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OPERATION tOVERLOR DI 

FROM THE ASSAULT TO TF,E 

CE33ATION  CF HOSTILITIES 

ECTION --I 

INTRODU.CTION 

The first pert of the Air Sir2;nf71 Report of operations on 
the continent was issued under the title "Air Signls Report 
Operation NEPTUNE-Pln.nninv. .rid Assault Phase, and -covered the 
period from the commencement of the planning stzlge until the 
completion of the assault on the beaches. This second and 
final part completes tn.e- recort covering the period from the 
end of the esseult on the be'iches through VE day to the cessation 
of combined commund. The first, part lAinA issued in sections as and 
when materiel was avE:11:'Lble for each section. This second 
final pert is being issued co7iplete. 



1 	A/Cdre 
2 	G/Capt 
1 	G/Oapt 
4 	W/Cdr. 
1 	7/0dr, 
2 	ITIOdr, 
1 	W/Cdr. 
6 	SiLdr. 
2 	S/Ldr. 
1 	S/Ldr. 
1 	S/Ldr. 
1 	F/Lt. 
1 	F/Lt. 
2 	F/Lt. 

Signals (S) 
Signals (s) 
Signals Radar (Air) 

t,,  Signals ‘Cy) 
S. zls Security 
Signals Radar (Air) 
Signals Radar (G) 
Signals. (G) 
Signals Seburity. 
Signals Radar (Air) 
Signals Radar (G) 
Signals (G), 	. • 
Signals Radar (Air) 
Signals Radar (G) 
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S 	C T I 0-N-. II  

CO _,,ISSIO-JED OFFICERS - ESTABLISHIA-ErTS/T.O.  AND 

PE TEL. 

le 	 The Allied Expeditionary Air Force Readourrters was originally 
responsible for the administration anc operational control of the R.A,F. 
Forces allotted to it, and for the op,_rational.control of the 7inth 
(Tactical) U.S. Air Force.. The integ.-.Aed establishment/manning tfItle 
of the Air Signals staff was set up L. that basis with the number of 
British posts being. about fifty percent greater than the number of 
American-posts. ,At the assault stage the establishment/distribution 
was as follows:,- 

R.A.F. Component (British) 

Air Formation Signals, (Briti-1 

Brigadier (Chief Air Formation Signals Officer) 
1 	Lt, Col. 
1 	Major 
2 	Captains 

7.S. Signal Coui„onent  

1 Col. 	 Deputy 
1 	Col. 	 Executive 
1 	Lt, Col. 	Plans 
1 	Lt. Col. 	Telecommunications 
1 	Eajor 	 9 	 II 

1 	Cal) Lain 	 n 	n 

1 	Lt. 	 n 	n 

1 	Lt. Col. 	Supply 
1 	Major 	 li 

1 	Captain 	A:D.D.S. 
1 	Lt. Col. 	Land-lines 



1 	Major 
1 	Lt. 
1 	Lt. Col. 
2 	Majors 
1 	Lt. 
2 	Majors 
1 - Capt. 
1 	Lt:  
1 	Major 
1 	Lt. 

Landlines 

Radar 

H 

Security 

Amin 
II 

2. 	After planning had ceased, -end Then 2nd T.A.F. had become 
administratively responsible to. the 	lAnistrv, A.E.A.F. being only 
responsible for operations and for the administrative polity for the 
R.A.F. Force, the amount of work decreased and reductions in the 
strength were made.- However, with the majority of the Air Forces on the 
continent, a small signals staff had to be-set up for general co—ordinati 
there until the main Headouorters moved across the channel. It was 
decided to attach this small staff to Atlynn?red A,E.AF. and to make it 
responsible for the general co—ordination of air signals within the 
theatre. The staff of this headquarters ras not established separately 
but was taken out of the establishment/manning table of the Main 
Headquarters, The signals posts for Advanced A.E.A.F. were as follows:- 

1 	Group Captain Signals 
1 	- Lt. Col. U.S. Signals 
1 	S/Ldr. Signals 
1 	Lt.'U.S. Signals Administrative 

3, 	In SepteMber 1944, the majority Of A.3.A.F. moved over to the 
continent and joined Advanced A.E.A.F. at Versailles, The staff of 
Advanced A.E.A.F. were then absorbed back into A.E.A.F. On 15th October 
1944, A.E.A.F, was dissolved as a headquarters and aosorbed into SHAW as 
named Air Staff, SFA7g. Air Staff S 	was reponsible for the general 
policy and co—ordination of the Air Forces allotted to the Supreme 
Commander, An Air Staff SHAZF (Rear) eras set up in the United. Kingdom 
and took on the responsibilities of Air Staff SHALF there, The establiS 
meat for the new conditions is given below. The Table of Distribution 
for U.S. officers was amended to provide eleven officers in the Air 
Signal Division. 

R,A,F. Component (British) 

1 	A/Cdre 	Signals (S) 
1 	G/Capt 	Signals (S) 
1 	G/Capt 	Signals Radar 
2 	W/Cdr 	 Signals (S) 
1 	7/Car 	 Signals Radar (Air) 
1 	rjOdr 	 Signals Radar (G) 
1 	S/Ldr 	 Signals (G) 
2 S/Ldr 	 Admin,G, 
2 	F/Lt 	 Signals (G) 
1 	F/Lt 	 Signals Radar (G) 

Air Formation Signals. (British) 

1 	Brigadier 	(Chief Air Formation Signals Officer) 
1 	Lt. Col. 
1 	Major 
2 	Captains 

-U.S. Signal Component  

1 Col. 	 Deputy 
1 	Lt. Col. 	Plans 
2 	Lt. Cols. 	Radar 
1 	Lt, Col. 	RCM 
1 	Capt. 	 A,D.L.S. 
1 	(1-4-nt_ 	 Admin. 



1 	A/Cdre 
1 	G/Capt. 
2 	W/Cdr 
1 	W/Cdr 
1 	S/Ldr 
1 	S/Ldr 
2 	S/Ldr 
2 	F/Lt 

Signals (S) .  
Signals (S) 
Signals - (S) 
Signals Radar (G) 
Signals (G) 
Signals Radar (G) 
Admin (G) 
Signals (G) 

4. 	Minor changes in establishment --tere made from tlma to tie-je 
The next change of imp-Drtancei hozTever, did not te place ,ant it ,1";!-Inupry-
1945, when it was agreed that too much de ailed' work Tne being done in 
R.A.F. Radar at. Air Staff SHAE2,-  which, in accordance with directives, 
should rightly be done. at 2nd TeA:.17, 	The Group Gaptain Radar Post at 
Air Staff SHAEF was therefore transferred to. 2nd T.A.F. The amount of 
Radar coordination work decreased still further and yet another radar poE 
was left unfilled in April 1945, The establishment at the end of 
hostilities was as given below. The increase of t"io U S, officers had 
been effected in order to permit the ce-ordination of all Air Force and 
cross channel and landline recuirement on the continent. 

