. The Navul authoritiss, however, put a pilot and aero-
plane at our disposal and fortunately the weather wus such as to

permit an attempt being iade. The landing and work on the island
were carried out without a hitch but, during the stay, the wind
strengthened very considerably and on account of the restricted and
awkward nature of the ground the take off on the return flight was

A deuonstration of the complete circuit was given to Adwmiralty
officers just three weeks after work in the luboratory had comusenced,
and the eyuipment is ready for service use as soon as two short

overhead lines have been run by the Scottish Region.

Installetion of Special Hyuipuwent for the War Office

Dec, 12th Repeuters for ilitary Lines
1939
Report 10860, used on forward lines.
Dec. 18th
1959 Shetland Islands
hazardous.
Dec, 18th
1939

As alrsudy recorded,the Branch installsd concealed microphones
for the Vur Oifice (iI.l) in the Tower of London in September.
On 6 llovewber a rejuest was received for co-operation in a larger
installation at Trent Park, Cockfosters, and this was coupleted
by 13 Deceuwber although the building had not been ready for wiring

wrtil 4 Deceubper, i
In/
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1939
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In six roous, to be ussd for interrogation purposes, the
wicrophone is instulled inaide the ordinury extension telepnone which
is fitted. In another eight roocus the wierophones had to be so
concealed us Lo bs undetectuble to the occupants even ghould they
wnke a careful search. In six of these udcrophones were ingtalled
above perforated guards in ceilings, the whole of each ceiling being
papered. aAfter some laboratory experiuents a method of wounting a
wicrophone in an ordinary elsctric light ceiling rose in such a way
that the rose could retain its noraal function =nd the wicrophone
rauain invisible if the rose were opened wus devised. ilcrophones
working binauraily were thus installed in two of the rooas. The
eyuipuent for these roous wuas provided frowm Dorlis Hill, but that for
the renginder of the ruoms together with recording, superviuing
and signailing eguipuent has been purchascd by M.I.1 from R.C.A.
Photoghone Lid. All the installation work was undertuiken by the
Research Branch and occupied eight workmen and an Inspector.

The officer in churge expressed great satisfuction with both the
appearance and working of the eguipiment in the two rooms entirely
fitted up by Dollis H3ill.
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wmammetic jiines
(See ulso entry under Noveamber 29th, 1939)
Aduwiral Sir Charles Kennedy-Purvis informed we that use was

being; wade of the wethod of safeguarding a channel by the field from
two cables carrying direct current. This wethod had been suggested
in conversation with the Aduiral and ir, Wright in Hovewber, but
probably also had other sources., The cables do not carry current

continuously but are pulsea at intervals.

1939

Ueceuber 3uth

1939

Telegraph vonvertors $of Aray Lines

An "3 + 3" systel siuwilar to that developed by the Post Office,
whereby a teleprinter channel can be obtained on any normal telephone
c¢ircuit without excessive degradation of speech transwission, was
developed by the S5.i.&, and tested in co-operation with R. Branch.
{itesearch Report 10661). The eguipment has, however, now been
redesiged by R. Branch and considerable simplification and
duproveunent has been effected. The nuuber of valves has been reduced
frou six to four without altering the types and the uwaximum telegraph
distortion has been reduced by 8j.

Details of the final design’given in Research Report 1088l were
worked out in conjunction with the S.E.B. who have constructed and
tested a wodel., The construction of a batch of 40 is to be put in

hand at once.

Provision of Special lguipuent for 1.T,5

A request wus received through the Personnel Department from

Heleb for a concealed wicrophone listening outfit to be installed in
a flat in a London suburb. Apparatus siwdlar to that used previously
has been fitted}but using only mon~aural listening as it was not
possible to find suitable locations for itwo uicrophones., It was
necessary for all traces of the wicrophone and wiring to be concealed
without apparent disturbance of the existing wall fittings, etc.,

except in sowe parts of the building.
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January 15th Qccupation of Part of Research Station by Adwiralty Insurance Party
1940

Vice~Admiral Sir Charles Kennedy-Purvis, Rear-Admiral Youn% (who
replaced Captain Jackson as Chief of Staff to Adwmiral Kennedy-Purvis
in Novewber 1939) and the iaval staff left the Station to-day for
their new ewergency Headquarters at the Adwiralty Chart Factory.
Before leaving, Adidral Sir Charles Kennedy-Purvis expressed himself
very warmly in appreciation of the way in which the Research staff
and, in particular, the Research Services Group, had facilitated the
Naval occupation of part of the premises,

ir, Cude Dodwell (Principal) and five or six civilian clerical
staif are rewaining on the Station while there remains the slight
posgibility of earwarked roowms being required for the teuporary
accomodation of Aduiralty staff from Whitehall. The only rooms now
remaining in Aduitalty occupation are 12, 19 and 20 on the lst Floor
and 10 on the 2nd Floor of the General Research Building. The
emergency telephone switchboard in the baseument of the Central Services
Building is no longer staffed and this hus necessitated making certain
alterations with regard to night service,



January 2end
1940
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Trial of r.u. Stabilised Repeaters at Lst Corps HeQ., B.B.}., France

Iwo wodels of the voice operated stabilised 2-wire repeater
developed by the Research Branch for the Signals Experiuental
bistablishment, as described under entry dated December 5th, 1939, have
been taken to lat Corps Heg. by kire R.B. Jones (Ii.E.) for trial on lines
actually being used by the Army in the field., Cowparative tests were
wade of a mechanically switched repeater developed by the S.E.E. The
repeaters were tested in terwinal and interwediate positions.

It was evident frowm the outset that the faster awitching tiwe of
the P.0. repeater wade it possible for two people to carry on a
conversation without knowing that a repeater was in circuit, whereas
with the S.i.b. model elipping was likely to occur. The P.0. repeater
will be described in Research Report 10860.

Suwuwarising the experience gained frou the field trials the tests
have dewonstrated that on long lines, where low incowing aspeech levels
occur, considerable iuprovement can be obtained by the use of the
repeater. In most cases gain control only is necessary and this can be
wade by a wmonitoring operator. In certain cases noise will interfere
with the proper voice switching of the repeater but the same operator
may, by siwmple adjustuents, be able to use the repeater to maxiimun
advantage. Where high noise level occurs it will not be possible to use
the repeater at all but calls will, in general, be unintelligible in
any case.

A8 a result of the tests the R.E. & S. Board have aaked us to make
up a further 12 repeaters for use by the Arnmy.
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Jauuary <<nd Orkney-shetland Teleprinter (ircuit

1940 A Lerwick extension on the Lyness Aduniralty teleprinter switchboard
has been set up, using a U.3.W. radio link between Kirkwall and Lerwick.
The teleprinter circuit uses the inverter channel of the diplex radio link
which operates on a wavelength of 5 wetres. Under norwal conaitions the
T.i. of the circuit is ¥ db, but the extension to Lyness involves a further
25 wiles of cable circuit. It was decided, therefore, to convert to D.C.
at Kirikwall for transwission to Lyness.

Standard telex equipument is ilnstalled at Lerwick and at Kirikwall a
apecially constructed V.¥. - 0,C. converter, coﬁnected 4~wire to the radio
link, is used. The winimus signal-noise ratio was originally 5 db but the
insertion of limiters in the speech circuit improved this to 16 db. Under
the worst conditions the waxiwun digtortion on the teleprinter circuit was
144 which was considered low enough to perwit of the circuit being
terainated on the Lyness switchboard,

Satisfactory teleprinter working was obtained over four teleprinter
links in taadeil, viz., Lerwick-Lyness-Donibristle-Central-London (Adwiraliy).
Further experiuents indicate that a four-chamnel telegraph system could be
worked om this circuit.

Re Branch is co-operating with L, Tg., W, L Braanches in the provision

of 4 and 18 channel further equipment to the Shetlanda.

February <nd Articulation on Telephone Circuits used for A.A. Gun Control
1940 The U.C. 1lst A.A, Divisional Signals enquired whether the R. Branch

could uwake some tests to deterwine whelher wmistakes occurring in the
transmission of gun settings frowm a control ceatre té gui positions were
due to the limitations of the circuit and apparatus or to lack of training
of the persomnel. In counection with the 'fixed azimuth' wmethod of anti
aircraft range finding, these settings are transuitted as a spoken uessage
congiating of a code of figures and leilters over a circuit which uay be
wany wiles in length. It is essential that the wessage be received 100
per cent correcltly as no repetitions are possible.

A eircuit was set up in the laboratory representing the limiting
conditions which would arise and using Armay telephones. A slkdlled

articulation testing crew has no difficulty in tranamitiing and receiving a

large/
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lurge nuwber of sauple wessages over this circuit with an accuracy of 99
to 100p. The identirication code for the letters was that used by the
Arwy ana the few wistaxes that did arise were chiefly due to the confusion
of two letters. Il appears, thereifors, that the systew should be

satiafactory with wore training of the personnel.

Work for Army Sipnals in counection with Line Communication reguirements

1940

Mebruary <Zdth

rolliowing a weeting at the War uffice on February 1l2th at which the
line coumunication reyuirewents of the B.L.F. in France were exawined and
at which & decision was taken to utilize loaded P.C., lead sheathed, cable
with 4U lb. coaductors and & non-carrier telephone systeu for linking
G.Hide to the P.T.T, network, contact has been established with the S.h.H.
in connection with two developuents.

The design of transportable equipment to provide terminal repeater
facilities at G.H.Q. has beeu agreed with the S.E.li, Trausportable racks
will provide one bay of 4-wire awplifiers and 4 wire/2 wire terminations,
oue bay of exchange type 500/20 signalling units for use on 4 wire or
< wire circuita, and one bay orf power supply and testing eyuipuwent. The
number of units of equipment has been based on the decision to euploy
7 quad cables for the extension fram the civil systea, and the layout
agreed upon as giving the greatest awount of flexibility in use. Staandard
eguipuent will be used as far as possible. Uperation is frow & <4~volt
batiery. Research Case rio, 11002 refers.

A suggestion that breaks in the loaded eable wmight be localized from
one eud by a simple test has been uade by the Kesearch Brauch and
favourably received by the $.1.1, The method depends on the observation
of two freguenciss at which the iupedance of the cable is & waxiwmun or a
winiisug, and necessitates only the provision of a variable freyuency
oscillator to provide the testing current and a rectifier voltueter to
coimect across the line., These itews are beiny included as part of the
testing equipuwent associated with the transportable repesatera. Data
relating to the accuracy of this wethod, as applied in the field, will be

&iven. Research Report Iio. 110589,

itgcoption of InTfra-Red Jijznals by Huewy Aircraft

1940

See entry under Uctober 20th, 1939.
Further experiwents have been carried out to deteriine the
possibllity of raiding aircraft being guided by iufra-red radiation

emitted/
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eaitted frow deliberately erected beacons or, unavoidably, fran towns, etc.
The experiuents indicate that it would be possible with a 500 watt
lawp to obtain definite signels at practicelly any aeroplans height. A
fuirly narrow radiating beam would probably be required and this, together
with the speed of the aeroplane, would wean that the receiving apparatua
would have to operate to a very short signal. Utilisation of the infra-red
energy unavoidably radiated from towns is unlikely, if a device based on
the resistaiice boloueter is used as a detector, to be of much use to
raiding alrcrait, except in the case of the largesgt towns or of towns
containing large structures at high teuperatures, such as furnaces. It
is just possible that greater sensitivity could be obtained by weans of a
device based on the recently developed dielectric bolouweter, but this is
not certain. 3ecret Research Report No. 10925 refers.

Illuninated kaps and Associated Lguipwent for R.A.F. (Fghter Coumand)

194y

See entry of Hovewber <22nd, 1959.

The installatiouns of the alea maps and switching arrangewents in
the fighter coumand dug-out at Bentley Priory has now been couwpleted well
ahead of the date at which the rest of the R.A.F. side of the equipuent
will be ready. Progress has been hindered by the changes in the R.iA.F.
arraggewents since the original plans were wade, The layout of the roou
used has been aitered and the general lighting increased. This has
necessitated making souwe alterations in the wap lights but it is
considered that the recolouring of the red laups used will give quite
satisfactory results. This will be cowmpleted a week before the operations

roouw is officially opened.
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Illuninated iMaps and Associated Equipuwent for R.A.F.
{Fighter Comaand)

The equipuent was taken over for use on this datse, the

modifications referred to under 29,2.40 having been completed.

It is understood that the new equipment is completely satisfactory.

Kirkwall-Lerwick 4~Channel Telegraph System on U.S.W. Radio Link
Further to the diary entry under date 22nd January, 1940

a standard 4-channel telegraph systeu between Kirkwall and Lerwick

has been completed over a second ultra-short wave radio link,

Using the converter channel, as before, for the telegraph circuit,
it was found that the signal/noise ratio was 21 db. This was
worgened to 17 db by inter-channel interference, Better results
were obtained on the carrier circuit and the level of telegraph/
telephone crosstalk was considered by W. Branch to be
satisfactory. Special voltage limiters were fitted on the
telephone circuit,

The question of reducing inter-channel modulation in the
radio modulators and demodulators is being pursued with W. Branch,.

Donibristle~-Kyle Teleprinter Gircuit

To provide this circuit laboratory trials were wade of a
schemne operating over a phantom telephone circuit. A satisfactory
scheme was developed and details sent to the Tg. Branch.

Work for Army Signals in Connection with Line Communication

Requirements
The developuent of transportable equipment to provide

terminal repeater facilities at G.H.Q. has now advanced from the
design stage to that of layout and detailed specification. The
equipuent consists of eight 4-wire repeaters with 500/20

17 ¢/s ringing apparatus mounted on three double-sided bays.

A1l/
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All the couponents are standard Army or Post Office items and the
whole layout has been designed in co-operation with the S.E.E.

Air iinistry R.D.F. Schewe = Provision of Line Terminal Equipment
(see entry under Septewber 13th, 1939)

The 26 seta of equipment for transmitting the synchronising
frequency from & control and alternative control station to various
aircraft locating stations are nearing coumpletion and installation
has begun. The apparatus for the outstations and principal control
station (Fighter Coumand) is generally in advance of the provision
of necessary associated equipment by the Air Ministry.

In order to re-adjust the phase of the 1500 ¢/s synchronising
frequency received at an outstation after one of the two lines
connecting this outstation to the control centres has been
interrupted, a phase shifting network and swall cathode ray tube
are provided at each outstation. The phasing technique is quite

simples

Provision of Signalling on 6-Channel Radio Systems
The Branch has given assistance in the provision of equipment

to give ringing facilities over a portable 6-channel radio system
designed for emergency use. The ringing signal is transmitted by
500 c/s over -the carrier link and converted from and to 17 ¢/s
current at the terminals. Standard signalling units have been
modified 80 as to be capable of working from the existing power

supplies or the A.C. mains and %ke compacti equipment designed.
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Sabotajge by means of Bombs concealed in Bags of lail carried in ilerchant
sShips
Dr. Radley attended a meeting at the kinistry of Shipping at which a

report prepared by the Research Branch was considered. The conclusions
errived at in this report were ;-

(1) There is very little risk of serious damage to a ship being done
by an H.li. boub which could be posted within the limits of weight allowed
by the postal regulations, Incendiary bouwbs are wore probably to be
anticipated.

(2) Equipment could be developed which would have a reasonable chance
of giving en indication when a bag containing any of the more usual types of
bowb was passed by it or through it. The equipment would, however, be
elaborate and costly and a large nuaber of articles which can bs sent
legitiwately through the post would be liable to give indications similar
to those occasioned by baabs.

The above conclusions were agreed and it was decided that for the time
being the only necessary action would be to c¢irculate to the wail carrying
lines a warning of the possibility of sabotage through mails and advising

& regular inspection of wail roauns so that fires could be prouptly detected
and dealt with

Provigion of V.F. Telegraph Channels on existing Orkney-Shetlands

Telesraph Cable

The conatruction and laboratory tests of apparatus to be installed on
the Kirkwall-Fair Isle-Lerwick single core telegraph cable were coupleted
and the apparatus was to-day despatched with staff for installation.

It is expected that 6 or 8 duplex channels can be provided. V.F.
channels 1 -~ 8, at standard carrier frequencies, are to work North to South,
and channels 11-18 in the reverse direction., Directional filters and audio
repeaters will be fitted at Kirkwall, Fair Iale and Lerwick. At Fair Isle
the equipuwent is operated from A.C. wains supply provided by the Aduiralty
who will waintain it. 3pare repeaters, power pads with alarus and change-

over switches are provided., These telegraph chainels work over the saue

cable as, and replace, the single teleprinter circuit, the provision of

whichy
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which was referred to in Diary entries dated 2nd and 18th December 1939.
Bxisting cowmmication with Fair Isle will be maintained by sub-
audio circuits working Fair Isle - Lerwick and Fair Iale - Sanday -

Jtronssy -~ Kirkwall.

Infra—red Headlight

(See entry under October 25th, 1939).

It having cowe to our notice through our contacts with the S.E.E.
that experiments were being carried out at the Aduiraliy Research
Laboratory at Teddington in connection with infra-red signalling and
infre-red vision, the D.S.R. Adwmiralty was asked if permission could be
glven for exchange of information. In the absence of the D.S.R., the
Deputy Director, ur. Buckingham, talked this over with Dr. Radley at
the Aduwiralty on April 19th, A representative of the Ministry of Supply
was present at the interview.

The Adwiralty is responsible for infra-red research for all three
fighting services. Several uethods of infra-red vision have been
considered:« the use of a fluorescent screen, irradiated with ultira-
violet and in which the brightness of the fluorescence is partially
gquenched (or accentuated with other screen materials) by the superiuposed
infra-red picture, is known. All other wethods though have been dropped
in favour of egyuipuent developed by Philips, EimendhoVen. This makes use
of the principle of the electron microscope. The infra-red picture is
focussed on to a photo-electric cathode and the resultant electron
discharge on to a fluorescent screen. The receiving equipment is trans-
portable and self-contained as regards power supplies. Its uge is being
contesiplated for various purposes by both the Army and the Navy with
illunination to give various ranges of vision,

Both the Aduwiralty and the winigtry of Supply representatives were
interested in our work in connection with an infra-red headlight,
although it was stressed that the equipment was only in an early
experiuental stage and that it had not been pressed as an urgent
problen by the Research Branch. A demonstraticn is to be arranged.

This will be witnessed by Dr, Hill of the Adwiralty Research Laboratory,

who/
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who will disclose his work in connection with the iuprovement of the

electron microscope type of equipment to us, und a representative of

the uwiniatry of Supply.

Provision of Carrier Telephone Circuits between iWick and Kirkwall

In June 1939 group modulating equipuent was constructed at Dollias
Hill to enable two lZ-channel carrier systems to be uged in opposite
directions on the coaxial paragutta cable being laid between Wick and
Kirkwall. This provided 12 circuits and 3 more circuits were provided
by means of a 1 + 2 duplex system. The equipuent is described in
Secret Research Report No. 10630. A second cable has now been eguipped
by the Research Branch with exactly similar carrier apparatus to that
ugsed on the firgt cable (Case No. 103880). A further 12 circuits ars now
required and will be provided by re-arranging the apparatus so that one
cable carried 1 + 2 duplex systeu (as at present) and three groups of
12 "go" channels, while the other carries 1 + 2 duplex systewn and three
groups of 12 "return" channels (ggingo. 11138). The apparatus on each

cable will be wade coavertible thaewys 20 circuits in case the other
cable fails.,

Work for Army Signals in connection with Line Communication Reguirewentg

Seven miles of the rubber insulated quad cable wade for use with the
Arny carrier system (W.0.4A) has been erected couplete with loading coils
near Rochester. The cable itgelf was very satisfactory both electrically
and wechanically but some trouble was experienced with the pin and socket

couplings. These were not the UZ type spring pins which are intended for
final use.

Polythene insulated cable with steel braiding and an outer rubber
sheath has been degigned and 20 miles ordered for field Trial. This
cable has an externsal diameter of only 0.39 in. and when loaded with
4,6 mH coils will have an attenuation of 0.8 db per wile at 16 kc/s. The
steel braiding wires form an electrostatic screen and at the sawe time

make the cable stronger mechanically than the rubber cable.

50th April/
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Flectrical Interference from Fquipment used for Kilitary Mining

(Previous diary emtries September 19th and November 25th, 1939).

Porteble apparatus has been developed for carrying nut the tests
described in Research Report No., 10200 and field trials were held at
Tilshead on Salisbury Plain during April, 1940, The apparatus performed
well and the results obtained agree generally with theory. Thsy show,
however, that in the absence of any information whatever as to the location
and direction of an enemy cable system, it would be necessary to make
measurements at 10 to 12 points before definite conclusions could be drawn
ags to the position of the source of interference., An adventage of the
method is the ability to detect power cables at distances of a quarter of
a mile or more even when only a moderate amount of leakage is present,

The same apparatus may be used to overhear telephone circuits either
working with earth return or having leakags to earth.

Considerable assistance in carrying out the field test was obtained
from the use of two Royel Corps of Signals radio transmitting and
receoiving trucks. By means of these it was possible to maintain
comunication between the various testing points.

The field tests are described in Research Report 11141 and the
portable high~gain emplifier detector used in Research Report 10986.



15th May
1940

Page 26.

RESEARCH BRANCH SECRET WAR DIARY

V. F. Telegraph Channels on the Existing Orkmey-Shetlands Telegraph Cable
(Previous diary entry 16th April 1940).

The equipment was completed on 12th May and put into service on the 13th,

The measured attenuation of the cable between Kirkwall end Feir Isle was
approximately as estimated, but the Fair Isle-Lerwick section was 4 db greater
than that estimated, Heavy cross-modulation was experienced in the directional
filters, although these had been satisfactory in the laboratory test., The cause
for this is being investigated, but the trouble was cleared by replacing filter
coils wound on carbonyl cores with those on mumetal cores,

Six first-class two-way channels have been provided with a minimum signal/
noise ratio of 23 db, and not more than 10% telegraph distortion. Probably two
more chamnels could be obtained, if necessary. Technical details arec given in
Research Report 11045,

Provision of a Telephone Circuit between land and Hollaend on lLowestoft-
Zandvoort Submarine Telegraph Cables

On Monday, 13th May, a request was received to investigate the possibility
of providing a telephone circuit to North Holland, very urgently, via the
submarine telegraph cables between Lowestoft and Zandvoort. Instructions to
proceed were given to the V.F.R. Group at about 4,30 p.ms and work was commenced
immediately. The necessary apparatus to be ussed was tested out and mounted on a
rack during Monday night. It was wired the following morning and transported by
road to Lowestoft in the afternoon, arriving there about 8 pems After some
difficulty communication was established via Headquarters Control with M, Visser
of the Dutch Administration and arrangements made for testing on selected cable
cores. The Dutch Administration, however, expressed the opinion that the scheme
was technicslly impracticable and were not willing or able to give active co-
operation from the distant end that night, It was leammed at 7 a.m, the
following morning, liay l4th, that North Holland had surrendered to the German
Forces, Work had, however, proceeded at the English end throughout the night
and thesgwas good reason to believe that a working circuit could have been

obtained. Technical details are given in Secret Research Report 11154,

22nd/
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Arrancements for use of Research Station in case of severe aeriel attack on
London including occupation of part of Station by Circuit Laboratory and elso

by Government Departments

Mr, W.A., Woolverson (Telecommunications Department, National Defence
Measures), Major Rawlings (O0ffice of Works) and Capt. Adams, R.N. visited the
Station. It was understood that Capt. Adams was concerned with the provision
of accommodation for certain sections of the Government should evacuation from
Whitehall become necessery owing to enemy air ectivity. The problem was
discussed with the following pointe in mind i1-

(1) Essential work and work in comnection with National Defence would be
proceeding in the laboratories and would necessitate the retention of steff
and accownodation of approximately the present dimensions,

{2) The Circuit Laboratory would have been compelled to evacuate King
Edward Building and would be occupying rooms tentatively reserved for them,
These are i=

Centrel Service Building -~ Rooms 12, 13 and 185,

Training School Annexe - Rooms 7, 8 and the Inapectors' Office

(possibly Room 9 also).

(3) The Correcspondence Coursss would have been closed dowvn and the
Inspectors acting as tutors dispersed to the Regions as discussed with Mr,
Ridd on lMay 21st., The 3chool courses dealing vith Director System (2000 type
equipment) P.BeX's and 2 VP, sisnalling misht be closed down, but other
courses more directly connected with the maintenancc of the Department's plant
end essential services under war conditions would continue as long as possible,

(4) The Admiralty would no longer require the accommodation reserved in
1939 for their possible use. (See diary entries August 25th and 3lst 1939).

It appsared that it would be impossible to reclease appreciable
accommodation while training vwas still proceeding, but it was agreed that
should the accommodation be required by the Goveraasaf Departments represented
by Capt. Adems, the intensity of air raiding would become such that all
training would have been stopped in London. It was further agreed that,
subject to the Admiralty foregoing any claim on eccommodation at Dollis Hill
the following would be earmarkcd for possible occupation by the Government

Departments represented by Capt. iAdams :=

General/
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General Research Building (Ground Floor)
(First Floor)

Rooms 6, 7 and 11
Conference Room

Rooms 12 and 19,

(Roof apace) - All space previously
earmarked for Admiralty.
Lecture Theatre and all

n ] "

Central Service Building (Second Floor)

other rooms except

Telephone Exchange.

Auto & Repeater School (Ground Floor) All rooms

L] 1 (First Floor) =~ A4ll rooms except Repeater
School Apparatus Room,
Stores and Garage (First Floor) - Correspondence Courases

and Despatch Rooms

The Library could be released for occasional use (e.g. Conferencea) only.

Disabling of Telephone Exchange Batteries

Some experimental work has been carried out in the Chemistry'
Laboratory with the purpose of investigating means of rendering the
battery in a telephone exchange useless in the event of the exchange
being captured by enemy forces, for example, troops landed by parachute.

It was found that the addition of megnesium, sodium or zinc chloride
causes fairly rapid disintegration of the positive plates and the
discharge and destruction of the plates is materially assisted by short-
circuiting, although a cell with sufficient salt to destroy the plates
ultimately and short-circuited for 4 minute still retained enough charge
for isolated cells., The chloride may be conveniently added in the form of
blocks of common salt, Complete destruction occurs in a few hours, and
in addition, the method has the advantage of producing chlorine gas,
(Research Report No. 11153 refers).

Emergency Provision of Additional Telegraph Circuits and Telephone
Circuits tc France
Following the loss of the telephone circuits between London and Paris

via Abbeville or Amiens, the provision of other circuits, not passing
through territory occupied by the German troops, became urgent, Mr. R.E,
Jones, of the V.F.R. Group, proceeded to Cuckmere on Tueaday, Msy 2lst,

in/
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in order to explore the possibilities of making greater use of two old
4-core telegraph cables between this point and one on the French coast
near Le Havre. These two cables originally carried two telegraph
circuits which it was hoped to replace by one multi-channel V,F, telegraph
circuit and one 4-wire speech circuit, Mr. Lawton of the same Group,
with an assistant, proceeded to the French side in order to co-operate,
but their work was hampered by enemy air raids and faults on open wire
lines between the cable hut on the French coast and Le Havre., Major
difficultiea were encountered due to the submarine cables each having one
faulty core. Their high attenuation resulted in an incoming signal which
was far too low in relation to the noise level in the land cables. The
solution to this problem was found to be the provision of battery-operated
amplifiers on the received pairs in both cable huts. Suitable amplifiers
and batteries were quickly obtained on the English side but those required
on the French side had to be flown from this country. The establishment
of the circuits was delayed by repeated faults on the land sections on
both sides, but 11 telegraph channels were working on Monday, May 27th and
the telephone by the end of the month,

At both ends of the cable, work was carried out day and night as
opportunity offered and involved very heavy astrain on the officers
concerned who were able to obtain only very short periods of continuous

sleép over a period of ten days.

Exovision:i Telephone Circuits between England and France (Scheme 81)

Scheme 81 provides for two 1l2-chamnel telephone systems working " Go's"
over an existing coaxial submarine cable between England and France via
the Channel Islands and "Returns" over a similar cable at present being
laid. A 1l + 2 duplex system is to be operated over each cable individually.

The share of the Research Branch in this work consists of the
construction of all Repeaters, Group Modulators and Demodulators for
working of the second group of 12 channels in each direction and emergency
equirment for working one group of 12 channels as "Go's" and the other as
%" Returns" over either cable in case of breakdown of the other,

Up till May 16th work was progressing smoothly to a target date at
the end of June, 1940, The invasion of Holland and Belgium and the break
through of the Germen Armiea towards the Channel ports, involving the loss
of existing cireuits to Paris, made the provision of the new circuits via

the Channel Islands much more urgent. Work was continuous in the
laboratory/
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laboratory throughout the week-end of 18th-19th May and a 24-hour day has
been worked subsequently. The workmen required have been provided by staff
transferred from other Groups and progress has only been limited by the
physical impossibility of more than a certain number of men getting access to
the equipment at any one time and by the difficulty of obtaining ccmponents
from Contractoras, The equipment was ready for shipment from the Research
Station by June 5th, which is an improvement of more than three weeks over
the date originally antieipated. The work has been supervised throughout the
24-hour period by major staff officers, who have, in fact, individually
worked very long hours,
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Provision of Telephone Circuits between Ingland and France (Scheme 81

That part of the equipment mentioned in the diary entry of the 5th June
intended for the French terminal was shipped from a West Country port on June 7th
and landed 2 days later at Nantes, The repeater equipments for Jersey and Guernsey
were shipped direct, Messrs, Scowen, Tucker and Triffit (Assistant Engineers)
each accompanied by two workmen proceeded respectively to France, Jersey and
Guernsey. The equipment intended for installation on the Channel Islands was
received safely, the work of lining this up proceeded smoothly and was practically
completed by June 15th., Mr. Scowen had arrived at St. Lo on June 7th and 1 + 4
channel equipment forwarded by L. Branch arrived the same day. This was lined up
and was ready for test with Jersey by the time the submarine cable was landed
early on June 10th. The tests were carried out on the 11th and the system utilis-
ed to provide one circuit between the War Office and Cherbourg from the 12th
onwards, A circuit was available for extension through to Paris but could not be
completed as the aerial carrier equipment had not yet been installed between St,Lo
and Le Mens by the PsT.Ts The need for circuits to Paris disappeared on the 13th
when the city was evacuated. Attempts were made to extend the available circuit
to various military HQ to meet specified requirements, but became useless due to
the aeriel line between St, Lo and Le Mans being damaged,

During this period nothing had been heard of the equipment consigned to St.Lo
via Nentes although it was confirmed that it had been unloaded from the ship there.
The military situation had become somewhat confused and communications were
difficult. On Sunday, June 16th, Mr. Scowen sent J.E.H. Cosier (Acting S.W.I.) to
Nantes to look for the equipment and this officer is to be commended for the energy
with which he prosecuted his search. The equipment was finally found to have been
side-tracked to the Signal Stores at Nantes, Late on the same day Mr, Scowen
learnt from an infantry officer passing through St. Lo that evacuation of the B,EK
from France was in full progress. He and a U.S.W, went to Cherbourg on the follow-
ing morning and were among the last to leave for England, The remaining Research
Staff came home from Nantes and the Chamnel Islands by transport, destroyer and
airplane. It was possible to recover some of the equipment from Jersey and
Guernsey but that in France had to be abandoned.

Valugble experience for the conduct of future work was gained from this
expedition, In particular, it was apparent that had the staff been provided with
passes which would have carried authority when dealing with the Army and been
readily recognisable by the French, much time would have been saved., It is further
recommended that in future apparatus should not be allowed to travel unaccompanied

under/
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under similar conditions. Without exception the officers concerned, both in
France and on the Channel Islands, exhibited keenness, energy and self reliance,
in circumstances which were made more trying by their lack of knowledge of a

changing military situation.

25th June, 1940. Development of Geophones

Ariging out of R. Branch contacts with the R.E. & S, Board in connection
with the detection of electricel interference from equipment used for military
mining (see diary entry 30th April and previously) there came early in the year
a suggestion that R. Branch might be able to give useful assistance in the
development of a geophone for the detection of sounds transmitted through the
earth, The present army geophones are essentially similar to those in use in
the 1914-18 campaign and are of non electrical types. Two geophoneg with a
stethoscope are used for determining the direction of the source of the sound
heard.

An electrical geophone (to be described in Research Report No. 11039) was
developed in the laboratory and tried experimentally in the mine galleries at
the School of Military Mining, Chatham, on 25th June. It was found that picking
and such like operations could be heard clearly at distances of 180 ft. and
240 ft, Sawing of wood was identified without difficulty at 240 ft. At a
distance of 330 ft. knocking on a corrugated iron wall was heard clearly;
knocking on the chalk floor came through as dull thuds.

Col. Fenwick (R.E. & S. Board) expressed satisfaction with the apparatus.
It was more sensitive than the army acoustic geophones which were tried at the
same time. The battery supplied amplifier was satisfactorily portable and
could, in fact, be larger if any advantage were to be gained thereby. The P.O.
is to be requested to prepare at once a complete design and specification of a

remote listening geophone set similar in general to the one demonstrated.
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Telepho o Infra Red Beam

A demonstration was given to Dr. Hill, Admiralty, Research Branch,
Teddington, Dr, Webster of the Ministry of Supply and Captain Evans of the
R.E. & S. Board, of the possibility of telephony over such a link,

The demonatration was given at the request of Dr, Hill,

The equipment used was that of the optical link described in Research
Report 9769 but with the addition of infra red filters supplied by Dr., Hill and
by R, Branch. The visitors seemed surprised at the quality of the apeech and
the small reducing effect of the filters except when a very dense one was used,
It was left that R Branch should carry out no more work for the present but
should consider the question of possible improvements mainly on the score of
size and weight.

On the 12th June Dr, Webater wrote that they were considering the use of
relevant equipment and would later edvise us as to whether it was desired that

we should pursue the matter.

Supervisory Alarms on D,T.N. Switchbogrds
Difficulties have been experienced on these boards due to :
l, False clsaring of teleprinter signals,
2. Failure to clear on the normal clearing signal over long physical
extensiona,
3. False calling.
The causes of these various faders have been investigated and remedies

suggested in Research Report 11012, These were found satisfactory.
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Provision of overhearing equipment at a West End Firm (Cont'd):

June 29th
1940
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June 29th Provision of overhearing equipment at a West End Firm (Cont'd)
1940
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Arrangements for use of Research Station in case of severe aerial attack on
London including occupation of part of Station by other Branches and other

Government Departments
{Previous diary entry 22nd May, 1940)

In order to meet the wishes of those who might become viaitors to
Dollis Hill should their presentlpr other possible accommodationlbecome
untenable due to air raids, the rooms previously earmarked for their use have
been reviewed. Some re-arrangement has been made so that the accormodation
occupied by the vigitors might be as compactly sited as possible and, in the
case of that occupied by the %D.CM ?ﬂl—wada&,‘.e{ , as far as possible,
separate from those parts of the Station where Research activities were still
being carried on.

According to the final arrangement the ground and first floors of the
General Research Block will remain entirely in possession of Research ataff.
Other accommodation has been earmarked as follows:-

For the 077uceo N Way Cobenrl
77

/
Central Services Building {First Floor) All rooms
Second Floor) All rooms except
Telephone exchange
Auto and Repeater Schools {Ground Floor) All rooms
(First Floor] All rooms except

Repeater School
Apparatus Room {to be
used as a store]

Stores and Garage {First Floor) Correspondence Course
and Despatch Rooms

For the Tp. Branch, Circuit Laboratory

General Research Building (Second Floor) Rooms 9 and 10

Training School Annexe Study Nos. 7, 8 & 9
and Ingpectora' Office

Durability and P.E. Laboratories Block Postal Engineering
Laboratory

For the S. Branch, E-in-C's Plant Grou

Central Services Building { Basement) 01d Mechanical Testing
and Cable Testing
Laboratories

Design and Construction of simple Telegraph Printer

R. Branch has been asked to undertake development of a gimple telegraph
printer‘intended primarily for field use on lines suggested by Capt. G.T. Evans
of the R.E. & S. Board. The scheme is a modified form of the Siemens
Hell-Schreiber equipment. A rough model of another receiver has been made
up by the Research Branch and appears to have advantages over the Evans

proposal.
13th/
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Methods of Spoiling Fuel 0il and Petrol

Various methods for obtaining the required result have been
examined, The matter is rendered very difficult owing to the low
density and viscosity of the material‘particularly in the case of
petrol; added materials very readily settling to the bottom of the

tanks., Further, owing to the size of the tanks employed, it is
desirable that the percentage of adulterant added should be small.

The Shell Mex Company who were approached on the subject stated
that, although the matter was under investigation,they had no solution
to offer at the mament.

The most promising material so far found has been sulphur
chloride. This is an evil smelling liquid which produces decomposit-
ion of some of the fuel constituents and results in the formation
of a finely divided black powder which appears to remain in
suspenaion.

Petrol treated with 3% of sulphur chloride has been tested in an
0ld 20 H.P. car and was found to clog the carburettor completely after
passing about a gallon of fuel. ©Prior to atoppage the working of the
engine was seriously compromised. Further tests are in hand with
different strengths of chloride and also to determine the effects of
allowing the adulterated fuel to remain at rest for a period after
treatment.

Other methods are also under consideration. The addition of
sugar which has frequently been suggested has been proved useless under

norual conditionas. Research Case No. 11226 refers.
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Arrangement with Transmission and Lines Brangh to assist under
Emergency Gonditions
Two parties have been organised from the staff of the V.F.R.

Group to give technical assistance to the Transmigsion and Lines Branch
should it be necessary to undertake a large amount of repair work to
the trunk network as a result of damage from aerial attack. Each party
has been organised as a "flying squad". Portable transmission testing
apparatus suitable for operation from A.C. mains,but with provision for
falling back on battery supplies has been earmarked for the use of each
party as has also two private cars. The parties will, therefore, be
able to travel rapidly to points where their services are nseded
independently of delays in railway or other public transport.

Signalling Research to be undertaken for the Air Ministry
At a meeting on the 10th July between the Engineer-in-Chief and the

Deputy Director, Communications Development, Ministry of Aireraft
Production, the former recalled that ar offer made by the P.0. to
assist the M.A.P. in the solution of problems associated with the
development of communications had been accepted. Specific problems
were discussed at this meeting and it was agreed that certain of
these, which had been investigated on a laboratory scale at the Air
kinistry Research Establishment, could well be passed over to the
Regearch Branch for development. Following this the S.E. in charge
of the Research Branch and the E.E.'s in charge of the Telegraph and
Signalling Apparatus Groups visited the A.M.R.E. on the 23rd July and
discussed the problems in detail with members of the A.M.R.E. group
concerned with Communications and Operations. Experimental work
and development in connection with two problems will be taken over by
Dollis Hill immediately. These problems are concerned with the
transmission of information from R.D.F. stations to F.C. and A.F.C.
and its presentation on display panels. The information concerns the
map position, height, number ete. of aircraft which have been located
by means of R.D.F. echo equipment and whose range and direction have
been translated into map position etc. by means of the associated
calculator. At present the information appears on a display panel
at the R.D.F. station and is telephoned to A.F.C. Demonstration of
transmitting and receiving terminals for the automatic transmission has
been/
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been promised by the end of August and will involve considerable work
by the Signalling Apparatus and Telegraph Groups. It is proposed that
the information should be transmitted by means of teleprinter signals.
The sending teleprinter will be automatically operated by a series of
magnets arranged under the keys, these magnets in turn being actuated
through the medium of antomatic telephone switches which explore the
conditions of the local (R.D.F. station) display panel. An attachment
which can be readily fixed to a standard teleprinter and which will
actuate five change-over contacts in accordance with the received
letter code has been constructed by Messrs. Creed for the receiving
end'but the problems of tranglation and storage of the received
information have yet to be investigated in detail.

One other outstanding problem under consideration by the AJM.R.E.
seems appropriate to the Circuit Laboratorylbut it is impossible to
make progress with this problem until the requirements of the staff

concerned with operations have been definitely ascertained.

Oceupation of part of Research Station by Admiralty Insurance Party

(See entry under ‘August 25th, 1939, etc.)

The last of the Admiralty staff have now vacated the Research
Station buildings and a letter has been received from Rear Admiral
C.H. Young conveying Admiralty "appreciation for all that has been
done during the past 11 months to make our stay comfortable and

happy".

Modification to Air Raid Warning Equipment at Fighter Command and

Alternative PFighter Command
(See diary entry November 22nd, 1939)

The air raid warning arrangements have been modified by the
introduction of a warning between the (yellow) preliminary warning
and {red) the siren warning. The new signal, it is understood, is
to give notice for the dimming of light from such places as blast
furnaces and goods yards which are normally allowed some easement in
the lighting restrictions and which may throw a light to a
congiderable distance.

To make room for the new signal the green "raiders passed"
signal has been abandoned. The new colour chosen was purple, the

more suitable blue not being available as it is used for other
purposes/
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purposes. (Considerable difficulty was experienced in getting a good
purple which would transmit suffiecient light, but provisional agreement
with the Warning Officer has been obtained, and the necessary changes made,
These have involved the replacement of all the escutcheon plates (150)
on the switch cases, the replacement of about 150 red lamps on the large
map w4 purple, and about 150 green lamps wa red. Corresponding changes
on the small map involved about 250 lamps in each case. In addition
about 150 red opal caps were changed to purple and the same number of green
to red on the Home Office panels. The change-over had to be carried out as
far as possible without interfering with the operation of the equipment,
and fortunately the time selected happened to occcur during a slack
raiding peried. Nine men, on the conversion at Bentley Priory (F.C.)
éiere employéaSZEE'ESEEEZEéS the work, ineluding testing out, between
8.15 a.m. and 11,15 a.m. on July 25th.

Leighton Buzzard (A.F.C.) equipment was similarly modified on
August lst.
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23rd August, 1940 Provision of Additionel Telephone Circuits to the Shetland

24th Aug

Islands ( Scheme 84)

During August the equipment provided by the Research Branch far
Scheme 84 - 142 duplex plus 12 circuits between Kirkwall and
Lerwick - was completed eand instelled, Terminal equipment to be
provided by the contractor for the 12 circuit system and certain
equipment at Pair Isle is still awaited but the 1+2 duplex system
was lined up on a temporery basis with repeaters only at Fair Isle
on August 23rd, In the final arrangement these circuits will be
switched at Fair Isle, The 3 circuits are in use as private wires,

Provision of Overhearing Apparatus for the M,X, Branch of the

1940

War Office

Following the success of the installation at Cockfosters

Prisoners of War Camp recorded in the Diary entry for December 19th,

1939, it was realised thaet there would be a demand for high
quallty recording equipment of British manufacture for any further
installations which might be required, For this type of work a
really high-class record is necessary, Commercial apparatus was
investigated and it was ascertained that apart from the American
RCA and the German VG mechines, of which only a limited number were
in this country, there was nothing suitable, However, a firm was
found who were meking cellulose acetate discs for direct recording
and who had some experience in menufacturing studio recording
machines for the B,B,C, In co-operation with this firm an entirely
new design of portable recorder was evolved of simple and relatively
cheep construction, This machine will make high quallty records
with a playing time of 7% minutes compared with 4% minutes on the
RCA machines originally installed and hss some. advantages in the
method of operation, A compact mains-supply,emplifier for operation
from the concealed microphone and to feed the listening headphones
also a power amplifier to feed the recorder, were designed in the
Research Branch,

While this work was in hand requests were received from the
War Office for the provision and installation of equipments as
follows : :

1, 4An extension was required at Cockfosters, For this, six
tebles each accommodating two built-in recorders, s 10-way switch-
board with keys and indicator lemps, power ampllfler and controls,
have been supplied and installed, The two rooms previously fitted
by the Research Branch with microphones and four additional rooms
have been wired to this equipment, The microphone amplifiers and
power supplies are accommodated on a small rack, assedsewssagsiitee
WAPETeesaasansBmame, [our pley-back machines with amplifiers were
also supplied,

This has been referred to in the Diary entry for July 30th,1940.

2/
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24th Au 2. A request was received to wire and equip at very
{(contd.) short notice a building at Ham for the accommodation of

internees, As described in the Diary entry for July 17th,1940
10 living rooms.- and 4 interrogetion rooms were wired,

Two temporary recording tables (using machines which had
been made for experimental purposes during the development)
were installed, These will be replaced very shortly by 8
tables each with two recorders,. Switchboard amplifiers and
some suxiliary equipment were instelled, together with two
play-back units, About two weeks were taken from the receipt
of the.request to the opening of the installation for use.
The work proceeded at the same time as the necessary building
alterations, Owing to the age of the electric light wiring,
some trouble from induction was experienced which made it
necessary to re-wire part of the lighting circuits,

3., A request was received for the supply of equipment to
be despatched to the Middle East for an installation there,
10 tables, 22 recorders, 20 microphones, 22 amplifiers, 4 play-
back units, switchboards, racks, spares and all the necessary
wire, etc. have been despatched, The Branch was asked if it
could supply an officer to proceed to the site to supervise the
installation but suggested that Capt, D, MacMillan who, before
mobilisation, was Executive Engineer in charge of the Acoustic
Group, should be released from his.duties with the Royal Corps
of Signels for this purpose., This was arranged and MacMillan
has left for a destination in Egypt.

4, A War Office truck has been fitted up as a mobile
recording unit, The equipment supplied and installed includes
a petrol generator charging a 70 ampere~hour, 50 volt battery
and a rectifier unit for charging from mains when aveilable,
Two combined recorders and pley-back units, equipment for
connecting up to microphone rooms, a 2 ft. diameter reflector-
type directional microphone for outside use, amplifiers,
switchboards and all necessary cable, tools and work bench,
are provided on this truck, The Deputy Director of Military
Intelligence, Brigadier W,R.C. Penney, D,5.0.,0.B.E, ,M.C,,
inspected this ven at Dollis Hill on August 24th and expressed
satisfaction, It is anticipated that more similaer outfits
will be required,

5, The installation of a similar eguipment to that at
Cockfosters, on a site yet to be selected in the West of
wy# - Englkend, has been requested but not yet started,

It should be pointed out that these installations not
only give longer records and better quelity reproduction than
the RCA installation at Cockfosters, but the switching facilities
are better and the cost is much less; in addition to which the
equipment is entirely manufactured in this country., So far
most of the work, both of manufacturing and installation,

except/
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except the making of parts for the recorders and proprietary
components, hes been carrijied out by the Dollis Hill staff who
have worked very enthusiastically, especisally on the actual
instellation, The M,I, Branch have repeatedly expressed their
appreciation of the efforts mace to meet their requirements and
the good results they are obtaining from the equipments,

Detection of Buried Delsyed Action Bombs

On 23rd August the Research Branch was asked to send a
representative to a meeting at Woolwich Arsenal (Research
Department) to help in the consideration of the problem of
discriminating between enemy bombs containing a delayed action
mechenism and those which had merely feiled to explode on
striking the ground, These bombs had been dropped aircraft
at very great heights and penetrate the ground to depths as
great as 30 ft,, or more in certain ceses, On entering the
ground the bomb mekes & small hole but sfter having dedfbss uvelld
downwards for some way may be deflected sideways and is often
found at horizontal distances of 15 to 20 ft, from the point of
entry.

The bomb is fired by the discharge of a condenser through
a fuse, delayed action being obtained by means of contacts
closed by & clock, This clock when working mekes & ticking
noise no louder than the average wrist watch., An obvious means
of discrimineting between a delayed action bomb of this type and
e "dud" is by listening for the sound of the clock,

Experiments have been carried out at Dollis Hill using
watches buried in metal containers, Other work has been done
at the N,P.L, As a result of all this it has been concluded
that it is impossible to hear the clock work unless the micro-
phone can be pushed within nearer than 3 £t, of the bomb, The
difficulty is not lack of sensitivity of aveailable pick-up
devices, but the noises present in the ground due to distant
traffic and which give an unfavourable signal/noise ratio., An
initial problem therefore presents itself: +that of locating the
bomb with sufficient accuracy for e microphone to be pushed down
by means of a probe rod to within 1 to 3 £t, of it. The known
electrical methods of geo-physical survey have been tried, but
have not the sensitivity necessary for the location of a buried
mass of metel of the size of a bomb at distances down to 30 ft.
Other means of effecting this location, such as by the use of
ultrasonic waves or by short-weve radio, have been considered
but technical difficulties stand in the way of the application
of each of them, The services of a water deviner have been
tried without success!

At the request of the Research Department at Woolwich,

this investigation is being pushed forward as one of high
priority,
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Methods of Spoiling Fuel 0il and Petrol

The promise shown in the early tests has not been maintained and no

solution is at present available. Various adulterants have been tested
either for their action in stopping up jets or for their corrosive action
on the carburettor or engine. These included rubber, linseed oil,

tar, paraffin wax, sugar, chlorosulphonic acid, sulphur chloride, etc.
The most effiscient adulterant was sulphur chloride buf unless the mixture
were used within 24 hours of making'the harmful effects disappear to a
very great extent.
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2lst September Design of a Simple Telegraph Printer
1940 ' This investigation originated in a suggestion by Major G.T. Evans
(R.E. & S. Board) for a simple multi-stylus receiver suitable
for use in the field. This gave fairly good results but very imch

better ones were obtained with a Hell Type Kelix receiver, constructed
on the Station, and with eleciro ochemical recording. These results
are as good as those normally obtained with the Standard Siemens

Hell ink receiver. Coummercigl transmissions from Germany have been
satisfactorily intercepted. In view of this, it has been agreed

to drop the Evans receiver and Major Evans is arranging a demonstration
of the Dollis Hill receiver to M.I. staff.

In spite of various objectiomns which have been raised against
the Siemens Hell receiver on the score of the coritical nature of the
ad justments, no difficulty has been experienced in obtaining first class
reception on the Siemens Hell type receiver with ink roller eonstructed
comparatively roughly in the laboratory. It would appear therefore
that there is less need to make use of the relatively éxpensive and
difficult electro-~chemical recording. Tests are however in hand to
determine whether a cheaper form of chemical recording paper can be
obtained and one which will be less liable to blurring of the aignal.
A workshop made model of the ink receiver is now under trial.
Disablement of Secondary Batteries

An enquiry has been made by the M.I. Branch of the War Office
as to the possibility of disabling the batteries of enemy telephone

exchanges. A compound has been found which, when added to the cell,
produces intense frothing during the gaq?ng of the cell. If some
material'such as zinc or magnesium is also added the action is sufficiently
violent to empty the cell of liquid in a short time. The cell is not
damaged but the scheme might have a nuisance value. Methods for
damaging the eell are still under investigation.
28th September Work of Pogt Office and Army Signals Co-ordination Committee

1940 The formation of a committee to give increased co-operation between
the various parties concerned with the supply of Army Signals equipment
is referred to in the Non-Secret Diary entry of August 3lst. This
comittee has since been responsible for the laying of about 50 miles of
rubber insulated guad cable and a long length of D.8 over a triangular
oourse mainly in Hertfordshire so that field tests of loading, repeaters,

carrier/
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28th September carrier working, etc. could be made under typical conditions.

1940 The full results of these experiments will not be available for
(Cont'd) some time but it is already evident that:

(1) The quad ecable which gave much contact trouble in France
is now quite satisfactory with improved flexo couplers
loaded and unloaded.

(2) The stabilised repeater works well on quad cable or D.8

(3) The method of locating a complete break in a loaded cable
developed for use on lead-covered cables can be applied
to the loaded quad and, with less accuracy, to the unloaded
quad. Case No, 11224 refers.

29th September Purther Modification to Air Raid Warning Equipment at Fighter
1940 Command and Alternative PFighter Command

The Branch was requested as a matter of urgency to alter the
boundaries of certain air raid warning areas on both large and
small maps at Pighter Command and Alternative Fighter Command.
The changes required were principally in the London area although
others were required elsewhere in the country. The original
central London area had to be sub-divided into three with an
alteration and splitting of some of the adjacent areas in the Home
Counties. A time was quoted for the completion of the work at
Pighter Command which was well within that required by the
Telecommuniocations Department for making arrangements for
distribution of warnings to the new areas. The changes required
were such that it was not found = posaible to alter the front
of the large illuminsted map and an entirely new one had to be
constructed and fitted after altering the various cell areas.
Corresponding alterations were also made simultaneously in the
Home Office panels. The work was rendered difficult by the fact
that the alterations had to be made with as little interference
as possible with the normal use of the maps and warning system.
The very congested space available to work in added to the
difficulties, Dismantling of the large illuminsated map at
Pighter Command was commenced at 6 a.m. on September 27th. The
new front was fixed and the map made ready for use by 7.15 p.m.
when the changeover to the new warning areas took place. The
small map was altered subsequently on the 28th and 29th,

Alterations/
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Alterations to the two maps at Alternative Fighter Command are in
hand.

Provision of Matrix for Sound Recording Discs

In connection with the development for the War Office of overhearing
and sound recording equipments, some difficulties have been experienced
in getting suitable matrix-covered aluminium discs for making records.
The discs which previously gave satisfactory records were made in
France. The Research Branch has been asked to suggest suitable
materials and treatment and discs very similar to the French ones
have been produced.

Location of Buried Delay Action Bombs

Since the last diary entry (30th August, 1940) there have been
several discussions between representatives of the Research Branch
and other organisations investigating the problem. At a meeting to-day
under the chairmanship of Dr. Parisg, progress in connection with one
side of the problem ({(a) below) was completely reviewed. There were
present at this meeting Professor W.L. Bragg, Professor Andrade and
representatives of the N.P.L., E.R.A., the Research Department, Woolwich
Arsenal, the B.T.H. Co., the Anglo Iranian 0il Co., as well as those
of the Department.

The problem has two eclearly defined sides:-

(a) The first is concerned with the accurate location of the bomb
3o that it may be rapidly excavated or in some cases detonated in
position. Experience accumilated within the past few weeks indicates
that 80% of the bomba will be found within a semi-cirele of radius 10"
about the point of entry. The depth varies greatly with the size of
the bomb and the nature of the ground. Electrical methods of location,
operated solely from the surface, have probably been investigated by
the Post Office more extensively than by other bodies. The methods
may be clasgsified as depending upon:

{1) Canalization of earth currents

(2) Change in self impedance of a coil

(3) Change of mutual impedance between two coils.

The first two compare unfavourably with the 3rd. The third
demands the measurement of impedance changes which are of the order
of one part in 100,000 of the mutual impedance between the two coila

tightly/
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2nd October tightly coupled and difficulties are experienced due to the

1940 extreme mechanical stability which is required of the coil system
(Cont*'d) and to the occurrence of drift. With coils 3' in diameter

satisfactory indications have been obtained from an object

at 6! and it has been concluded that,with an input of 2.5 K.V.A.

to the primary coil, location of bombs would be posaible down

to depths of 15°', This is not imposaible where equipment can be
transported by lorry but for greater depths the power walues become
astronomical as the observed effect decreases with the 6th power

of the distance. This agrees closely with the experience and
conclusions of the N.P.L. who have been working along similar
lines.

Surface methods are now regarded as the subject for long
term investigation. There are prospects of methods being more
o developed for location by means of apparatus which may be
lowered down probkholes. Three methods exist.

(i) The first developed by Professor Bragg depends on the
m of the bomb whicl%;accomplished by a permanent magnet
lowered down the bore hole. Search coils are rigidly fixed
to the top and bottom of the magnet and d:2;::gg;d through a
amall galvanometer when the flux linking with them is changed
by the assemblage passing the bomb. The r ange of the
equipment is not more than 2' 6&".

(ii) In the second method, developed by the E.R.A., the
course of the tunnel made by the bomb is explored by means

of an electrode driven from the surface. If this enters the

tunnel made by the bomb itsfizs;:;:% to earth is increased.

If it touches the bomb 1ts nedbassd-to.earth becomes mmall,

(iii) The third depends on the measurement of the mutual
impedance between two coils which can be lowered down the
hole. The method compares disadvantageously with (i) in that
it is not directional. It is understood that equipment is
available for boring 4" diameter holes to a depth of 20' within
one and a half minutes.

{b) The second side of the problem is concerned with the provision
of equipment for listening to the clockworkims delay action mechanism
in the bomb. Experimental work which has been carried out since the
last diary entry has made it clear that with conventional types of circuit

reliance/
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reliance cannot be placed upon ability to hear this mechanism unless

the miorophone casing can be brought into contact with the bomb. A
contact microphone and 2-stage amplifier have been developed at Dollis
Hill and submitted to the Research Department, Woolwich, as a Mark II
device. The whole, with battery supplies, is very easily portable.
Ocoupation of Part of the Research Station by other Government Departments

A meeting of the War Cabinet took place this morning in the

special basement under the new Stores Building. After the meeting
Ministers were served with lunch in the Refreshment Club (1lst floor

dining room). All the arrangements were made by Capt. B.F. Adams, R.N.

and the normal life of the Station was not interfered with.
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October 18th  Signalling Research undertaken for the Air Ministry
1940 The diary entry of 23rd July, 1940 describes the Air Ministry require-
ments in connection with the transmission of display information from RDF

stations to Fighter Command and Alternative Fighter Command. During October
the final model of the equipment proposed for RDF stations was designed and
constructed at Dollis Hill and finally transported to the Air Ministry
Research Establishment at Worth Matravers and there demonstrated to Air
Ministry officials. This apparatus is associated with the panel on which is
displayed the results of the radio measurements fed into the calculator. It
consists essentially of a Siemens type high-speed uni-selector used to find
marked wires from the lamp display and eventually to operate a teleprinter
so that characters corresponding to the display are sent out to line,

New equipment,of particular interest, is the modified Teleprinter No,7,
the key levers of which are arranged to be operated by electro-magnets made
up from standard 3000 type relay parts,.

The "make-up" of the message to be transmitted has already been altered
since the experimental work was started by the Research Branch on behalf of
the A.M.R.E, in August. Certain additional facilities now seem likely to be
required and the development of these and the design of a verbal announcement
system operated at Fighter Command or Alternative Fighter Command, from the

received teleprinter message, are being proceeded with,

October 20th Provision of Special Equipment for the War Office (M.1.5)
1940
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October 24th Provision of Portable Recording Equipment for the War Office
1940 A record has been made from time to time of work carried out for the

October 26th

Military Intelligence Branch of the War Office. Such work has usually
involved the installation of concealed microphones in rooms used by prisoners
of war or suspected persons, together with an associsted listening or record-
ing equipment located elsewhere. This work has resulted in the discovery of
much information of value for war purposes but has accentuated the desire on
the part of various M.I. branches for a self-contained listening and recording
set sufficiently small to be secreted on the person or concealed within a
camon object, such as a gas-mask container or an attache case. A friendly
agent could then carry the equipment into such places as restaurants, with the
possibility of bringing away a record of important conversations, The
construetion of listening and recording equipments has not yet developed to
such a stage that it is possible to make one as small as this but another
method of achieving the desired result is being explored experimentally, in
conjunction with the Radio Branch. This involves the use of a microphone
feeding into a midget radio transmitter with a range of 100 yards or so, The
radiated message would be picked up by a radio receiver, amplified and either
fed into a recorder or listened to on headphones. The radio receiver and
associated recorder would be suitably located, for example, in the agent's
parked motor car, within the sending range of the midget transmitter. lany
constructional difficulties will have to be overcome before the latter,
complete with microphone and battery supplies, can be reduced to a size so
that it can be easily concealed, but it is thought that there may be a very

fair chance of success.

Work of P.0. and Army Signsls Co-ordination Cammittee

1940

The tests of audio and carrier equipment on the field quad cable laid
in Hertfordshire have been continued end discussed by the Committee. It is
now possible to state the conclusions of this work, which were indicated in
diary entry of 28th September, 1940, more definitely.

1. Field quad cable may be used for local and long-distance Army

communications.

2. Two-wire repeaters are suitable for local communicetions but long-
distance Army communications require four-wire repesters so that an

equivalent of 4 or 5 db can be obtained.

3/



Page 63

October 26th

1940 (cont'ad)

October 31lst

1940

October 3l1st

RESEARCH BRANCH SECRET WAR DIARY

3. A single channel carrier system can be worked on a two-wire
basis without intermediate repeaters for short distances and on a
four-wire basis (using the seme repeaters as the audio circuit) over
long distances. When the cable is loaded, one carrier circuit can be
worked on one of the earth phantoms,

It is interesting to record that the 21 type of repeater (balancing
line against line) which seemed promising on account of its simplicity,
was thoroughly tested but found unsatisfactory compared with the

ordinary 22 type in which there is a line balance on each side,

Use of American Teleprinters in England
Owing to the difficulty in obtaining adequate supplies of English

teleprinters, the Air Ministry were anxious to see if American machines
could be satisfactorily worked with English ones, A demonstration
showing that the American 15B machines could be operated satisfactorily
with the English 7B type was given to Air Ministry officials, The
objections to such an arrangement, i.e,, different baud speeds,
different motor voltages, different touch, necessity for relays and
maintenance-difficulties, are considered by the Air Ministry to be
outweighed by prime consideration of the fact that quantities of 15B

machines can be obtained without difficulty.

Provision of Matrix for Sound Recording Discs

1940

Further to the diary entry of 30th September, considerable success
has been obtained with the manufacture of sound recording discs in the
laboratory and the question of larger scale production is now being

investigated.
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The Location of Unexploded Bombsg

1940

A comprehensive Research Report (No., 11263) is being written describing
the experimental work which has been done by the Research Branch. Although
no method of location having a greater range than those developed by other
investigating bodies has been found, the complete investigation of various
poasible methods which has been carried out may prevent attempted development
elsewhere of methods which are fundamentally limited as regards their range.

The methods investigated at Dollis Hill may be summarised as follows:-
A. lethods based on the use_of Sound Waves

{1) Ultrasonic kethods

Abandoned owing to excessive attenuation of the earth path, i.e.
20 to 30 db per inch.

(2) Acoustic Methods

ﬂSomﬁ.M
The depth of a hole can be accurately measured by Lliwakdimg

it as an organ pipe but the test is not one which could easily be carried
out by unskilled personnel. Work is still proceeding on methods depending
on the reflection by the bomb of a sound wave caused by a blow or small

explosion but this is not thought likely to lead to any practicable method.

B. Radio Reflection Methods
These have been dropped\after theoretical consideration only on
account of the difficulties involved due to the very short reflection

times.

C. Electrical Methods

(1) liethods depending on the Canalization of Barth Currents

Unless impracticably large layouts are used the sensitivity is
quite inadequate.
{2) IMethods based on the change of Self Impedance of a Coil

Laboratory tests have indicated that 2'6" is about the maximm

distance at which the bomb could be detected. Location in the field
would be very difficult owing to the refinement required in the test and
the need for extreme stability of the oscillating circuit. Earth
capacitance effects increase the difficulties.

(3) Methods based on the change of Mutual Impedance between two Coils

With coils on the surface of the ground the power input required
becomes impracticably large for location at depths greater than about

15 ft. Erronecus results are also obtained due to the presence of

buried/
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20th November of buried pipes, etc. near the surface. Attention was therefore

1940. (Contd) directed to the development of ¢oils which could be lowered down
4" diameter bore holes., A range of about 2' to 3' was obtained
sasily in the laboratory but with difficulty in the field owing
to the masking effects of eddy currents in the earth, Extreme

mechanical stability of the coil system is necegsary.

23rd November Army Carrier Telephons System

1940 The two types of quad cable intended for use with the Army
(1 + 4) carrier system are undergoing a field trisl at Salisbury.
About 20 miles of rubber cored cable made by the B.I. Co. and
about 8 miles of a later type of Polythene cored cable made by the
T.G.kle Co. have been laid between common points. Both cables have
proved satisfactory apart from certain constructicnal details and
an order is being placed for several 100 miles of the Polythene
cable. It is smaller and mechanically stronger than the rubber
cored ceble and the attenuation is 0.8 db per mile at 18 ke/s as

againgt 1 db per mile for the rubber cable.

23rd November Work of P.0. and Army Signals Co-ordination Committee

1940 Good progress has been made with the trials of repeaters and
single channel carrier equipment on the special field quad cable run
between Tatmore FPlace, Albury and Hertford. The first model of the
carrier system (S.0.C.2) designed by the S.T. & C. has also been
supplied and is under test. A suitable type of repeater usable as
2-wire or 4-wire has been sgpecified and schemes worked out for the
application of repeaters and carrier equipment to field quad and

other types of Army lines under various conditions,

23rd November Stebilized Repeaters for Army Telephone Lines
1940 Some of these repeaters are being given field trials in actual

gservice at 2nd and 4th Corps headquarters. The repeater at 4th
Corps headquarters is working satisfaectorily on P.0. lines and two
repeaters are also working on 30 miles of D.B8 cable specially laid

between Newmarket and Brandon.

27th November Design of Simple Telegraph Printer
1940 The simple telegraph printer referred to in the diary entry of

21st September, 1940 has been demonstrated to Kajor G.T. Evans
(Ministry/
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(Ministry of Supply) and considerable satisfaction was expressed. He is
arranging for representatives of other Service Departments toc receive a
demonstration,

The main features are :
(1) Light weight, about 12 lbs. for the complete instrument.
{2) Sensitivity. Line currenﬁ?g mA is ample and 2 mA quite good.
(3) Low power consumption, total about 9 watts.

{4) Start-stop operation.

Assistance to the lLI. Branch of the War Office

1940

23th Novenber

1940

On two occasions a temporary installation of a concealed microphone has
been made in a West Fnd hotel. In each case the installation was made, used
and recovered during the course of ons day. The standard apparatus is easily
transportable in suitcases and includes amplifiers and duplicate recorders.
In these two cases the actual recording of the interviews was carried out by

members of the Research Branch.
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Signalling Research for the Air Idinistry

Continuing the story given in previous diary entries (23rd July and

18th October) the equipment constructsd in the laboratory at Dollis Hill for
meeting the Air Ministry requirements, known as Problem 1, was taken to the
Telecommunications Research Establishment at Worth Matravers {lately known
as AMeR.E.) and successfully demonstrated there to Air Ministry officials.

It will be recollected that this equipment is wired to the calculator at the
R.D.F. station and by relay operation of a teleprinter sends out tg, line the
informationz'raid position, number of aircraft, height, etc;lgéven locally oﬁ)

a disgplay panel associated with the calculator,lin the form of teleprinter

Signals)

The Air kinigtry scientific staff have not yet decided between various
possible methods of presenting the received information at Fighter Command

(Problem 2)/
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(Problem 2), In addition to the difficulties involved in translating the
received teleprinter signals into displayed or spoken information,
consideration has to be given to the requirements of the Operations
Staff who have not yet accepted sutomatic teleplotting. The following
methods, each supplementing reception of the complete message on tele-
printer tape are being examined at Dollis Hill,

(1) Reproduction on a lamp display of all the information given by
the lamp display panel at the transmitting end.

{2) Verbal announcement (by means of photoelectric talkiaﬁ/
apparatus) of all‘or partlof the information received over the line.

In the latter case the raid position would be spoken and other raid
details read from the teleprinter tape or lamp display.

{3) Announcement to plotters of the raid position by means of
morse signals, the remaining information being obtained from the tele-
printer tape or a lamp display.

(4) Complete automatic plotting of the raid position by movement
of a projected spot of light on the map.

Provigion of Telephone Circuits to the Orkney and Shetland Islands

1940

Several members of the Carrier Group of this Branch have recently
spent long periods in the Orkney and Shetland Islands in connection with
the installation and line-up of carrier telephone equipment constructed
in the laboratory at Dollisg Hill., The position with regard to different
schemes for providing additional circuits is as shown below :

Scheme 84

A total of 15 circuits between Kirkwall and Lerwick have been
completed and put into serviece. These include 3 circuits which can be
switched at Fair Isle (1+2 circuit duplex system, completion reported
last month) and a 12 circuit grouped system, all operating over a single
concentriec submarine cable.

Scheme 87

A further group of 12 circuits has been completed and made available
for traffic between Wick and Kirkwall, The 12 channel groups between
these terminals have been re-arranged so that the three "Go" groups are
transmitted over one cable and the three "Return" groups over the second
cable. The 1+2 circuit duplex groups are unchanged. Further 12 circuit

groups can now be added if required.

When/
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When one cable is faulty, 19 circuits are available.
At the time of this installation the Wick terminal was transferred

from the temporary to the permanent repeater station.

1940

Air Raid Damage to Special Equipment Cornntiy

During the night of November 29-30 a wellnbuiltLhouse used by the M.I.
Branch of the War Office was hit by a bomb., This house had previously been
equipped by the Reseasrch Branch with concealed microphones in eight rooms,
listening positions, recording equipment and play-back units ( asee diary
entry dated July 17th, 1940)., The bowb hit solid masonry and exploded in a
bedroom on the second floor, killing the occupant. In the next room were
two racks of amplifiers associated with the overhearing equipment, and in
adjoining rooms listening positionsg, recording and play-back units. In order
that the existence of this equipment should not become generally known, it
was necessary to recover all the apparatus before the demolition squad
started work on the building. liembers of the Research Branch were therefore
hastily collected and worked throughout Sunday, December lst, in somewhat
precarious positionsg, recovering all the equipment including the microphones.
The amplifiers, power units, recording and play-back units, were buried under
masses of brick-work and rubble;and dust had penetrated the covers. Except,
however, for two broken valves, all the amplifiers were found to be in
working order af'ter the equipment had been brought back to Dollis Hill,

Opportunity will be taken of this mishap to put on record the information
gained as to the effect of explosions on valves and a short Research Report
(R.R. No. 11326) issued on the subject.
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9th December Air Raid Damage to Svecial Eguipment
1940 Further to the diary entry of December lst, it has been suggested 5

by the l.I. Branch of the War Office that it would be possible to install
temporary equipment in any part of the buildings still available to

replace that rendered unusable as a result of bombing on the night
November 29th/30th. Four rooms have now been wired and recording t.sbles
and equipment installed. In connection with the installation of the
concealed microphones, it has also been necessary for Research staff

to re-wire the lightinz equipuent.

Further accommodation is now being provided by extending some of the
undamaged buildings. As soon as this is ready, a further 1l or 15
rooms will be equipped and corresponding recording apparatus ingtalled,
liost of the apparatus will be that originally used.

1lith December Simple Telegraph Printer for Army Use
1940 A laboratory model of this equipment referred to in the diary

entry of the 27th November 1940 has been demonstrated to Brig. Tillard,
Col. Eladale and ¥ajor Evans (all of the Minisztry of Supply), Major
Keiklejohn (War Office) and Capt. Fulton (Canadian ifilitary Headquarters).
The officers considered the equipment very promising and a request has
since been received for four models to be made up for field trial. Some
of the main features of this equipment have been referred to previously.
They are:-

(1) It is a start-stop, tape instrument with an electro chemical
reproduction and a signalling spsed of 150 lines per minute.

(2) The dimensions are 13" x 10" x 6" high. The weight is about 12 lbs.
(3) The power consumption of the motor is 0.66 A.at 12 V.

(4) A line current of 5 mA is ample. On short lines a 12 V. battery will
be guff'icient.

(5) The printer is adaptable for V.F. or D.C. line or radis circuit
operation.

{6) The tolerances are such that manufacture by non-specialist
firms is nonssible.

13th Decenber Snecial Work for the War Office {i..I. 3ranch]
1940 Cono they oty ' Great wio forovesed by A Omall
laik i lotien 7%4«,/” AT Wén %@ G Cotorney
Afers Al bion  apprerinded but iirwey B G, mse,
&WWJM% 7«.«'@, NS, sa @
Abel /n am i Shends o 457

> . 4 .Zd' .




Pace 70
RESEARCH BRANCH SECRET WAR DIARY

13th December ALer S ‘5”@&»-&4_% Cortiicr ik Hio 4'7‘4’ ag ey
1940 by el Germidin Sy et le loge Mot ooy bar e

et barg  Hpdd e Gt Wf/—qg bt 4/ AL Vg
Coone ‘V“i‘(.l & ovekean CpstnSalin, . A Comeenlen .

M’VMJ'N( WMIA&M%/-.QI#W-"W
Gud K MW W&wmdw

4.«1,,...«, M@ﬁ—MJﬁW .

The ,env
Go f WAe MAAQ /t—ai e J'“J/c._(w ,7%

Cotah Andy 8¢ exedled.

(A CW’-&W%&MM/_J‘W#
G o-Agsw éowf,.z:,.,,,./(gé’élvau.v' Gt 8
WW%/QW P Fr, p pRrA. 71\(07»4/%

rilig 44 Ny bitlonirg POsrd wWEO Ao A Kow
WWMW‘CM‘Z{’:—:{AM
/»@“&'mwr—nﬁ—fw«ﬂ'ﬂ&«.%
P, St S, e e, s - @
[ /‘”WWW Ao Comvornhlin
wum,mwa.;b-‘té/&f«mumﬁ,
Brgadii Melw, e vead 06y by
7!1.&&~MWMWMMJW ®
#MWVWLWM/M.




Pace 71

RESIARCH BRANCH SECRET WAR DIARY

23rd December Modification to Air Raid Warning Equipment

1940 It will be recollected that all air raid warnings are now sent
" c
out &%&y from Pighter Commnd or jlternative Fightor Comnand, emd
L ;é%g gfgaz.
The equipment which was installe % by the Research Branch was

described in the diary entry of November 22nd, 1939, Briefly this
consists of switehing and display equipment anq two maps each of which
can be illuminated according to the state of w%§£§§§°25[3§$E:2&$$f“' One
of these maps is for the use of the warning officer who plots out the
position and direction of sach raid on its horizontal surface and the
other for the general information of the Officer €ommanding and the
operations staff.

It has now been decided that the distribution of warnings shall be
partly decentralised by the establishment of two grouped centres serving
roughly South-West and North-West England and February lst, 1941 has been
fixed as the target date for this. Should these prove successful, four
other grouped centres may eventually be set up. The Research Branch has
been asked to construct the necessary maps, switching and display
equipments for the two new centres and to make the necessary alterations
to the maps and equipment at Fighter Command and Alternative Fighter
Command. This will involve the entire re-construction of the illuminated
maps at the latter points as well as construction of illuminated mapa for
the two new centres as, in addition to the change of method, a great
many of the existing warning areas are being sub-divided. In view of the
very extensive alterations required and the short time available, it
will be necessary)and has been agreed both with the Fighter Command and
the Home Office,that new equipment should be supplied, built to a
simpliéﬁddesign. It will be possible to uge only parts of the existing
equipment at Fighter Command and Alternative Fighter Command and also
some parts of the original experimental equipment. Completion of the
work by the due date will involve conasiderable pressure on the Signalling
and Research Services Groups and assistance in the form of the loan
of wiremen is being sought from outside.