R,A.F. Component., (British) 

Air Formation Signals. (British) 

1 	Brigadier (Chief Air Formation Signals Officers) 
1 	Lt. Col, 
1 	Major 
2 	Captains 

U.S. Signal Component. 

1 Col. 	 Deputy 
1 	Lt. Col. 	Telecommunications 
1 	Capt. 
1 	Lt. Col, 	Plans 
2 	Lt. Cols. 	Radar 
1 	,Lt. Col, 	RCM 
1 	Cep t,. 	 A.D.L.S, 
1 	Lt, Col.. 	Security 
1 	Capt, 	 ,dm .n. 
1 	Lt, Col, 	Landlines 
1 	Major 	 it 

1 - Capt. 	 It 	11 

9. 	The names of the personnel filling the posts at the various 
phases are given at lopendices lAi, 1B' and 'C'. 

G. 	The main lessons learnt from the establishments side were as 
follows:- 

(a) The U.S, system of providing a bulk allotment of 
personnel for the headquarters allowed adequate leeway to adjust position 
vaancies to meet recuire,Aents with a minjm-on of delay, The meekness in tl 
system was in the matter of .aining qualified personnel to fill the 
var?ancies in the case of Signal Staff officers, particuJarly in a high 
leYel headzaarters, specialists are required in many positions. These 

cannot be fidled by officers who have net specl'i_alised in the 
particular line of Signal activity that is irvolvede Delays were 
experienced both in olli:aining offieers who were already available in the 
Treatee FInd/ in obtaining officers who were only available feom the States. 
AppInximately two monehs rere required to obtain officers available nn the 
thatel:, in the case of cffieers furnished 'rem the U.Sr, almost five 
months - elapsed between the placing . of :;he ramisitien and the arrival of 
these offiaere. Al;:,hough word had. been received within the theater. as to 
the designation of the ship and :he arriv,l date, these offic-ers - 50came 
entr;ngid in n. shi-pment of offic 	to eeGround 7:,-)rce organization and 
spent abort -G a month Tithin the for7ard areas of the, the!, er passing along • 
from oYie Grourd Force headquarters to "author before being loceted and 
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re-routed to the assianment for which they were intended. It is neces-
sary that erranements be made' to to to quickly- sericr technical offi-
cers, to permit their rapid assiEnme -, where needed and to provide for 
their prompt. delivery. While the perscnnel replacement system may ope-
rate in a highly satisfactory manner for the bulk of the persennel in-
volved, it does not, at present, properly tc- e care of sone of the more 
critical classifications of Personnel. 

(b) The 	system of chanf 	est&lishments worked tell, 
and, generally speakinE, it was always possible to get the establishment 
made and the post filled in time to meet new commitments. The Estab-
lishments Committee Were always most helpful in approving chanEes which 
were inevitable when the heedauarters, for examole, split into three 
instead of the One for which it Was originally established. 



SECRET  

SECTION II  

API) DL. to  f 

BR' TIS EL&ENT. SIGNAL STAFF .A.F.) 

11x; 	 POST POST  DATE 
EFI'ECTIVE  

DEPARTURE 

A/Cdr, R.G. Hart 
	

15 Nov 1943 
C.,1..S .0. 	 15 Oct ,1944 	VE 

G/Capt, 	',4son 	Head of Exec, Staff 15 Nov 1943 
CSO A.2 ,11,F Adv. 	 Aug 1944 
D/C.A.6.0. 2. 	15 Oct 1,944 	VE 

G/Capt. D.R. Evans 	Head of Plans 	15 Nov 1943 	Apr 1944 

G/Capt. .G. Stokes 	G/Capt. Radar 	15 Nov 1943' 	Dec 1943 

G/Capt. A.L. Phillips 	G/Capt, Radar 	 Feb 1944 	.0.ar 1944 

G/Capt. S. Lugg 	 G/Capt. Radar 	 i4ar 1944 31 Jan 1945 

G/Capt, .1-, Hendrick 	G/Cadt. Sigs, 	 Aug 1944 	Oct 1944 

d/Cdr. G. Keighley 	Radar Plans 	 15 Nov 1943 16 Jan 1945 

q/Cdr. A,G.P, Srightmore 	Signals Plans 	1.5 Nov 1943 	vE 

i/ociir. ;...3,5. Simpson 	R.C.i, 	 15 Nov 1943 21 Nov 1944 

/Cdr. E,F. Drew 	 Radar I (Gro„nd) 	23 Dec 1943 	Nov 1944 

.d/Cdr. H.t, Crowley 	Radar II (Airborne) 15 Nov 1943 7 Aay 1945 

-;i/Cdr. a.V. Fiddick 	Signals I 	 15 Nov 1943 28 Aug 1944 

d/Cdr, S. Conway 	 Signals II 	 15 Nov 1943• 10 Oct 19'44 

1/Cdr. 4.H. Garnett 	Signals III 	15 Nov 1943 
Signals I 	 28 Aug 1944 VE 

Signals Security 
	

15' Nov 1943 
	

Sep 1944 

4Cdr, Radar 
	

Nov 1944 VE 

Wodr. Radar 
	 Nov. 1943 
	

Jan 1944 

Radar lA (Ground) 
	

15 Nov 1943 	Sep 1944 

Radar 1B (Ground) 
	

23 May 1944. 16 Oct 1944 

Radar 1S (Ground) 
	

Nay 1944 VE 

Radar 11A (Airborne) 15 Nov 1943 16 Oct 1944 

Signals 1.A. 	 Mar 1944 
Sigs.1.(AEAF Adv.) 	Aug 1944 9 Dec 1944 

Si4tnals 2A 	 fdar 1944  
S/Ldr. Si ;s. (Rear) 	9 Dec 1944 74 

W/Cdr. H. McGougan 

4/Cdr, C.I. Orr-Ewing 

W/Cdr, A. Pither 

S/Ldr. H. Tibbenham 

S/Ldr, 6.4.P. Henton 

S/Ldr?  F, Lilly 

S/Ldr, A, Smith 

S/Ldr. K.At  Rowland 

S/Ldr. 4.G. Summers 

S/Ldr, H,F.S. Patchin 	Signals A.I.J.L.S. 	Apr 1944 VE 

/S/Ldr. i,J. Farquharson 
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la44 	 POST 	 DATE 	DEPARTURE 
EFFECTIVE 

S/Ldr. D.j., Farquharson 

S/Ldr, 	Davidson 

S/Ldr. S:E. Ellis 

S/Ldr. C.E.G. Tomkins 

C.E. Brooks 

F/Lt. ti. F. Dye 

F/Lt. S.J. 

F/Lt. 	Tsnsley 

Signals Security 	Dec 1943 29 Apr 194 

Si,,nals Security 

Signals Security 	29 Apr 1945 vE 

Signals 1.A. 	23 Oct 1944 VE 

Signals T.B.V 	15 Nov 1943 
Si:nals 1.B. 	 1.6 

Signals Security 	30 Oct 1944 VS 

Signals Security 	25 Nov 1944 VS 

Signals M.D. 	2,1ay 1944 
SignalS I.C. 	9 Nov 1944 VS 

F/Lt. C.C. McKinnon 	Radar II.B.(Airborne) 	Jan 194Z -18 Qct 1944 

F/Lt, 	. Pottit 	Signals 1.1J. 	 Oar 1944 	Oct 1944 



APPENDIX 'Bt to 
SEOTIOY II 

0.A.F.S.O. BRITISH FILFIENT  EltDQUARTE-iS A.E. .F  

Name. 	 Post. 	 Date 
	

Departure. 
Effective. 

Brig.J.H.Oameron :Tab 	 OAFS0 	 15 Nov 1943 15 Oct 1944 
Lt.Ool.G.X.Hall 	 AFS 1 	 23 Nov 1943 15 Oct 1944 
Mai.I.P.Ohalmers 	 .PS 4 	 23 neo 1943 15 Oct 1944 
OPpt.H.iinBrvde 	 AFS 8 	 11 Jan 1944 15 Oct 1944 
Capt.R,Preston 	 .ii..TS 6 	 23 Nov 1943 	1 Jan 1944 
Capt.L.F.Rixson 	 .PS 6 	 16 Apr 1944 15 Oct 1944 

A.F.S.O. BRITISH  BL Asa. 	AIR STAFi SHA.EF.  

Brig.J,H.Oameron 7ebb 	 awn° 	 16 Oct 1944 	1 Jul 1945 
Lt.Gol.G..11all 	 AFS 1 	 16 Oct 1944 15 Jul 1945 
Maj.T.P.Ohalmers 	 AA 4 	 16 Oct 1944 15 Jul 1945 
eapt.H.kcBryde 	 AZS 8 	 16 Oct 1944 15 Jul 1945 
Oapt.L,F.Rixson 	 AFS 6 	 16 Oct 1944 14 Dec 1944 
Capt.I.Vjirgin 	 A.Fs 6 	 24 Dec 1944 15 Jul 1945 



.0?-1:71,1117: lQ; 
SIXJTION 

U.S. 7-T,ET.2-37.712 SIGTTAL  STAFF - T.-1:14.11:ZTARTES  	 

Assiziment 	Departure  
Deputy' Air Sigel Officer In Chief 

Gen.A.7.Mprriner 
Oo1.3.Stern 

Executive 
Ool.O.J.King,Jr, 

Plans 
Lt.Col.M.S.Orr 
Lt.Ool,R.V.Fite 

Telecommunications 
Lt.Col.G.A.Price 
Lt.Col.R,V.Fite, 
Major L.R.J-meson 

Lt.0.7.Kirsch 

Supply 
• Lt . Col .M.A. Ramsey 

Maj.2.7:1.7.McOall 

Security 
Maj.E.P.Lnngbehn 
Mnj.L.Y.Schoen 
Cnpt.E.T:Gnrdiner 
Cant.C.L.Rice,Jr, 
Lt.J.A.Burritt 

ADLS 
Oapt.B.Dmris 
Oapt.J.D.Stevenson 

Radar 

Lt.Ool.B.M.Osgood,Sr. 
T!''aj.R.B.Johnston 
Lt.E.Austern 
Lt.S.H.See1eman 

Administr-tion 
Pnj.O.L.Pcrell 
OnDt1D.Frnni- 

Lendlines, (CAFSO) 
Lt.Col.J.T.quinn 
Lt.Ool.G.A.Price 
Lt.Col.J.Grawford 
Capt. C.L.Rice,Jr, 
Capt.E.F.7eiss 
Lt,H.E.Erickson  

15 Nov 1943 
lg Apr 1944 

15 Nov 1943 
24 Jan 1944 

15 Nov 1943.  
20 iu^r 1944 

5 Dec 1944 
12 Jun 1944 
13 Apr 1944 
1 Mnv 1944 
1 Apr 1944 

15 Dec 1944 
1 Sep 1944 

22 Apr 1944 
18 7ov 1943 
3 Jun 1944 

21 Dec 1943 
4 Feb 1944 

15 Dec 1943 
18 Nov 1943 

10 Dec 1943 
20 Jun 1944 
27 Jan 1944 
29 Nov 1943 
16 Dec 1943 
16 Dec 1943  

lg Apr 1944 
15 Oct 1944 

14 Jul 1944 
15 Oct 1944 

15 Oct 1944 
14 Jun 1944 

17 Aug 1914 
10 Oct 19414 
27 Apr 1944 
15 Oct 1944 
17 Aug 1944 

14 Apr 1944 
15 Oct 1944 

15 Oct 1944 
15 Oct 1944 
15 Oct 1944 
5 Jul 1944 
9 May 1944 

15 Oct 1944 
15 Oct 1944 

10 Jun 1944 
15 Oct 1944 
15 Oct 1944 
30 Apr 1944 
15 Oct 1944 
26 Jan 1944 

3 Dec 1943 	15 Oct 1944 

	

20 Jun 1944 	15 Oct 1944 

	

5 Dec 1943 	24 Jan 1944 

	

7 Jun 1944 	15 Oct 1944 

	

214 jan 1944 	15 Oct 1944 

	

16 Dec 1943.. 	15 Jul 1944 

/over.... 



lindar 
Lt. Ool.H.J. Crurnly 
Lt.Col.R.M.Osgood, Sr. 