24th December Rlectrically controlled teleprinter keyboard
1940 In connection with the work on the transmission of information

relating to the movement of aircraft, enquiries have been made for a

remote/
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remote controlled teleprinter. Two models have been designed
and partially made up, one using 3000 type relays mounted below
the keyboard and operating the keys via a link work and the other
using special small magnets mounted above the keybar extensions.
Stabilised Repeaters for Army Telephone Lines

The repeaters which were handed over to the Signal¥iasw Officer-

in-Chief, Home Forces, for field trial are still working satisfactorily

at various €orps headquarters. A small cordless board arrangement
has been made to facilitate operating as a cord ¢ircuit repeater.
Several selected N.C.0's have been instructed in the use of the
repeater at Dollis Hill,

liodifications had 40 be made in order that the repeater might be
suitable for civil as well as for Army lines for which it was designed,
and two important improvements were made possible by this work.
Firstly the battery drain has been halved by use of the new valve
(VT 149) and secondly the low-end freguency response has been
improved. .
Post Oifice and Arry Signals Co-ordination Committee

The experimental work at TaPmore Place and Albury is now

complete except for some line maintenance problems. The 2-wire/4-wire

andh
repeater wa the S.T. & C. carrier gystem have both bsen approved and
the Army has ordered large numbers of both. Carrier quad cable of

the polythene type has also been ordered in quantities.
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PROVISION OF ADDITIONAL TELEPHONE CIRCUITS TO IRELAND

As many circuits as possible are to be added on the route betwsen this
country and Northern Ireland going via Blackpool, Isle of Man and Ballyhornan.
These will provide alternstive service in case of breakdown of the main
channels of communication carried by the submarine cables from Stranrser.
Preliminary measurements have been made on the four-core balata cables between
the Isle of Man and Ballyhornan to determine the maximum number of additional
carrier circuits which can be worked with the aid of companders. Three audio
and three carrier circuits are now working on each cable and, by working up to
the limits set by crosstalk and resistance noise, it appears likely that about
20 more can be added using one cable for "Go's" and the other for "Return's".
Fortunately when these two cables were laid in 1929, the usual anti-toredo
brass tape was omitted giving a substantial improvement in attenuation at
carrie;dfrequencies. Between England and the Isle of Man the Blackpool cable,
@ an #kstelegraph ceble from St. Bee's llead and radio links can probably be
made to carry the same number of additional circuits, Research Case 11385

refers,

POST OFFICE AND ARMY SIGNALS CO-CRDINATION COMMITTEE

1941

25th Jamary,
1941

A specification for the Polythene quad cable for use with the Army 1+4
Carrier System has been sgreed with the Ministry of Supply and this cable is
now being manufactured in large quantities. The sheath is of Mipolam
(polyvinyl chloride) instead of rubber and is unaffected by sunlight, heat or
0il, Research Case 11342 refers.

A sling for use with Army field quad cable has been designed and satis-
factory samples made. .Research Case 11340 refers,

For use with the Army 1+4 Carrier System the Fost Office Repeater No, 36A
has been redesigned so that the total heater and anode power consumption is
reduced by more than 50%. This has been done by changing the valves. The
performance is very little affected and the modified repeater is proving

useful in carrier eircuits provided for other services.

AERTAL SWITCHING

At the reauest of the R.A.E., Farnbcrough, a series of aerial switching
schemes,using sutomatic telephone equipment, have been designed. These are
for use at the direction finding stations round the coast, in association with
the calculator and teleplotting apparatus. Apparatus meeting the most complex
requirements has been constructed and is about to be shipped to the station
at Nether Button. In this scheme there are four directions in which the beam

may/
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25th January, may "look", two alternative aerials for transmission in each direction
1941 (Contd.) and four wavelengths. The set will automatically "look" in each
" direction in turn for 12 to 18 seconds but can be stopped on any one
at will, Wavelength and aerial changes can be made by mamual control,
The transmitter and receiving gear is interlocked as is also a duplicate
set which may be in use at the same time but must not use the same wave-—
length., The transmitting aerials are switched by remote contactors
which must be operated in a definite sequence to prevent damage to the
transmitters.
At other stations the requirements are simpler. Prototypes of
more simple seta, which will meet the requirements at the stations farming

the east and west coast chains and for reserve buried stations, are being

constructed,
318t January SIGNALLING RESEARCH FOR THE AIR MINISTRY (“TELEPLOTTING")
1941 See Diary entries 23rd July, 18th October and 28th November, 1940.

The Telecommunications Research Station wish to retain permanently
the experimental teleplotting equipment which was designed and supplied
by Dollis Hill in November last. Some additions and modifications to the
order of the message which is sent are required, together with the
addition of a semi-automatic method of identification of the raid. The

acheme ia to be proceeded with for general use,

31st January PROVISION OF MILITARY GUARD AT DOLLIS HILL
1941 A meeting was held this morning in the War Cabinet dug-out at Dollis

Hill to discuss the retention of military guards, in view of the unlikelihood
of the War Cabinet occupying the underground accommodation on the Station
or at the flats, Neville's Court., The meeting was attended by Vice-
Admiral Sir Geoffrey Blake, Rear-Admiral Young, Brigadier Price (Head-
quarters, North London Sub-area), Major Martin (Vulnerable Points Advisor),
officers from GHQ, Home Forces, the War Office; and Capt. Adams, R.N. and
1t.Col. Ives of the Offices of the War Cabinet, Capt. Timmis and Ar.
Aldridge represented the Research Station, " a

It was agreed that the present military guards ebrthe g:ﬂi:%i and of
Neville's Court should be reduced forthwith andi;g;i;bed respectively by
service police and a guard provided by the Admiralty. Retention of a
military guard for the protection of the Station was agreed to be a
question directly between the Post Office and the military asuthorities,

A verbal request for such retention was made at the meeting and this was
agreed.
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ASSISTANCE TO THE M.I., BRANCH OF THE WAR QFFICE

Apparatus for Middle East

A request was received from M.I.9 to provide additional apparatus for
the ifiddle East, consisting of six listening and recording positions, 12
special microphones and amplifiers, together with a complete set of spares,
Cable and amall stores were provided to enable fitting to be carried out
without sny local purchasos. This apparatus was packed for shipment and has
been delivered in two separate consigmments at the docks. Case No. 11333
refera,

"Dropper Faves, Mark I"

Contact with M,I.6 was obtained through M.I.5, M.I1.6 required two special
microphones, one to be capable of being concealed in a room, lowered outside
an open window, etc., the other to be suitable for placing against the crack
under a door or on a partition, etc. Midget amplifiers which could be operated
economically from types of battery likely to be on sale at radio dealers were
also required. These have heen supplied and are now undergoing field tests
abroad, Case No. 11352 refers,

Equipment for Prisoner of War Centres

M.I.9 requested a supply of listening equipment for installation by their
staff at certain more advanced Prisoner of War centres. Recording was not
required. Two types of apparatus have boen made up:- (i) a battery-operated
amplifier with batteries and headphones concealed in a box of military
appearance and marked with a red cross, this is intended for use with
permanent fittings of the usual type; (ii) a midget amplifier with batteries,
associated with a microphone concealed in a service respirator case, The
latter equipment is carried when not in use,in a suitcase and covered by a

tray on which clothing or papers, etc. can be arranged. Case No, 11353 refers.

Installation of Microphonocs in a Private House

At the request of M.I.5 eight rooms of a moderately large private houae

have been fitted with mierophones and connected by a cable concealed under-

ground/
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ground to amplifying gear in the house next door. The house was
unfurnished and it was necessary that the prospective occupant should
be able to inspect it before redecoration was commenced. Since he
might wish to fit his own electric light fittings, etc., great care
was necessary in the concealment of wiring and a new type of micro-
phone fitting was employed. Case No, 11377 refers.

Listening Equipment at 14.I1.5 Headquarters
A request has been received from M.I.5 to equip a room at their

new Headquarters with listening and recording equipment., An ultimate
capacity of 10 positions is envisaged. Two listening and recording
positions have already been fitted as'a temporary measure in the

protected building at Shepherds Bush, Case No. 11379 refers.



February 1l0th

Page 77.
RESEARCH BRANCH SECREI WAR DIARY

Location of Unexploded Bombs

1941

February 10th
1941

February 12th
1941

The comprehensive experimental investigation of various electrical
methods of locating the exact poasition of an unexploded bomb in the earth,
which was carried out last Autumn,has been made the subject of a Research
Report, No. 11265. This Report has been sent to the Ministry of Supply and
represents a very thorough exploration "of the poassibilities of solving what
mist be regarded as an extremely difficult problem with many technical and
practical difficultiea to be overcome'. None of the methoda investigated
showed much promise of success as a means of detection by apparatus entirely
at ground surface but, using apparatus inserted in 4" diameter test holes,

a mutual impedance method has a sure range of detection of about 2 feet. As
other methods of bowb location, such as that developed by the E.R.A. and
Professor Bragg's probe method are now available, the Branch is not being
asked to undertake any further work on location at present but has been

thanked for its active and useful co-operation.

Kyle-Stornoway Circuits

Two additional carrier circuits have been set up on an existing cable
between Kyle of Lochalsh and Stornoway maeking three eircuits in all. In
order to work these additional circuits it has been necessary to carry out
extenaive franspoaition of ten miles of open wire line on the Isle of Lewis
and to install a repeater in the cable hut at Staffin Bay. This repeater is
driven from a 12 volt car battery. The circuits are satisfactory and were

ready for traffiec to-day. Careful maintenance will, however, be necessary.

Modifications to Air Raid Warning Equipuwent

The change-over to local control of warnings at Groups 9 and 10 :2;0
satisfactorily wmade on this date. In addition to the new equipment at the
two Group Centres substantial alterations were necessary at Fighter Command
and these had to be carried out with the minimum interference with the normal
functioning. The corresponding alterations at Alternative Fighter Command
will be completed in two or three weeks' time. The preparation of equipuent
is in hand for the further decentralization which is anticipated and which
may be required at comparatively short notice or delayed until the summer.
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February 18th Detection of Clockwork Mechanisms in Unexploded Bombs

1941 A meeting was held with the Ministry of Supply to-day on the
question of means for the detection of working clockwork in delayed
action bomba. The Research Branch has been asked to investigate the
problem in two steps :

(a) To test equipment already in production as to its suitability to
stand up to tropical oonditions and, if neceassary, suggest suitable
modificationa.

(b) To investigate the possibilities of producing an equipuent superior
to that now under construction.

The present, lark I, equipment uses a Rochelle ggg;t Piezo—-Electric
Crystel Microphone and congiderable doubt is felt as to its capabilities
of standing up to severe tropical conditions. ifinistry of Supply
officials were given a demonstration of a Post Office equipment employing
a magnetic type microphone not subject to the disadvantages of the Piezo-

Electric instrument.

February 22nd Assigtance to the War Office (M.I. Branches)
1941 l. Two optical systems are now being congtructed for M.I.5

which, while their existence cannot be readily detected from the

interior of a room, will enable that interior to be kept under observation
from a point ocutside. The aperture in front of the lens used is only 3%;1na4
diameter and is given additional concealment by the treatment applied to

the wall or ceiling.

2. Arising from an enquiry by M.Y.8, suggestions have been made for
putting telephone exchange batteries in enemy=-occupied countries out of
action. It has been found that the addition of relatively small
quantities of magnesium in conjunction with a “foaming® mixture will
cause such violent frothing as to ampty a cell. About two ounces of
magnesium per gallon of acid are required. The proposal is to make up
capaules of magnesium with the foam powder so arranged that action on
the magnesium is delayed until the powder has dissolved. Details have
been given to mM.I.8 who will pursue the matter themselves.

3. 1.1.9 approached the Research Branch for assistance in methods
of detecting articles hidden in clothing, games parcels, toilet
requigites, etc. The matter has been discussed with the officer concerned
who has expressed appreciation for the loan of X-ray equipment. Other

methods/
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February 22nd methods are being examined,

1941 (contd.) 4. The M.S.i. Co. have in hand the construction of a semi-automatic
wachine based on a deaign suggested by Research Branch for coating record-
ing discs in a single spraying operation instead of three. It is hoped to
be able to use unskilled labour. Experiments are in hand as to the possi-~
bilities of using pyrex glass cutters in place of steel, suitable
qualities of which have been difficult to obtain.

February 28th Tests in iMobile V.F. Telegraph Equipment
1941 Acceptance tests and special noise and interference tests have been

made at Dollis Hill on a mobile D.T.N. telegraph equipment. The apparatus
was found to be quite satisfactory.

February 28th Use of Remotely-Controlled Teleprinter
1941 Messrs. Creed have been asked by the War Office to produce a remotely-

controlled type 'X' teleprinter. They had seen the models developed in
connection with the automatic teleplotting equipment. In one of these
models the keys are operated from magnets mounted over the key bars and
esars. Creed asked to be allowed to use this idea, pointing out that it
would be a waste of time to attempt to develop a new scheme when that
designed at Dollis Hill appeared satisfactory. They were given permigsion.

No arrangement was made as to payment.,

March 3rd Work for the M.A.P. (Telecomnunications Research Establishment)
1941 The experimental work which Dollis Hill took over from the Tele-

communications Research Establishment at Worth Matravers (see Diary entries
23rd July and later) having reached a stage at which review appeared to be
desirable, discussions have taken place with iir. E.J.C. Dixon, M.A.P.
(Directorate of Communications Development). To soue extent the experiment-
al development at Dollis Hill of equipm:23'£8£ the receiving end of the
projected automatic teleplotting system iaakgiven rise to seme wasted
effort due to Research Branch engineers being unaware of the conditions
existing in filter rooma., 1t has, however, been agreed that, in future,
general information on R.A.F. operating procedure and apparatus should be
made available to nominated members of the Research Branch and that
detailed information should be provided on aspects connected with specific

problems undertaken by the Post Office. In addition, the Research Branch

is/



Page 80.

RESEARCH BRANCH SECRET WAR DIARY

March 3rd is to have direct contact with the gggaging maintained at Pighter
1941 (contd.) Command whose function it is to study and analyse operational

requirements. The Executive Engineers in charge of the S.A.S. and
Telegraph Groups are to visit Fighter Command and also Groups and
Sectors, if thought desirable. Mr. E.J. Barnes (A.S.E.) has been
nominated as the Senior Officer to whom the staff at Worth Matravers
might freely disclose the general operational requirements and
operating conditions behind any new developuent and who might decide
with T.R.E. what work could usefully be done by the Research Branch
and at what stage it should bs taken over.

As a further precaution against the Branch undertaking work in
connection with ig; development likely to be unaceeptable to staff
responsible for operationa,or incapable of being worked into the
general scheme for the provision of communication facilities, Research
Branch will inform the War Group before experimental work is commenced
in connection with any investigation. Form R.202 has been drawn up

for this purpose.
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Synchronization of

Shortly after the outbreak of war, the Research Branch was asked to
construct line terminal equipment for Fighter Command, Alternative Pighter
Command and 26 Air Kinistry R.D.F. Stations, whereby the R.D.F. Stations
could be synchronized by locking signals transmitted over the operational
lines. These systems were completed early in 1940 and installation has been
carried out by the Research Branch as soon as the various accommodations
were availablae. In addition to the Central Station equipments, 21 R.D.F.
Stations have, so far, been equipped; the remaining five terminal
equipments are still held, awaiting installation instructions.

Several R.D.F. Stations have been operated experimentally with line
lock and it has been necessary to recommend certain modifications to the
exiating time base and cathode ray tube circuits of the Air Ministry radio
receiver. Tests have been carried out in close co-operation with 60 Group
and T.R.E.

Cabinet Neeting

A Meeting of the Cabinet was held in their emergency accommodation
in the new Stores Building this morning, Lr. Atlee, Lord Privy Seal,
presiding. After the lieeting, Ministers and the Cabinet Secretariat
were served with lunch in the Refreshment Club.

Investigation of power interfecrence on 12 Channel Carrier Cables laid

in the tunnels of London Tube railways

In connection with the scheme for laying important cables in the tunnels
of the tube railweys belonging to the L.P.T.B., measurements have been made
in gome typical cases. They showed that the disturbance from the traction
circuits is generally negligible in the carrier frequency range and would
not interfere with the working of 12 channel systems.

Experimental work in connection with Army cables

1941

The 1 + 4 carrier system is intended to form the main long distance
communications of an expeditionary forece. Three different types of cable
are being manufactured. Thegse are :-
{1) A rubber quad cable with rubber sheath
{2) A polythene cored cable with mipolem (polyvinyl chloride) sheath
(3) A cable with core consisting partly of polythene and partly
of mipolam with mipelam sheath.

At present it appears that mipolam is likely to be widely used for Army

field/
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field cables (D3 and D3).

Work has also been carried out in connection with the jointing _
of 14 pair paper core cables used by the Army. It has been demonstrated
that joints can be made using copper sleeves over the wires and crimping
them with tool jointing No. 1A and then completing the joints with
mechanical joint No. 15, designed in the Research Branch. Two such
joints have been installed with an Army cable and the idea has bsen

welcomed as it avoids all soldering.

18th/
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Results obtained from Overhearing FEquipment installsed for the War Office

1941
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Work for the M.A.P. Telecommnications Research Establishment

Yollowing a meeting held on March 3rd (referred to in previous
entry), a visit was paid to the Telecommunications Research Establishment
and full details of four problems, for which solutions were desired, were
discussed. Further information was imparted to the Research Branch
by S.R.S. (Stanmore Research Section) at a visit there on the 26th.

The filter room end of the automatic teleplotting project was
discussed and T.R.E. will arrange for the Post Office to be asked to
make a model of the Research Branch's proposal of an "autoteller"
on the lines of the talking clock. This scheme has the advantage of
retaining headphone reception of the message, leaving the plotter's
hands and eyes free for plotting. It only requires a teleprinter
channel between the R.D.F. Station and Fighter Command with the
attendant advantage of easier re-routing in emergencies.

It will be recollected that automatic teleplotting includes
the transmission of information displayed at the R.D.F. Station
as teleprinter signals and that the Research Branch has already
developed and made the equipment required at the R.D.F. Station.

This equipment is being taken into use as an automatic message recorder
giving a printed record of successive displays. Scme work remains

to be done, including silencing of the teleprinter in the receiving
room and the provision of automatic paper take-ups and this is being
undertaken by R. Branch. Arrangements for the supply of further
equipment have been made with the Circuit Laboratory and these equip-
ments will be constructed to the designs agreed by R. Branch and the
T.R.E.

The T.R.E. is to arrange for the Post Office to be asked to
work out a coding scheme for teleprinter signals where a radio link
is included in the transmission path between the R.D.F. Station and
Fighter Command.

Work in connection with the 4th problem {remote automatic squadron
indicators), it was agreed, should be continued by the T.R.E. who had
already made considerable progress. R. Branch, howsver, were to be

kept fully informed.

29th/
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Assistance to the War Offiece {i.I. Branches)

Further assistance has been given to the M.S.M., Co. in connection
with the manufacture of recording discs and cutters and a new type of
spraying machine has been developed and is ready for production at
Wraysbury. Work on the possibility of using softer disc material and
of avoiding the use of imported plasticisers and solvents is proceeding,
but so far satisfactory results have not been obtained. A supply of steel
for cutters has now been obtained and the attempt to use cutters of pyrex
glass has been abandoned, It is hoped to get a cutter life of six discs
per cutter.

At the request of M.I.5, a concealed microphone was fitted in the
sitting room of a small flat in a large block. Listening facilities for
two people were provided in the kitchenette. It has since been gathered
that a committee meeting held there was a great success.

Detector for clocks in delayved-action bombsg

At the request of the lMinistry of Supply, tests have been carried
out on a piezo electric pieck-up proposed for incorporation in an electrical
stethoscope to be used for ascertaining whether unexploded bombs contain
working clockwork, It has been found that these pick-ups lose practically
all sensitivity at temperatures above 50°C and that prolonged heating at this
temperature permanently destroys them. They are therefore unsuitable for
use in such theatres of war as the liilddle Fast and during a steam
sterilization of the bomb. The Research Branch has suggested to the
Kinistry of Supply the use of an alternative form of pick-up built up with
a modified "Weda" (Weston Electric Deaf Aid type of receiver). This is
unaffected by temperature. The design of a suitable and less costly

form of pick-up on similar lines as the "Weda" is also in an advanced

stage.
Address to Regional Security Officers in conneection with Work for the War
Office

lr. Doust had accepted an invitation to address Rezional Security
Officers at their meeting which was held at Blenheim Palace to-day.
He was asked to give a talk on the use of concealed microphones. The
requirements in regard to rooms, furnishing, accommodation of listening
gear, etc. were mentioned but the main emphasis was laid on " security".
It was pointed out that all work must be carefully planned beforehand

in order to provide adequate "cover" for the officers carrying out the

installation/
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installation. Attention was also drawn to the difficulty of running
leads between buildings and between rooms in public buildings, such as
hotels. The questions and discugsion which followed showed that

the officers were very interested in the subject and it is thought
that the statement of the limitations to which this technique is
subject will be extremely useful to them when they are considering the
origination of work of this kind.
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Work for the i.A.P. Telscammunications Research Kstablishment

1941

9th April

The Air Ministry haes decided to equip all R.D.F. Stations with the
autouatic message recorder which was designed by the Research Branch
in co-operation with the T.R.E. and was last referred to in the Diary
entry of 26th iarch. The Air Ministry has requested 44 of these
equipments to be supplied by the Departuent for use abroad in addition to
120 required for this country.

Aerial Switching

1941

19th April

A Diary entry under 25th January 1941 outlined the work to be done
by tihe Research Brancih for the R.A.E., Farnborough, in connection with a
series of aerial switching schemesa using automatic telephone apparatus.
The aerial switching eguipment for the first and most complicated of the
stations, that at Nether Button, has been installed and was left working
to-dey.
Vork of P.0. and Army Sipnals Co-ordination Connittee

1941

25rd April
1941

Saxiples of rubber core cables suggested for field use by the American
Army Signals were sent over by the purchasing commigsion for consideration.
They seem generally inferior to our cables and cannot be recaumended unless
serious difficulties of supply arise over here.
Equalisation of delay on radio telegraph transmitter control circuits

In order that radio telegrapn transmissions shall not afford

navigational aid to enemy aircraft, it is desired to operate simultaneously
two, or possible three, transmitters working on nominally the same carrier
fre uency. It is therefore necessary for the trunsmission times on the
control line eircuits to be practically equal.

Experiments have been made on iwo circuits from the Admiralty Wireless
Control Room, Whitehall, to Leafield and Cleethorpes, where initially the
difference in transmission times was, on the average 67 mS. A suitable
delay network has been constructed and inserted in the D.C. section of the
Leafield eircuit, and teats made at Dollis Hill to-day showed that the
difference is now less than 3 wS, which is negligible, Further listening
tests by the Aduiraelty and W. Branch, and the design of delay networka

for general use in similar oases, are proceeding.

Supplies of Carbonyl Iron
Barly in this month a technical Sub-Comuittee was furmed by the

Ministry of Supply to follow the developuent of dust production and

to/
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to advise with regard to the allocation of stocks of Carbonyl to the

most urgent requirements. iir. C.E. Richards, 3Senior Chemist, together
with an officer of the Stores Department, was appointed to thia
Comnittee to represent the Post Office.

Formation of this Sub-Committee followed general realisation of
the seriousness of the position likely to arise due to the inroads now
being made on the stocks of Carbonyl powder held in the country. These
stocks had been obtained from Germany by various firms for their own
work prior to the outbreak of war and about &5 tons remain available.
On the advice of the Ministries of Supply and Aircraft Production,
the Iron and Steel Control has comnandeered this and proposed to
control its use, to the national interest,through the normal
licensing aystem. It is evident that proposeX uses of this powder
will have to be restricted severely as such proposals would have
required about 10 tons during the present year.

Use of carbonyl duat appears essential for certain cores
forming part of radio transmitters, principally for aircraft work.

As far as Post Qf'fice reyuirements are concerned, permalloy
dust will provide a suificiently low hysterisis material to be
gatisfactory for such uses as channel filters; a very small
percentage of radio cores only may still necessitate the use of
carbonyl dust.

The juestion of finding other suitable alternatives to Carbonyl
is being actively pursued by the Commititee and visiis have already
been made to the G.E.C. magnetic dust plants at Salford and Heywood.
The S.T. & C. plant will be visited shortly.

Modifications to Air Raid Warning Fquipment

1941

Further decentralization of warnings (in this case to No. 12
Group, East Coast Area) has been decided upon and the necessary work -—
is proceeding. This includes the provision of new display and plotting
maps at Fighter Comaand and Alternative Fighter Couaand, as well as
a plotting map at No. 12 Group. It also involves the provision of
switchcases at No. 12 Group and modification to the existing switch cases

at Fighter Couwand and Alternative Fighter. Coumand.
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Recording of Telephone Conversations

In connexion with the installation of recording gear for certain
telephone conversations, the Research Branch were asked by the Telecommunicat—
ions Department to -

(a) Get out specifications for, and make models of, amplifiers to operate
the recorders to replace and be interchangeable with those supplied
from abroad with the recorders

(b) To develop and make an amplifier to t.ap mcross the line and to
supply a constant volume at its output for levels of input ranging
over 40 db. it

Corslr

(c) To develop and eenteet a sensitive voice-operated switeh which would
start the recorder.

The experimental work was completed and desigﬁ%d and a small number of
models supplied in less than two months at the end of 1939. The equipments
have since been obtained in considerable numbers from contractors. Secret
Research Reports Nos. 10929, 10969 and 10974 describe the apparatus and have
been filed. Certain of the information in these reports may prove useful
in connexion with the development of apparatus for other purposes.

Work of P.0. and Army Signals Co-ordination Committee
Six of the stabilised repeaters developed and constructed by the Research

Branch are being put to the test of field use at the headquarters of various
comoands and corps in this country. These field tests are to be extended

in order that operating procedure (apart from the working of the repeater)

may be cleared up. Conditions in this country, with Post Office switchboards
at gome places and Army switchboards at others, are rather different from

those envisaged with an expeditionary force.

Improvement of Great Britain-Tceland Telegrsph Circuit

1941

The speed of transmission on the telegraph eircuit connecting Great
Britain and Iceland via Aberdeen, Wick, Lerwick, Thorshaven (Faroce Islands)
and Seydesfjord (Iceland), has been hitherto only 40-50 w.p.m, and,in order
to dispggge of the traffic, the circuit has been worked in two sections with
re-transmission at Lerwick. The Thorshaven-Aberdeen section has therefore
been modernized chiefly by the installation of a simplex repeater at Lerwick.
The original Wick-Aberdeen link has been abendoned in favour of the multi-
chanmnel V.F. circuit. Under these conditions & speed of 80 w.p.m. is
readily obtainable in either direction between Aberdeen and Seydesfjord,
but the receiving reperforator at the latter station was found to be
incapable of this speed for long periods. It has therefore been reduced

to 70 w.p.m. for normal working. A reserve circuit (multi-channel V.F.)

between/
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between Lerwick and Aberdeen wsg also set up.

The eircuits were handed over to traffic to-day. It is of
interest to record that as the aircraft conveying the Research Branch
officer was approaching Sumburgh Aerocdrome (Shetlands) anti-ajircraft

fire was opened on it lueckily without scoring a hit.

Installation of Overhesring Equipment in house to be occupied by
"Italian Generals"

Work for the War Office XXXVIII was carried out in connexion with
the provision of equipment in a house which it was announced would be

ocecupied by "Italian Generals". This work is described on pages
91 and 92.

Work/
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25rd May Equipment of Mobile Units for Intelligence Work
1941 The second mobile unit equipped at Dollis Hill for War Office

intelligence work was inspected to-day by Brigadier Stawell (D.D.M.I.),
Col, Crockatt and Col. Kendriek (C.3.D.I.C.) and other officers of

1sI. 8 and 9, The unit has been designed to give facilities similsar to
those provided at Cock Fosters prison camp, i.e.,overhearing‘recording

and transcribing facilities. At the same time it is completely self-
contained from the point of view of operation, power supply and mobility.
The design of the unit was assisted by experience gained from a mebile unit
equipped by the Research Branch in 1940 and referred to as Item 4 in the
Diary entry of 24th August of that year. In this original unit, power
supplies and recording gear were mounted in a single vehicle and no

living accommodation was provided. Each new unit embodies two converted
Green Line,or similar,coaches known as Vehicles A and B respectively.
Vehicle A contains the necessary power equipment to make the unit self-
contained, the primemover being a 1% KW petrol: generator-battery charging
set, while at the same time, facilities are provided for obtaining power
from the local A.C. mains. The latter is a more convenient arrangement
if mains are available. Vehicle A also contains living accommodation for
gix other ranks. Vehicle B contains the recording room where 2-4 officers
may work and the transcribing room wherein is living accommodation for
four officers. The recording tables are arranged so that they may be
moved from the vehicle and used elsewhere, if required,and special
multipling and monitoring facilities, giving a very good degree of
flexibility, are provided.

From the time of the delivery of the first two coaches to the
coachbuilder to the time when the first unit had been completed in every
detail a period of eight weeks elapsed during the rst fortnight of which
the wiring, fitting and testing at Dollis Hill were done. The first unit
was despatched to the military authorities for transport to the Liddle East
on May 2nd and since that date the sescond has been completed and a third
started. Five units in all will be equipped.

The D.D.M.I. expressed himgelf as extremely pleased with the arrangements.

24th May Ieleprinter Secrecy
1941 The desire has been expressed by the Admiralty for some device whereby
teleprinter signals cannot be received by officers monitoring on special

lines. Bncyphering is not desired as the message may already be in code.

&/
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A scheme has been worked out in principle whereby the signals are
distorted at the sending end end the distortion removed at the
receiving end. These operations will be performed by compact
aspparatug which can be switched in and out of cireuit at the will

of the uger. A monitoring wachine would not be able to reeceive any
intelligible signals in the absence of the device for removing the
distortion.

Acquisition of s Factory at Wraysbury by the Post Office

A meeting was held to-day with Mr. T.H. Bo Assistant Director
General, in the Chair, to discuss means wherebj the Post Office might
take over the factory and personnel of the M.S.S. Recording Co. Ltd.
at Wraysbury. The circumstances giving rise to this discussion were
as follows: -

The Company is a femily concern of which Mr. ¢.E. Watts is the
Managing Director and his wife and father-in-law the remaining active
directors. The Company began as an unofficial research laboratory for
the B.B.C. to exploit a mechanisgm for sound recording which had been
developed as a hobby by Mr. Watts. When the potentialities of the
apparatus were established and appreciated, small scale production
commenced. The B.B.C. acquired a few machines and later became a
large scale buyer of the lacquer-quoted discs used for direect recording.
The firm is at present supplying the B.B.C. with 10,000 dises per month
in connexion with the re-broadcast of programmes, etc.

The Research Branch first came into contact with the 4.5.S. Recording
Co. Ltd. at the beginning of 1940 when, at the suggestion of the B.B.C.,
the Company was approached about the design of recording machines regquired
for use in connexion with the overhearing equipment provided for the War
Office. Mr. Watts did a great deal of work at high pressure and eventually,
as a result of co-operative effort between him and the Research Branch,

a very satisfactory machine was produced and it was arranged that he should
make three dozen of such. This was then rather a large order for the
firm. Since then some 270 machines have been supplied or will shortly

be supplied by the Company to the Research Branch for war purposes.

In September 1940 it became evident that there was a chance of the
factory, which was then at Kew,being damaged through enemy action and the
matter was teken up with the War Office who suggested that it should be
tranaferred to a safer area. This was arranged and the move to Wraysbury

took/
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26th May took place, building and constructional work being given suitable priority.
1941 At the commencement of May 1941 the demands for production from the

(Cont'd) Research Branch (for the War Office), the B.B.C. and the Air Ministry,
which had also ordered a small number of machines, were such that they
could just be met by the existing factory capacity but were beyond the
financial resources of the Company. This was discusged with the Contracts
Department and in order that lMr. Watts might have the funds available to
purchaese increasing nuwbers of component parts, etc., a payment of £1,800
was made to him on account of Post Offiece contracts in course of completion.
The importance attached to the continued and guaranteed supply of
machines and dises was further stressed in a letter from the War Office
to the Research Branch dated 1lst May, which stated: "It is essential
that the equipment to be provided by you should be mainta.ned in continuous
operation when completed, and that steps ahould be taken to enaire an
uninterupted supply of discs, cutters and machines for gatisfactory
maintenance. Would you therefore be so good as to arrange for reserves
of discs, cutters and machines and reserve plant and materials for producing
them under your control to be available on a scale sufficient to meet
any contingencies that may arise".
Throughout the career of the 1l.S.5. Recording Co. Ltd. Mr. Watts,
bent for technical progress, had completely overshadowed any regard for
financial management and it was quite apparent that the firm would be unable
to establish and equip reserve premises. Furthermore, it was felt that the
situation, wherein equipment of acknowledged importance was made by one gmall
firm only and depended for its successful production upon the personal
participation of one men (Mr. Watts), could be much improved from the
security standpoint by the intervention of the Post Office.
Two courses were discussod at the meeting held to-day:-
o) T O e Chie Tavmn o ‘Jaio poowitins Tor tHe re-guoctags.
of the business by Mr. Watts after the termination of hostilities.

(b) That the Post Office should lease the business from the Company
for the duration of the war.

The latter course was preferred partially on account of the difficulties
which would have arisen in connexion with the transfer of the staff to the
Post Office. It was agreed that the Post Office should put in an office
mansger and an assistant works manager. The former of these would be
provided by the A.G.D. (or other Department) and would take over from Nr.
Watts entire financial management of the business, the ordering of stores,
ate. The latter would be an Assigtant Engineer seconded from the
Research/
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Reosearch Branch and would act as an understudy to lr. Watts as

regards technical supervision of the work.

Work for the M.A.P. Telecommunication Research Establishment

1941

3lst liay
1941

A meeting was held to-day at Dollis Hill at which the development

of equipment for automatic teleplotting was discussed with Dr. Walmsley,
D.D.C.D. {M.A.P.) and representatives of the T.R.E. The D.D.C.D.
stated that before the staff responsible for operations could be
interested in the proposal it was necessary to give a demonstration
with equipment. The M.A.P., however, were convinced that the advantages
to be gained in the way of line economy from the transmission of plots
as teleprinter signals were such as to(é;iiﬁliﬂfﬁifﬁ'work by the Research
Branch and the development of equipment needed at the r eceiving end
(Fighter Command) of the lines from the R.D.F. stations. Several ways
of dealing with the information at Fighter Command had previously
been considered. It could be made to:-

(a) Operatﬁéudisplay

(b) Appear as a printed message and be read by the plotter

(c) Appear as a grinted megsage and be read by a teller over a local
circuit to the plotter, or

(d) Be automatically spoken by a machine of the talking elock type
to the plotter.

It was decided that the advantages of {d) were such as to warrant the
construction of a model for demonstration to tke Air Staff responsible
for operations. This apparatus is now in course of design. Various
components of the messages which may be sent are recorded in the form
of photographic tracks on glass discs and reproduced by means of a
light beag)photo-cell and amplifier. Some 45 tracks, each with its
reproducing equipment, are required. A very neat arrangement of
photo cell amplifier has been evelved. The various words which might
be required will be spoken continuously on to bus bars and the message
made up by selecting those actually required by switch mechanisms
operated by the ineoming teleprinter signals.
Work in connexion with the provision of Telephone Carrier Circuitsg in

Scotland and Ireland

The battle of the Atlantic leading to the establishment of

aerodromes and anti-submarine bases off the west coast of Scotland
has called for many additional telephone circuits in these areas.
The/
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3lst May The Carrier Group of the Research Branch has taken an active part in
1941 the provision of thege circuits. Nearly every route has callsd for special

treatment. In some cases it has been possible only to add one or two
carrier circuits over an old submarine cable. In other cases)where modern
concentric cables have been available or laid, it has been poasible to
add 12 channel groups, "go" and "“return" chamnels often working over the
same cable by means of group modulation. The equipment required has been
asgembled in the laboratories at Dollis Hill and because of its non-
gtandard character installed by officers of the Research Branch. At thse
present time five Assistant Engineers from the Carrier Group with junior
staff to help are engaged on this work in Scotland. Some of them are
located at very remote spots and in thise¢cases their living and provisioning
requirements have had to be met by the exercise of considerable ingenuity.
It may be well to swmmarise the progress of the various schemes.

1. Belfast-Stranraer Groups 4 and 5

Ingtallstion is well advanced and circuits should be available for
service in two weeks.

2. Inverness-Wick,2 Groups on Coaxial Cables

Equipment installed early in May but delay caused by cable faults
and modifications. Circuits now being lined up and available for service
in one week.

3. Kyle -Benbecula

The temporary scheme (123A) will provide five eirecuits, using
Carrier System No. 4 on a single paragutta cable. The terminal
equipment from R. Branch is ready for shipment but the Benbecula temporary
hut and power plant are not yet available.

The final scheme (123B) will provide 12 circuits (group modulated),
with en intermediate repeater station at Broadford. The equipment is
well advanced.

4. }wll-Tiree

The preliminary scheme {127A) is being carried out in two stages.
The first stage provides three circuits with units of Carrier System No. 4,
on a single submarine cable pair and will be ready for shipment in about
one week. The second stage is a duplication of the first except that
two submarine cable pairs are used; this is in hand.

The final scheme will provide nine QOban-Tiree circuits (five by

radio/
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3lst lay radio Oban-Tobermory), one Tiree-Tobermory, two Tobermory-Craignure
1941 and two Craignure-Cban. This scheme has not yet been started.
{Cont'q) 5. Northern Ireland Switching Centre

Arrangements are being made at Dundonald (near Belfast) to
terminate Groups 4 and 5 on the Stranraer route, as an alternative to
Belfast.