16 Oct 1944 
16 Oct 1944 

U.S. ELa'37T SIC.a.;L STA_ - Al2, ST472 SHAT-1? 

A.ssii:nment 	Denarture  

Deputy Chief Air Signnl Officcr 
Co1.0.J.Zing,jr. 	 16 Oct 19'4 	VE 

Telecommunications 
Lt,Col.W4H.7estorr. 	 24 ,D.,n 1945 	vp, 
Oapt.J.A.Kehborn 
	

12 :Inn 1545 	15 Apr 1945 
Onpt.F.7.Rhine 
	 10 Yov 1944 	VE 

plans 
Lt.Col.R.7.Fite 
	 16 Oct 1944 

RCM 
Lt.Ool.L.E.Tait 
	

16 Oct 1944 	V3 

.DLS 
Capt.J.D.Steyenson 
	 16 Oct 1944 

Security 
Lt. Col. G.Boller 
	

30 Jrn 1945 

Administration 
Cpt.D.Frank 
	

16 Oct 1944 	VE 

Landlines', (C. `SO) 
Lt.Gol.R,RouSe 
	

21 Apr 1945 	VE 
MPJ.D,V,:,Flynn 
	

21 Apr 1945 	VE 
CPpt.E.F,Weiss 
	

16 Oct 1944 	VE 
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SECTION. III 

PL4NS 

1. 	The general Overall Air Plan for the liberation of German 
occupied North des,t7Europe and the final conqueSt'Ci'- G4rmarly Under 
the code.name.of'0rat-ion tOVELCONEPTUNEi contained a Signals 
Outline Plan Which covel.d.-the 	 req4rements Of thes-- Air 
Forces and their. subsequ.mt  re(1n4.rements up 466 approximately D plus 
300, based on the-Suprene Headcluarters Allied'ExpditiOnary Forde-
Overall Plan for the'Operation. 

2, 	• The, Secona Tactical Air Force and the7, Ninth Air Force, 
which were originally under the comman't and, operational control, 
respectively, of the C-in-C Allied Lxpeditionar Air Ferse, produced 
their detailed plans based on . the signals PoliCies„,Plina:and Organ 
isation specified in the Ai.A.F. Signals Outline Plan. 

•4 	 . 
3. 	No fundamental changes in the original A.E.A.F, Plan Were-  
necessary until the diebandment of the Allied- EXpeditienary-Air Force 
an the:absorption of the Air Cignais- Staff of that organisation Int0 
Air Staff, Sapreme Headquarters' Allied.Fpeditionary Foroe, Such 
alterationS as then became necessary were made in the form.of Signals 
StaffInstructiohs in order to clarify thesysteM of.  Command and Con,. 
trol under theYnew.organisation. Certain additional alterations 
became necessary on the formation of the First.TacticaI air; Farce 
(Provisional) so that the policies covering 2nd. T..A.F. and Ninth 

could be'extended to inclUde the First Tactical Air Force .. 
(Provisional) 	r- 

. -.As Operation TOVRLORIOPN4PT1.110 progressed it was necessary 
to re-write the Plan for , peration 	 Under the new Code name 
of .IECLIPW, This Operation was planned as a military-:continUation. 
Of 'OVERLORD: and had for its objects, to conduct within the sphere of 
responsibility of the Supreme Commander 4,F- - 

-(a) The primary dis-armament and control of the German Forces, 
including pare-military and Police Formations, thereby 
preventing -a. renewal of hostilities; 	 : 

- 	 4 

(b) The enforcement of the terms of surrender or (in -the evert. 
Of there oeing no formal surrenderYthe will of the ,534-1-' : 
reme,CoMmander during the, period of his responsibility, by 
the maintenance of . strategit and,tactical AirAhreat:and by 
the occupation  -of strategic areas:on:the .Continent.  

(c) -The establishment of law and order, as, far as the military - 
situation permits. 

/(d) 
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(d) The initiation of steps to complete the control and dis-
armament of the German -Forces; 

(e) The re-distribution of Allied Forces into their respective, 
National Zones in Germany. 

5. . The tEGLIPSE1  OVerall Plan contained a Combined Si_ ral 
Plan, produced by Signal :Jivision, ‘311preme Headenarters, 	all 
the Air Signals aspects Cr this 	co-ordted w-Lth Air Signals • 
Plans, Air Staff S,H.A”E.F. 	addj.tion to the Flan. a rrnmbof 
memoranda were produced from time to Ar2 Fe7eral of which had im- 
portant telecommunications. aspects 	- Netaole among these were the 
following- 

Memorandum No.l. - Instrument ofburrendert Supreme Commander is 
Orders to tne Gorman High Command to supple-
ment th.3 IhstrUment. 

Memorandum No.4, - Air Lift Plan, . 

Memorandum No 6. Sid pals Communications and Radar. 

Memoranduth No.'., 	Care and, scuation of Prisoners of ‘var. 

Memerandum N0.9. - Primary Disarmament and Disposal; 

Memorandum Nod0. - Primary Disarmament of German Air Forces 
opposing us and snort-term disposal of 
Lnemy 4ear Material. 

Memorandum No.15 - Psychological 4arfare. 

MeMrandum 1416 - Public Relations - Considerations and Plan. 

6. In order to amplify the Air aspects of Operation 'ECLIPSZ' 
contained in the Supreme. Headquarters 	.TCLIPSF!' hpprediation 
and Outline Flan. an Cut ldne Air Plan'was produced, which included 
as an Appendix an OuTiame Aix 3ignal Plan, the object of the latter 
being to define the Signals policies to be, •followed under the special 
circumstahcas of Operation 'ii:CL128E:*nere they differed from those 
policies in farce for Operation 4.ATIIU,CIECOPNEPTONIV. 