6. Kirkwall No. 2 Station (Scheme 51(G)

Equipment for the permanent station is well in hand and should

be ready before the completion of the building. The Wick and Lerwick
circuits will normally work to the new station but equipment is being
left in the temporary station to provide circuits as followa :-

Wick cable 1l + 2 circuit duplex and primary 12 circuit group

- 12 e¢ircuits in all,

Lerwick cable complete duplication giving 15 circuits.

Training of R.A.F. personnel in connexion with "Starfish" scheme
Short courges are being run in the Training School to familiarize
R.A.F. personnel with the switching apparatus used to control the
flares and imitation factory fires installed near target areas for the
purpose of deceiving enemy bombers. Sowe 250 men have already been
trained. During the courase of instruction certain difficulties in
the procedure have come to light and have been dealt with in co-
operation with the Tp. Branch and the R.A.F.
3rd June Detection of Working Clock Mechanisms in Delayed-Action Bombs
1241 Purther to the Diary entry of 3lst March, a simple form of

ngﬁggzie& microphone for use as a pick-up has been developed. This
is constructed by adaption of the standard Post Office ZP telephone
receiver. It was demonstrated before officers of the Ministry of
Supply (D.S.R.) at Dollis Hill early in May and was found to compare
very favourably with the piezo electric pick-up adopted by the Ministry
as its Mark I type. The improvement was especially noticeable
in respect of the signal necise ratio, A further demonstration was
given to-day in Richmond Park before the Ministry of Supply and Army

authorities and was very successful.
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14th June Records of Aeroplane Noise
1941 A number of records of aeroplane noigse under various conditions have

been made for the R.A.F. These will be used in the training of personnel,
chiefly radio operators, who will eventually have to operate in the noisy
conditions simulated by the records. The records were made by means of

a microphone and radio transmitter in the aireraft working to a radio

receiver and recording equipment on the ground.

21gt June Belfast Stranraer Gables, Carrier Groups 4 and 5§

1541 Two additional groups of 12 cireuits (Groups 4 and 5) between Belfast
and Stranraer have been completed and made available for service. The
circuits operate over two concentric paragutta cables with balanced
pair land sections. The new groups occupy the frequency ranges 156-204
and 204-252 ke/s and it will be possible to add four more groups at a
later date. In all, the cables now carry 65 circuits.

The new installation has involved the equipment of the Portpatriclk
Repeater Station and this has been fitted with a new type of line amplifier
having a frequency range 12-500 ke/s, i.e. suitable for the full number of
groups (9).

Group carrier frequency generating equipment has been fitted at
Belfast and Stranraer to provide all the frequencies ultimately required
from the master 4 ke/s oscillators at the two ends. These are synchronized
by weans of a 60 ke/s transmik#bd tone. In the absence of a standard
1000 c¢/s supply at either terminal, the 4 ke/s oseillator at Stranraer
has been locked to a 120 ke/s erystal oscillator recovered from the earlier

installation. Research Report No. 11282 refers.

24th June Decentralisation of Air Raid Warnings

1941 The cutover to number 12 group (Watnall) with the corresponding
modifications at Fighter Command, Bentley,was succegsfully carried out on
this date.

Equipment is now being installed at Newcastle and Inverness for
the coming cutover to No. 13 and No.l4 groups respectively. Alternative
Fighter Comnand at Leighton Buzzard is also being modified. All these

changes are due to occur on July 4th.

28th/
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28th June 12-Cireuit Carrier Groups, Aberdeen-Wick

1941 Two 12-circuit carrier groups have been provided between Aberdeen
and Wick. These operate over normal 12-channel cables between Aberdeen
and Inverness but between Inverness and Wick they are transmitted in the
frequency bands 64-112 and 112-160 ke/s over coaxial cable pairs. The
coaxial pairs were equipped by W. Branch and the group terminal equipment
was provided by R. Branch. One l2-circuit group is extended to Kirkwall
and the other terminates at Wick. The channel equipment at Aberdeen, for
the Wick group only, has not yet been provided by the Contractor.

Research Report No. 11417 refers.
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Work for the War 0ffice XLV

Two German officer prisocners were to be entertained on parole and
later questioned at the private house of a member of the Admiralty. In
order that the conversation might be overheard and suitable notes prepared,
two listening gystems were installed in the lounge. One was a standard
system using lines which were obtained by disconnecting certain portions of
the electric power system which in this house was fortunately run in lead-
covered cable. The other system was a radio one and utilised the new short
80.9 Mc/s transmitter which has been developed by the Radio Branch. For the
purpose of this work it was concealed with its microphone in a suit case
which wag left standing in the company of a golf bag and a well-worn cloth
cap near the sektee which would be used. Reception was carried out in the
chauffeur's flat which occupied part of the basement. While reception
was not as good as on the line system, the method showed promise and
with the introduction of a superhetodyne receiver in the place of the
super-regenerative one at present in use, it should prove valuable in cases

where the concealment of lines presents great difficulty.

Discussion with Representatives of M.I.5 at St. James' Street Headaguarters

The various types of microphone installation were discussed in detail.

The circumstances in which each could be used wers laid down, the advantages
and shortcomings of each tabulated and a wemorandum prepared for the use of
Regional Security Officers and Officers at Headquarters who may wish to avail
themgelves of such facilities. In order to keep a strict control on the use
of these facilities, a definite scheme was laid down by which officers
requiring them would pass their proposals through the appropriate directorate
at M.I.5. It is anticipated that as a result of this meeting, demands for
equipment may increase somewhat but the position in regard to security will

be much improved.

Locating a complete break on Army 14 pvr/40 Loaded Qable

The impedance frequency method, the only effective one for a break
due to shells or bombs (which may be wet or dry) has been demonstrated to
Signals and accepted. Two ﬁeterodyne oscillators, modified some time ago
with this in view, are belng sent to Middle East for use on the Cairo-

Palestine cable.

10th/
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Provigion of Additional Circuits between Blackpool and Port Erin (Isle

1941

11lth July
1941

19th July

of Man)

The contimuously loaded submarine cable (4 quads + 1 centre wire)
between Blackpool and Port Erin is theoretically capable of providing
16 audio circuits including all possible derived circuits. Crosstalk
is, however, very bad and only 13 audio circuits have hitherto been
operated. By edquipping all derived circuits with compandors the
three additional circuits have now been made available for sgervice,
although in some cases circuits are still subject to crosstalk in

excess of that normally tolerated. (Case No. 11418 refers.

Work for the War O0ffice YIT
At a meeting at M.I1.9 Headquarters on the 30th June it was

learned that the number of prisoners from submarines promised to be

greater than could be conveniently handled at the Intelligence Centre
already fitted with listening facilities and it was decided to make

use of at least one of the mobile units which would be stationed at the
Newmarket P/ cage. Four rooms had already been fitted with concealed
microphones for the use of the resident Intelligence Oifficers during
interrogations. These rooms were to be used as sleeping rooms and the
microphones connected to the mobile unit which was concealed in a large
covered stable room. The purpose of the unit has proved very satisfactory
from the technical point of view and it is understood that the Intelligence
Officers are well satisfied with the standard of comfort and convenience
that they provide. This method of dealing with extra batches of

prisoners may be used at other centres.

Stabilized Repeater for Army Use

1941

(see diary entry for 28th December 1940).

The six repeaters which have been on field trial with the Home
Torces for some months have been the subject of interim reports from
the Siygnal Units concerned. These repofts have been favourable to the
repeater which in all cases has been working "terminal" in some cases
in a cord eircuit, in others permanently connected to the line.

The Post Office and Signals Co-ordination Committee has therefore
decided to order about 100 to the present specification except that
the provision for working in an "intermediate" position will be cut

out/
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19th July out and a chenge-over key for manual control of the direction
1941 of transmission added.
(Cont'd)

2-nd July Work for the War Qifice XVI

1941 Owing partly to inexpert handling and to deterioration of the
building due to gunfire and near boubing and partly to fair wear and
tear, the recording machines at Cockfosters Camp were becoming difficult
to maintain. A meodified machine which is somewhat more stable in operation
has been produced by M.S.5. Recording Co. and on the nights of July 14th and
22nd, all 12 machines were changed. No further complaints of the
operation of the machines other than those which can be ascribed to

careless handling have bsen received.

26th July Provision of Five Circuits between Kyle of Lochalsh and Benbecula (Scheme 123A)

1941 Five circuits have been provided between Kyle and Benbecula on a
single pair by means of terminals of Carrier System No. 4 and group
modulating equipment. This is a teuwporary provision until cables are
completed across Skye and Benbeculs, when 12 circuits will be provided by
means of a Carrier System No. 7 and group modulating equipment.

A new paragutta submarine cable has been laid between Loch Slapin {Skye)
and Benbecula and the present system utilizes this in conjunction with open
wire line across Skye and Benbecula. It has been necessary to solder all
open wire line joints in order to ensure reasonable freedom from noise.

The audio channel of the Carrier System No. 4 is operated on a duplex
basgis and return channels are provided for the four carrier channels by

group modulation into the frequency band 20-33 ke/s. Case No. 11385 refers.

25th July Work for the War O0ifice XL
1941 Information was received that a house in Surrey in a commanding

position was being purchased at an excessive price by one individual of
doubtful intentions and it was required to place a microphone in the

house whieh would not be disecovered during the process of redecorating and
moving in, As an experiment a moving coil microphone was fitted behind

the skirting board and well concealed wiring taken to the telephone protector.

The two overhead wires were replaced by two concentric cables, one being the
normal telephone pair and the other esitdms a very small amplifier concealed

cfm\&d;-qb in/
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2oth Jul in a Dis. case fixed to the pole. The amplifier is operated by a battery
1941

(Cont'd)

supply from the exchange. From the ground the leading wires look
perfectly normal and this appears to be a means of dealing with cases
where it is impossible to find other suitable accommodation for an

amplifier.

Special repeater for Admiralty P.W. ecircuits

A demonstration of this teleprinter secrecy device, previously
referred to in this diary, was given to representatives of the Naval
Intelligence and Coding and Ciphering Departments to-day. In this
device no attempt is made to produce an unbreakable code or cipher,
but it was shown that with a standard monitoring unit a message is
reproduced in almost random gibberish, and even if special efforts
are made to receive it correctly no maladjustment of the teleprinter
will enable more than 30% of the letters to be received correctly.

The Admiralty representatives were satisfied that the apparatus
would meet their requirements on the three special circuits concerned.

It was agreed that equipment for five circuits, three for Admiralty
and two for the Air Finistry, would be made up and installed by
R. Branch staff.

A similar demonstration was given later to the Air Ministry.

It was agreed that the use of this apparatus should not be allowed
to become widespread, but that there was a definite need for it on

several circuits.

27th July Teleprinter Links between CH Stations and Filter Rooms

1941 At a meeting held in Swanage to-day, at which representatives of
D.C.D., T.R.E., No. 10 Group (Ops.l) and the Post Office were present,
a memoranduu prepared by W. and R. Branches was discussed. The
original proposal by T.R.E. was to use teleprinter radio links for
commnications in an emergency between CH stations and filter rooms,
but this was shown to be impracticable. Various other schemes, based
mainly on short distance V.H.F. links which eoculd bridge parts of the
line network whe}a there were no alternative routes, were suggested,
but from an operational point of view, it seemed desirable to
provide a single link covering the whole distance independently of
land lines. Under these conditions only hand-speed morse is likely

to prove satisfactory. To ease the inevitable staffing difficulties,

it/



Page 105.

RESEARCH BRANCH SECRET WAR DIARY

27th July it was suggested that an automstic morse transmitter, operated from the
1241 calculator could be used, and subject to the agreement of the Headquarters
{Cont'd) Operations side, the Post Office was asked to undertake the design of such
an instrument, This was agreed.

Various details of the auto-teller were also discussed.

Provigion of Six Circuits between Tobermory (lull) and Tiree (Scheme 127A)

Six circuits have been provided between Iull and Tiree by means of
units of Carrier System No. 4. Three circuits are provided on each of two
submarine cables, the audio circuits being duplex and the carrier circuits
arranged to provide two U-D and two D-U channels on each cable. One
submarine cable was already in existence and this is used in conjunction with
open-wire lines for one half of the scheme. A new submarine cable is used
in conjunction with temporary interruption cable for the other half of the
scheme. Owing to excessive noise from dry line Jjoints, the carrier circuits
on the open lines are not yet workable, but the joints will all be soldered as
socon ag possible.

The interruption cable will be replaced by permanent cable in the near
future and the present scheme will be extended later on this year. Case
No. 11409 refers.

3lst July Iron Dust Cores
1941 The position as regards these cores is being cleared. Lists of standard
cores have been prepared énd egtimates of requirements for 12 months got out.
It is understood the Mond Nickel Co. have been instructed to build plant to
turn out 100 tons of carbonyl iron per anmum. Work, with very promising
reailts, has been carried out by the Research Branch on the recovery of carbonyl
iron in dust form from made inductors taken from crashed German aircraft

and also from scrapped British cores.
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Work for the M.A.P. Telecommnication Regearch FEstablishment

Models of the special teleprinter mechanism and the silencing
arrangenents required in connexion with the auto message recorder have been
approved by the M.A.P. and working drawings are being prepared for the
manufacture in considerable numbers of these equipments.

Aerial Switching at R.D.F. Stations
(Previous Diary entifres 25th January and 9th April).

The installation at West Prawle was completed to-day. Owing to changes
made by the M.A.P. in the requirements, the majority of the circuits have
had to be re-designed and in some cases completed equipments have had to be

re-constructed or modified.

Application of 3-channel Carrier to Aerial lLines

There are two aerial lines between Belfast and Dublin, an old, twisted,
smu%mMIm%aMasﬁnontﬂwm@lMethrﬂhqwﬁh
alternate long and short 2-wire arms. More circuits are required betwsen
these points and measurenents have been made to explore the possibilities
of adding additional 3-channel carrier systems. The road line presents
no unusuel difficulties but the railway line will require very much cleaning
up and transposition. This seems possibly to be a case where profitable

use might be made of compandors.

Work for the War Office XLIX
M.I.5 requested the installation of listening facilities in a club

library which was used for a weekly luncheon party. The installation of a
microphone and wiring to a listening position was not possible. A self-
contained radio transmitter and microphone'::: placed on a bookcase

before the meeting by an agent of M.I.5 and reception was carried out

successfully in a private car parked 30 or 40 yards away.

etection of Working Clock Mechanigmas in Del —Action Bomb
A number of samples of the simple form of magnetic microphone
( "Pongaphone") referred to in the Diary entry of June 3rd, have been sent
to the Linistry of Supply for field tests. So far the general opinion is
that they form much the best type of pick-up yet devised.

Since/
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Since the original application for pick-ups was made, it has been
learned that the bombs may be subjected to heavy magnetic fields
used for stopping the clock forming part of the delayed-action
mechanism during—operations and this, it was thought, might
prejudice the use of the magnetic pongaphones. Tests have
indicated some temporary loss of sensitivity and the effect of

magnetic screens to reduce this is now being investigated.

Regords of Aeroplsne Noise

A disc record of aeroplane noise has been sent to the R.A.E.
who have expressed great appreciation of it, so mich so that
considerable numbers are likely to be required. The question
of quantity production will be discussed shortly.

Arrangements are being made to obtain a portable photographic
recorder so that records of noise may be taken direet in the
larger aeroplanea and so avoid the noise diffieulties due to

the uge of a radio link necessary in the case of small aircraft.

Iron Dust Cores

The pr eparation of a revised list of standard dust cores
has been completed and is now available to Government Departments.
It is hoped an abridged list may be made available to trade
designers.

The investigation into the possibility of the recovery of the
carbonyl iron from captured German dust cores has been completed.
The cores are powdered and the bakelite binder largely removed
by treatment with caustic soda and sodium bichromate. The last
remaining impurity can be removed by treatment with strong nitric
acid with or without chromic acid. The latter treatment requires
care to avoid damaging the iron but results in practically.

pure iron.
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Advisory Committee on Army Telephone Instruments

A Committee was formed at the end of July with the object of advising
the Ministry of Supply (E.S.2.(T)) concerning the most suitable types of
microphone and receiver for use by the Army. The Staff Engineer in
charge of the Research Branch is Chairman of this Committee which
includes representatives from the Telephone Contractors, the Directorate
of Tenk Design, Signals Experimental Establishment and the Ministry of
Supply. Such laboratory tests as are required in connexion with the
work of the Committee will be carried out by the Research Branch at
Dollis Hill.

After three meetings the Committee is prepared to make recommendat-
ions concerning the moat suitable microphone for light field wireless sets
and the most suitable receiver for field line equipment. With regard to
the first of these, the Army requires a sensitive microphone for use with
small forward area wireless seta. This requirement is only met by
carbon granule type instrumentsa. After consideration of much work
carried out by the Post Office in co-operation with telephone manufacturers
and directed towards the development of an improved two-electrode
transmitter, the Committee has formed the opinion that it could not
with confidence recommend any of the designs at present in the laboratory
stage as an improvement on the Army inset corresponding to the P.0. No.1l3.
The present handset receivers used by the Army are of the P.0. type 1L
and the headset receivers used with line equipment are of approximately
the same type. Considerable quantities of types corresponding to
P.0., 2P have, however, been ordered both by the Army and by the other
Fighting Services., This receiver has a more uniform frequency
characteristic than the 1L type and gives a small but useful improvement
in transmission. There appears no reason why its use should not be
made general especially as a number of manufacturers are organised for
its production in large quantities.

The position as regards tranamitiers and receivers connected to
radioc and intercommmication equipment in an armoured vehicle is more
difficult. The acoustic noise level is very high, approximately 30 db
above the standard reference level in one of the latest types of

infwantry tank, end the interference on radio transmissions often

severe/
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severe. - Moving coil microphones and receivers have been standardised
in conjunetion with a radio set now going into quantity production, the
No. 19 set, but it is by no means certain that this will be an
ultimate solution. 1In order to assist the Comittee, the Research
Branch has made records of the noise in a tank travelling at full
apeed and, with the aid of these records, is setting up conditions in
a laboratory corresponding to those within the tank, Some difficulty
has been experienced in reproducing all the low fregquency noiase

as the acoustic power required is consgiderable. Articulation

tests will be carried out within this "noisy" laboratory in order

that some measure may be availsble as to the difference between the
vdarious instruments. Transmission will be over a radio frequency

link where appropriate and to this will be introduced a standard

“amount of interference.

Special Photographic Work for the War Office §
mWMW (ML) hod veaeon mwxwmm%\w
Wli Mmufu-g,. #Wé&.‘,/v—u__a
s Crula b€ WQ‘MM 1o Lange. K7 A
i
ML Aetwed A ns bn Ggenst G2 T
v A4 Atece~ -abwuf EAving Amay G kslersy Av Fwd,, Ae
WEg nof sm arotre oA € Aem = Gnu ?hldﬂuéfhf
fﬁﬁud.. Frr omme veaag AroF
YR nef Aesnns WM/Q”W“W“'
f§7’ /éi4tﬂ aeAJa(LC‘ﬁAE and The MO
£7V“4”“’ ¢ ‘/%”7“{ This Vg Avse.
W sulttee plly ne 5Heco par s ’M‘"’?”‘f"‘“‘""y
C%¢44£4m9¢4u¢4u€§ e made /7ﬁf‘4ﬁe SCerep /ﬁ”(r1:5}71?€”a.ﬁf

VWM M\.] T Vi) IR rvm.....,;‘—79




20th September
1941

26th September
1941

Page 110,

RESEARCH BRANCH SECRET WAR DIARY

Provision of two Telephone @ircuits to Scillonia

Two telephone circuits have been provided on the single core
telegraph cable between Portheurno and Seilly Isles. These are a
2-wire audio eircuit and a 4-wire carrier cirecuit and, owing to
telegraph interference from the transatlantic cables, it has been
necessary to fit compandors to both circuits. The audio ecirecuit
is available for public service between Penzance and Seillonia; the

carrier cireuit is terminated at Redruth and extended to Portreath

as an Air Ministry private wire. Both circuits are 5 db overall.

Work in connexion with the provision of a Multi-Channel Y.F. Telegraph

Sygtem over long wave Transgatlantic Telephone Circuits

To cover a possible failure of the transatlantic telegraph cables,
it is proposed to instal a multi-channel V.F. telegraph system to operate
on the long=-wave telephone circuit. The actual number of channels
will depend, apart from traffic demands, on the ability of the V.F.
recoivers to receive signals without excessive distortion under noisy
conditions; since the greater the number of channels the lower must
be the power per channel from a given radio transmitter. Tests have,
therefore, beenmads, in co-operation with W. Branch, on various types
of V.F. receiver, including a special two-tone receiver (one freguency
for marking and another frequency for spacing) recently designed in
R. Branch. So far this receiver has shown an inprovement of 9 db
as compared with a standard single-tone receiver under exactly the
game conditions, which would enable at least four times as many channels
to be worked with the same degree of reliability, or alternatively,
would provide a considerable improvement in reliability if the amount
of traffic does not warrant that number of channels. The latter
advantage is likely to be the more important; as W. Branch has
estimated that a standard 6-channel system would be unworkable for about
one third of the year, and an improvement of 10 db would make it
satisfactory for all but four or five hours per day in the worst
month.

It is not thought that this represents the maximum advantage

obtainable by the two-tone method of transmission, and further

experiments are in progress.

26th/
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Acquisition of a Factory at Wraysbury by the Post Office
In the Diary entry for the 26th May, 1941 the reasons

making it desirable for the Post Office to take over

control of the M.S.3. Recording Coupany's factory at
Wraysbury were discussed. Various means of exercising

this control have since been explored. Arising from the
decisions of the meeting on 26th May, the Solicitor prepared
drafts of a Control Order and of a Legal Agreement between
the }.S.S. Recording Co. and the Postmaster General. These
drafts with certain amendments and the procedure implieit in
them were generally acceptable to the Telecomaunications,
Contracts and Engineering Departments but later became subject
to fundamental criticism by the Accountant General on the
grounds that the Treasury policy as regards finance had been
to induce the banks to lend money where Governuent work was
involved. A further meeting was held on the 25th July, 1941
at which the position was reviewed and it was decided that it
would be simplest to appoint a Controller and meke an agreement
later, if necessary. The Controller should negotiate with
the benk as to an overdraft and so reduce the advance payment
which would have to be made by the Department. It, however,
appeared later during discussion with the Ministry of Supply
that the Control Order was not favoured where the firm in
question was ready to co-operate to the best of its ability.
Informal discussions took place between meumbers of the
Research Branch and the firm and as a result of these it

was proposed that the arrangement with the firm should be
allowed to rest on correspondence without formal agreement
and without a Control Order. Sir Raymond Birchall therefore
wrote to the Company in August 1941 formulating proposals by
which the output of the factory could be increased and

Mr. Watts assisted in the commercial and technical manage-
ment of the business. The points mentioned in this letter

are included below for future reference.

W/
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26th September "l. OQutput
1941 The Postmaster General will take the total output of the 1.8S.S.

Recording Comgany's factory either for his own use or for subseguent

(Cont'd) transfer to other users on terms which will be fixed by the Post
Office Director of Contracts after investi%ation by him of costs of
production, allowance being made for profi% at a rate which is
reasonable by comparison with the rate of prolit allowed to comparable
undertakings engaged on war work for the State.

2. The remuneration to be drawn each year by the officers of the
Company shall not exceed such sums as may be agreed from time to time
with the Postmaster Gereral.

3. Advance Payments

The Postmaster General will make advance payments on account of
future production of such amounts as are required to_provide for the
necessary expenditure ty the Company in respect of all contracts.

4, Additional FEquipment

In the event of the Postmaster General requiring to be installed
in the factory additional equipment which the Company agzrees to be
requisite for its peacetime production, the Company wiiﬁ provide and pay
for such equipment.

5. Equipment in excess of Company's Peacetime requirements

In the event of the Postmaster General requiring the installation
of equipment which the Company deems to be in excess of its peccetime
requirenents the Postmaster General will make such payments as are
required to provide and enable such equipment to be installsd and such
equipment shall be and remain and be marked as the property of the
Posgmgstgr General subject to the option of purchase hereinafter
contained,

6. CQo-operation of Company

The Comg;ny and its officers and servants will co-operate fully
with the Postmaster General in the manufacture of its products and will
give such agsistance and advice in a gonsultative or technical cagacity
or otherwise as the Postmaster General may require in operating the
factori at Wraysbury as it is now and in connection with_ the
installation of additional equipment in the factory and in operating
the factory as it may be when extended and in equipping and operating
any regerve factory which may be provided by the Postmaster General.

7. QControl of Cowpany

The Postmaster General will nominate an officer of the Research
Branch of the Engineering Department of the Post Office to determine
the types and quantities of articles to be manufactured and to assist
the Company in the business management and technical direction_ of the
factory and the Company will give him all facilities for so doing.

8. _Accounts

The Postmaster General will nominate an officer of the Department
who will keep the accounts of the Cgmgany in a_form to be_determined
by the Postmaster General and who will assist in the pricing of the
Company's goods in accordance with Clause 1 above.

9, QOption to purchage Egquipment

The Company shall have the first ogtion of purchasing from the
Postmaster General any equipment installed in the factory or reserve
factory which is the property of the Postmaster General and which the
Postmaster General does not require to retain at a price to be agreed

ar/
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or failing agreement to be settled by arbitration such
option shall be exercised within 6 months from the date
on_which the Postmagter General notifies the Company in
writing that he no longer requires the whole of the output
of the factory.

. The Postmaster General undertakes that he will not sell
equipment belonging to him en bloe to a competitor of
the Company.

10. Duration of Agreement

This Agreement shall continue in force until the date
upon which the Postmaster General notifies_the Company in
writing that he no longer requires the whole of the output
of the factory.

11, Arbitration

i aﬁny d%sggta or difference which may arise betwsen the

mat erg ﬁgreinegﬁgggggggeghgfgegglr;gegsggegg gﬁeagibggrzggon

i£83 %Q %§4?£b1trator pursuant to the Arbitration Acts

These terms proved acceptable to the Company and the
happy working arrangement appears to have been resached.

An Assistent Engineer from the Research Branch (R.S. Group)
snd & Chartered Accountant from the Contracts Department have been
attached to the Company and are permenently stationed at the
factory although it is the intention later to replace the
Chartered Accountant by an Executive Officer. The Assistant
Engineer has acquired first-hand knowledge of the processes involved
by undertaking the work himself in the shops. He will in future
act as a deputy to Mr. Watts and will be capable of keeping production
going should anything happen to the latter. The Chartered Accountant
is undertaking all work in ccnnexion with cost investigation and will
assist the firm in the preparation of accounts in aceordance with

Clause 8 in the informal Agreement.
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Distribution of Air Raid Warnings

Alterations to the maps and other equipment to divide the
Norwich area into two, Norwich and Gt. Yarmouth, were carried out and
completed to-day. Fighter Command and No. 12 Group equipments were
involved.

The yellow warnings were abolished on the 28th October. The
change to the map and Home Office equipment was made by removing the

lamps.

Advisory Committee on Army Telephone Instruments

Committee Report No. 2 has been issued, giving the conclusions
to date of the Committee, based on tests of various microphones and
receivers suggested for use in Armoured Fighting Vehicles in conjunction
with the No. 19 radio set. A moving coil microphone of alternative
manufacture (S.T. & C.) was tested which gave a better performence than
the moving coil unit {Goodman's) at present being used. It is also
likely to stand up better to prolonged use in service. Lianufacturing
possibilities have bsen discussed with Messrs. Standard Telephones &
Csbles, Ltd., the present position being that, although the Goodman
microphone gives a satisfactory performance electrically, lends itself
to easy manufacture and is being produced in very large nuiibers, some
of the materiasls used are open to criticism if the units are to withstand

long usage especially under dawp atmospheric conditions.

Work for the War Office LIX

A mierophone was fitted in a room in the Midland Hotel, lianchester,
in which a luncheon was to be held. The speeches made, rather than
the general conversation, were of interest to M.I.5. The room presented
no means of ccnecealing the wicrophone which was placed on a ledge at the
head of & pillar and camouflaged to harmonize with its surroundings.

Concealed wiring inside the room was completed in less than two hours.

Detection of Working Clock Mechanigmg in Delayed-Action Bombs
(Previous diary entry 24th Auguat)
The work done in econnection with the provision of devices for
listening to the clock mechanism incorporated in German delayed-action

bombs has been reviewed in correspondence with the Controller of

Research of the liniatry of Supply.
The/
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The IMiniastry were originally faced with the problem of producing
with the utmost speed a stethoscope for use by Bomb Dispogal units.
The stethoscope produced was made by Messrs. Cinema Television, Ltd.
and comprised a suitable amplifier with a piezo electric pick-up.
This instrument proved itself to be very valuable but suffered,
however, from two disadvantages, the first of these being quickly
apparent, i.e., the rather poor signal/noise ratio and the second,
which begame apparent when demands were made for the instrument
to be senf out East, being the deleterious effeects of heat and
moisture on the pick-up unit. The Research Branch investigated
these deleterious effects and as a result of tests has been able
to specify the conditions under which the piezo electric pick-up
will give satisfactory results. It has further maede suggestions
which will ensble this pick-up to be used at the end of a longer
length of lead than heretofore and with improved signal/noise ratio.
In addition to this it developed the magnetic pick-up (Peongaphone)
referred to in the diary entry of June 3rd. This Pongaphone has
been further developed by enclosing it in a steel case which renders
it immune to the effects of K.I.k., i.e. the field use for stopping
the clock.

The position now is that, although the liinistry may make use of
some of the Research Branch suggestions, they will continue to use
the existing equipuent to a large extent in order not to interfere
with manufacture on the grounds that,although it is admitted that
this equipument is not ideal and can be improved upon, it does appear

to do the job.

Work for the War 0ffice ¥XXVI

1941

The number of carrier telephones installed is expected to
increase in the near future and the premises at 57, St. James'
Street have been redesigned to accommodate 20 listening positions
instead of ten as at present. A larger switchboard of a new type,
giving the listening positions access to about 40 lines, has been
installed. It is anticipated that the buildimg works involved will
be completed during January, 1942, when the additional ten listening

positions will be fitted as opportunity arises.

At/
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At present seven carrier telephones are in use, four or five having
been recovered. Two or three ordinary microphone circuits alao

terminate at St. James' Street.

Privacy Units for Teleprinter Working
The installation and testing of privacy units on the first

Bletchley Park-admiralty intelligence teleprinter circuits to be so
equipped, were succeasfully completed, and the circuits handed over for
service, today. This work has been seriously delayed, partly on
account of difficulty in obtaining the necessary stores, but mainly
due to a change of accomnodation at the Admiralty Office. A strike
of carpenters employed in preparing the new accommodation was largely
responsible for this delay.

Privacy units are to be fitted on three more circuits - one
Bletechley Park-Admiralty and two Bletchley Park-Air Ministry - in the

next few days.

Work for the War Office (3i.1.9)

1941

Large new camps are being constructed at Wilton Park and
Latimer for the interrogation of officer prisoners of war, chiefly
flying and submarine officers and generally on technical points. In
each case a large country house has been taken over ‘o provide mess
and sleeping accoumodation, offices, etc. for the staff of the Director
of Military Intelligence and for the Camp Comgséant. Adjacent to these
special buildings have been erected for the accommodation of prisoners.
These include sleeping rooms generally for two officers and interrogation
rooms. Forty-four sleeping and interrogation rooms have bveer fitted
with concealed microphones, wired to a special room with listening and
recording facilitios sufficiont for 24 officers to work simultansously.

The installation of amplifiers and recording tables and all cabling
in the listening rooms at Wilton Park was completed on October 23rd.
Installation of microphones will be commenced as soon as the decorators
have left that part of the building.

Diffieulties have arisen in connection with the camp at Latimer.
The Air Ministry will shortly be completing an aerodrome at Bovingdon
which is 2} miles from the camp and it is anticipated that considerable

interference will be caused by aircraft noise, as has occasionally

been/
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been the case at Cockfosters. Attempts have beon made to persuade
the Air Ministry to abandon the site but as some £300,000 have already
been spent, this appears unlikely. The Lkinistry of Worlks have been
asked to express their views on the possibility of finding two new
sites equivalent to Latimer and Wilton Park elsewhere, It is not
anticipated that these camps will in fact be abandoned or that the Air
Finistry will abandon the aerodrome, It appears probable, therefores,
that steps will have to be taken both in regard to the constructicn

of the buildings and the characteristics of the apparatus to reduce
the interference as far as possible. It has been suggested by the
Research Branch that the Air Hinistry be asked to co-operate in a

programme of practical tests.

The installation of microphones in soue 26 cells and the equipping
of three listeningz rooms with amplifier and recording gear at Ham
Common (M.I.5) has been completed. This equipment is housed in a
new block which has recently been built. It was originally intended
as a reserve in case of further damage to the main building, but owing
to increases in the number of prisoners held, it has been brought into

use as a working installation.
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24th Ncvember Iron Dust Cores
1941 (Previous diary entry 30th August, 1941)

Several materials, including a sawple of an American carbonyl
and a semple of British-made carbonyl iron have been examined vith
respect to their suitability for the manufacture of dust corss for which
German carbonyl was originally used. It has been found that the
American is much the same as the German supply but that the British,
though satisfactory for most purposes, is a little inferior. A swall
hydraulic press is on order so that cores can be made up by the Research
Branch in order to facilitate a programme of experimental work. Owing
to the supply position, delivery of this press is not, however, expected

for some months.

Work for the BM.A.P. Telecommnigation Research Fstablishment

(Previous diary entry 7th August, 1941)

Production of the model aunto teller, e.z. equipment whereby caleulator
comunication sent over a line as teleprinter signels is automatically
spoken to the plotter by a wmachine of the talking clock type, has reached
a stape where it can be stated that a satisfactory result can be achieved.
Various difficulties due to pick-up of noise have had to be overcaome

and a few such difficulties still remain to be cleared.

25th November Advisory Committee on Army Telephone Instruments

1941 Committee Report No. 2, referred to in the diary entry of 17th October,

1941, has been re-drafted, experimental work carried out at Dollis Hill
now having reached a stage when it is possible to convert the provisional
recomaendations given in the earlier raeport into more definite ones.
Articulation tegts have shown conclusively that in the presence of

very loud noise the best results are obtained with moving-coil microphones
and receivers. These tests were carried out in a laboratory in

which the noise corresponded very closely, both as regards level

and composition, to that existing in the infantry tank Mk. IV. Speech
over an intercommunication set and over a radio Ifrequency path between
two wireless sets No. 19 was used. In the latter case the conditions
were so bad that with average radio frequency interference, in addition
to the roow noise, the syllable articulation was only of' the order of

10 to 15% {corresponding to 38 to 55% intelligibility). The data
accunulated/
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accumulated during the tests under these conditions point to the
importance of a relatively uniform response throughout the speech
range the complete transmission system, including microphone
and telephone receivers. Within the infantry tank ¥k. 4 the
margin between the noise level and that at which a sensation of
pain is experienced is small and a "peaky" systeﬁ gives rise to
painful overloading of the ear at those frequencies at whiech the
response of the system is a maximum. It follows that if the
received signal level is reduced to avoid such overloading, the
signal/noise ratio at the other frequencies is deteriorated. The
very high noise level existing in this type of Armoured Fighting
Vehicle, therefore, imposes wess severe restrictions on the design
of the communication system. In their present state of development
the comparatively simple and robust typesof moving iron microphone
and receiver give a substantially poorer speech efficiency than the
corresponding moving-—coil units when speaking and listening have to
talke place in very noiay locations. The tests have also shown
the impracticability of using carbon microphones in locationsg where
the noise level is high. This is on account of the effects of cross-
modulation which become very distinetly audible.

The Comnittee has reccmmended to the kinistry of Supply certain
modifications in the construction of the moving coil microphones
and receivers at present being used. These alterations can be
made without interfering with production and will be without effect
on the speech efficiency of the units. Judging by laboratory tests
which have been made and from the experience of the Post Office over a
number of years, they will increase the useful life of the units very

considerably.

Work for the War Office (M.I. Branch)

1941

¥r. Gibbs (ll.I.5 and Censorship Department) visited the Station
two days azo and Lord Rothchild (K.I.5) visited the Station to-day
to discuss with us various aspects of the photographic work which is
being done at Dollis Hill to assist these departments. The photo-
graphic stai't at Dollis Hill has made a useful contribution to the
ease of conveying megsazes by means of "duffs" and our technique
in this respect, judging by specimens of his which have been examined,
is possgibly superior to that of the enemy. The improved method of

photographing/
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27th November = photographing intercepted letters-has been recoumended, alsc various

1941 intercepted cinema films have been examined and processed.
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Work for the War Office LXVIII

Major D. lickillen, who was at one time in charge of the Acoustic
Group at Dollis Hill, was transferred from a Signal Unit to special
technical work in the KMiddle East in connection with intelligence about
a year ago. There he has been supplied by the Research Branch with
overhearing and recording equipments of which Intelligence has made
conaiderable use. Major kickillan has just returned by air to the
liiddle East after a short visit to this country for technical discussions,
He was able to report that, on the whole, the performance of the apparatus
supplied had been excellent and that it had played a very useful part
up to the present. It was hoped that considerable experience in
connection with new applications will be gained during the present
Libyan campaign.

It appears that with adequate training of persomnnel a mobile
listening and recording unit could be used with safety much nearer the battle
area then had been visualised by the War Office. With such use in view,
appropriate training will probably be given to the personnel of the four
mobile units remaining in this country as soon as it can be arranged.