V. 	Concurrently wdth the orcductio of the IjJLIPSE/ Plan and 
lemoranda, clanning was progressing with the various aspects of Air 
Di&armament, hiinieterial Control, the Missions to liberated countries, 
the S.H..A.E.F special Mission, the Planning Directive to the Commander 
Berlin District and the Planning Directive to the Air Commander Berlin 
District and ffx UperatioiA)GOLDCUP', 

8. 	'The necessity for the prOper co-ordination of these Plans: 
- soon became obvieVs, since, although the Plan for u.XLIPS.41  should have 
formed the basis for most other planning requirements for the Post-
surrender Period, the plan itself was apt to change almost daily due 
to the speed at which events were progressing in the final stages of 
tOVI:,RLOI-cDtifNaTUW;, end the fact that the TECL4PS' period over-
lapped tOV4hL00 1  even more than had been anticipated. In order, 
therefore, to achieve some measure of co--ordination, a Boards  resp-
onsible to the Combined Signal Board, was formed, under the name. 
of the "Occupation .of Germany, Signals Planntng Board,” 	This 
clard, being of a comuined nature, was re5ponsib3e for the co-ordin-
ation of all Signals Planning for Allied occupational purposes in 
Germany and was to refer cases of over-lapping in planning and any 
matters which could not be cleared and were holding up the Planners 
such as Command and control,' which aways has such a direct bearing 
on all Signals Plana - to the Combined Signals joard.. In point of 

t- 	. 
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fact, this Board was appointed rather too late, and the swiftly moving 
events, as ever, made it essential for Planners to rely upon perso4al 
contact with their opposite numbers in other Branches in order to keep 
themselves accurately informed of current policy in the maelstrom of 
rumours, fact- andfiction„'Which.-would appear - to be the inevitable 
accompaniment of the final stages of a- major Luropean Nar, 

9. 	The Occupation of Germany Signals Planning hoard was a stop 
in the right direction, but, since we may now be permittA. to be wise 
after the event, an important 	has bean ler:rued - 'rut has yet to 
be appreciated no doubt - that 	central source of current up-to- 
theminute information should ba avcilal-le to all bona fide Planners 
and that such an organisation is of sufficient importance Ls to warrant 
the establishment; in a Heaaqubz•-',brb of the size of 	 of a 
spedial ?lanning t$ar Room in which the.current trend of policy, up to 
the highest levels cold be kept up to date, This information would 
enable planners in all Branches to sue ahead more clearly, and thereby 
reduCe the amount of crystal gazing to which they have become so 
accustomed; although inevitable hitherto, but as often as not, in-
correct. 61161 an organisation should hold copies of all drafts and 
final plans and their amendments, and would provide at least one cert-
ain source of accurate filed information and reference. A meeting, 
at Head Planners level, to include Vlanners from all Branches, held 
at not less than wcecly intervals, would do much to clear the way to 
co-ordinated thought on problems whore several branches of the Head,-
,quarters were producing Plans, Appreciations or Comments upon matters 
of mutual concern. 
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(RAP)' --S'ILiNAIS UNITS AND 18 A.F, 8- , 

1. Speech, -teleprinter and vi/T comMunications, for tleadqUarterS;" 
and later Air :39,-,ailf 	 were prov.;:de,‘:-1,  by •ti,he' 

(fa') Signals' Unit, backed initially by the 3a5 (u:s.„-) Signal Company 
arid by No. 18 Air Fe:motion Sigmas Unlit. Nei:- 18 Air FOrmation -Signals 
Unit preVided landline equipTitent and. personnel to `magi-tie.-teleprinter • 
room and the Air Operatc.:ns s-kvitell.board and aie provided D.R.L.S. 
The 385th Signal Ook,; 	 tlie- personnel'-and 'equipment for =, 
the 'Amer-lean portion of the r!---di-6 sysun. teleprinter -sy-stom, tra.ffic: 
office and. 	and for the timer can ety-ptographic ;installatj.on of 
the Headquarters. The S 	 RA.F)"- 	z'nits ; *dick consisted 
initially of -two nigh speed medium power .and sixteen hand speed low 
pewor -171/,'T terminals, proVid.ed,..persOnnel , to man' the 14/T channels, 'cypher 
pe.rsonnel 'and traffic officer personnel, 	The coineination of these 
three units. enabled •eonrrehieations-for the HE.iadqUarterS to be me.intained 
alihrayi' in the'` Most expeditious mannor, 	In the verY -early days,  of _the: 
move to' the Continent the -• i4/41` channels, were - Carrying the 	, Of tki- 
traffic .: -This was particularly so during,'the" adi'rzlnze through France: 
during August, -1944. - 4her.., • however, the situation became 'Mere static 
and laridline teleprinter circuits became. more plentiful, as much traffic 
as' possible was darried'on the 	 -circhu 	Laying the Vii'T 
Channels' to act as -  a standby in the case of fall'ure: of- they teleprinter' 
circuits. The standby'',i/Tchannels were 'maintained 	continuous 
watch, at all tiMes,"- but -only.-traffic 	could be 	as expedit-;= 
iously over ki/T• as 	 p'caSied on them, 	This' traffic 
consisted of ries s ageS •eritYpherfid, •either 	 of: origInaters t 
instructions or because' a' previous ter silbseqUent link required that 
the meSsage be -eney,iher6d: 	• ' 	", 

2. The S.H.A.4,F. (RAF) Signals Units (or A.,.A.F. Signals vnit 
as it was then called).,:hoved 
provide communications for the various echelons of 	which moved 
to, the continent in separate- -phased.'v The' first componerit comprised 
2 hand speed 'channels which Provided Ciirtinunications for an A4.4.'.A,,,F.` 
Conmiarrd'cost which liras the Air C-•in--O'is Command r'ost-  wj,th the Ci-in•-•C 
21 Arty brOup is TaCtiea1 HeadqUarters.;',.. :' The'' Second component coMprised • 
foul," hand '6-Peed ,•i; `f Channels' td 	:Cotaniiinict,tiona ,for Advanced 

-v-1:-_-„s''aencerned Mainly With the-:Ca, : cirdination of the 'borifo-. 
The third • Compeilcrit-  "col.rpriSed tiro 	speed' 	c-hannelS 

arid Served what was known-  as 'Oreup'-GaPtalrl-'-'811.geten'o Party, which was 
small arb.ainistrative advanced party concerned with the preparation 
of acceraModation for A..-3.A.F, 'Lain at Granville. 	The fourth 
component comprised four hand speed /T 

/channels 
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channels which augmented the A.e.A.F. Command Post and provided 
Communications to the Tactical Air Forces under A.e;.A.F. The . 
fifth component- comprised the reMaining four hand speed Vilt channels 
and the two high speed channels and this moved direct to Versailles 
where all the other components finally congregated to provide commu-
nications for the whole. of A...e.AF. 1;ith all-  these parties went a 
detachment of 18eAir Formation Signals to provide lendline communie, 
cations. 