Both the Indian {including Xran and Iraq) and Far East Commands
have asked for C.S.D.I.C. facilities. Five mobile units, each with four
listening and recording positions,end two fixed centres, each with ten
positions, have been requested and equipment is being prepared with all
possible speede. Experience has shown that for use in difficult
country, where vehicle maintenance is likely to be a major consideration,
it is not satisfactory to build the equipmentinto specially constructed
trucks. The equipment for the five new mobile units is, therefore,
being arranged so that it can be mounted in standard 3-ton trucks.

Petrol generators, rotary converters, batteries and all amplifier
equipment are being arranged in units provided with special plugs and
sockets so that the whole ingtallation, or any part thereof, can be
dismantled and re-assembled in new trucks in the shortest possible time.
Such changes could be made without endangering security by exposing the
nature of the special apparatus.

The switching system provided for the two fixed installations will be
simpler than that in use in this country. The slight reduction in
flexibility will not be serious in view of the small size of the

installations and will be compensated by the reduction in

fitting/
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fitting time and greater ease of maintenance under bad climatic
conditions.

With the provision of C.S.D.I.C. facilities in the Indian and
Far East Commands, the War Office (M.I.9) has asked the Research
Branch if it could assist with regard to the selection of suitable
technical officers to supervise the installation and maintenance,
not only of this equipment, but also for the maintenance of the
equipments in this country at Latimer and Beaconsfield and to be
responsible for the itraining and development of mobile units. In
all, five officers are necessary. Two officers, now serving in
the Army who were before the outbreak of hostilities Inspectors
at Dollis Hill, have been nominated as men with suitable experience
for this work. The War Qffice is arranging for their transfer from
their present units. Three members of the staff at Dollis Hill
(one A.E. who had received prior permission to enlist for flying
duties and two Inspectors) have been promised to the War QOffice.
The War Office will arrange for them to be commissioned as Captains
and transferred to the reserve of officers. All five men will be
given a special period of training at Dollis Hill in the
oquipment with which they will be concerned, They will then
proceed to the various centres as and when the apparatus becomes
available, Major bMehiilen will remain with the Middle Eaat Command
but will, in addition, act as Technical Advisor to the Indian and

Far East Commands.

Work for the War Office LXYITT

In view of developments in the Far East, four sets of listening
and recording equipment,which had been in course of preparation
for West Africa, were despatched to Malaya. As far as possible

all the apparatus was made suitable for use in tropical conditions.

Aerial Switching (Previous diary entry 9th August, 1941)

194]

Between November 23rd and December 7th the equipment previously
installed at Nether Button was changed. The new equipment gives
greater facilities and higher speed of switching and uses all relays
in place of unigelectors. The original equipment worked satigfact-
orily since February 1941.

The equipment at Whale Head was installed between 7th and 19th

December.
22nd/
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22nd December  Work for the lI.A.P. Telecommunication Research Egtablishment

1941 (Previous diary entry 24th November, 1941)

Following a discussion on the 1llth December at Dollis Hill with
representatives of the M.A.P., a request was received to-day from the
M.A.P. (D.C.D.) for the operational tests and demonstrations to take
place at Dollis Hill instead of at T.R.E. as previocusly arranged. It
has been agreed that the work will be undertsken and the nature of the
demonstration to be siven will be decided by a Sub-Committee comprising
representatives of the Research Branch, R.D.C.6 and Operational Research
Sections of M.A.P. . As the introduction of auto-teleplotting may have
repercussions on the provision of private wires by the Post Office,
the Telecommunications Department War Group has been informed of the
position and invited to add a member to the Sub-Commnittee. There ig
the further possibility that auto-teleplotting might be adapted to
Observer Corps reports with consequent economy in line provision.

One serious difficulty is to be met in connection with the introduction
of auto-teleplotting. The plotting circuit now carries a great deal
of additional conversation, consisting mainly of queries and requests
for the check of information. Visits have been made to Operational
Stations in order that a better first-hand idea of the conditions might
be obtained and records have been made of the miscellaneous telephone
enquiries passing over the lines during periods of considerable air
activity. If the facility of requesting and passing information
in a non-standardised form is regarded as essential, it may seriously
interfere with the introduction of auto-teleplotting, and this is being
watched in order that the matter may be raised with the M.A.P. {D.C.D.)
before unnecessary experimental work is undertaken. At the moment

the records which have been taken are being subjected to a detailed

analysis.
3lgt Deceuber Four-channel Voice-Freguency Telegraph Fquipment for FEaypt
1941 A 4-channel voice-frequency telegraph systean is being sent to Egypt
for Air Ministry use. This equipment is A.C. mains operated, and some

concern has been felt on account of the copper-oxide rectifiers which
might be adversely affected by the high temperatures experienced in that

locality. A maximum ambient temperature of 120° P, is expected.

After/
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After examination of the conditions of service, it is thought
that the anode and filament power rectifiers are likely to fail
after a few months' use. Hence, although the standard equipment
is being installed as soon as poasible, it will be necessary to
provide new power rectifiers using selenium eleuments for installation
as soon as the hot weather arrives.

No experienée has been had of static relays working at
abnormal temperatures, and therefore tests are being made to see
whether deterioration, if any, is likely to be serious. At 145° m,
the rectifier elements deteriorated appreciably in a few days, but
after two months' test at 126° F. thére has been practically no

change in their characteristics.
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S + D FEauipment

Tests have been made on the War Office S + D equipment with a view
to its use in the D.T. Network. This equipment provides a two-way
telegraph channsl and a speech channel, which can be used simultaneocusly
on one telephone circuit. The performance of the equipment was found
to be highly satisfactory, enabling the telegraph chamnnels to be used
either as a switchboard or a point-to-point ecircuit. The apparatus
is unfortunately very elaborate, largely because it is designed to meet
conditions mich more severe than are to be expected in the Post Office
system, and it is therefore not suitable for normasl Post Office maintenance.
It was decided therefore that the widespread use of the present
equipment could not be sgreed to, though it is considered that suitable
apparatus, meeting all the Post Office requirements in regard to both
facilities and maintenance, could be designed, if required. Regearch
Report No. 11610 refers.

Work of Post Office and Army Signals Co-Ordination Committee
It was learned from the Ninistry of Supply (E.S.2 (T)) that the

War Office was proposing to place through the Post Office an order

for 1,256 stabilised repeaters of the type referred to in the Diary

entry of 19th July, 1941. The matter was discussed with Lir. Chamney

and subsequently lir, Chamnmey and Dr. Radley put forward their reasons

why such a large order should not be proceeded with in a personal
discussion with Sir Stanley Angwin, The repeater in question gives

the best possible performance whiech can be anticipated from such a

device in the present state of the art. Line noise and room noise

at the local end are, however, both inherently likely to interfere

with the operation of the repeater, so that it can only be used on a
proportion of calls for which amplification is desirable. If used

with discrimination it can fulfil a useful function in the military

line network, but it is felt that the number of cases in which appropriate
conditions are likely and where skilled personnel are likely to be
available for its maintenance are both so limited that the possession

of such a large number of repeaters would only lead to their use under
wrong conditions. This view was put forward to Major General Rawson
(D.D.S.} by Sir Stanley Angwin in a telephone conversation and subsequently
a Research Report was prepared (R.R. 11684) giving a brief outline of the

repeater/
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repeater and indicating its perforuance and uses.

The attention of the Committee has recently been turned to the
reconsideration of the design of carrier quad and field cables in view
of the fact that no more polythene can be used for the former and no
rubber for the latter. Mechanical tests on cables made up with
substitute materials have been planned and a start has been made on

them.

Monitoring Equipment for A.M.E. Stations
At the request of K.A.P. the Department has undertaken to test

and instalZ radio monitoring equipment at all A.M.E. Stations.

This work is being carried out by the Research Branch in collaboration
with the Radio Branch. The equipment has been designed and ordered
by the B.B.C. and the first units are being tested at the B.B.C.
Research Stationm, Installation work has commenced and one unit has
been tested on site. This work ties up with the Research Branch's
previous work in connection with the provision and installation at
AJdiLE. Stations of synchronising equipuwent controlled over the "one-

in-one" agystem from a central gtation. Case No. 11659 refers.

Simplex Repeater for Teleprinter Circuits

Research Branech has been asked by the Ministry of Supply, via
Telegraph Branch, to design and draw up a specification for a simplex
telegraph repeater. The equipment is required for general use
on 0/H. routes and to meet urgent reguirements in the Near East. Research
Branch has agreed to supply the first six units. The design of the
repeater is being based on that recently installed at Lerwick on the

Aberdeen-Iceland telegraph cireuit. Research Report No. 11685 refers.

Detection of Working Glock Mechenisms in Delayed-Action Bombs (Previous
Diary entry 24th October, 1942)

The Linistry of Supply has written to state that the Research

Branch has supplied them with all the information required about the
performance of the linistry's stethoscope. This instrument is referred
to in the previous diary entry. No further work is, therefore, required.
The Admiralty have, however, become interested in the alternative pick-up
device developed by the Research Branch and have asked for a sample for
their own investigation. This pick-up device {the pongophone) is also
described in the previous Dimery entry.

28th January/
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Work for the War Office (i1.T1.14)

1942

31lst January

During the recent battles in Libya, a number of documents were
captured from General Rommell's Headquarters. These documents are
understood to have given important details regarding the composgition
of German forces. They were photographed on 16 mm. film and flowm to
this country. The film was handed over to the Research Branch for
enlargenent at Dollis Hill in preference to processing by the normal

equipment used for airgraph matter.

Noise in Armoured Fighting Vehicles

1942

Measureients have been made at Farnborough and Sandhurst of the
noise existing in some of the Armoured Fighting Vehicles at present in
use. Figures are given for the two wost important positions (viz.
near the driver's head and in the turret) for the various conditions
of road speed, ground, gearing, etc. most likely to occur in practice,
and an analysis has been made to determine the chief sources of the
noise. Relevant constructional data is included to aid in the
interpretation of the results.

The measurements were carried out at the request of the liilitary
Personnel Research Committee but have a direct bearing on the work
being done by the Research Branch in connection with the Technical
Comittes considering Army requirements for microphones and telephone

receivers. Research Report 11681 refers.
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February 7th Aerial Switching - Previous Diary entry 19th December, 1941
1942 Aerial switching equipments have now been installed by this Branch
at Noos Hill and Skaw in the Shetlands. The former has four lines of shoot
with two different aerial arrays for two transuitters. The latter has
two lines of shoot but four aerial arrays for two transmitters. With the
exception of Kilkenneth, Tiree, which will not be ready for the equipment
for sowe months, this completes the installations to be eguipped by the

Post Oifice.

February 2lst Improvements in Recording ldethods
1942 The Physical-Chemical Group is working in cloge co-operation with the

1.S.8. factory at Wraysbury towards the improveuwent of direct recording
discs. These discs are used for recording conversations picked up by
listening equipuents installed for the War Oifice. Similar disca are
also supplied to the B.B.C. for re-broadcasts, The immediate past
work has been directed towards obtaining better perfornance at low
temperatures. Cutters have also been improved to cut at least 50%

more discs than the original cutters.

Search Coil for Findin: Buried Cables

G.H.Q. Cairo has asked ror advice on the finding of 14/40 armoured
L.C. cable in the desert when umarkers, etc. have been covered by drifting
sand., Experiments on cables of this type near Windsor proved that a
fullerphone used as a buzzer (with an exira battery) and connected to the
sheath, not the armouring, cruld be heard on a search ceil of 200 turns
on a 25 f£t. square frame without an amplifier up to a couple of yards from °
the cable. With a 40 db amplifier, the cable can be detected at 50 yds.
three or four wiles fros the buzzer. Recommendations-have been made to -the

YWor Office,

Mebruarv 22th Work for the War Oifice XAVI

1942 Listening and recording rooms at il.I.5 Headquarters havs now been

considerably extended and improved. The original installation consisted of
one listening and recording room containing ten positions and one small room
which served for transcribing of dises, typing, filing of dises, etc. and
algso for a certain amount of transeription of telephone check cylinders,

The instsllation now consists of two well furnished listening and

recording rooms, each capable of holding ten positions, one room being

fully/
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February 28th fully and ono partially oquipped. Another roow has been provided

1942 solely for transeription of discs and has 15 booths, each larzc
(Cont'd) encugh to contain o small table and playback unit. This room has

been Tfitted with carpets and building board partitions so that its
acoustic properties are as good as those of the listening rooms,

A separate off'ice has been provided for noisy work, such as typing and
to house the dise filing cabinets.

Switehing facilities have besn provided so that the officer-
in-charge can allocate incoming lines to any desired listening
position. By this wmeans it is anticipated that the 20 positions,
wnen fully equipped, will be able to handle traffic from approximately
40 sources.

During the last few months, it has been evident that the employ-
mont of' spocial staff solely for this work has proved a wise policy.
VWith suitable training and continual practice, the efficiency of the
staff has shown a steady improvement and it is understood that very
satisfactory results have been obtained under signal/noise conditions
which six months ago would have been regarded as impossible,

The lines incoming to this installation consist of approximately
half a dozen from special microphone installations in premises
definitely under the control of M.I.5 and approximately a dozen from
carrier telephone equipment installed in various subscribers' premises.
These numbers fluctuate from time to time, but a steady increase is
taking place and it is anticipated that by the end of this year the
new installation will be fully loaded.
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21st March Advisory Committee on Army Telephone Instruments
1942 Committee Report No. 3 was sent to the Ministry of Supply to-day.

This report deals with the replacement of existing Army types of telephone
receiver used on field lines. Two possible types are considered -

1. The P.0. type 2P (an equalized receiver with volume efficiensy about
equal to the normal 1L type)

2. The balanced armature type

It is concluded that both types are better than the present Army receivers
and their introduction is recommended. They will give better transmission
on all lines and the type (2), which in addition to having a relatively
flat frequency response, is 8 db louder than the present type, will enable
longer lines to be used. Three firms are now making type (1) and two
firms type (2) in large quantities.

The Committee has also been giving attention to the redesign of headgear
equipment both for ket use§ in Armoured Fighting Vehicles and for other
Army telephones. Essential features about the new designs is that the
assembly should be capable of being worn with a steel helmet and sdee =2
gas mask, The suggested designs differ from existing types in that the
pressure of the receivers on the ears is maintained by a steel spring passing
round the back of the neck. The receivers are held in position by a webbing
strap passing over the head.

Experimental work is being actively pursued in connection with the
development of laryngaphones (throat mierophones) both for use in Armoured
Fighting Vehicles and also as e solution to the problem of providing

microphones for use with a gas mask,

28th March Communiocations to Tiree
1942 To provide gervice to R.A.F, establishments in Tiree, the following
circuits have been set up:-

TobermoMy (iull) - Scarnish (Tiree): 2-wire audio circuits +

4-wire carrier circuits

- -

Oban - Scarnish: 4-wire carrier circuits

-

Oban - TobermoMy: 2-wire audio circuits

2-wire audio circuit

-

Oban - Craignure (Mull):

- - N D oo
-

Craignure - Tobermoxy: s 2-wire audio circuit

All the main circuits have been provided by means of units of Carrier
System No. 4, re-arranged so that the audio circuit operates on a duplex basisg
while the four carrier channels are operated as two U-D channels and two

D-U/
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D-U channels.

The route between Tobermoﬂy and Searnish conaists of an old
single core telegraph cable via Coll, with open lines on Mull, Coll
and Tiree, together with a new direct 8-core cable and a 38 pr/40 1lbs.
cable across kull. The circuits on the telegraph cable remain as under
the temporary provision (Case No. 11409); a 1 + 2 circuit carrier system
is operated on each pair of the 8-core cable. The four Oban-Scarnish
carrier circuits together with the two Oban-Tobermoty audio circuits
are routed on two open wire pairs from TobermoMy to Achnacraig and thence
via an old 4-core submarine cable to Oban. A duplex telegraph circuit,
Oban-TobermoMy, is operated over the phantom of this submarine cable,
The Oban-Craignure circuit is on an open wire pair and the old single

core telegraph cable; the Craignure-TobermoMy circuit is overhead

throughout.

Microgram Service

A demonstration of the equipment has been given & the War Office,
to the Assistant Secretary of State and to officers of the Army Pay Corps
Casualties Service, Certain apparatus has already been despatched to
Cairo. Pending the establighment of the microgram service for offieial
and secret correspondence, enlarged prints from & number of films
captured in the liiddle East have been made at Dollis Hill,
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Simplex Repeater for Telegraph Circuits

The first of the simplex telegraph repeaters to be supplied to the
War Office for use in the Middle East (see previous diary entry of 23rd
January) was delivered from Holloway Factory to-day. On laboratory test
it proved to be completely satisfactory, and the remaining equipments will

be made to this model. Research Report No. 11685 refers.

Use of Telephones with G.D. Respirator

An interim report was sent to the Ministry of Home Security on the
gpeech transmission qualities of an attachment to the C.D. type respirator
for use when telephoning or when giving orders to squads in the open air.
The device effects a considerable improvement in the speech transmitted,

is cheap and can be fitted easily to C.D. type respirators.

Records of Aeroplane Noise - Previous Diary entry 24th August, 1941

A glass disc reproduction from the film records of noise has been

prepared and accepted by the R.A.E. as satisfactory. Ilfords will now

A similar reecord is now required for machine-gun noise for air gunnery

1942
27th April
1942
prepare 200 copies.
training.
29th April Demonstration of Auto-Teller
1942

Under the heading of "Work for the li.A.P. Telecommunications Ressarch
Establishment", a diary entry of 22nd December 1941, and earlier entries,
described the development of auto-teleplotting equipment at Dollis Hill.,

A woriking demonstration of this equipment was given to-day to Air Coumodore
De Burgh and other officers of the Air Ministry, Air Cormodore Cunningham
and other officers of Fighter Coummand, Air Commodore Warrington Morris,
Commandant Royal Observer Corps and representatives of the D.C.D.,

¥Ministry of Airecraft Production and of the Telecommunications Department,
G.P.0. The demonstiration consigted of three manually-operated teleprinter
channels working into the auto-teller which converted the incoming teleprinter
characters into speech at a speed of approximately five plots per minute
and distributed these to three positions equipped with earphones at the
plotting table. Experimental equipument had been designed for the trans-
mission of plots from R.D.F. stations (the plots being automatically
transmitted from the calculator) so that the whole range of characters

utilised in the normal coding of plots from Royal Observer Centres was

not/
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not available. It was explained, however, that the equipment could
easily be modified to give such facilities and also to ernable a higher
speed of plotting.

During the subsequent discussion it was teken for granted that
the line position would in future necessitate much information being
transmitted on telegraph channels and endeavours were made to assess
the merits and drawbacks of the auto-teller for retelling plots
received in teleprinter code as compared with the use of unskilled
R.A.F. operators for this purpose. The advantages of the auto-
teller were seen to lie in the considerable saving of staff and
accommodation which would be achieved, the slimination of human
error especially when operators were fatigued, the higher quality
of received speech and the saving in timetestimated to be bstween
five and ten seconds]as compared with the normal re-telling methods.
On the other hand, there are the disadvantages that a certain loss
of flexibility must result from the use of the mechanical device,
additional maintenance problems would be introdiced and the
mechanical reliability of the equipment was at present an unknown
quantity. With the auto-teller no record is received of the incoming
plots and plots cannot be queried, but there is a difference of opinion
in the R.A.F. as to whether this is a disadvantage or not.

It was finally agreed that the Air Ministry in collaboration with
Fighter Command and the G.P.C. should prepare a balance sheet showing
the pros and cons of the device. It was agreed that in preparing this
balance sheet cognisance should be taken as far as possible of the
modifications to aireraft reporting systems which would shortly be
required as a result of the introduction of Inland Filter Rooms at
Fighter Groups. It was also agreed that concurrently with the prepar-
ation of this balance sheet, the Post Office should give facilities to
Fighter Command to carry out any trials necessary to test the
reliability and accuracy of the deviece in the Post Office Laboratories
at Dollis Hill, The Resesarch Branch in agreeing to these proposals
stated that it should borne in mind that production of the final equip-
ment would necessarily occupy a period of many months and stressed the
desirability of obtaining an early decision if a large number of

equipments were ultimately to be brought into use. On the other hand,

in/



29th April
1942
(Cont'd)

30th April

Page 136,

RESEARCH BRANCH SECRET WAR DIARY

in view of the large programme of work for the Fighting Services
to which the Branch was committed, if developuent of the device was
not to be proceeded with, an early decision was again of considerable

importance.

Work for the War Qffice

1942

lst lMay

Various discussions have been continued regarding procedure-and
equipment for microgram services terminated at Cairo and Jerusalem. Five
Graflex cameras have been obtained and tested and a number of Army staff
trained in the use of the equipnment.

Methods have been discussed with M.I.5 for obtaining small photographic
records of plans and drawings which might be destroyed in the sevent of invasion.
Special films have been prepared for the use of foreign sgents. These require
gpecial processing and are designed to fog completely if the normal

processing procedure is adopted.

SneciéTZEgr Combined Services Organisation - Case No, 11714 refers

It will be recollected from the diary entry of March 7th that the
solution to a problem confronting a certain Combined Services Organisation
can only be found by testing a very large number indeed of alternative
circuit combinations. Equipment$ for the preliminary testing of eircuit
coubinations of this type are already in use and are being further developed
by the firm which originally designed them so that the speed of testing will
be considerably increased. Work in connection with speeding up the
preliminary testing is also being undertaken at the Telecommunications Research
Establishment, where the scheme using gas filled relays is being experimentally
developed. Not all the results cbtained during the preliminary testing are
of interest: those which are can be discriminated and the particular e¢ircuit
combination giving rise to them deseribed (on a lamp display) by further
testing with equipments utilizing automatic telephone switching apparatus.

A preliminary review of the complete problem indicated that the Research
Branch could best assist by the development and construection of equipments
for the second stage teating, This was undertaken, The review indicated
that at least four equipments would be required initially with possibly
eleven more later.

Construetion of the first f'our equipments was estimated ag likely to

take 25,000 manhours of work in the laboratory, chiefly in the assembly
and/
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and wiring of apparatus. It would also absorb a considerable amount of
apparatus some of which was in short supply. The steps taken to over-

come these two difficulties are set out below: -

(1) The Research Group concerned had not been so heavily loaded during
the past six months and in consequence some of its complement had been trans-
ferred to assist other Groups on urgent defence work. Such staff as could
be were recalled but this still left a serious deficiency in Skilled Workmen
grades capable of wiring up apparatus, The Group was then strengthened
firat by the diversion to Dollis Hill of four U.S.W's earmarked by the
Department for transfer to the Combired Services Organisation in question
in place of enlistment in the Army. These four men will accompany the
first equipment to its destination, instal it and remain to undertake the
maintenance of it and similar equipments. An approach was then made to the
L.T.R. and it was found that the Region was willing to assist by loaning
U.S.W's and S.W.II's with experience of exchange construction. Nine of
these have or will be obtained to give assistance at Dollis Hill on the
understanding that they will be released immediately should enemy damage
to London exchanges make their return desirable. These increases in
wiring astaff left initially the completion of the circuit design and
latterly the limited number of men who could obtain simultaneous access
to the racks for wiring purposes as limiting factors to the speed of
construction. At first the Combined Services Organisation would not
congsent to the object for which the ejuipment was desired being disclosed
to anyone in the S.A.5. Group except lir. Flowers, the Executive Engineer.

He, therefore, had to proceed with the circuit design unaided. Strong
representation was made to the Combined Services Organisation that this
was delaying the work and eventually consent was obtained for full details to
be défclosed to Mr. Broadhurst, Assistant Engineer. He then was enabled to
take[share in the circuit design whieh has only proceeded a few hours shead
of the wiring up of the equipment. The staff in this Group worked on an
average a 70-hour week during April and at the end of the month,when the
additional wiring assistance had been obtained and the circuit design
completed, a night shift was started.

(2) With the agsistance of the Deputy Engineer-in-Chief, delay in obtaining
stores was entirely obviated. He obtsined the agreement of the Telecommunicat-

igns Department that the job should be placed at the head of the current Master

List/
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List, and the necessary relays, racks, etc. were obtained through the

Stores Department without delay.

Assistance to the Aeronautical Deovartment of the Nationsl Physical Laboratory

The Aeronautical Department of the National Physical Laboratory are
caryying out tests on small-scale models with a view to improving the
design of driving brakes on aireraft in order to reduce the stresses produced
in the tail plane when the brakes are operated. The stress is recorded on an
oscillograph by a method meking use of the magnetostriction effect in a
nickel rod. Owing to the great difference in the natural resonance frequencies
of the actual and mocdel tail planes, the stress in the actual tail plane could
not readily be deduced from the records obtained from the model. The Research
Branch designed and constructed a modified electrical circuit, inecluding a
corrective network, to compensate for the natural resonance of the model.

The required information can now be obtained from the records. Research
Case No. 11723 refers. 3
Work for the War Office XXVIII - Works Order No, 2243 W/40 refers

Building work at the special P/AW camp at Latimer is practically complete
and installation of listening and recording equipment has been carried out.

Thirty-two cells and seven interrogation rooms have been fitted with
microphones. The mic rophone amwplifiers and the main power controls, fuses,
etc. are housed in a separate room in order to avoid well-meaning interference
by unauthorised and ungualified persons. Thig room will also contain a work
bench and testing equipwent for use by the permanent maintenance staff, which
the War Office has agreed to provide. Six listening and recording positions,
each equipped with recording amplifier and two machines, are provided in each
of four rooms. Microphone circuits terminate on a jack field at the listening
positidns so that each haa access to all cells and interrogation rooms.

Four transeribing rooms have been provided and each will be fitted with three
or more transcribing tables as required.

Tests carried out on the completed equipment indicate that the improvement
over existing installations, which was to be expected as a result of the
opportunity of designing rooms for their specific purpose, has been fully
realised. Officers with experience of such work have expressed themselves

as very gatisfied with the results achieved.

Although the buildings are apparontly ready for use, no date has yet

been fixed by the War Office for bringing them into service. The interval

is/
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is to be employed in giwing the officers engaged on listening work a

refresher course in listenin; and recording technique.,
Tests of interferins effects of Aireraft Noise

About six months ago it was realiged that an aerodrome wss in course
of construction at Bovingdon, some 2% miles from the PAl camp at Latimer,
and it was feared that aircrafi wmight cause serious interference with the
listening work. A series of tests was accordingly arranged for Thursday,
7th May, when a Halifax bomber was to fly over ths camp at various heights
to be arranged with the pilot on that morning. The War Office proposed
that experienced officers should listen on the equipment while the aireraft
was flying overhead and express an opinion as to the nagnitude of the
interfering effect. Experience has shown, however, that opinions of this
kind are of very doubtful utility and it was decided to carry out articul-
ation tests. Since it was not possible on security grounds to take
experienced testing crews to the camp, recording of logatoms were made
and these would be reprcduced on hizh quality equipment in two of the cells
under various conditions of window opening. The sounds received in the
listening rooms were to be recorded and the records thus made sent for
transcription by expert Intelligence Cfficers. By this means it was
hoped than an analysis of the errors would provide some measure of the
interfering effect of the aircraft which would independent of personal
opinions and prejudices.

Everything was ready for the tests at 10.0 o'clock on Thursday
morning when the pilot of the aireraft was due at the preliminary conference.
At 12 o'clock news was received that the aircraft had been damaged by anti-
aircraft obstacles when landing at Bovingdon aerodrome. It transpired that
the Department of the Air Minigtry providing the aircraft had not contacted
the Department of the Air Ministry building the aserodrome and ascertained
that the latter was usablel No standard marking to indicate that the
aerodrome was unfit for service was displayed at Bovingdon and the pilot
had been unable to see the obstruction until touching down. As the aircraft
was too badly damaged to teke off again immediately, it was only possible
to arrange a prograume with the pilot which was to be carried out on
Saturday morning. The programme was as follows. The aircraft would
fly over the camp at 1000', 2000', 4000' and 8000' on a specified course,
gtarting about four wiles on one side and finishing five or six wiles on

the other. Arrangements were made for synchroniging the articulation

testing/
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testing procedure with the progress of the sircraft by means of radio telephony.
The weather conditions were perfect to-day and the tests were carried out
satisfactorily. Some modification was necessary as the effeect of the aircraft
noise was considerably less than had been anticipated and, instead of carrying
out the last test at 6000!', thig was altered to 500'. The records have been
gsent for transcription and on return will be analysed.
Army S + D Telephone and Telegraph Fguipment

Following the investigation carried out by this Branch, a meeting was
held to-day between representatives of the S.E,E., Messrs. S.T. & C. and the
Research Branch to discuss the uses of the Army design of S + D egquipment.
(Diary entry of 9th January 1942 refers). It has been decided that a
simplified model should be designed, and the meeting discussed the exact
facilities to be provided.
Work in connection with the orovision of Telephone Carrier Circuits in Scotland

The progress of the various schemes was surmerised in the Diary entry of
the 3lst ifay 1941. Murther progress made in connection with some of the
gchemes is briefly referred to below.
(1) Wick Emergency Repeater Station

Equipument has been provided for Wick Emergency Station to enable one
group (actually 11 circuits) to by-pass Wick and link the Inverness-Wick
land coaxial cable with the Wick-Lerwiek submarine cable.

fhe equipment has not been installed owing to delay in completion of
the building. Research Case No. 11591 refers.
(2) Kirizwall No. 2 Station

Equipment has been provided for Kirkwall No. 2 Station to replace
that already in serviee in the Kirkwall Temporary Repeater Station. The
equipment concerned is the terminal equipment for the Wiek-Kirkwall submarine
cables (3-l2-circuit systems + 2=-1 + 2-circuit duplex systems). Kirkwall-
Lerwick submarine cable (1 group-operated 12-circuit system + a 1 + 2-
eircuit duplex system).

The equipment has not yet been installed owing to delay in completion
of the buildings. Research Cases Nos. 11312 and 11313 refer.

17ma_tone" Method of transmission of Teleprinter Signals

A meeting was held to-day between members of Tg., W. and R. Branches
to discuss the use of a "two-tone" method of transmission of teleprinter
signals over radio links to America. It should be possible to provide

nine telegraph channels over one telephone circuit if 120 c/s spacing of the

carriers/



Pogo 142.

1.8th May
1942

23rd liay

RESEARCH BRANCH SECRET WAR DIARY

carriers is used, but the American standard is & 170 ¢/s spacing and they

may wish to use their standard apparatus. The question of the supply of
the filters at both ends may be a determinming factor as to which spacing

is ultimately used.

Post Office and Siznals Co-Ordinetion Committee

1942

26th lay
1942

30th May

At the instance of the Research Branch representative it was decided
that a formal protest should be recorded regarding the absence of inform-

ation about the performance in the field of apparatus designed by the

Departrient in co-operation with Signals. Two cases where there had

been lack of co-ordination were mentioned specifically and the War

Qffice representative promised to investigate.

Hessrs. L.S.5. Recording Co. have a contract for 15 recording and
re-play equipments for training fighter pilots in the procedure and
the correct use of R/T sets. When the first one was completed it was
felt that there was some doubt as to whether this would really meet the
requirements, The question was discussed with Squadron Leader Lloyd-
Jomes of Woodlands ! Stanuwore, who is responsible for the direction of
this training, ond modifications were agreed. The modified set has been
supplied to Squadron Leader Lloyd-James for examination and has received
his approval.,

Instructors at tiraining centres have experienced sonme difficulty
in operating and maintaining the recording equipment and it has been
arranged that as other sets become available the officers or other
ranks, who will be responsible for them, will spend two or three days
at Dollis Hill becoming familiar with the operation and maintenance

of the recording machines.

Provision of Carrier Telephone nipment for the operation of Qircuits

1942

between Gt. Britein snd Northern Ireland (Schemes 129 snd Extension)

This Branch hes assisted by construction in the laboratory of
transmission equipment necessary to enable standard apparatus to be
adaepted to the unusual conditions of this route, The schemes provide
12 carrier circuits between Holyhead and Dundonald via the Isle of Man.
These are operated as follows:

Holyhead-Cres-ny-baa (Douglas Radio):- Short wave radio using different

frequencies for the two directions. This link was provided by W. Branch
and transmits the carrier channels in the range 60-108 ke/s in each

direction.
Creg-ny-bas/
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Creg-ny-baa-Port FErin:- In multi-pair land cables, transmitted in the frequency

range 12-60 ke/b.

Port-Erin-Ballyhornan: - On the phantom circuits of the Port Erin-Ballyhornan

(1929) 4-core balata submarine cables, transmitted in the frequency range 12-60
ke/s.

Ballyhornan-Dundonald:- On a new high frequency balanced pair cable, transmitted
in the frequency range. 204-252 ke/s from Dundonald to Ballyhornan and 12-60 Xc/s
from Ballyhornan to Dundonald. Completion of a duplicate terminal at Belfast

is now proceeding.

The scheme is planned to enable the maximum number of circuits to be
operated over the phantous of the submarine cables, whers phantom-to-phantom
erosstalk is a limiting factor. Approximately 18 circuits can be provided in
this way, but a maximum of 24 has been allowed for. 1In the final arrangement
the circuits will operate in the range 12-108 kc/s on the submarine cable (i.e.
as many circuits as possible in this range), 12-108 kc¢/s from Ballyhornan to
Belfast and Dundonald, and 156-252 ke/s from Belfast and Dundonald to
Ballyhornan.

The 12 circuits already provided operate with No., 5 System l2-chamnel
terminals at Holyhead and Dundonald. Transmission crosstalk and noise
conditions are satisfactory, although the usual noise limits are exceeded on
the radio link. The system is synchronized throughout.

The work will be briefly described in Research Reports Nos., 11461 and
11636.

Equipment of Liobile Carrier Telephone Terminals

Two mobile carrier terminals have been constructed for the Defence
Services Line Telecommnunications Board to provide rapid service over a sub-
marine cable of the standard concentric paragutta type. The equipment used is
the S0S.3F gystem of the type designed for the "Hedgerow" scheme, but rebayed to
fit the vehicles.. Additional receiving amplifiers have been fitted to enable
the equipment to work over at least 110 nauts of cable,and equalizers are
provided for 20-110 nauts. A reserve terminal is being equipped for one end.
The equipment provides three speech circuits and six telegraph channels
in each direction (when used in conjunction with existing mobile 6-channel
telegraph equipments).

Photographic and other Services for the War Office

(1) Supervision of the technical side of the London-Cairo kicrogram Service
has continued, 20,000 photographs having been transmitted during liay. A visit
has been paid to Farnborough to discuss a minor modification to the new equipment

nov/
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now being made by Messrs, Williamsons., Six R.E's and eight A.T.S's
are at present undergoing training at Dollis Hill in the use of the
equipment.

(2) When a copy of a letter from a prisoner of war is required, it has
been the practice to send it to a commercial firm for reproduction,

A demonstration of a method of reflex printing suggested for other
documents has been given by the Research Branch to the 0/C. of the
Departuent concerned and this method will now be adopted.

R eech Trainirg Fopipment for A.F.V. School, Bovington Cam orset

The A.F.V. School at Bovington is responsible for the training of
instructors of A.F.V. personnel in R/T and W/T signals procedure for
all Commands in this country and abroad.

A request was received from the School during April for the
provision of an R/T speech training recording equipment similar to those
supplied by Messrs. M.S.S. Recording Ce. to the R.A.F. It has been
found by experience that slight modifications to this equipment to
meet the particular needs of the user are generally necessary. His
requirenents were therefore discussed with Major Campbell of the School.
It was found thattwo types of equipment were contemplated. The first
in which the recording equipment was to be incorporated was to enable
ten pupils, who were supposed to be in separate tanks, to be connected
together by circuits which would simulate as far as possible the facilities
and performance of the No. 19 wirelesas set. It was found that owing to
limited apparatus available to the School, it was not possible to provide
gide-tone to the pupil who was transmitting. The only noise which was
to be supplied was intended to represent the background noise and inter-
ference received on the No. 19 set. Experience gained during tests made
for the Advisory Committee on Army Telephone Instruments had shown that
gside-tone and tank noise leaking pamst earpads were of paramount importance
in determining the performance of operators in tank noise. It was,
therefore, suggested to Major Campbell that these conditions should be
gimulated as far as possible and he was in full agreement with this
proposal.

The equipment as finally designed gave the following facilities.

In the receiving condition the pupils receive in their earphones noise

corresponding to that which they would experience in a moving tank and
also/
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3lst lay also the normal background noise of the No. 19 set. Speech received from
1942 other pupils is superimposed on this noise. In the transmittfﬁnlgggiggise is
(Cont'd) modified to represent tank noise only, and the pupil hears his own side-tone

at approximately the level normally provided by the No. 19 set. Should two

or more pupils speak simultaneously, each hears only his owm gide-tone in
addition to noise, while the remsaining pupils hear all the spesakers and also

a heterodyne whigtle intended to represent interference produced by two sets
trangmitting simultaneously. The recording equipment is comnected in such a way
that it is possible toc transmit back to any pupil his owvm transmission as heard
by the remaining pupils. Fgeilities are also provided for the attachment of
morse keys to the pupils' sets so that consistently bad morse sending on the
part of any pupil can be démonstrated to him,

The second equipment was intended mainly for W/T training and training in
procedure during squadron or regimental exercises. Five rooms were to be
equipped with 18 sets each, and the intercomnection of the sets in each room,
the control of radio background noise and of radio signal strength was to
be carried out by means of a control box operated by two instructors. Again
the limited apparatus available to the School made the provision of side—tone
and continuous tank noise impossible, but a new design was suggested which gave
similar facilities in thess respects to the first equipment with the exception
that the noise was not modified when the pupils changed from receiving to
transmitting. Noise was provided for all five rooms by a single gramophone
unit, a record of tank noise used for testing purposes at Dollis Hill being
employed. The gramophone unit also eewhimed two oscillators (one spare)
for providing W/T signals.