3. , 	Personnel from the 385th Signal Company (Avn) went with 
each echelon of Headquarters A. ..:..F. moving from the U.K. The first 
detachment which went to H. Aeveoeed *P-1.,Fs, was very small and 
composed mainly of motor transeoet and Oe:ivers in the nature of a 
reconnaissance party. It was soon loihed by a second component which 
included a radio unit and a cryetograehlc teem from the 385th Signal 
Company (Avn). The third component to go to the Continent was a 
cryptographic team _far the A.e;,A.F. Command Post at JOUllOUVille, all 
the signal facilities for which Were furnished by the British Units. 
The remainder of the company moved to the continent about the 14th 
September, 1944, and by the 20th of the month the Company was re-
assembled at Versailles. The 385th Signal Company,(Avn) continued 
to operate in conjunction with the two atitieh units prOViding 
communications for AeL4.A.F. and later Air Staff S.H,AeL,F. until 22nd 
October, 1944. At this time the Company left for Vittel, France to 
provide communications for the First Tactical. Air. Force (Prov), A 
small detachment of eight enlisted women and one officer remained with 
Air Staff S.H.A.-4.F. to operate the American code and cyphqr installation. 

.4. 	The first component of the A.E.A.F. h.S,U, landed en the 
Continent on the 3rd August, 1944 and the whole unit vas finally re-
assembled:at Versailles on 9th September, 1944, The Unit remained 
intact at Versailles whilst 	Headquarters gave place to Air 
Staff S.H.A..e.F. and until S.H.A.e,.Fe Headquarters was divided into 
a i;lain and Forward echelon. The unit Was then split, five hand speed 
0 channels remaining at Versailles to serve the Main Headquarters, 
and ten hand speed channels and the high speed channel moving to 
Reims on the 20th February, 1945 to provide communications for Air-Staff 

Forward. 	On the 26th May, 1945 Air Staff S.11.A.L.F.. Forward 
moved from Reims to Frankfurt and the portion of the unit serving the 
Forward echelon moved with it to maintain communications, 

5. On the 15th June, 1945 the Air Staff Personnel at SHAH Main 
at Versailles were so reduced in number that it was no longer necessary 
to retain a separate Signal- Centre and the Signal Centre closed down. 
On the termination of Combined Command SHAEF (RAF) Signals Unit became 
available for disposal and mas handed over to 2nd T.A.F. for disposal. 
Straight line diagrams showing the VT, Teleprinter and Speech commtve 
nications provided at the-various stages and for the various echelonse 
of the Headquarters served by 'the R.F..el 	and Air-Formation Signals Units 
are included at the endof this Section. Appendix W. 

alOvISiON OF ORATIuNS AND A3).L4ISTRAT11/ F uueHoN4s  

6. It was decided in the very early stages of the move of the 
Headquarters to the Continent, that separate speech comcunication 
ities along the lines of .the operational-switchboards in the U.K. and in 
other theatres would bp necessary to serve senior Air Force officers, 

.Operations Rooms and those officers directly concerned in day-to-day 
Operations and Flying Control. HeadquarterS A.E.A.F. and later Air 
Staff S,H.A.E.F; was always located alongside the appropriate. echelon 
of Supreme Headquarters,, A.4.F.,.therefore, the responsibility for the 

iprovisi'bn 
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prpvision ofThorm,1 adminiettativelePhone facilities for• A.J:;,A.F. 
and jrA Staff 	 was'assuMpdby the-C.6,0. 	 -In 
the main, this administrative servipas!provided on a private 
automatic 'branch oxehange basis. The only locaktelephono facilit-
iesthat 18 Air ForMation Signals,hed to , provido wore, therefore, the 
oporationalones andthiawpa done by- using Lwo 40 line Y-F boards 
and Field Tjephones. A listaf extensiOns from this bec.,rd, and 
their deSignations, isinclu.iPd at the end of th-is Secticn." 
AppendixT'. .The principle of the provision 0 a speiall operations 
switchbeard for Air Sts:: I Xkla 	 to be. wry-  7. oss‹,:ry and- th- 
iir Ops. switchboards at the v-ai.icr.o 	A-2,..(ho,.:14 ~d c4quarters ,. 
provided a verysatisfactory t 	6orvice,which 
the strict requirements 02 Air Force contrcl. 

STAFF6 	F S IGNAL . CalT„ . 	. 

7. , 	2  Tho Signal Centro handling signal raL.,ssageS, besides dealing 
with the -factlitleb re4eired by the.  HeLdquarters Staff, was. used to _ 
a considerable extent as,-ft 'clearing hausa''for traffic. between Liritish 
and:amerioan Units, and the atount Ofthrough traffic dealt with by , 
the'Signal -Contremaz no 	in, excess of'-e tbtal of fin' and 'out?' 
traffic, :Representattve traffic fig;ires:are-included-in the chapter 
on traffic problems', 

8.. 	AnA.G: moSsage registry was eStaliShcd in order tolwintain 
a.compiete and accurate log of all inctcmiqg:air .Stdf:f, S.A,A.Zs.F. traffic. 
The proper diStribufion and allocation of actiouandinformation copies 
was tnereSponsibility of this Section. 

IGNAL FACIL/T-S DURING"Witz6 OE Ht:. 4U-a hRS TO- dry ,:LOCATIONS 

9. loth tne'll.A.1,7: Signals Unit and 18 Air,Formation Signals - 
Unit wore large enough to enable-tn..: various moves of the,hoadquarters' 
to be- Undertaken without any 'disruption in ctuilunicCtion-facilitioSo 
Onthe,landlinesfside; sufficient couipment was available to instal • 
a Oignill Centre at

, 
 the new site prior to the move of the headquarters 

SO that all that,was'required during the move-was for the landline 
circuits serving the Headquarters to, be switcho4 frOm-the,old'to the 
now loCation. In the case of w/t com4unicatioqnrangemehts,wore 
made .fdr the new location to open watch on the _4/T channas,-serving 
the Clcilocation-. a few hours prior to the move,- and:for the old 
location to:close down when all traffic at - the-old location had been 
Cleared.. 	An example of• a Signal orderfor.a move is Pttached at 
the end of thiS Section at Appendix !C'. 

ACCOMMODATION FOR SIGNAt'UNTRL 

10. One of the ma. or problems in providing_ satisfactory commu.:-
nications during the-various:movesoftho deadquarl,ers, was thp 
culty of obtaining accommodation satisfactory for, laying_Out a well 
organised Signal Centro. ThiS ptqlem was so acute:  at Versailles that 
it- was de6idcd that'huts should be,OUilt:tbhold the traffic office 
and message registry, around which werelocated,-4/T receiving Vehicles', 
teleprinterroom vehicles sand cypher-Ve4cles„:- Atim the move to Reims, 
firm demands,Were'submittedto the:headqUarters Cemmandant ,for adequate' 
signal office acCommodation,and!theAir,Signal IiiVision'foUnd itself 

.with cm organisation running Snpck ;b4ikjorLhe only, 
accommodation at- a.11. suitable-as -a 6ig3a1pentre f. Aqcommodation was 

4n41Y allotted-for-use-as an 	 conird, and,. with the 
addition of, 	huts,nearbYfor cypht).r,and otherjoffices;.it -was 

/Possible 

. 	. 
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possible to set up a Signal Centre which approximated to the ideal 
layout of a traffic office in the centre with the teleprinter room, 
VT receiving room and cypher officer, on three sidesof:it. !The, 
Signal Centre established in the basement of the Headquarters:build-
ing at Frankfurt alsb approXitated to the ideal,lay,9ut but, due to 
the size And shape of the building, the distances. inVelvpkwere sortie- 
what greater than was desirable. The work undertakeh bvthe Utilities, 
Section of the Headquarters Command, once the desired aCcomMoriation had 
been allotted, was satisfactory and quick and the: installation at Frank--
furt was 'one of the most satisfactory bignal Centres pet up for Air Staff 
S.H.A.4,.F. SO far as accommodation was Concerned. Photographs of the 
Signal Centre at Frankfurt are included at the end of this Section* 
Appendix 'D/ 

11, 	During the existence of Headquarters A..E,A.F. it was necessary 
- fer that Headquarters to retain its own Signal Centre, despite the fact 
that it was always likely to be located alongside Supreme_ Headquarters,' , 
A.4,F, On the conversion ofjleadquarters A.L.A.F. to Air Staff.S.H.A.S.F. 
the question of closingthe Air Force Signal Centre and relying on the. 
3.t .4.L.F.Signai Centre-for Air communications was proposed by 6,H,A,t;k. 
Secretary to the General Staff. After the matter had been studied, it 
was-decided'by the Deputy Sup: :me Comm?nder that'so long as Air Operations 
in the theatre continued, it was essential for Air Staff S.H.A4.F. to 
retain its own Signal Centre, in order that the seeciol requirements in 
the handling of Air signal traffic could bo met and to ensure that the 
responsibility for meeting this.rdquireMent vas retained in the hands of 
Air Force personnel, This decision -applied particularly to the Air 
Operations telephone Switchboard. During March and April, 21645, when 
Air Staff S,H.A.4.F. Forward was located with S.H.4.4;.F. liorward at Reims, 
thP question of aMalgamating the two Signal.centres again arose. ,  SHAT$ 
Forward Signal Centre was augmented by an organisation known as the Staff 
Message Control which co-ordinated the processing and distribution of 
incoming and outgoing signals. It was-suggested that: all S.H.A,4,F, 
Signal traffic, including Air Staff traffic, shouldbe:handled through 
this Staff Message Control, and in order that this Might be effected?  
.amalgaMation of the tiro Signal Centres Was proposed.: The decision to 
retain separate Air Staff communications until active air operations in 
the theatre had ceased was confirMed, and the possibility of making use 
of the expellent facilities' afforded by the Staff 44ossage Centrel in the 
internal handlinglof signal messages, whilst at tn. same time retaining 
separate Signal Centres and communication links; was investigated, It 
was found that such .a proposal was impracticable, dUe in the Main to 
diffidaties of divided responsibility, and it wastproposed that any 
improvement in the internal handling cif Air Staff signal messages ShoUld 
be effected by the setting up of an Air Staff organisation similar to 
the Staff Message Contra: . The diStribution of signals:had always beet' 
in the hands of a Message Registry run by the Air Staff adjutant General, 
and proposals for effecting the desired improvementirithe- internalhand.* 
ling of signals messages centred round the expansioriancire-organisatien' 
of the kesSage RegiStry. However;  before this could be -effected, active 
air operations in the theatre Ceased on -VE-Pay, and,immediatO cOnsidera» 
tion was given to the possible complete amalgation of the two Signal:a  
Centres. Flans-wpredrawn up for this an'alganation on the basis, of.  e 
reduced number of Airacircuits:being provided to the:S.HA„L.F. Forward 
Signal Centre in order than they could handle 1- it Staff traffic. -.Cinea 
reduction in circuits was poSsibletin:view of the greater faCilities of 
the S.H.A.Z.F. Forward Signal Csntre from a point of view, of alternative 
routing andiii4r standby. However, due to the anticipatedaparly termi-
nation of the Combined Command at Sak.A,F, (30tii:June), it .was decided 
that the re-organisation required by the propOsed amalgamation would not 
be. worth while for such a short period. 
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APPMDIX 'B' 

SZOTpONIV 

Local extensions to the SBA 3F Air Ops telephone 
switchboard were installed to a standardised schedule. Certain 
staff appointments were assighe62telelohone numbers and these 
same numbers were retained in the various echelons of the 
4eaquarters, 

The following list of Staff appointments were served 
V the SIirrIP Air Opp, switchboard 

Supreme Commander. 