Oné equipzment of each type was completed and installed yesterday and
was demonstrated to-day by the A.F.V. School to Signals instructors from all
Coumands. Both the School staff and the visiting instructors were impressed
by the usefulness of the equipment and a conference of instructors will
press the War Office to authorise the provision of similar equipment at all
R/T and W/T training centres at the earliest possible moment.(R.Case No.ll735 refers)

1gt June Advisory Committee on Army Telephone Instruments
1942 Following a meeting of the Committee on the 28th ultimo, a sample headgear
assembly was submitted to-day to the Linistry of Supply, E.S.2.{T). The
sample incorporates the new small Goodman moving coil telephone receivers and
results from consideration by the Advisory Committee of all the known require-
ments in Armourea Fighting Vehicles. The assembly has rubber earpads designed

to/
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lst June to give the maximum sound exelusion with the greatest comfort. These
1942 pads are held in position by a webbing strap passing over the head
{Cont'd) and presged against the ear by a light piano wire spring passing

round the nape of the neck. The assembly is easily atowable and in

this respect it is an improvement on existing patterns. It is also
capable of being worn under steel helmets and is, in fact, the only type
likely to be guitable for use with the new P type helmet. As a mamifactur-
ing proposition, it is much simpler than any existing type of assembly

and while rubber is used, the quantity of this material has been kept

down to the minimwm end reclaimed rubber may be used in some places.

The assembly was shown to Brigadier Naesmyth and other officers at the

A.F.V. School, Bovington, on Sunday, liay 3lst, and enthusiastically

received.
5th June Spnecial Work for Comhined Servigesg Organisation
1942 (1) Case No. 11714

The first of the four equipments referred to in the Diary entry
for the lst lay is being shipped to the Combined Services Establiéhment
at Bletchley Park this week-end. ‘Wiring of the equipment was completed
about mid-May and some days were then absorbed in "echasing" and subseg-
uently rectifying circuit faults. Bearing in mind that construction
of the equipment was started before a circuit design had been properly
completed, the number of circuit re-arrangements which had to be made
was surprisingly few. The equipment has since been given s functional
test so far as is possibielin the presence of Services personnel at
Dollis Hill and promises to do all that is required of it satisfactorily.
It has been arranged that an Inspector from the Group concerned should
be temporerily resident at Bletchley Park during the installation and
period oé early use of the equipment in order that any difficulties which
may arise will be dealt with without delay. This equipment has been
completed much in advance of the completion of the high speed equipments
for preliminary testing being constructed at the Telecommunications
Research Establishment and by the British Tebulating Company. The
closest contact possible has been established with the latter and the
Research Branch has offered all assistanee in its power towards

obtaining/
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obtaining the small quantities of standard Post Office equipment required.
{2) case No. 11757
On the 12th May the assistance of the Branch was requested by the same

Coubined Services Organisation in connection with another problem. The
Organisation had‘by a brillient piece of mathematical deduction‘worked out
the prineiples of operation of a ciphering machine for a five unit code.
In principle the method of operation on the code is for each of the five
units to be taken separately through a chain of commtating devices sach of
which may or may not reverse the direction of the current. An experimental
"lash—uﬁ'using automatic telephone apparatus had been attempted by the Combined
Services Organigation, but the facilities available to them did not permit
them to proceed very far. Equipment to perform the ciphering operations
wag urgently required and the Research Branch was asked to undertake this.
The requirements were studied and the job undertaken on 1l4th Kay.

The first eauipment was completed and testing out started on Whit
Monday, Lay 25th. Very few alterations were required and the equipment
was demonstrated, successfully de-ciphering intercepted traffic at the
end cof the same week. It was transferred to Bletchley Park and installed

there on June 3rd.
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Records of Aeroplane Noise (Previous Diary entry 27th April, 13942)

It is understood that the aeroplane noise records supplied for
training purpoges to the R.A.F. are completely satisfactory, and that
contracts have been placed by the M.A.P. for over 600 play-back eaquipments.

Portabie Telegraph Distortion Measuring Set

1942

19th June

The expangion of the teleprinter network to remote Stations under the
D.T.N. scheume has produced the need for a simple portable means of measuring
the overall distortion, and hence the real margin of a complete teleprinter
eireuit, ineluding the terminal instruments. A simple tester which has been
developed in this Branch indicates the distortion on a received signal by
detecting the surges in the teleprinter eslectro magnet winding resulting
from a movement of the armature. Early field trials were carried out at

Hounslow' to-day.

Work for the War Office in connexion with the libecrogram Service

1942

20th June

22nd June
1942

A service averaging 1400 photos per day is operating from Cairo
to London and s heavy increase in this traffic is imminent. A second service
between Jerusalem and London started to-day, and it is anticipated that within
a few weeks trafiiec will be received from India and the United States. A
total of nine processing units is envisaged to cops with these expansions,
and it is proposed to set up further establishments in and around London.

The whole of the technical aspect of the microgram service, including
the provision of equipment, planning of accommodation, training of Army
operating personnel, and the processing of the records received to date

has been supervised by the Research Branch,

Location of Buried Casuslities

The special equipment developed by the Research Branch for detecting
tapping noises made by persons buried under the debris of wrecked buildings
was tried out recently following the air raids at Bath and the explosion
in S.E. London. Detailed reports show that there is no fault apparent in
the design of the apparatus, although the experience gained indicates that
considerable improvements could be made in the organisation of the rescue

squads.

Demonstration of Auto-Teller

The procedure decided upon at the meeting between Post Office, Air
Ministry and Fighter Command officers, and mentioned in the Diary entry of
the/
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the 29th April has been followed and a series of plotting and accuracy
tests has been made on the model auto-teller. These tests were made
with the co-operation of the Operations Research Section (M.A.P.)
using W.A.A.F. personnel, The results show that an auto-teller
channel can be depended upon to convert teleprinted plots into uniform
high quality speech. During the plotting tests éovering a period of
nearly three weeks, one auto-teller channel dealt with 20,000 plots
of which 5,500 plots were checked. Of these 5,500, only four
were mutilated by the auto-teller.
A series of 1J00 plots were dealt with simmltaneously by means
of the anto-teller and a retelling link from teleprinter tape at a
speed of five plots per minute. Seven plots were mutilated by the
autotelling link and ten on the retelling link, These errors include
those due to the personnel concerneg. |
The efficiency of plotting was found to be nmuch more dependent
on the mental and physical state of the plotter than upon whether
auto-telling or retelling was used.

Advisory Qoumittee on Army Telephone Instruments
A report has been sent to the I{inistry of Supply (Committee Report

No. 4) setting out in general terms the limits of the noise level
in which carbon microphones can be usefully employed. These limits
have been arrived at esaconsequence of the experimental work carried
out in connexion with certain specifie questions. Although to a
certain extent, the use of carbon microphones in noisy locations
depends on such factors as the extent to which noise can be excluded
from the microphone by its mouthpiece, it appears that the normsal
inget type of carbon microphone is unsuitable when the noise lsvel
exceeds 90 db. Use of a specially deaigned carbon microphone may
be congidered for noise levels scue 10 db or so higher, but should be
avoided if the substitution of other types is poasible.

lodels of two designs of headgear assembly for field line and
radio equipment were submitted tc the Ministry of Supply on 9th June.
In the proposed agseublies, the telephone receivers are pressed against
the ears by a steel spring pessing behind the nape of the neck and
held in position by a webbing band passing over the top of the head.

Vocoder/
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Vocoder Tronsmission

Experimental work is proceeding in comnexicn with vocoder transiaission.
With this system, speech at the transmitting end is divided into ten
frequency bands and signals,corresponding to the energy in each of these
and to the frequency of the fundamental larynx tone, are transmitted over
the line. The signals control speech synthesising equipuent consisgting
of variable frequency and harmonic shanmeis at the receiving terminal.

A manually-operated synthesising equipment was successfully desnonstrated
by the Bell Telephone Laboratories at the New York World's Fair in 1939.
Full design details for receiving and transmitiing terminals were obtained
from the Bell Telephone Laboratories and two terminals have been constructed.
By the allocation of a freauency band extending not more than 25 ¢y
on each side of the carrier to each éne of the line chamnels and using
a quadrature method of traﬁsmission, it should be possible to tranamit
comuercial speech within a range of 350 c/s At the present stage, speech
is intelligible, but further work is necessary to improve the naturalness.
Research Cases Nos. 11577 (Terminals) and 11578 Transmission System)

refer.
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16th July Work for the War Offige - Works Order No. 2243 W/41

1942 The special P/M camp, which has been built in the grounds of Latimer
House and fitted with listening and recording equipment, was brought into use
by the War Office to-day. Owing to the fact that the prisoners! accommodation
has been specially designed for the purpose, overhearing results have been
extremely good. Some difficuities have been experienced by the operatora
in familiarising themselves with the recording equipment, whieh is operated
in a slightly different manner from that previously installed at Cockfostera.
Experience is, however, reducing these difficulties and it is hoped that full
efficiency will be reached very shortly.

It has been found that ventilation in the cells is insufficient and
prisoners tend to sleep unduly. Experiments are in progress in co-operation
with the Ministry of Works with a view to finding a method of improving
the ventilation without increasing the amount of noise entering via the
windows and without arousing suspicions in the prisoners! minds.

Since the War Office failed to provide the agreed maintenance ataff by
the opening date, lr. G.P. Copping, one of the officers released to the
War Office for this purpose, has taken over the maintenance on a full time

basis pending his commisgioning as an Army officer.

18th July Provigion of Transatlantic imlti-Channel Telegraph System

1942 On 22nd June the Branch was requested to provide equipment for operating
four 2-tone V.F. telegraph channels over a short wave radio link. A standard
Peas
12-channel V.F. telegraph system was modified, special tomassamn-scnaset—me

designed and constructed and the whole of the equipment was tested and
assembled for operation by the 13th ingtant. Traffic tests were made with

the distant end on two days later and highly satisfactory results were obtained,
working 80 words per minute morse on all four channels. The system was put
into operational traffic with Washington to-day, the channels on this side
being terminated at London, Cheltenham and "Widewings". The aystem has

proved satisfactory in opseration and will shortly be enlarged to provide six

channels.
24th July Advisory Committee on Army Telephone Insgtruments
1942 At a meeting of the Committee held to-day, Dr. Radley stated that he

had been requested to attend a meeting of the Communications Coummittee of the
Scientific Advisory Couneil, Ministry of Supply, on the previous day. He
had done so and had spoken of the ground covered by the A.C,A.T.I. during the

past/
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past 12 months. Major-General Butler, Colonel Elsdale and Dr. Paris
(C.P.R.S.D.) had asked him to convey to the Committee the appreciation
of the work it had done. Closer liaison, especially with the U.S.A.
through an American representative, had been discussed, and Dr. Paris
and Dr. Radley had arranged to meet within the next few days to review
possibilities. Dr. Radley stated that the Communications Qommittee of
the Scientific Advisory Council had proposed that he should be co-opted
as a permanent meuber. This would prove a useful link in ensuring that
the characteristics of new radio sets were considered in conjunction
with those of the microphones and telephone receivers with which they
would have to work.

The Comittee at its meeting to-day approved the issue to the
Ministry of Supply of two reports. The first of these gives the
results of tests on production samples of the moving-coil microphone
as modified mechanically in accordance with the suggestions of the
Committee. The tests showed that, even under severs atmospheric
conditions, moisture will not penetrate the sealing, and that the
microphone should be entirely satisfactory in service, The second
report gives the results of tests on DLR. receivers for field line
equipment constructed with diaph?agms of alternative material., These

tests were carried out in view of the supply position.

Army carrier guad cable

1942

27th July
1942

Owing meinly to the shortage of polythene, the supply of this cable
has fallen far below requirements. Two quite different types of cable,
Pyrotenax (magnesia insulation) and paper core have been considered as
possibilities for filling the gap. The former is excellent mechanically
but supply is limited. The paper core cable can be got in quantity
but, with an ordinary lead sheath, is too week and too heavy., Sheaths of
such waterial as polyvinyl chloride are not satisfactory alone as they
admit moisture. A thin lead sheath covered with polyvinyl chloride and
a steel braiding is, therefore, being tried. Research Branch is assisting

the liinistry of Supply in this development.

Work for Combined Services Orpanisgation

(1) Case No. 11714
The asecond of the four equipments referred to in the Diary entries
for 1lst May and 5th June was shipped to the Combined Services Establishment
at Bletchley Park this week-end. The first of these equipments has now
been/
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27th July been in gervice for a fortnight, working 24 hours per day, and has given

1942 entirely satisfactory results, As a result of the success of the first

{Cont'd) machine and the experience which has been gained during its operation, the
Branch has been asked that the third and fourth machines should provide
additional facilities. This will enable the testing to be carried out on
material which is much more scanty in nature and which does not link together
as a comprehensive whole, The regults obtained from the second stage testing
will also be subject to much more rigorous check by the machine for
inconsistencies. The answer eventually displayed by the machine will be
one of a few‘}nstead of one of very many‘possible answers. Proviasion of the
additional facilities which have been discussed in conference with those who
will have to operate the equipment has necessitated almost complete redesign
of the circuits. This is now finished and construction of Nos. 3 and 4
has been stated.

(2) Case No, 11757
The purpose, principle, construction and installation of the first

one of these equipments was referred to in the Diary entry of the 5th June
last. The second equipment was installed and brought into use on the
18th instant., Congiderable improvements have been made on the first model,
The second is capable of operating at normal teleprinter speeds and occupies

less than two-thirds of the space of the first.

29th July Work for the War Office - Works Order No. 2263 W/41
1942

The audio
frequency outputs from the five sets have been extended to five listening and
recording positions at St. James' Street. = By means of a push-button, an
operator at any one of these positions can step the uniselsector to the
desired extension. Reception on all extensions has been found to be excellent

and the gwitching facilities have proved satisfactory.

3lst July Provision of 12 carrier ecircuits between Kyle (Ross-shire) and Benbecula

1242 {Scheme 123B)
The submarine cable on this route runs from Loch Slapin (Skye) to

Benbecula/
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Benbecula and there are balanced pair land cable sections at each
end, with a short submarine link between Kyle and Kyleakin,

Twelve circuits have been provided on the single pair by
means of Carrier System No. 7 and group modulating equipment
constructed by the Research Branch (12-60 ke/s from Kyle and
72-120 kc/s from Benbecula). There is an intermediate repeater
station at Broadford (Skye).

Six circuits were made available for traffic on 17.7.42;
the remaining six circuits will not be available until the end of
August as additional filters are required to remove the 60-108 ke/s
components from the output of the Carrier System No. 7. Research
Report No., 11386 will refer.
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Soveech tralning eguipment for personnel of Armoured Fishting Vehicles

1942

22nd Kugust
1942

25th August

At a wmeeting with Capt. Hackworth of M.T.l2 (War Office) and
Major Campbell (Ministry of Supply) it was learned that the War
Office had approved the use of speech training egquipment similar to
the experimental apparatus supplied to the A.F.V. School, Bovington
Camp, for training A.F.V. personnel in the use of radio and intercormunicat-
ion sets. All training Units wers to be equipped and 15 sets would be
required. Financial authority has been obtained and a request to arrange
for manufacture and testing of the equipment is expected shortly from the

Ministry of Supply. Case No. 11735 refers.

Campbeltown-Port Ellen Circuits

Two 1 + 4 Circuit Carrier systems have been set up betwsen
Campbeltown (Kintyre} and Port Ellen (Islay), using modified Carrier
Systems No. 4. Two submarine cables are used between Glenbarr and
Port Ellen, one 4 core (No. 2) and one 8 core (No. 3). Four cores
in the No. 3 cable are used for a V.F. telegraph system, leaving four
cores in each cable for the new gystem.

A 2-wire audio circuit is operated over each of the four submarine
cable pairs, being extended to Campbeltown on open lines. The carrier
circuits operate 4-wire throughout, with "zoes" and "returns" in
geparate submarine cables and in a single land cable between Campbeltown
and Glenbarr, The carrier circuits only are repeatered at Glembarr.

The new schemne replaces three audio eircuits, two 2-wire and one

4-wire between Campbeltown and Port Ellen. Case No. 11446 refers.

Work for the War Office (Works Order 195 W/40)

1942

26th Aupust

The special P/ camp at Latimer being full, an Italian U-Boat
crew has been housed at New Market P/N Cage. A mobile listening and
recording unit was taken to New Market to-day and wiring, already
installed there, was tested and found in good order. Considerable
difficulty is being experienced owing to the fact that the War Office
has not yet obtained technical personnel for these units. This matter

is being pressed with the utmost urgency.

Provision of Auto-Tellers

1942

A series of meetings has been held with the Telecommunications
Department, Air hinistry, M.A.P. and Fighter Comnand regarding the
immediate provision of Auto-tellers and S.T. & C.'s concentration eauipment

for/
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26th Aupust  for use with the new Inland Filter Room scheme which it is proposed

1942 to bring into operation on December lat. The §.7. & C. have promised
{Cont'd) to equip two Groups with concentrators by that date, but it is expected
that Auto-tellers camnnot be provided before June 30th, 1943, The
S.T. & C. gear reduces the staff required at the Pilter Rooms and
also the number of channels in the D.T.N. network required for broad-
casting to Sector and Gropp Operations Rooms. The Auto-tellers used
at Operations Room ends of the circuit would enable a very considerable
reduction of staff to be made there, but the amount of equipment
required is large, e.g., at Fighter Cormand H.3. {(the largest
installation) 26 19" bays of equipment 8' 6" high plus power plant
will be required. This includes a proportion of spare apparatus
to allow for break-dowm. If all sectors are eventually equipped, over

30 installations of various sizea will be required.

27th Aupust Advisory Committeeg on Army Telephone Instruments
1942 Following the proposal that this Committee should be mads a Sub-
Comiittee of the Communications Committee of the Scientific Advisory
Council, Ministry of Supply, the new terms of reference were discussed
to-day. The Scientific Advisory Council had pointed out that it had
been advantageous to have  terms of reference as wide as posaible
so that they could be taken to embrace any matters which could be
taken legitimately as arising out of them. The Committee, however,
thought it importent that its new terma of reference should take
cognizance of the fact that the performance of a microphone and telephone
receiver may be profoundly changed by the characteristica of the
apparatus to which they are directly connected. The target perform-
ance of the telephone instruments also depends on the characteristics
of the remainder of the transmission link, Sowme trouble had arisen
in the past due to the performance of the telephone instruments and
connacted apparatus not being considered sufficiently early as a wholse.
In addition, the Cormittee desired to have freedom to comment on the
offect of other military equipment, for example respirators, on speech
conmunication. The fellowing terms of reference were, thereforse,
suggested: -
Tgiggg%ggnggdaggv%ggegseigsgggogiﬁggagivg&ggggg: gggktgnadvise
congerning features in the design of transmission or other
AR R e et R
speech performance of line and radio telephone links.

31st/
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31lst Augnst Woxrk for

1942 on Auzus ' : ., Malvern, with Cormander
Travis in order to inspect the equipment developed by Dr. Wynn-Williams,
This equipment is intended for comnection to a standard British Tabulating
Company’®s machine {called a "Bombe") and for eech contact position of the
latter applies testing conditions through 26 alternative cireuit arrangements.

- The circuits are set up through a series of commitators rotating at high
gpeed . and pulses of testing current are generated and the required circuit
condition recognised by means of gas-filled relays. The W-W. equipment
as it stood represented the result of six months' experimental work at
T.R.E., but has not yet been subject to trial as part of a complete set-
up including a Bombe. Its satisfactory operation under such conditions
will not be known until it is shipped to B.P. early in September,

Kainly urged by Dollis Hill, a meeting was held at B.P. on August 10th
with the object of co-ordinating future efforts of all parties concerned
with supply of apparatus to solve their outstanding problem. Having
previously consulted Sir Stanley Angwin, I then offered the assistance of
the P.0. Factories in making the rack assembled relay part of the W-W.
equipuent, It was agreed that manufacture of the commtator assemblies
should be arranged through the Admiralty.

e came awsy from this meeting rather disturbed in mind. In

order that results might be obtained sufficiently quickly to be of
value, it appeared that 72 W-W. equipments were wanted for attachment
to standard Bombes. At the meeting a statement had also been made that
before these results could be utilised they would need further sifting
by analysers of the kind already constructed at Dollis Hill and that up
to 40 of the latter might be necessary. Later this statement appeared
to be an over-estimate, but the construction of a large number of analysers
concurrently with the other equipment was impossible. The only alternative
then appeared to be the use of the new high speed Bombe being developed
by the British Tabulating Company with so-called "memmoth" facilities.
FEach one of these would replace one standard Bombe plus two W-W. attachments
which would produce information in a form which required little further
analysis. The Coumpany, however, estimated that the best they could do

would be the provision of 12 such machines by April 1943,

A few days later it appeared that there would be considerable supply
difficulties in constructing 72 W-W. equipments quickly, for example, 40,000
wire resistora, 10,000 small mica condensers and 8,000 high speed relays
would have been required. All of these are in very short supply with

Siemens/



Page 158.

31lst August
1942

(Cont'd)

RESFARCH BRANCH SECRRT WAR DIARY

Siemena! immediate output of high speed relays in particular fully
allocated. If the supply of other equipment urgently required by

the Services were to be delayed by our appropriation of components in
order to construct the W-W. equipments, it appeared important that

there should be no uncertainty as to whether the latter would fully

meet the urgent problem at B.P. Of this we had serious doubts.

After consultation between Flowers, Broadhurst and myself, we formed
the opinion that re-design of the W-W. equipment to reduce the required
nuimber of components in short supply and, at the same time, introduce
additional testing facilities provided by the British Tabulating Company's
marmoth machine, thus eliminating the need for additional analysers, was
posseible and that it could be done in reasonable time,

Flowers and I visited B.P. on August 24th, put this view to
Comeander Travis, and obtained his ready consent to our re-designing
the equipment before proceeding with its construetion. It was agreed
that re-design and construetion should be engineered completely through
Dollis Hill. On the following day the whole position was examined
with the assistance of Carter (S. Branch) and Hibberd (Factories Department).
The following agreed procedure is noted as possibly it may be helpful
in other similar cases:-

1. Concurrently with the re-design of the W-W. circuit, R. Branch
will build one e%ulpment in the laboratory. 1In order that
this experimental model might serve as a prototype for subsequent
Factory construction, contact will be maintained with the Liaison
Officer representing the Factories,

2. R. Branch will also aim at producing manufacturing drawings by the
end of September and, again, in order to facilitate subsequent
manufacture of the bulk order, a Factory liamison Officer will
advise as regards choice of components, layout, setc.

3. In order that the necessary components @iiht be rapidly obtained,
Comnander Travis will ask the Sub-Committee of the Chief of
Staffs Coumitiee to E%ace_the Jjob in order of relative Rriority
compared with other Fighting Service projects, He will then
conrsunicate this order of griorltyto the Admiralt{ repregsentatives
on the I.5.C.C. and I.S.V.P.C. with whom Carter will make contact.

4, R. Branch will place orders for all 1.5.C.C. components and special
iteus as early as possible, even if this means some small wastage
due to over-estimating,

Authority has been received for the expenditure of £32,000 (direct
charges) in connection with the construction of the equipments. This is
excluding the purchase of suech valves as may be required and these will be
obtained by the Admiralty at a cost which may amount to £11,000. " G{,

(ii) Csse No. 11757 g

Numbers 3 and 4 of the equipment referred to in the Diary entry of

27th July have been made and installed and the final equipment is nearly

complete.
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Work for the War Qffice in gonnection with the Microgram Servige
(Previous Diary entry 19th June 1942)

Continued technical supervision and assistance has been given to the
War Office in connection with the rapidly developing microgram service. A
vigit was paid to the War Office to-day and Mr. Lambert, Under-Secretary of
State, expressed to Dr. Radley the appreciation of the War Office of the
work done by the Research Branch in assisting the scheme. On eccount of
the increased amount of film incoming to this country which now exceeds
the present capaeity of the War Office equipment, arrangements have been
made to develop the film and to process the prints at Harrogate.

Groups 6 and 7 Belfast-Stranraer cable

The Belfagt-Stranraer submarine route has been equipped with new
line amplifiers and egualised up to 450 k¢/s. This will allow nine
12-channel groups to be worked over the route. Equipment for the 6th
and 7th groups has been completed at Stranraer and Belfast and the groups
are available for service. Groups 8 and 9, together with reserve
terminal equipment for all groups at Port Patrick and Dundonald, are in
hand. Preliminary tests indicate that a maximum of about 14 groups
should eventually be possible on this route without the use of compandors.

Research Case No. 11628 refers.

emote control for 7000 tvpe tions
These stations comprise a series of radio transmitters whose phases

have to be related in a predetermined manmner. Three methods of phase
control exist. In connection with one of these the Research Branch has
developed remote control apparatus which gives push-button control of the
phase advancing and retarding equipment over the Post Office telephone
lines inter-conneeting the stations. Operation is by means of impulses
sent on a carrier frequency of 2300 ¢/s and it is necessary for the lines
to pass up to 2400 ¢/s. Speech and phase control can take place
aimultaneously. Final tests in conjunction with the Radio Branch and
the Air Ministry have had to be postponed.

Use of american Teletvpe

The American Forces in this country are anxious to use teleprinters
for Qesewwbmatien and operational purposes and, in view of the agute
shortage of British machines, are prepared to supply and maintain their

owmn/
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own "Teletypes". These machines are, however, single current
instruments and it is necessary to insert a single-current ~to=-
double—current converter to enable them to work on the D.T.N.
network. A suitable unit has been designed. Since this also
will be maintained by the American Army, it uses mainly American
components but it was agreed et a meeting held to-day between the
Americen Army, the Telecommunications Department, Tg. and R. Branches
that 60 sets, sufficient for 26 circuits, would be supplied by the
Post Office to tide over the interval which must elapse before the
American apparatus can be imported. On account of several differ-
encea between the keyboards of the American and British machines,
Teletypes will, for the time being, be restricted to point-to-point

gervices.

Provision of Trangatlantig Multi-channel Telegraph System

The two-tone V.F. telegraph system described in a previous note
(18th July 1942) has since been extended to six channels since the
original four channels were very satisfactory in service. For the
past two weeks experiments have been made with teleprinter working and
using two "two-tone" channels working in parallel with additional,
coupled, constant volume amplifiers. Highly promising results have
been obtained over several days tests indicating that at the present
time a grade of service better than 2000 received characters
per fault can be reasonably expected. The method of working is,
therefore, a commereial possibility but the traffic carrying
capacity of the whole circuit is reduced by 60% by converting six

channels working Wheatstone to three channels working teleprinter.

Work for Combine ervi aniggtion
Case No. 1i8$5 - Provigion of W-W. Equipments

Congiderable progress has been made since the Diary entry of
3lat August was written. Concurrently with the design and construct-
ion of the prototype equipment in the laboratories at Dollis Hili,
Factory drawings have been made and stores ordered for the whole of the
36 double equipments.

In greater detail the stores position is:-

(1) TES hggg?n and Birmingheam Factories have all Rate Book stores

(2)/
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(2) Contracts have been placed for all non-Rate Book stores with
delivery times yarylnﬁ from two to ten weeks from to-day. The
greateal delay is with the 3000 tyge relays which have been
gromlsed by mid-September. This factor 1s so far setting the

ime for completion of the work., The Factory estimate that
they can commence delivery one week after receipt of the
ie%ays and complete the full number of equipments four weeks
ater.

{3) Valves are being supplied bB the Admiralty and have been earmarked.,
They will be delivered to Dollis Hill wvery shortly.
The position regarding Factory production is as follows:-

(1) The London Factory is making all the racks and display panels
without delay

(2) The Birmingham Factory has acquired all the blank valve panels

(3) It is intended to make one Factory model before embarking on the
bulk order and the London Factory is making one complete set of
relays for this purpose.

(4) A1l other work is being held up until Dollis Hill have completed
their field trial.

The position regarding the construction of the two commutating
equipments is not quite so happy. The manufacture of these is being
arrsnged by the Admiralty, but it is gathered that considerable trouble
has been experienced with the prototype on account of bouncing of the
brushes. If, however, this difficulty proves insuperable, it is proposed

that the detecting equipment, being constructed at the Post Office Factories,

should be tied to the high speed machines, being constructed by the British
Tabulating Co., instead of to the Wynn-Williams commutators. The initial
field trial necessary before the Post Office Factories can proceed with
the construection of the 36 double detecting equipments will take place in
a week or so's time with one of these equipments coupled to a British
Tabulating Co's machine at Letchworth.
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WORK FOR THE WAR OFFIGE - W.0. 2263 W/42

The original C.S.D.I.C. camp at Cockfosters has been turned into a
normal Prisoners of War camp but limited listening facilities have been
retained., All the original R.C.A. miecrophones (Diary entry December 16th,
1939) which were concealed in specisl boxes let into the ceilings and
papered over have been removed aa these have been found to become visible
after a time, The listening and transcribing rooms have been partitioned
off from the remainder of the building and can be reached only from outside
the building by means of a specially protected entrance.

An experimental microphone concealed in the statuary in the garden
in order to pick up the conversation of a German General, who used the

garden during fine weather, has also been recovered.

1942

24th October

PROVISION OF DUPLEX FACILITIES ON THE SHETLANDS-FAROES-ICELAND TELEGRAPH
GABLE

Previous work done in connection with this cable was described in
Diary entry of 19th May 1941. Until recently the circuit operated on a
gimplex basis and was extended to Aberdeen by means of a simplex repeater
at Lerwick. Owing to the heavy traffic it was decided to duplex the
circuit and extend it to London. The Great Northern Cable Company
were responsible for the arrangements in the Faroes and Iceland and the
Research Branch has provided a receiver and balance network at Lerwick,
This receiver is designed to overcome the effects of earth currents, which
are very severe on this cable, and for this purpose signals are received
via a transformer followed by a push-pull amplifier whieh incorporates
meang for the restoration of the d.c. and very low frequency signals,

Duplex speeds up to 120 w,p.m. were obtained between Thorshavn and
Lerwick and the eircuit was finally handed over to traffic to-day.

Tewporarily the speed is limited to 60 w.p.m.,between Seydisfjord and
London, by the apparatus at Seydisfjord which is not yet in its final
form and it will always be limited to approximately 80 w.p.m. by the V.F.

channels used between Lerwick and London. Case No. 11810 refers.

SCHEME 145

1942

Two mobile carrier telephone terminals have been constructed to enable

12 circuits to be provided over a coaxial submarine cable of the Anglo-Dutch

type. A Carrier System No. 7 provides go and return groups in the range

12/
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12-60 ke¢/s; this band is transmitted.directly from the A terminal
to the B terminal and is modulated to occupy the frequency range

72-120 kc/s for transmission from the B to the A terminal. The
equipment is arranged to operate from an A.C. supply external to the
vehicle and a power cubicle provides normal repeater station supplies,
i.e., 130 and 21 volts D.C.

The system includes sufficient amplification to provide zero
circuits over about 90 nauts of submarine cable but at this distance
the resistance noise level is high. Standard noise limits are
reached at about 65-70 nauts.

Equipment has also been constructed to allow a 1 + 2 circuit duplex
system to be operated in the range below 12 kc/s. This is not included
in the vehicles on account of loading limitations but could be mounted
separately and used in conjunction with either Post Office or Army

1l + 4 circuit carrier equipment.

WORK FOR THI WAR OFFICE - W.0. 2122 W/40

The buildings at Wilton Park Prisoners of War camp have been
completed for some time. M.I.12 have now requested a limited
service at the camp. Four listening positions dealing with about
half-a-dozen cells and interrogation rooms have been brought into
use. Owing to diffioulty in securing suitable listening staff,
it is doubtful whether the camp can be brought into full operation
for some months but the equipment will be completed during the

next few weeks.

COLNBROOK FACTORY, M.S.S. RECORDING COMPANY - W.0. 2300 W/41
Experimental discs made at this factory proved noisy

owing to the presence of dust which was traced to the granolithic
floors of the proceas building. Treatuwent with sodium silicate
proved ineffective and the floors have, therefore, been covered with
a layer of synthetic asphalt. The discs now being made are of
excellent quality and the factory will be brought into full operation
as soon as gtaff have been obtained and trained.

During Septeuber the Ministry of Labour were asked toc provide
a specially good type of labour for spraying and grading both at
Colnbrook and Wraysbury. Although the order was given special priority
by the Central Man Power Board, the results have been disappointing

to/
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to date, only three persons out of fourteen having been provided. The
matter has been pursued afresh as the output of the factories is not
sufficient to meet present demands. If the required staff is not forth-
coming shortly the Department will appeal directly to the Minister of
Production and the Minister of Labour.

ADVISORY COMMITTEE ON ARMY TELEPHONE INSTRULENTS

1942

The Committee has been asked by the Ministry of Supply to suggest and
agree, if possible, with the other Services a readily applied subjective
test for assessing the overall effieciency of a telephone link, including
the microphone and receiver. It has,”::;::::, become apparent recently
that progressive development of microphones and telephone receivers for
military purposes would have been very greatly facilitated had various
laboratories in this country and America been able to interchange results
readily.

The Committee includes engineers who have been actively asscciated
with the development of telephone instruments over a long pericd of years
and who are familiar with the various subjective methods that have béen
in use for assessing the quality of telephone transmission. As a whole
the Committee is fully aware of the divergence of views that has led to
the adoption of different techniques and different methods in various
laboratories both in this country and in the United States. It does,
however, feel that if the problem is confined to the testing of equipment
for military purposes, the requirements to be met by the testing method may
perhaps be more readily agreed.

As a first step towards such agreement, the Committee has very
carefully considered the published results of the work already done in
thig field both in this country and in the United States and has prepared
a brief preliminary report outlining the requirements to be met by any
widely adopted testing method., This report has been discussed with Admiralty
and Air Ministry representatives in this country and it ie hoped that
agreement will be reached between the experimental laboratories of all three
Forcos. 1In order, however, that additional advantages might be obtained by
extending such agreement to include the principal laboratories engaged on the
development of mierophonés and teléphone receivers for military purposes
in theUnited States, the draft report has been sent to Harvard University
(Research on Sound Control) and the Bell Telephone Laboratories. The

ceriticism and views of these laboratories have been solicited.

In/
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In order that any points which the American Laboratories may
raise may be cleared up with the least possible delay, copies of the
correspondence and the report have been forwarded to Dr. A.F. Rawdon-
Smith and kKr. H.G. Beer who are acting as liaison officers on
telecommnication questions in the United States respectively for the

Ministry of Supply and the Post Office,
PHOTOGRAPHIC WORK

1942

2nd Noveumber

The second microgram processing unit for the War Office ig now
in operation at Curzon Street and the first film from India has been
recelvead. Plans have been prepared for inereasing the Curzon Street
accomnodation to eight machines.

Discussions have taken place with Major Culbertson of the
American Army regarding a microgram service for them. He appears
to have been mch impressed with ours and will probably press for
something similar.

Discussions have also taken place with War Office and Admiralty
officers on various special photographic matters.

WORK FOR COEBINED SERVICES ORGANISATION

1942

Case No. 11835 -~ Provision of W.W. egquipment

The position regarding the construction of the commutating
equipment developed by Wynn-Williams and of which 36 were to be
constructed as an Admiralty contract is still not happy. Trouble
is being experienced both on account of high resistance brush contacts
and low insulation between commutator segments. In the meantime,
the prototype detecting equipment designed at Dollis Hill and constructed
in the laboratory there has been completed. Trial of this equipment
as part of a complete set-up. including the commtator device is only'
awaited before the Poat Office Factories are allowed to go ahead with
the construction of 36 such (double) detecting equipments. It is
now proposed that this trial should take place with the detecting
equipunent connected up to one of the new high-speed machines constructed
by the British Tabulating Co. and to which a fourth wheel has been
added in place of the Wynn-Williams commtator. This trial should
take place within the next *fortnight.

Dr. Radley being somewhat anxious regarding the position’which
had changed materially due to the failure of the Wynn-Williams

commtators, asked Commander Travis for an informal discussion regarding

immediate/
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2nd November immediate policy. This took place at Bletchley Park to-day. It was

1942 agreed that:-

(Cont'd) 1. 40 high-speed‘47wheel machines would be ordered from the British
Tabulating Co. immediately. These e¢ould either be completed with relay-
type detecting equipment or could advantageously be associated with the
valve-type detecting equipment constructed by the Post Office. The
latter would permit a high speed of operation provided +the machines
were capable of faster running.

2. Provided that the tests to be carried out within the next fortnight
at Letchworth showed that the prototype detecting equipment constructed
in the Dollis Hill laboratory is reasonably satisfactory, the Post 0ffice
Factories will immediately proceed with the manufacture of 36 such (double)
equipments.  If minor modifications have to be made later, due to these
equipments being attached to British Tabulating Company's machines
and not to Wynn-WWilliams' commutators, or for other causes, they will be
made at Dollis Hill during the final assembly. A certain amount of work
will, in any case, be necessary in the Dollis Hill laboratory as, for
security reasons, some parts of each equipment are being made at the
Birmingham Factory and some parts at the London Factory. They will only
be associated at Dollis Hill.
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PROVISION OF TRANSATLANTIC I:ULTI-CHANNEL TELEGRAPH SYSTEM

1942

213t Noveuber
1942

24th Novembexr
1942

The six-channel 2-tone V.F. telegraph system mentioned in the Diary
entry of 25th September is now being worked on a transatlantic radio 1link
as follows:- Two 4-tone teleprinter eircuits, one 2-tone morse eircuit,
and one 2-tone circuit for experimental purposes. Very satisfactory
results have been obtained on these circuits and five more systems are
required as soon as possible. At a meeting held today between the
Telegraph and Research Branches and representatives of the S.T. & C. Ce.
it was agreed that four of these should be constructed completely by
S.T. & C. Co. to Research Branch design, but as these cennot be ready
before June 1943, one system will be supplied in advance by Research
Branch using as meh B existing equipment as practicable. It is

hoped to complete this within four months.

1.S.S. RECORDING COMPANY -¥orks Order 2300 W/41

Existing labour difficulties were noted in the Diary entry of the
27th October and the intention of the Department to appeal directly to
the Minister of Production and Kinister of Labour indicated,if these
difficulties could not be cleared up in any other way. The Colnbrook -
factory has been ready to go into production for over a month but the
continued difficulty in obtaining suitable staff for proecess work and
the machine shop has made it impossible to reach a 50% production level.
Qut of 14 persons necessary for spraying and grading, only seven have yet
been provided and out of six Government trainees required for machine
production, only two have been allotted. This is after a renewed
appeal to the Headquarters of the Ministry of Labour at Portman Square.
Unless the labour situation improves, it will not be possible to meet
commitments in regard to the supply of direct recording discs undertaken
on behalf of the War Office (Intelligence and A.F.V. speech
training equipment), Air Ministry (speech training equipment) and the
B.B.C. (Ministry of Information andé propaganda programmeg), Also it will
not be possible to meet a demand for over 100 recording machines which is

expected shortly from the Ministry of Supply.

COMPANDORS FOR S.R.D.E.
At the reguest of the ldnistry of Supply (S.R.D.E.) a very compact

compandor has been designed for use as an auxiliary unit with a radio set.

The unit functions as a compressor when transmitting and as an expander

when/
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when receiving, this alteration of function being broughtabout

by the normal manipulation eof the changeover key. Only one valve
is used and the Ministry of Supply is considering the incorporation
of the unit in the radio set itself. = The overall dimensions,
excluding a compartment for cords, is 83" x 63" x 5%,  Case No.
11679 refera.

ELECTRO-ACOQUSTICS SUB-COMLITTEE

The Electro-Acoustics Sub-Commitiee of the Ministry of Supply,
for which a considerable amount of experimental work is being done
at Dollis Hill, has had its first meeting and made its first report
to the Advisory Council on Scientific Research and Technical Development,

The improved telephone headgear assembly for A.F.V. crews, first
reforred to in the Diary entry of lst June, 1942, is to be adopted
as it stands, sufficient favourable evidense being available from
field trials to justify immediate production. Sample models of a
new and mich lighter microphone case attached to this telephone
assembly have been wmade up and submitted for field trial and opinion.
This would replace the present clumsy Liicrophone, Hand, No. 7. The
new design has been welcomed in the field and a much larger number,
incorporating suggested modifications, is to be constructed.

The conditions under which Army telephone equipment is to
operate differ very considerably from those in Post Offiee practice,
particularly with respect to the presence of ambient noise. Neverthe-
less, the reports already submitted to the Ministry of Supply by the
late Advisory Committee on Army Telephone Instruments (which the
Electro-Acoustics Sub-Committee replaces) may contain incidental
information of value to the Department, In order that this information
may be brought to the notice of Branches of the Engineer-in-Chief's
Office particularly concerned, the reports are being re-issued as

secret Research Reports.

PHOTOGRAFHIC WORK

1942

Work has now been commenced on further accommodation at Curzon
Street andZnew unit is being established with the lst Army. Up-to-
date a million micrograms have been received from the Middle East and
India. One of the latest patterns of reprograph has been tested at
the Reading factory of Messrs. Williamson.
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WORK FOR COLBIAED SERVICKS ORGANISATION

1942

16th December

Case No. 11757

On the 28th October we were asked to design and construct equipment
and de-cipher some intercepted radio teleéprinter messages passing between
Germany and Derna in North Africa., The system of ciphering was similar
to that used by the wachine described in the second part oi the Diary entry
for the 5th June in that all or any of the five elements of the code could
be reversed in accordance with the pre-determined scheme. In addition,
the elements could also be changed over amongst themselves, e.g. element 3
could be made to occupy fourth place and vice verasa. Apparatus to
de-cipher such messages was constructed and demonstrated on 13th November.
Unforturnately the circuit had by that time ceased to operates for the
8th Army had entered Derna on the 11th. The apparatus was, however,
immediately installed and has been used to de-cipher meassages previously
picked up.

‘NORK FOR QOLBINED SERVICES ORGANISATION

1942

Caso No. 11835 - Provision of W.W. Bquipments

1 saw Commander Travis today at Westminster and expressed to him my
uneasiness at the course events were taking with regard to our provision of
W.H. "sensing" equipments. Laboratory and Factory-made prototypes had been
constructed and tested in so far as the circumgtances permitted. We were
fairly confident that they would work as part of the complete high-speed
testing chain and the Post Oifice Factories were organised for the production
of 36 equipments {i.e. 18 double-sided raseks) in January and 36 in February
1943. After the pressure that had been put on the Station and on the
Factories to meet these dates, I said that I would hesitate to interfere
with-this prograume but,in view-of the other ‘demands on the Department,
would like his reassurance that there was still an urgent need for thease
equipments,

Travis told me that, due to a fortunate capture, valuable information
was being obtained by the use of the existing slow-speed machines but that
after January lst high-speed machines would probably becouwe a vital necessity.
It was most unfortunate that, despite the priority given by the Adwir:ltr to
the work, the comutators which,  in combination with the existing slow-
speed machines and W.W. sensing equipments would provide high-speed testing
chaing, wore not likely to be ready in any number before karch. The trouble

and/
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and delays experienced by Wymn-Williams had been both unexpected and
disappointing and Mawdsley's were not expected to deli&er the first
Factory-made comnutator for two or three weeks.

I reminded Travis that our sensing equipment could be used in
conjunction with high-speed machines which B.T.M. were constructing.
it would replace their relay sensing attachment which was yet unproven
and mizht not be capable of operation at the highest machine speeds.
Travis agreed thatu this was a possible solution and one which he would
bear in wind, He would endeavour to place a B.T.M. machine at oar
disposal for trisl as early as possible.

Travis agreed that construction of the 72 W.W. senging equipunents
by the Post Office should proceed as guickly as possible, the question
of their wmost effective utilization being left in abeyance. The
majority would be installed at Stammore and I concurred that any
minor modification could be made there by Dollis Hill staff.

In conclusion I said that Dollis Hill had put a very big effort
into the speedy development of these sensing equipments and, of all
the parties ;oncerned, hdd éoﬁé nearést t;.méefiné Eromised completion
dates, However, I did not wish these facts to affect the way in
which he tackled his problem. We all fully realiged that the one
thing of paramount importance was the adequate provision of high-
speed testing equipments of some kind at the earliest possible
date. We also realised that, despite his constant review of the
problem as a whole, changing tactics of the enemy might make it
impossible for his organisation to specify with any accuracy
equipment which could not be delivered at short notice, léﬁ:éz'
VAIVE RFPFATER FOR THE IGELAND SUBMABRINE TELEGRAPH CABLE

1942

Partly as a result of complaints made by the Greast Northern
Telegraph Company's representative at Thorshaven, couparative
tests have bgen made of the Post Office valve receiver and the
G.N.T. Company's repeater at any fixed speed within the range
40-80 Bauds. Both receivers are equally efficient. With the
valve repeater, however, tho distortion over this speed range is
constant, but with the G.N.T. Company's receiver the distortion
increages with the change of speecd and constant readjustment
of component velues in the vibrating relay circuit is required.

This gives a decided advantage to the valve repeater and repeaters

of/
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20th December of this type have been provided at Wick -‘and Lerwick on the Wick-Lerwick

1942 submarine telegraph cable to form a duplex link ‘in the London-Iceland
(Cont'd) reserve circuit. Satisfactory conditions at 65 Bauds were obtained

between Lerwick and London. (This cireuit was diverted to Aberdeen
to provide a duplex teleprinter circuit durimng the period of heavy
| Christuas traffic.)
29th December  NiW FORM OF CABLE FOR ARMY GOMLUNICATIONS
1942 The Branch has been co-operating with the kinistry of Supply

({S.R.10) in the development and testing of a new form of cable.

This was-designed originally as a means of quickly running a line which
can be used ror multi-channel carrier telephony and consists of two

70 1b. wires embedded abou% " apérﬁ in a ribbon of a rubber substitﬁte
dielectric. Sowe 30 miles of this cable have recently been put up

by the Royal Corps of Signals. Attenuation measureuents agreed

with the results obtained on short lengths in the laboratory at Dollis
Hill, but the loss increases eonsiderably and erratically when the surface
of the ribbon is both wet and dirty. Its development, however, appears
to be well worth pursuing as its wanufacture is very simple indeed
compared with that of more normal types. A line ersected broke repeatedly

during the windy weather but it is thought that this difficulty may be

overcoma.
29th December WORK FOR THE WAR OFPFICE - W.0. 2263
1942 Major D. Eeliillan has spent soue four or five weeks in this country

on his way back to Cairo after a technical duty tour of C.S5.D.I.C.
installations in India, Australia and America. Valuable conversations
based on his experiences have been carried on with M.I.19, and arrangeuents
have been mede to prepare mobile units of the standard type for use

in North Africa, Burma and Australia. The equipment of a number of
highly mobile units (without recording), whicii he has found useful

in other theatres, is being pursued in preparation for operations on

the Continent,

His reports on the equipment in use by the Americans show that it
is very inferior to that developed for use in this country. This is
confirmed by Captain Copping who has just returned from a visit to the
U.S.A. with Colonel Kendrick for the purpose of studying their methods
and giving assistance. It appears very probable that we shall supply

all mobile equipment for the Paeific theatre and production is going ahead

in anticipation of this. The/
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29th December | The Japanese Janguage requires a much higher standard of
1942 reproduction than German or Italian and production of a new and
(Conttd) mueh improved cutterhesd, designed et Dollis Hill, is being :

pushed ahead to weet these requireuwents.

The technical establishment oif fixed and mobile G.S.D.I.C.
installations in this country has now been approved by the W.E.C.
and promilgated. Lists of suitable men who have been, or are out
on W. reserve, have been supplied to M.I.19 and these are beinz
drafted to Latimer soon. A second officer must also'be found
to assist Capt. Copping.

3lst December Ii.S.S. RECORDING COLPANY, LTD,

1942 Minor dift'iculties have been encountered during the

C

bringing into operation of the new factory at Colnbrook. The
laying of a carpet of aynthetic asphalt eliwinated the loss of
discs due to ceument dust settling during drying. Some difiiculty
has been experienced during the recent cold weather ‘due to moisture
collecting on the cIdth filters and freeZing but the Linistry of
Works was approached and is substituting a glasa wool filter washed
with running water and a pre-heater. The cold weather alsgo
disclosed the fact that the supply of warm air to the drjing and
seasoning roows is not suffieient to waintain equal temperstures

in all roocms. Auxiliary heaters are therefore being fitted.

The staff position in regard to sprayeré {now called Chemical
‘Process Operators by the Ministry of Labour) has improved, although
owing to the high incidence of sick leave at Wraysbury, more workers
are required there. There is no doubt that the sick leave is due
to the conditions in the Process Departwent, which, although probably
not suirficiently bad ‘to cause serious illness, are depressing and
diseouraging. This situation will be improved as soon as the
Colnbrook factory can carry its full load.

A very serious shortege of Instrument Msker Trainees (female)
is handicapping the production of wachines and other equipment. The

Iinistry of Labour is being pressed to supply these.
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Memorandum prepared for Commumications Conmittee (M.of S.) July 23rd 1543

WORK COF TIE ADVISORY COMLTITTEE ON ARMY TEILEFHONE INSTRUMENTS

The personnel of the Committee includes on the one side officers who are able to
state ndilitary requirements and on the other technical experts from the Sig'nals Research
and Dev.elopment Bstablishiwent, the Post Office Research Iaboratory, and firom the
telephone manufacturing industry, The latter were chosen, not as representing
particular firms, but in a personal capacity on account of their background of experience.
It is safe to say that they combine between them acguaintance with every important
British development that has been made in the design of telephone receivers and micro-
phones in the last 20 years, They are also fairly well inf'ormed as regards Arerican
developments.

At the time when the Committee was formed in J'uly 1941, the most urgent of the

problems to which its attention was directed was ‘that of providing telephone rzceivers

 and microphones to give the best results when used with the No.l9 Radio Set. This set

is being mentfactured in large numbers and has become the standard for use in A.F.V.'s.
Conditions in some of these wvehicles render communication extremely difficult, for
example, measwrements made last August in Infantry Tank Mk. IV (Churchill) gave a noise
levei of 130 db when travelling closed down and at ull speed. This is approximately
50 times as loud as the noise in a tube train, and riakes normnal conversation completely
impossible. Sore months later, measurements were made by Post Office research
engineers in all the principal types of A F.V. Actually, although the particulaxr
vehicle alreédy quoted is the worst, conditions in all types are bad. In view of these
difficulties, it had been considered essential that the telephone instruments should
give the highest‘quality speech reproduction practicable, Cheap moving-coil telephone
receivers and microphones were already in production, although the choice of these types
had been challenged.

One of the first things the Cormittee did was to set yp in a laboratory at Dollis
Hill by artificial means noise conditions similar to those existing in an A.F.V. This

gave the facility for making quantitative measurements of the articulation efficiency '

/of



of the moving-coil instruments and of other types which had been suggested. = It enabled
the decisions of the Committee to be made with far greater certainty than if they had
been based on snap judgment in the field of'ten given under conditions which could not
be repeated. The laboratory articulation tests made in the presence of vexry loud noise
showed conclusively the best -results with moving-coil receivers and microphones. It is
posgsible that altermative typea of apparatus might have approximated more nearly in
performance to the moving-coil units had the remaining; components of the system been
appropriately designed. Further experimental work is yet required end is in hand, but
it is already clear that the overall response of the speech transmission system, including
the telephone instruments, should have no sudden changes in efficiency within the
transmitted speech freqgueney range, The reason for this :'s- interesting, and has not
previously attracted much attention. Briefly it is due to the fact that .with conditions
as existing in the Infantry Tank Mk. IV, the margin between the noise heard by the crew, .
even when wearing padded earphones, and the wmound vhich gives rise to a sensation of pain,
or at least saturation of the acoustic sense, is small. Pronounced rescnance in the
-reéoﬁse of the communication system gives rise to overloading of the ear at frequencies in
the neighbourhood of the peak, and it follows that, if the received signal level is
reduced to avoid painful ovwe.rloadj.ng, the signal/noise ratio at other frequencies is
deteriorated. It is interesting to note that a report gquite recently issued by the
National Research Council of America on the characteristics of inter-vhone eguipment,
chiefly for use in aircraft, presents conclusions agreeing closely with thos..e of the
Conmdttee, although the investigations have not been carried quite so far., Iiuch yet
remains to be lea:c.'ned as regards the best general shape o the overall response curve
and of the value of such expedients as some form of signal limitation. Such information
is not solely. of academic intelrest, but will be potentislly of extreme value in guiding
future designs for systems which have to be operated under conditions rendered doubly
difficult by radio interference to the transmission link and very loud noise at the two

ends of the circuit.

L The Committee Report recomrends slight alterations in the mechanical construction

/of



of the moving-coil receivers and microphones which were in production. Features were
present in the Army Units which had been the cause of very early failure in Post Office
microphones when subject to repeated use in call boxes. The changes recommended were
made without interfering with production and without effect on the speeeh efficiency
of the units,

The Committee has recently submitited to the lidinistry of Supply a new form of head-
gear assembly.for use by A.F,V. crews. This assembly is lighter and more comfortable
than the existing pattern and alsoc gives betber noise exclusion. The wearing of a
steel helment is not practicable with 'I:'.he existing assemblies, but the new type can be
worn comfortably under the present standard steel helmet and will just fit under the
proposed new P type helnet. - It can also be worn with a respirator. Incidentally the
problem of designing telephone headgear assemblies has dravm attention to the
desirability of the dimensions of steel helmets and respirators being fixed so that
telephone receivers can also be worn. s

The attachrent of the microphone to the soldier is a more diff'icult problem and one
which at the moment is being actively investigated by the Committee. A first step
seens .to be the reduction of the size and weight of the microphone to the minimum
possible, This, from semi-official information, appears to be the objective :of much
vrork going on in the U.S.A.

The throat microphone has often been suggested as ideal for a user who must have
maximm freedom of movement. It has the added advantage that air-borne mpise at the
sending end is excluded from the telephone circuit. The throat microphone, -therefore,
appears doubly appropriate for use in A, F.V,.'s op aircraft. Unfortunately, the high
frequency sounds which contribute much of -the intelligibility of speech, especially in
distinguishing consonants,. are formed in the nouth, and can only be very imperfectly
picked up by a throat microphone nlaced over the larynx which is the generator of

vowel sounds, Thus the throat microphone starts with a severe initial disadvantage

&s coupared with a pouth microphone, slthough something can be doie to rectify this by

desi gning throat microphones to be more sensitive at the higher frecuencies or

/appropriate
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appropriate alteration to the characteristics of the amplifier or radio set to which it ‘
is connected. The Committee is fully aware of such possibilities and with the active
co-operation of the S.R.D.E. and the contractors, is endeavouring to find the best all-
round solutiorn,

An electrically satisfactory throat microphone alsoc provides one solution to the
problem of using a microphone when wearing a respirator, Other solutions necessitate
the fitting of a special speech valve to the respirator as in the new Mk, I light
respirator for use by airborne troops and tank crews, The design problem is more
difficult than would appear at first approach for, in addition to the sound
attenuation provided by the respirator, the many cavities which are formed give rise
to resonances which considerably distort the voice sounds, ,Developiient is being
effectively guided by measurement at Dollis Hill of the impairment to articulation
arising from the wearing of respirators with various designs of speech valve,

Problems associated with Army line telephony.and field radio sets are somewhat
easier as generally both speeking and listening poih‘ts are quiet compared with A.F.V,.'s, .
The Committee had little difficulty in recommending for use with light field wireless
sets the standardisation of an inset type of carbon tremsnitter similar to the F,O0. -
Inset No. 13. It was aware that the Post Office, in co-operation with telephone
manufacturers, had had under review for a considerable period the development of a
carbon microphone having a better electrical performance. It was equally aware that
this was not yet in commercial production nor had been subject to the test of extensive
field use. Again the Committee was able to point out changes in mechanicel design,
such as the elimination of oiled silk, These changes, from Post Office experience,

should give increased reliability in service.

10, The Committee has also reported to the linistry of Supply that it is desirable that

the CIR, type of telephone receiver at present in use with field line equipment generally
should be replaced by a type giving better results. Alterations were recommended
after careful consideration of tests carpied out at Dollis Hill and designs which were

already being manufactured or capable of early manufacture in very large numbers. It
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is gathered that in America a long-term objeciive is the standardisation of one type

of telephone receiver for use by all Forces, This does not appear immediately possible
in this country but the two types which hawve been recomnmended by the Committee as
alternatives for use with field line equipment represent a very considerable improvenent
on the CLR. receivers at present in use, In the case of lines which are at present
workable only with difficulty, they would effect a considerable increase in clarity.

The Committee has rounded off this part of its work by the development of a headgear
assembly for use with field line and radio equipnent which it has submitted to the
linistry of Supply. The assembly, epart from the omission of earpads, is of the same
general design as that produced in AF.V.'s. It is light, comfortable and can be

more easily stowed away than the existing assemblies and very easily meanufactured in

larpge numbers.
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( CopY )
CONFIDENTIAL .

Colonel A.S. Angwin, D.S,0., M.C., M.I.,E.E,,
Alder House,
Dear Colonel Angwin,

I have given some thought to the most efrfective
use of the staff asnd laboreastories comprising the
Research Branch under possible war conditions. The
present organisation of the branch is shown on the
attached chart and the type of work undertsken by each
group in more detail by E.I. B 0020, atteched.

With the outbreak of hostilities, it is assumed
that certain work would be sﬁspended indefinitely, e,g,
the entire work of the Postal Engineering Group, the
work of the Durability Laboratory and work in connection

with interference from power circuits, The branch
contains, however, a large number of engineers whose
scientific training and experience fit them to teckle
many of the problems which are certain to call for
rapid solution during war. It appears essential in
the national interests that the branch should be

maintained as g unit and that its work should be

directead/



directed towards meeting the needs of the emergency.

It is known that under war-time conditions; part of
the accommodstion at Dollis Hill would have to be
surrendered for other purposes. Most of the laboretories
however and their equipment will remain avsasilable for
experimentel work, It is suggested thaet the following
groups should continue to function: =
(1) The Telegraph Group.

(2) The Carrier and Voice-Frequency Repeater Groups,

(3) The Externsl Plant Group would be largely disbanded
but the Bxecutive Engineer and a feﬁ of the staff would
be retasined for working in conjunction with the Carrier
and Refeater Groups on account of their experience in
cable balesncing., If extensive sections of the trunk
network are destroyed, it mey become a matter of urgency
to provide additional circuits by meens of carrier over
existing routes,

(4) Much of the present work of the Locel Transmission and
Acoustic Groups would diseppear, but a nucleus from these
groups could usefully be retained for attacking such
problems as those associated with location of the enemy

by sound. It will be recollected that the Branch assisted

in/



in this way during the war of 1914-1918 and also in

the production of special telephones for use in aircraft,

(5) The Signalling Group would work on problems.
essocliated with recording the presence of hostile
gircraft,
(6) Much of the present work of the Chemical and
Metallurgical Group would cease, but it is considered
that the group could sdventageously be retained as g
unit. It has had contacts with such bodies as the
Research Department, Woolwich Arsenal . |
(7) The present work of.the érﬁups under

Dr, Ryall, Mr, Hadfield and Dr. Spéiéht

would largely cease, but it is recommended that thege
officers, together with a few of their steffs, should
be retained in view of their exceptional ability for
devising apparatus to meet novel requirements,
(8) The workshop should be retsined in its entirety.
The great value of the shop as a place where equipment
of new or semi-experimental chsracter cesn be constructied
in less timé than by outside manufsascturers has been

demonstrated on a number of occasions, Recent examples

of/



of this have been our construction of the illuminated
maps in connection with the distribution of air raid’
warnings, the construction of carrier egquipment to
provide additional circuits to Scapa Flow and the
provision of 17 testing racks for voice freguency
signsalling equipment after contractors had refused to
meet the reguired delivery date.

About 40 members of the Research Staff are already
spending all their time on problems connected with
National Yefence, Work is being done for the War
Office (M.G.0.14) and the R.E. & S, Board, the Air
Ministry, the R.A.F. (Fighter Command) and the Home
Qffice, It is recognised that the fighting serviceé
possess their own experimentel establishments and that
under normal condiftions they might be unwilling to
pass on work other than that for which the Post Office
is obviously better qualified. It is obvious however
that under war conditions the "tempo" would be quickened
and these estagblishments might be gled to find felief
by transferring asdditional work to Dollis Hill. Such

transfer would be of speciasl vsalue in the event of
one of the service establishments being put out of asction

This/



This applies particularly to the S.E.E,, Woolwich,

Uespite the contacts slreasdy existing it would be
adventageous if the availability of Dollis Hill as =a
station at which war-time experimental work could be
carried out and apparatus rapidly constructed, were
made better knoﬁn. This might be done possibly
through one of the Lieison Committees already existing
or perhaps more'efficiently as & result of personel
intefview with the Director of Scientific Research,
Admiralty, the President of the R.E. & S. Board and the
Director of Communications Development, Air Ministry.
It seems essential to improve the channels through which
gS8istance might be given by Dollis Hill in times of
National Emergency, before the emergency arises.

It has alwsys been understood thet sll training
at the Centrel School would cease at the outbreak of
hostilities, Accommodation etc, has been planned on
the assamption that the students would return to their
Districts, the school steff be transferred elsewhere and
the school premises become available., Can it be
confirmed that this is so and that neither the school
staff nor buildings will be required for the training

off



of persoﬁnel who dufiﬁg &n emergency may be called upon
to undertake duties different from those to which they
are accustomed?
I should appreciate an opportunity of discussing the
matters raised in this memorandum with you,
Yours,‘
(Signed) W.G. Radley,
11th July, 1939.
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Extract from the Liverpool "Daily Post!”, 12th September ,1940

FIGHT FOR B.E.F, CABLES

Communications Won and Lost

The Postmaster-General, Mr, W .S, Morrison, speaking to Cirencester
Rotary Club, paid a warm tribute to civilian personnel of the Post Office
for the important part played by them in the maintenance of communicatiors
over the period of evacuations of the British Expeditionary Force from
the Continent, and the collapse of Holland and Belgium and the defection
of France.

Mr. Morrison said that special equipment was fitted on & Dutch
telegraph cable ready to give telephone service to The Hague when it
became evident that there was a danger of the normel telephone route being
interrupted., This equipment had to be specially designed by research
engineers to match the electrical characteristics of the submarine cable
so that ordinary speech would be practicable on a cable designed simply
for the transmission of telegraph signsals,

Lines Destroyved

"Then", he went on, "Holland was occupied by the enemy, and possible
links to Belgium were lost. There remained two routes to Belgium, one vis
La Panne and the other via Calais, For a few days communication with
Brussels continued satisfactorily and contact could be maintained through
Brussels with the various towns in the hands of the Allies,

"The break through at Sedan then occurred and King Leopold
surrendered, The difficulties of maintaining comrunications were at once
intensified tenfold, for very soon the direct routes to Paris were
destroyed, and, with the loss of Brussels, on which all the existing
Belgian communications were centred, dependence had to be placed on any
circuits which could be found via the smaller Belgian towns, There
remegined also the need for communication with Paris, and, in view of the
German advance, the need also for circuits to other points in France
independently of Paris,

"Some high speed work had again to be carried out by Post Office
research engineers on a telegraph cable to Le Havre, The personnel were
flown to Le Havre by the R.A.F., and, working day and night, they were
able to get & telephone channel and eighteen telegraph channels working
to Paris on a cable which previously had carried only two telegraph
circuits.”

Mr., Morrison pointed out that much of their labour went for nothing,
as the circuits in France passed through Rouen, The crossing of the Some
by the Germans led to the destruction of communications in Rouen, and the
Post Office had to rely on a new cable which had been laid to France via
the Channel Islands., Meantime, the Expeditionary Force was being
evacuated under grave difficulties via Dunkirk, and sll the resources of
the Post Office were thrown into the battle to get more and more circuits
working. Extraordinary expedients had to be adopted.

Mr., Morrison also spoke of courageous conduct by Post Office staff
since the commencement of air raids on this country,
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The situation differs from that during the first '-htgue of the war
in that, Wiile recently thete has been sous reduoticn dn the rate at
which mgimeatigaﬁonn have been requested by other Branches of the
E-in<C's'Offies, an inoreasing amount of work is deing undertaken at
the ‘request of ‘the Pighting Services, Tt differs from that during the
/second phinse ‘in that ‘a greater proportlon of the new work decands
comparatively lengthy research rather than the cmstmctim oi’ equipment
to/mest wry nrgem. ‘roqui rements,’ ' £

v&ropoaal ey

Etrierfelt that thers 18 @gain occssion o review the situstion,
not only from the point of view of our war effort, but also with regurd
to the position of the Department when the war is over, There is a
strong’ feeling in'this Branch thed, insofar ad it can be donc without

o interfering with our war effert; steps should be taken to avold this
country being left efter’'the war with' an-out-of-dete teleoomunioafions
system as a result of developments which have taken place in the U.S.A.,
and posnibly in Gerany during- t.he m perdod.  The mattsr is one which
concerns pﬂ.ma!‘il;'] the, Bramn of the Depa.rtnlnt. responaiblt. for researeh
and development. e :

I lbould la.ke, therefore, to Eoep 2 few engﬂ.neern studying three
fundmental problema an Lhe anluﬂen of which progx'aaaiw jdevelopuent
ot the gystem will dapend. ’mo “three problems selested are: ~

e (i)‘ Conta.ct phenczmena, especially. wiping gontacts,

“(a4) ﬂxe improment. of the gubagriber's trensmitter ai‘;" receliver
d“redesipn of the subsoriber's oircuit general

0 (111) Hethoda ‘of voice frequenoy d@mlling and dialling.
'_« With :'qard to t.he abonl— 3

(1! A great amount of informaticn ia svaileble, but much
expor.’mem.al work remains to be done before this cen bs oorrelatod.
When I was last at the Bell Teiephone Laboratories 1 wus imonwgl by
sevoral Research Groupe ‘that contect noise was one of the 'out.atﬁrﬂing
difffculties limiting development of the telephone system,

{14}/



(44) Much wsa done by loifillen towards the developumsnt of both a
tran-nitter end a rwod.vur with .tqproved frequancy cheraotoristios and
reduced distortion. = It would be s ‘pity if this work were not brought
to frulviens - fcaic ol

(114) Thia eountry hes taken a plomcer part in the introduction of
now mof.hodn of trunk linv algnalling end dialling and the war perdod
lhtmld provﬁo m ‘opportunity for olearing up such difficulties as
‘heve Arismm’ and, posaibly, for a certain amount of fundamental
redesigning in the light of the experience galnsd, before the use of
these methods is extended,

It will boe noted that none of the subjeols aslectcd is assooliated
with trunk lins transmission, but the war wrk of the (rougs comntemed
(eapecially the Coerrier Group) in commection with the emergenqy
provision of ocirouits ond on behalf of Army Signals, with whom the
Branch has alwaye maintained close oontaot, is in itaslf leading to
considerable sdvences in technique,

The total stelf ccoupled with the above work would not exceed
one Ixecutive ingineer, two or thrve Asslstant Inginvers and a
Chemist (in comnection with (1)) with sone mseistencse from more
Junior staif. They would be available to undertske work for the
Fighting Services or work for the Department made necesaary by the
war should urgent necessity arise, The fundemontal researches would,
however, have a prior claim on the time of the oificers engagsd
therecon when couparsd with investigetions requested by other Branches
of ;roblems connected with the day-to-day malntenance of the ayatam.

Even if these long distance researches were not undertakon it
would be impossible to relsase the cifiesrs conoerncd from the Branch
a8 they represent the bare margin of reserve man power necessary if
suoh colneident and urgent war demsnds as have alroady been
experiensed are to be met without delay,.
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MEMORANDUM
WORK FOR M,I1,9(a)

W0, 2035 Wf39(1) - griginsl Instellstion et Cockfosters

The recording machines for the original installation were
provided by lessrs, R,C.A, who slso manufactured the cross-
connecting switchboerds for linking the machines to the wvarious
sleepinz and interrogation rooms. Special Post Office fittings
of the vinaural type were placed in two rooms only but the
wiring of all the rooms and of the speech and lamp signalling
multiples were carried out by the Research Eranch staff,
Messrs, R,C,A, have been paid for their share of the wark but
ag far as can be ascertained, no arrangements as to payment for
the Post Uffice work were made at the time, The position in
this respect has been discussed with Colonel Kendrick at
Cockfosters and he has suggested that these costs should be
added to the cost of the extension which has since been carried
out,: The binaural equipment was purely experimental and has
since been recovered, snd it is therefore not proposed to
include this in the above cost,

w0, 2121 Ww/40 - Txtension at Cockfosters

In May of this year & request was rceceived from M.I.9{a)
to extend the installetion at Cockfosters, The binaural equip-
ment was Lo be replaced by normal fittings snd four additional
rooms were to be equipped, A new machine room containing six
recording positions of the Post Officec type was to be equipped,
The extension which consisted of Post Office equipment through-
out has therefore been kept quite separate from the R.C.A4,
installation, The work was completed during June and has been
working satisfactorily ever pince, slthough minor modifications
to the mackhines have been carried out as their further develop-
ment at Dollis Hill has proceeded,

W,0, 2122 §i/40 - Beaconsfield Installgtion

This weas originally called the base instellation and was
intended for Dieppe. Portable huis were designed and discussed
with a firm of builders selected by the Wer Office, but events
An Frence prevented the installetion being cerried out as '
originally intended,

When an invasion of this country scemed likely, M.I.,9
requested that the apparatus prepered for this work should be
installed at some place to be chosen by them in the West Country
and to Bserve as a reserve camp if the one at Cockfosters was ‘in
denger of falling into enemy hands, By the time & suitable site
had been discovered the prospects of invasion had faded

somewheat/
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somewhat and it was decided to construct a camp et Beaccensfield,
Since the results obtained at Cockfoaters had been 30 satisfactory
this was to be an additional installation instead of a reserve,
The present position is thdt ‘the site has been chosen, the Office
of vioris have practically completed the design of special
buildings and the work should be commencing very shortiy. The
number of listening positions originally asiied for at Dieppe was
six, Whken the installation wae reguired as a reserve for
Cockfouaters, this number was increased to 10, -The final require-
ment for which the buildings .heve been ‘designed by the 0ffice of
Works is 16 listening positions having access as required to 32
sleeping rooms and 8§ interrogation rooms,

¥,0, 2123 ¥/40 -  Mobile Installation

This was Intended for use in France or Belgium and consisted
of a 3-ton six-wheeler truck fitted with two recording mackines
and microphone Fittings and amplifier which could be installed in
any suitable premises at short notice, Directional microphones
for use near P, of W, exercise grounds were also required,.

The rear portion of the truck contained & 50 volt battery and
petrol charging set, a Tungar rectifier and motor alternators so
that the truck was completely independent of locel supplies, A
work bench and-a number of tools to enable repairs- to be carried
out and speciel fittings to be manufactured, was also included,
Lengths -of - special waterproof screened lead and waterproof
connectors of Admirelty type, were supplied as considereble portions
of the wiring might be exposed to severe weather conditions, ' All
amplifiers, recorders, power units, etc, were enclosed in special
wabterproof boxes 1to which connection could be made by the above
connectors.

The work was completed in September but was then unable to
proceed overseas, 1t is, hovwever, being used with success in this
country and further vchicleg have beenasked for. The directional
microphones have not been tried out in practice and owing to their
size {2 ft, or 4 ft, diameter) I em inclined to believe that they
never will be, % e

0, 2163 W/40 - Apparatus Reserve °

At the end of June it beceme evident thet the work for M.I.9(a)
was essuming considerable proportions and that in view of war
conditione special steps would have to be taken to obtain the
suantities of eyuipment required. The matter wes discussed with
Major -Rawlinson and & request wes received from him t¢ place orders
for a lerge number of rfecording machines, The opportunity was also
taken at his suggestion, to order microphones, emplifying gear
cable, switchboards, etc. to form an appsratus reserve from woich

equipment/
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equipment could be transferred to any works subsequently requir-
ed. This work is known in this Branch as work for the wWar Office
(VIII) and &ll.equipment ie now ordered under this Works (rder
and trensferred to other Works Orders as reqguired, - 1 statement
was received from the Director of Military Intelligence that
this work was regerded by the War Office as of the utmost
importance and that the highest priority should be obtsined.
This stetement was shown to Mr, McGuffog in his cepacity of
principal Priority Officer and he was taken partially into our
confidence with the consent of M,1.9, As & result he agreed
that all equipment ordercd under this Works Order should have
1({a) priority.

W0, 2164 #/40 - Installetion for the Middle bast

During a recent visit to ihis countiry the C,-in-C, Middle
taost was given some idea of the work carried ocut at Cockfosters
and asked for a Similar installation to be set up in Egypt. A
complete- equipment comprising 10 listening positions sand
associated amplifiers, microphone fittings, switchboards, etc,
was prepared and sent with all cable, small stores, testing
equipment and necessary tocls te GHG Cairo, It would thus be
possible, when a suitable building had been found, for the
complete eguipment to be instelled without any danger of its
becoming known through unusual local purcheses, As an officer
of this Branch could not be spared to gc to Egypt and supervise
the instaellation and maintenance of the camp, it was arranged
that this should be carried out by Cspt. D, Maciillan of the
Royal Corps of Signals, who was formerly an Executive at Dollis
Hill, At present, all that is known is that the equipment hes
arrived safely in Egypt and the work of instellation is
presumably going forward,

Four }Mobile Installetions (one for the Yiddle Xast)

The success of the mobile instullation already’ in use has
been such that ¥.I1.9 bave requested the Research Branch to
produce four edditional trucks, one of which is to be specially
fitted for service in the Middle East, Experience gained on the
first truck has shown that certoin modifications in the arrange-
ment of the apparastus, chiefly for administrative reasons, ure
necessary and these are at present under discussion, iny
special features necessitated by the Dgyptien climate will be
indicated by the War 0ffice in due course,

o Works Order Tumber hus yet been obteained for this work,

leintenance of Eguipment for 1,I.9(a)

A request has been received from M.I1.9 to maintain the

equipment/
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equipment supplied to them-at Cockfosters and as necessery on
the mobile unit, When work is completed at Beaconsfield, :
maintenance services will be required there also, It is under-
stood by M.I1.9 that the cost of this work will be charged %o
them and the accounts are being kept separate from those for
the meintenance of Leatchmere liouse. No Works Order Number haes

yet been allotted,
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igbe 2030 W/39(3) - Installution gt Richmond

This was the first installation of its kind carried out by
us for M.1.5 anda I think you ere conversant with its history,
2 certein amownt of experimental work was arried out here to
discover whetiier photographs of Callers could be taken without
their knowledge ab @«ll heurs of the day, .~ satisisctory schenme
for deylight operation was fitted but I um not in e gesitisn to
sgy wuetier it wes used very extensively, Considcroble progress
was m@de towsras providing the same faciiities during the night
out limibtavions of photographic materials prevented = couwpletely
succesaslul solution, 0 very greal expenditure was involved in
the phologrephic work,

ilie house has recenviy been evacuabted by all the members
owing t¢ bombing activities and ihe apperctus hes wll been
recovered,

NUTEh:  In reckoning the cost of works from whiclhi apparstus hus
been recovered I estimate tlelifc of our amplifier gear under
these conditions ub twe years and I prorose tc cherge o
prorortion ¢f the tetal cost depending on the sctvel time the
apparcius hes veen in use,

HeC, 2035 #/59(5) ~ Installation et Seciville Street,
e Srebory Schoels snd Helloway Irison

Thne 1nstallat10n at Sackville Street wes in the offices of
a firm of whkich the householder aut Richmond sppetred to be &
member, It was intended that while listening facilities were
given et Seckville Street with the kncwledge of the people
there, it should wlso ute possible tc listen at Shepherds uuuh,
even when the amplifiers were switched off (apparently,.
very pretiy piece of apparetus was developged Jor this purpose,
vut warortunsately the - -nominal heecd of bthe Firm died in
aysterious circumstances just os it was completed and the
apperatus hes since been reccvered, -

Uratory Schcols was a temporury repositery of internces
and tlxe instellation there wus to eunable the reaciicns of cross
examinece to be observed st Shepherds Busk, Since the fitting ,
of Lalehmere House this apparatus has become unnecesssry und is
in process of being.recovered, W

+he installstion ef uollovaJ Irison wes to be ciamilar to
that at the uratorj Schocls, wut partly owing tc difficulties
eacounvered in the buldiding itself, it has nol been proceeded
_w;tL wid, in fect, is not now reAulred.
2638 J/39(6;/



From the transmission point of view results were sutiefectory. ihe
Jexperimentel spparstus used on this occasion haes been recoverced
“and’ a stoendsrd eguipment for similer occasions has been designed.

The cost of designing ibis standerd equipment has, to some extent,

bgen included under this Wworks Order,
£ el 2101 W/40 — Installstion at Latehmere House

| The originel installation consisted of five sleeping rooms

and three interrogetion rocms in the old building, Eizht recording

'positions were fitted, [our additional "association™ rooms in the

hospital block have since been eguipped but the number of recording

positions hes not been increased, This work is now prsctically
completed, the only ocutstanding reguirement being . the provision

of supervisory liztening fecilities in Major Stégens? « 0ffice,

It is hoped to carry this out in the near future. -

tork at Swansesa

The two living rooms &nd the two main bedrooms of & small
private house were fitted and amplifiers and listening equipment
were placed in & bedroom of the house next door, . Vorks Crder
Humber hos not yel been received for this work,

iigdio Set Installetjon at rPiccadilly

In this case the instellation is simillar in principle to thot .
et Avenue Txchange, except that instcad of a telephone a8 radio sct
with a direct line to Broadcasting House is used. The apparatus
lLas been in use Zor about a week now but it is anot known what
mecsure of success has been obtained from the transmission point of
view. A8 no compleintis have been recciveid, however, it is assumed
that the weusure is sufficient,

Maintenance of M,1.5 bcuipment
A rcguest hos been received from Major Steégens at Latchmere
liouse, to carry out all meintenance of the equipment installed
there. Thic meintenance includes e supply of consumable stores,
such as disca, cutters, etc., No Works Urder hase ‘been received for
this work but an sccount is being kept pending a decision as to
whether it should be charged to 523 F1(B}/36.

£

aratus for M,I.(R

During April of this yeer Capt, T.A. Robertson introduced
Colonel Adrien Siupson of M.I. (R who wes going to the Middle Tast
and who required amplifier and microphonc apparatus for similar
purposes to those for which they were used on behelf of ¥.1,5 in

this/
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this country. Ie also required a technical gssistant and asked
if the Gesearch Branch cculd recommend anybody. Kr. Hayward,

an Inspector of the Research Dranch, was thought suitable and as
he was sbout %o be called up, arrangements were made to transfer
him tc the iJar Cfiice, He was transferred on a Clerical grade
for security reascns and went to the Middle Eest on Colonel
Simpocn's ataff, OSome specially small battery operated amplifiers
were designed and suppiled, together with such tools and spare
equipment and components as could be eesily carried in two small
suitcases, It was sgreed that the charge for this equipment
should te sent to M.I.(R}j. At the endi of July a cipher telegram
was received from the C-in-C, Kiddle Sast wvia Capt. Robertson
agking for eight additional amplifiers and microphones to be sent
to Colonel Simpson &t an early date and, if possible, by air,

The amplifiers have been completed and packed and three of them
have becn sent from Hendon Aerodrome, The remaining five have
not yet been ssked for by M.I1.(R), and, incidentally, it ie under-
stood that the first three feiled, owing to cenemy action, toc resch
their destination, 1t is intended thet an account for this work
shell be submitted to M.I.(R) and a Repayment #orks Order is
presumably thereiore necessary.
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&22&&2.92&2&
{ Work for the Var office (XIII) )

A meeting between E.I.9(a) and Researca Branch was held on
the 1ot January, 194l at Wilton PFark and it wes agrced that the
policy outlined in the foliowing should be followed:

General

Four mobile units are to be provided one of which wiil bes forx
service abroud., Special features to be 1incorporated in the latter
on account of local conditions will be comrunicated to R, Iranch
on receipt of information frop Capt. WacMillan, The mobile units
will be regarded primarily as a reserve to replace existing
permanent instailstions in emergency but the fitting and eguipment
of the trucks will be arrenged as far as possible to permit
independent service in the field,

Eech unit will consist of two trucks, No. 1 truck will
contein & mechine room and s small play-back room, No, & trucs
will carry power supply cquipment, work bench, tools, and spares.

M,1,9 will endecvour to obtein sultable chasais which mey be
of the lorry or ous type. If completed single-decker buszsa are
readily avaiiable, an endeavour will be made to f£ii{ the eguipment
in these, Since no secret apparatus will be in the form of
fixtures in the trucks, there is no reeson why any body-~building
work and the constructlon of benches, cages for the macliinery,etc
should not be done by some suitable contructor. The Research
Branch will endeavour to find e firm prepared to undertaixe this
work,

Staff will be required tc operate and maintein the equipment
when the trucks are completed and M.1.9 will endeavour to get suc
staff allocated 8t an eariy date, The staff will be loaned to
bollise 1Hill for the purpose of fitting the power equipment into
the trucks and for training in the cperation of that equipment ar
in the maintenance of the special eguipment,

Eguipment of Trucks

The machine room Wwill contain two tables each carrying two
completely independent machines, Dach machine will Lave eccess
to any one of four microphone amplifiers, end switches will be
provided to enable the telephone associated with any machine to 1
guitched to the cutput of any other machine, This will enable a
rapid change~over to be made Irom cne machine to an adjecent one

at/



at the end of a disc, The ecuipment will thus provide. the
eguivalent of two normal double mechine listening positions or |
four sinzle mechine listening positions. A portable wooden
case conteining four microphone amplifiers and power units will
also be housed in the nachkine room,

Sinceé it mey be desired on occasion to work in a building,
tables and miorophone cases will be provided with covers,
detachable legs, etc,, so that a rapid tranasfer can be made,

None of the apparatus of the machine rooms will be permanently
fixed to the truck so that in the event of Truck No, 1 belng put
cut of action the recording apparatus can bs removed to Truck No.2.

Separate play-bsck units will be provided which will be
operated in the small play-back room as it is considered that this
will give greater flexibility in the use of the recording machines,

flo, 2 Truck will be equipped with power supply epparatus
aimiler to that of the existing unit, i,e, battery and motor
elternators for generating 240 V, 4.C. 50 e¢/s when nc public supply
is aveilable and- petrol generator and Tunger rectifier for charging
batteries, One spare recording machine and one spare amplificr of
each itind will also be carried in this truck,

Accommodation

If possible Truck Neo, 1 will contain sleeping accommodaticn for
four officers, two in the play-back room and two in the macliine roonm.
Truck Ho. 2 will be arranged Lo give sleeping accommedastion for six
other ranks,

NOTE: If the fitting of bunis, etc. is likely to present
difficulties or delay completion, it will be proceeded with later

as opportunity cffers, ;¢%%7
o s

3rd January, l94l,



_Memorggdgm
Fitting of Listenini Facilities ab Cecrtein Centres

specisl fittings will be installed oy M.1.9 at ;ive centrea,
20 fittings for this purpose will be supplied by #. Dreach oy
January 22nd,

),

2C battery-operated amplificrs will be supplied Lo operate
witk the sbove fittings by that date or as soon after as possible.
tach emplifier and its battery @and telephones will be housed in a
cage for two &-gallon petrol tins. A sample case will be supplied
by ¥.1.9 a8 soon a8 posaible in order to enable the design of the
internal fitting to proceed., The remeinder will be supplied in
time to be fitted by Z22nd January, 20 wmains operated amplificrs
with power units will be supplied in similer cases as soon as

posaible, The battery amplifiers will then act us a standby
egquipment in caese of maing failure,

Seven portable battery-operated listening sets will be
provided. The special fittings will be mounted in servicec gas-
mesk cases which will be carried, together with an amplifier,
telephones and battery, in a small suitcase. It is hoped tkat
these portabie sets will be available by Jenuary z2nd,

Catteries for both portable and standby amplifiers will be of
standard Post Cffice pattern and not of ier vffice types and
replacementa will alweys be arrsaged through Resesrch Eranch.

ord Jenuary, 1941,
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SECRILT

ACLE ON THE WAR DIME WORK OF (05 ENCINEERING
DEFARIMENT 'S RESEARCH BRANCH

1. Introduction :

The declaration of war found the Research Branch engaged
upon the asolution of engineering problems arising in the day to
day operation of: the Foat Office’ 'services and alsoc undertaking
scientific research designed tTo'lead to ‘the develcpment of telecmm-
munications plant, increased efficiency of operation end new
facil ities for the' subscriber, - Suppressicn of electrical’ echoes,
meintensnce of electrical stability of ‘long distance circuits and
other diificulties in the weay of development of & trunk telephone
aystem withizero transmission  logs  between main centres liad been
succescfully solved by experimental work in the laborstories. An
active part had been taken in the development and utilisation by
the kost Officevef systems of multi-channel telephony; glgnalllng
uppalatUJ enabling an operator to complete the setting up of =&
call in a distant centre by dialling over the trunk line had been
developed, Fundamental'research in- ecoustics and co-operation
with the telephone contractors had been responsible for successive
improvements in the telephone itraasmitier and receciver, Research
Brench chemists had contributed considerably to knowlecdge concern-
ing correcsion:phenomena,

2. Staff

Engaged on problems similar to the ‘above the Branch had's
staif ¢f£ 397% including approximately 50 university trained
engineers, physicists and chemists, On the ocutbreak of war
aumbers were reduced by iabout 25¢ due to'mobilisation and the’ :
dispersal of isome officers to reinforce the engineering ‘staff of
the Kegions and Districts, In addition teo the 1aboratoribs which
were fully equipped for telecommunicetion research, the staff ‘hed
‘the ‘assistance 'of 'a workshop capable, if required, of construct-
ing such appasratus as a 'speaking clock, ' :

3. Pos;pioh st the Qutbeodic of “War

The Branch had already in hand a considerable amount of work

connected with ithe country's ‘preparation for a possible ‘war,
Thie work had arisen in ‘verious ways; for exemple, as g result
of the very close liaison that had always existed with the Signals
Experimental Establishment ‘at Woolwich, from the Branch having
agsisted .in ‘the 'development of equipment recuired in connection
with the distribution of air raid wernings end elso because of
the provision already being nmede for additional telephone ‘and

: telegraph/
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telegraph circuits on strategic routes. to. meet the-pessible
demands of the Elchtlng Services, '

4, Gicrk undertaiten for the Fighting Services: uieptember: 1939
to Hovember 1S40

“The more 1mportant worﬂ undertaaen by the Research Branch in
conneculou with national defence durlnb the Lirst (15 months of the
war m&y be roughly cla581f1ed under the £ollowing kheads ':

(1) . Emel'gency pr0V1310n of adultlonal telephone and telegraph
cireuits for nilitary purposes,

DILTIJOE

(ii) 81stapce in the 1mprovement of Anmy hlvnalu systemu
and equlpment ' i ]

(43ii)"  Deveiopment. and construction of equ;pment requlred in
conneculon with defence agalnst Al Avdack,

(1v) §pe01al work. for,the Wer Qiilce.

4.12  Lmercen cy pro 1s;on oi addltional tel;phone and
telegraph circuits for Militgry Furpoges

The Branch has worked in close co-operation with the
Headquarterz Yar Group and has been called in to assist ir all
major schemes for the provisionof large groups of circuits to
suchi_ strategic p01nts -as-the Orkney-and ShetlandiIslands, ' Provision
of the required. circuits generally involved/novelvapplications of
carrier current telephony and the constructionuofthe necesasry
repeatezs, modulatlng and . demodulating equipment in ‘the laboratory,

“As & rauulu of oLis Work 45 cireulits have been provided to the

Orkneys ‘over two 31n51e—core submarine jcgbles and 15 eircuitsito

the Skel tlands over one such caeble, Members of ‘the ‘Pelegraph-Group

using ladboraitdry constructea equlpment have alsoscentributed to the
provicsion of special circuits in this sres where several of the
sta;f have woried for considerable periods,

The early, part of June 1940 found nine offiicerswof <the Carrier
Group in ifrance and.the Lhannel Islands ‘busy, instelling lLlaboratory
coagtructec egulpment which Was 10 provide a total of 30 telephone
dircuita over two, submarine .cables -between ngland :and ‘Franee, o The

“Hvork was nch. flnished, although the officers in France did not leave

until %the evacuatlon of jthe B.B.F . Was nearly, «completel, L The iterget
dhte £ar Lthe . completlon of -the neccssarx_equAFMuuL ded been ,lhowever,
1mpr0Ved upon by more -than three, weeks as a result of continuous Work
in the labor&torles at Dollis Hill during May.

Frequent/
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Frequent~assistance has 'also” been given in the urgent. prov1—
sion of temporary-communications, for example after: the bregk .
through of the German armies to" the ‘Channel” ports in May “1920 and
the loss of most existing telephone circuits to France, Dollis
Hill wes esked to try'to provide cirecuits over gn dld and Taulty
telegraph cable ‘between Cuckmere Haven and hLe Ilavre, = Apparatus
and.staff were fléwn to the- French side~by “the L,4A.T, and, b7 . day
" land \night work ‘were able ‘to 'get 'a’tetegraph. circult and. 18
etelephone ¢ircuits ‘working to Paris on’a . ceble rhich ha& prev1ously
carricd only tvo telegraph circnlts

4,200 ASSistance ‘in the" 1mprovement of !Eﬁ SiiﬁalS”S'stéms
and egui@ent i = e ——-—-—-L—-——-. -LRLA L :

- [Jeog &erklng int collaboration with the '’ SiLnals prerimental
p Lstablishment ghe ‘Branch’ had ‘developed the P,0. 144 carrier-
telephone system into one suitable for use by the Army over 2-wire
open line or e 4-core cable., - Thers has been -further-very ‘close
contact with the Royal Engineer and Signals Board (now Ministry of
Supply)iin eonnection with' the design snd development of cables
for wuge by ‘The irmy “in'the field, - An Army redlibeément which has
not yet been ‘completely satisfied Is for ielepiicne repeaters . imich
can' 'be inserted by wunskilled staf?f in shy type of 2-wire line
wheret apeech ampiificetion ‘ig requlred This nartlcuhar problem
hasg' alweays beelr Imposeable of entirely Satls”hé%ory golution but a
repeater developed in the laboratory st Dollis Hill, was ‘talen to
Prence and ‘there:! demonstrated in January 1940 and has proemige of
usczulness‘~-..~ y A

T

4 3 ﬂevel pgent and construction of eguipmeatl rc“ulred 1n
oonneetion w;th defence arainst Air Attack D,

In conmectlon w1th the distrihntlon 0T air Taid narnlngs
frOm B oentral Point, the hHesearch Bramch developed aid tonstructed
in 1938 a*splay-equlpmenb enebling rontrblling“b‘flcers 1o, Pe, tept
aware of'the siete of warning -in” all warning ereat in Greatxdltaln
“Threel comple tel'equipments” have subseiuently’ been giade Bod have.

invelved appreximately 56,660 menhours of work, | 'Ih most casea the
time betweecn the date at 'which: it was" poesible to start work.and
that/ ‘when each’ equipment was’reqguired for use was very shori.,. so
theto eonsiderable burden was thrown on to the staff of the Group
engagedlon Signaliing research’ and“on the workshdp, but in every
necase- eiulpment was ready  for- service’ before bre’ due date,” .The.
Brench”hasimore ' recently- taken over from the”Air Ninistry Research
Establishment (now the Telecomcunication Researcn Lstabx;shment)
ooexperimental werk in conaeetion with’the develcpment of equlpment
:for the" autematlc transmiu31on of 1nformat10n giVEn on an fﬁ.

!
- ' Gy
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illuminated display at Redio Stations %o the;Filter Room at
Fighter Command as well as other problems. involving equipmen
commonly used. in auuomatlc telephone switechings -
] . : L
‘In Jentary 1939 assistance was requasted in; oonneotlon with

the synchronlsamlon of .(CH) Kadio Stations.cencerned with the
distant locatlion of hostile ;airveraft, . The erble was Gifficult
on’ acconnt of the permissible.time error (*100 .microseconds) 'being
less than momentary fluctuations liable to.occur durning-tbe trens-
““mission of a svnchronlslng cignal over a truni circuit end means
had to be developed for absorbing these fluctuations, A system was
worked out in which, incidentally, ;the ;synchronising tone  is
accommodated by thefiftration of & small B3nd of‘frequen01e° from
the telephone circuit providing communication to the Station,
Equipment for 33 ocutstations and two control ;stations costing in all
‘more than £00, OCO wau consgtruected in the Uoliis Hilk laboratorles.

£747 ‘Specisl Iork for the Yar Ofiice

Shortly after the outbreak; of war the Depsriments was
asked "to “instal concgaled mlcrophones iy certaln rooms in bhe ‘Lawer
of Losiion in order thet’ the conversations .of prisoners mighi; bes;
overheard,  This type of wWork aevelopeo rap;&ly. Sieepiag anu
1nterro&at10n rog in.a large house, used as, a canp ior ofiicer
prisuners. of VLI'ﬁﬁﬁ next, equlpped Iollowlng thal, prepurations
“were mede for a base comp in France and laber tr&neferreu Lgyaumite in
Dngland another larie, couniry liouse. used; Lor the .eccumuvaation’ of
important civilien internees was exten81vely eaulnped anda, gpparatus
despatched Lo the Middle East for installetion in a camp there,

-1--¥h15 work-has-Ict-to a very rapld improvement if, &COUthL

technlque and-exeellent-reproduction of whispered conversabtions at
a congiderable aistance from conpietely hidden microphones is now
“Jpossible, ~Owing to tkhe impurtance of the conversations lieans for
“waking some form Of record had been, desired, Irom,the;start,
'Aveilaple commercial apperatus,, eli oi I0reighn Origin Wes

- “investizated and it was. found that there weg noihing sultaalu._ in

co-operation WiLH B Brltlsh ilrm, however an entareLy newsdesign of
portable recorder.%as evolved, ol slmyle &nu relalively. eneep
construction, The necessary amplifiers. for ithe micropuonedend:
recorder hsd tls0. to be designed snd mere, reesntiy it hes; become
necessary for Research Branch chemists. to tackle| the provlem of
making cellulose acetate discs. in. this, country for direct: recording,
0W1n" to: tbe cessatlun of the more sultebie. Freoch suypl;#s.-

In addition £6, the 1 arger 1n8uallatlons the membezg of HhexLocal
Tronsmission And Acoustig, Groups,,wha,have heen chiefly concerned,
have fregjuenlly been asked Lo meke temporary instellation of.a

hidden/
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hidden mlcrophone and recording equipment vin/privatechousés ang'
““elaewhere, The conditions haﬂe-somet imes) been such 'as to present
g diffieult technlcal problem ‘but results have been obtafaed 1n
-attScages, 7 ol h Intie
S {e) - ; e :

63 mlcrOphones end amplifiers and 57 recording machines and
amplifiers have already been installed or shipped to tne Middle
East and gs many more have been requeated by the ¥lar OFf ioe ‘For "
use. early in 1941,  The greater peart of thls equipmen¢ has been
constructed 1n the Dollls Plll mworicshop &

The” Mllltary Intelllgence Branch of the far Lfflce have__'
repeatedly expressed their appreclatlon of the equipment "It i
understood’ that muth 1nformat10n concerning enemy dlspositione has
been obtained in this Way and; also. that dits use led to the® reeent
conviction of the two German spies Waldberg and Meiery

5, Qther Work undertsken by the Branch in conneection with theiyar

The unclessifigd syl Work of the Brench covers a very w1dr o
field, Attention has had to be peid to the investigetion of
enzineering materiels suitavle for replacing those which have =
become scarce or unobtainable on account of the war conditdons," *
for instence, zine base die casting slloys have now to be ysed
instead of eluminjitmagcie cspArch: e hth plresenl bedng! undertaken with
a view to obtglpxgg increased economy in the consumption cf fuel
and lubricetipg»dl byitht Post Ofiice motor transport fleet,

The Branchrhas, given to the Army an electricsl geophone which
is an imprevement on that at present used for detecting undegpground
mining operations. It has also reudered assicstance in consettion
with the detection of electrical interiecrence from mlllta§¥ mining
ecuipment, tow To broosT emit 8 Bl

Assistanee 2has (béadrddught from the Branch, in common with
¢thier Ressarch Organizebtions, in connection with such genersal
problumo as the Jgesliién of unexpleded bomba, While the full
assistance of the most gppropriste Hegearch Grou ﬂas beenrgiven
endeavour has been made to prevent such problcmsifn%érféking it
equelly impourtent work im the Branch's proﬁbﬁ‘ﬂlelqlu

6., Eogt-War Froblems

.I\S

The work undertsken for the Fighting Services hes pleceq“a"
very hesvy tax oa the resources of the Brench and it has sowetimes
been necessary to move specialist officers outl o§ﬂ3¥9;{ owg Groups
in; enger to megets pressure: aLaa&nerdlﬂMbdmeJ‘rﬁEE or’ -ins i
Adoer SRTTACT: GROUR. WieTe Hhew SLALT hes! Yeeir 1He beeti“by"i "’ ha:’v*e
had to be strengthened very considerably since the beginning of the

Laom
& [ blinl W&r/
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war, oLt has:freguently ‘been neecessary to construct large yuantities
;0% lavonalory ceveloped-eguipmeat “in the workshop, oving to the
impossibility ret gevting’ it made elsewhere in the timc available,
This has necessitated the working of very long houra by the workshop
staff, b I )

: o i \  Lqm _ tod

There jare at present certein’ cutstanding fundamental problems
which %o ‘various degrees ‘are limiting tlhe development of telephone
systoms., | Iypiealsof ‘these ‘is “the generetion of noise .al switch
contacts which is & major‘diffioulty with sutomatic switching
systems end problems associated with fuller utilisation. of woice-
frequency dielling end eignailing systems; Post-war development
Will pecessitate ihelsolubiow ‘of such’ problems. They, are being
watched: and; & careiul selection made of the" features which: can. be
most usernily investigeted as’ and when work conhected with: immediate
defence perpibs;, [8W eal 13

V‘;fz ¢ ditw noo ai doneud

e - ; O TObLA) L S
P.E,G., H
You will be interested| to. see this report,
3 - SOl wWRiB
(Intld.) WWEAGB,
31.12,40
D.D.G., i

This is & fine record of work,
OCIntldy) W,.S M.
2 114D |

For D.G. on resturn.. _
W RD

(Intld.) BB,
2.
E-in-C,

The D.G. hes not been. able-to look at: this: report. PerHeps
it could be brought up, to date or presented t.o him when he' returns
to the office. ' J
. ™S .
(Intld,) Wam,

Y
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 SECRET

NOTE OF THE WAR TIHE i oF THEKEHGINEERING
DErARTHINT 'S RESEARCH BRAICH

1. Introduction

The declersaition ofi war fcund the:Besesrch Branch engaged
upon the solutiom:of engineering problemg arising in the day- to-
day operation of the FostoOffice services and elso underteking
scientific research designed to lead to the development of tele-
comzunication plant, incressedrefficiency of operation and new
facilities for the subscriber, Suppression of electrical’echoes,
maintenance of electrical stability of long distance circuits and
other difficulties in the' wey of idevelopment of & trunk telephone
gsystem with zero transmission loss between mein centres had- been
successfully solved by experimental work in the laboratories. An
active part hed been taken 'in the development and utilisation by
the Fost Uffice of syrstems of'multi-chanael telephony; signelling
apparatus enabling an operator to complete the setting up of a
cell in & distant centre by disldling over the trunk dline had been
developed, Fundamental research in acoustics and co-operation
with the telephone contractors had been responseible for. suecessive
improvements in the telephone transmitter eand receiver, GLHesearch
Branch chemists had contributed considerably to knowledge concern-
ing corrosien phenomene,

2. Steff

Engaged on probleme similer to.the above: the Branch had a
staff of 397% including epproximately 50 university trained -
engineers, physicists and chemists,  Cn the ocutbresk of war
numbers’ were reduced by ebout £y due to mobilisatioan and the
disperssl of some officera to.reinioroce the engineering atalf of
the Regionstand @istricts, In addition to the laboratories which
were fully equipped for telecommunication research, the staff had
the assistance of & workshor cespable, if reguired, of constructing
such apparatus @s & speaking clock. I ;

35 Posibion &t the Oubthreak of iar . > S

ke Brench had elready in hena a considerabie amount of worxk
connected with the country's preperation for a possible war, Thie
work had arisen in various ways;' for exemnple, as ® result of the
very close liaison thet had salways existed with the Signals
Experimental Lstablishment at Woolwich, from the Branch having -
essisted in the development of egquipment. required inconnection
with the distribution of air raid warnings end elso beesuse 'of
the provision already being mede for additionel telephone ang

¥ axcluding Training School staff telegreph/
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telegraph circuits on strategic routes to meet the possible oL
demends of the Fighting Services.

— ——

4. ‘Work undertaken For the Fizhting Services: September 1939
to Hovember 1940 e

The more important work undertaxen by the. Research Branch in
connection with national defence during the Tirst 15 moenths of the
war may be roughly clessified under the following heads -

(i)” Emergency provision of additional telephone and telegraph
,clrcults for military purposes. t L

{ii) Assistance in the 1mprovement of Army Szonals syestemns:
and equipment.

iiii) Development énd constructicn of equipment required in
connection; with defence against Air Attack, _

(dv)  Speecisl work for: the Wer Offices

4.1, - Eoergency g;bviaionrof gdditional telthone'ggd-
. “Yelegraph circuits Ior-Milltgrx,rurposes

The Branch has worked in close, co-operation with the
Headquarters iar Croup and has veen called in to assist in all
ms jor schemes for the provision of large groups of circuits to,
such strategic points as the Orkney end Shetland Islands, Provisien
of the reguired circuits generelly invelved novel epplications of
carrier current telephony and the censtruction of the necesscary
repeaters, modulating and dempdulating eouipment dinithe laboratory.
A8 B result of thie work 42 circuits have been provided to:ther
Oritneys over two single-core submerine cables and 135 eircuits to
the Shetlands over one' such cable, Wlth 'the experience .gained, the
Carrier Group. has developed methods of working a maximum of ©
standard l2-channel eerrier, systems over one cable where the cable
characteristics make this possible. The additional systeme are
provided by transfer of a standard group of lc-channels to freguency
ranges above that ofi the standard group, the modulating end demodu-~
laeting equipment for doing this having been designed =nd constructed
in the laboratories at Dollis Eill,. H¥embers of the . Telegraph Group
using laboratory constructed eguiprent have s8lso contributed to the
provision of special circuits in the Horth of Scotiand vherce several
of the staff have worked for considerable periods,

The early pert of June 194C found nine officers of the Carrier
Group in Frence end the Channel Islands busy inatalling_laboratory
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constructed equipment which was to provide a total of 30 telephone
circuits over iwo submarine cables between Bnrlahd end Fremce,

The work wes not finished, although the officers in Prance did not
leeve until the eVaouatlon of the ©.E F. was 'nearly complete., The
target date for the completion of the ‘necessary equipment had been,
however, improved upon by more than three weeks gs ‘& result of
continuous work in the laborstories at DOlllS Eill ‘during May.

Fregquent assigtance has 8lso been given in the urgent provi-
sion of temporary corumnications, for exsmple after the break
through of the German armies to the Channel ports in May 1940 and
the loss of ‘most existing telephone circuite to France, Dollis
Hil1l wa=''ssked to try to provide circuits over an old and Taulty
telegraph cable between Cuckmere Heven and Le Havre,  Apparatus
and steff were flown to the French eside by the R.A.F. snd by day
and night work were abvle to get a telegraph circuit and 18
telephone circuits working to Paris on e cable which had previous;
carried only two telegraph circuits

4.2,  Assistance in the improvement of Army Sinnals sttems
' and ~xgnpmen%

Working in collsboration with the Signels Experimental
mstebliehment the Branch had developed the r. 0 l+4 carrier-
telephone system into one suitable for use by the Army over g-wire
open line or a 4-core cable. There has been further very close
contact with the Royel Engineer and Signals Bosrd (now Minisiry of
Supply) in connection with'the design cnd development of ‘cables
for use by the- Army in the'field, ' an''insistent Army rejuirement
is for telephone repeaters whickh can be inserted by unskilled
staff in any type of Z-wire line where speech swmplification is
required,” This ‘particular problem hes alwsys been impossible of
entirely satisfeetory soluticn but a repeater developed in the
1aboratory at Pollis Hill' was taien {0 France and there demonstret:
ed’ in Jenuary 1940' and has promise of usefulness, This repeater
has ‘since been improved snd'a number are In successful usg by the
Army in this country.

4.3. Development angd: construction of equipment reguired in
- connection with defence grmainst 2ir Attack

In connection with the distribution of gir raid wernings
from a centrsl point, the Research Branch developefl and consbtiuct-
ed in 1938 displey equipment enabling controlleng officers to be
kept aware of the state of waraning in all warning areas in Great
Britein, Three complete eguipments -have subsequently bteh made
and have involved approxircately 30,000 manhours of work, In most
cases the time between the date al which it was possible to start
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work and -that when each eguipmwent wes regquired for . use was very
short, .so thet considerable burden. .vas thrown on to the staff of
..the Croup engaged on Signalling research and on the workshop, but
in ‘every case eqguipment wes ready for service before the due date,
lior'e. recently changes .in the plens. for the distribution rof warnings
“have necessitated changes. in tihe; equipment and the -substitution of
nev gquipment all of which has had to. bé cerried out, without .inter-
ference with operations.

- In the summer of 1940 the Post Office offered to assist. the
¥inistry of Aircraft Produetion with work directed itowards the
development of comiunications, Contact was established hetween
Dollis Hill and the perallel Air Ministry Research bstablishment at
Worth lMstravers and certain experlmental developments. utilising
sutomelic telephone switching epparstus, taken over, It appears that
more  extensive vase of this type of apparaitus may provide .a solution
_ Yo what now is beZinning to constitute a problem and experimentel
“mork’ is proceeding in connection with seversl schemes,

‘TEE_B;Bblem referred to is concerned with the transmission from
AJD¥ . atations-to central control points of the locations of enemy
eircraft and the presentation of the information before controlling
officers, Telephone operators speak this informstion et present,
Future alternatlves may include completely autometic. trenesmission of
. teleprinter code ahd automatic display of the information cn panels
‘at the control ceatre,

Cther work has recently been dene in connection w1th the
deve;oPment of aerisl switchinz apperatus for &.D.F, stations . end a
prototype equipment hes. been built in ihe laboratory.

In January 1939 assisiance was reouested in connection with the

synchronisation of R.D.F, {CH)-: Stat¢ons concerned with, the distant
location of hostile aircraft by refleected radio pulses,. The prodlem
was difficult on. account. of the.permissible.time error. (*100 micro-
seconds) being less than momentary fluctuetions lieble to. occur.during
the transmission of & sgynchronising signel over & trupk circuit and
means hed to be developed for absorbing theke Tfluectuations, A system
was worked out in which, incidentally, the, synchronising tone is
accommotated by the filtratzon of & small hand of frequenties from
the telephone ‘cirewit providing speech commmnicstion to the Station.
Bquipment for. 33 outstations and two control. stations, costinz in all
more then £50,000 was constructed in the Dollis Hill laeboratories,

A further 1arge extension to this scheme is' probeable,

4.4, Special Work'for the nar Office

‘Shortly after the outbreak of war the Department was
_aaked to instal”concealed microphones in certain rooms in the Tower
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of Lendon.in. order that the conversations of prisoners might be
overheard, This type of work developed rapidly.: Sleeping and!
interrogation rooms in a large house used a@s a camp for officer
prisoners of war wﬂi next eguipped; foliowing thet preparations
were made for & base camp in rrance and lster transferred to &
gite in Englandj; another largec.country house used for the accoumo-
dation of important ¢ivilian internees was extensively equipped
and  apparatus deapatched to the Middle East. for 1nstallation in a
camp there, - _ -

_ Il 3 . IR _
This work has led to s very rapid improvement_in acoustic
technigue and excellent reproduction of whispered conversations at
e ¢onsidersblie distance from completely hidden microphones is now
possible, Owing to the importance of the conversations means for

makiag some form:0of record had beencdesired from thestsrt.
Available commercial apparatus,; all of foreign origin, was investi-
gated and it was found that therer was nothing.suitable,  In co-
operstion with a British firm, however, an entirely new design of
portable recorder was evolved of simple and relatively/cheap
construction. The necessary amplifiers for the microphone and
Tecorder had also to be designed and more recently it has become
negessary ior: Research Branch chemists te tackle the problem of
making cellulose agetate discs in this country for direct reeord-
ing, owing to the cessation of the more suitable Frenchi/ supplies,

In addjtion to the larger :installations:the members of the
Local Transmission and Acoustic Groups, who have been chiefly con-
cerned, have frequently been asked to make temporary instsllation
of a hidden microphone and recording equipment in private houses
and elgewhere, The conditions heave soretimea been such as to
present & difficult technical problem but results have been obteain-
ed inyall cases, . . G

\ 68 microphonea.and amplifiersand 57 recorﬂing madhines have
already been installied or shipped to the Middle East and nearly
double these numbers have been reguested by by the War 0ffice for
use carly in:134l, In addition, five mobile units for service “in
this country or abrosd are under construction. Eech unit consists
of two large vehicles with speciallyrconstructed bodies econtaining
listening and recording rooms, and living rooms for intelligence
officers and other ranks, Power equipment which will render the
units completely 1ndependent of ‘external supplies ig being
ingtallied.

The Military Intelligence Branches of the \iar Office have
Tepeatedly expressed their appreciation of - the ‘equipment and ‘such
importance is attached to the resulte slready obtained that the
Chief of Staffs Committee of the War Cabinet has given instructioe
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that the highestipriority is to'be: given to all equipment used
in connection withithis work, "

5¢ Other fiork undertaken bv the Branch in uuunectlon with the Nier

The unclassified war work of the Branch covere a very W1de
field, -Attention has-had-torbelpaid-toithe investigationiof:
engineering materialscsuitable forireplacingsthos8etwhich have
become searceé Or unobtazinable on account of the war conditions,
for instance, zinc base die casting alloys have now to be used
instead of ‘aluminium,  Research isvatl presentbeing undertaken with
a view to obtaining inereased economy in./the consumption of fuel
and lubricating oil by ‘the Poat Office motor transeport fleet,

.The Branch has given to the Army an electrical geophone whlch
is an improvement on that at pregent used for detecting underground
mining operations, It hasralso'rendered asesistance in cenneetion -
with the detection of relectrical jinterference from milltary m1n1ng
equipment, :

Agsistance ‘has been sought from the ‘Branch, in commen with
other Research Organizations, vin connection with such genersl
problems as the location of unexploded bombs,* While . the full
. aggistence of the moat appropriate Research Group hes beén given,
endeavour has been made to prevent such problems interfering with
equelly important work in the Branch's proper field, -

L}

6. 2ast~iar Problemg

The work undertaken f£or the PRighting Services ‘has placed'a
very heavy tax on the resources-of the Branch and . it has ‘sometimes
been necessary to move specialist officers out of “their own Groups
in order to meet pressure elsewhere, Some Groups, for instance,
the Carrier Group where the: staff hasbeen 1ncreased oy 1409, have
had to be strengthened very considerably since 'the beginning of the
war, It has freoguently been necessary to construet ‘large guantities
of laborstory developed equipment in the workshop ‘owing to the
impossibility of getting it made elsewhere "in the time available,
This has necessitated the working of very loung hours by the worhsho;
staff, .

Phere are at present certain outstandingdfundamental problems
which to various degrees are limiting the development .of telephone
systems., Typical of these ia the generation of noise st switch
contacts which is ra major difficulty with eutomatdic 'gwitching systems,
The setting up of -& call in. a remete local centre by dislling over

the trunk network hes outstanding problems atill associated and the
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merits of s number of signalling systems based on different
principles but applicable to modern trunk networks require experi-
mental investigetion, In many fields experimental work will be s
pre-requisite to post-war development.

The position is being watched and a careful selection made

of the features which can oe most usefully investigated as and
when work connected with immediate defence permits,

W.G.R
1.3.41,
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