Chief of Air Staff (DCOS (Air). 

Duty Chief of,Air Staff. 

• A.C.O.S.0 A-2. 

WA,C.O.S„ A-2 

Signal intelligence Section. 

German 2,ir Force Section, 

Airfields Section, 

Target Section, 

Ajr Reconnaissance Section. 

Joint Intelligence Section. 

,Ar.3 

D/A.C.00S., A-3 (plans). 

Ws). 

Airborne/Air 

Flying Control (21irfiel5s and Air Safety). 

Air operations Room. 

0]2erations Records Section. 

L-3 Air Plans Section. 

Navigation Section. 

AsC,O.S., 2,4 

Plans and Logistics. 

Chief 4ir ignals Officer, 

D/Chief Air Signals Officer I 

B/Chief it Signals Officer 

/Signals 1 
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SECTION IV 

Signals I. 

Aadar Section. 

Chief 	Pormation Signals Officer. 

Bomber Command (Adv). 

V.S.G.C.C. (Air Division). 

Other outside locals usually installed:.. 

Local Airfield rioather Office. 

Local 14rfield Flying Control OM ce, 

Signal Intelligence Detachment (FLAP4BLE 
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c  

SECTIOr  

LIR S.TIT STIET.L2TE 	21IERS "T7.=-1)117_,_.4).1.7101'.._".R.Y FORCE, 
.•-• 	, 

SIC-IFAL OYLER KO.  3  
• 

Move of Fo ward Echelon of ,ir Staff S12,iLEPto new location. 
-7Paben InduStrie Building, Frankfurt) 

raop:JLTICC:T. 

1.. 	The Forward Echelon of Supreme Headquarters 	will move 
fr an Reims to Frankfurt c or about 24th May, 1945. 

nTTJTIa  

2. The.  intention of this order is 

(a) 
	

To lay donn the cannunications to be provided at the 
new location. • 

To .detail - the 'closing dcmneof communications at the 
present location. 

E:3CUTIOr. 

3. Time 

The date and time for the opening of Lir Staff SE-EF Forwari 
at the new locaticn will be furnished by signal. For purposes of 
specifying times in this order, it is .1,-  ferred to as* "x", "x" repre-
senting a date tire group. 

4. 	VT C-11 	ns 

The 7/T call signs for r Staff SH,..iP Porrarci at new ioo 
tion from "x" - 2 hours until "n" will be 	_et "x" tire, :ir 
Staff SE-La. Forward at lieu location will bccoele BO9 and ,ir Staff 
•She'T Forward at present location 	he BO9B from "x" until,permis-4 
sion to close has been received from.control station. Control station 
on all circuits exceet those to USSTLF rill be station using call sign 
B449. 

5. 	Telcl)rinter call signs. 

The teleprinter call sign. for the new location will be LITFL 
from "f - 2 hours when watch is opened, until lix" tine. flt "xd  -time 
the new location will use 40V and the present location LI.:FB until 
closed, 

6, 	Communications at new location. 

Landline communications for .,ir Staff SE? Forward at n& 
location are being arranged by CL7SO. Dchedule of speech and tele-
pr'mter circuits is shown at enclosure 1. 

7. /T Comunications are to be Set up by 0.0; Sliar 
Signals Unit in accordance with .4ppendix "B". Fe will prepare for 1 
Medium Power .'lto channel and 8. Lou Power manual channels to proceed 
as an advance party, to be ready to open -TLItch at "x" - 2 houra, He 
is to utilize the accommodation selected in the Faben Industrie Build-
ing for the Signals Centre. 

8. The following channels will open at the new location at "x" 
- 2 hours, S=C 11, 12, 13, 812, 814, 815, aci 911. The remaining 
channels 	be opened at a later date, as ddviscd by signal. 



APIT:TDT.; 'Ct 
Si OTIy7 (TT)  

9. The 	 channel will open at Air Staff SH, EF 'Lain at "R 
- 2 hrs. - S.0 13. 

10. Pro-siding communications are satisfactory at new location, 
the following channels will close at present location at "x" plus 4, 
hours, after obtaining permission from control station - SAC 11, 814., 
815 and 911. 

11. Channel 	812 will close at present location at "x" - 72 
hours, (N,B. Channels Si-:'10 615, 711 and 813 closed 0800B 10th May), 

12, 	The 1)1111erican cryptographic staff associated with. Si 3'' (lIT) 
Signals Unit will move with SE:'22 (RAF) Signals Unit to new location. 

13. 	After all communication ;5.111:s have closed at- present locatior; 
0.0. 	 Siarals Unit will arrange the immediate move of the 
portions of his unit still at the_ present location, to the new location, 

On 28th April an advance party from No. 7 iQLS '17,77,7,) Traffic 
Office move to 7: , Frankfurt, and commenced operation. On 25th May 
the remaining JOLS Traffic Office personnel at A.62 Reims will proceed 
to Y .75 . 	effect from 25th hay all 	 ADLS Traffic will 
be sent to Y.75., For the time being the ADLS. Traffic Office at Le 
Bourget (A.54) will remain in situ," 

P.OUTLII-T.G 	 TRAFFIC. 

15. 	Signals traffic normally routed to or through Air Staff 
SHZ.:TP: For,,,,,ard Will be routed on communication links to the present 
location prior to "x" tame , .C4 	"x" time all traffic for 2'4..r Staff 
SI--L;,11 Forward will be routed over communication links to the new .loca- 
tion, i,e, always routed to-  or via the Station using the 	call sign 
BiP9 and 'teleprinter callsign 4111'. Any signa.ls on hand in the Signals 
Centre of the present location- after "x " time, will be disposed of 
through the communication links still in operation; traffic for ,,,Jr 
Staff SF1,F Forward at the new location being routed via Air Staff 
SI-14::-U Main 

16.. 	During the. period that SAC 812 is closed (i.e. "x" - 72 till 
"x" 	2) at this -Headquarters. Ninth ..A.r Farce Advanced is-to accept 
and relay Redline traffic for this iier,douarters over channel SAC 815 or 
by direct teleprinter link. . 

SICT,;,,LS SZ,CURITY. 

17, . 	No radio transmissions are to be made from the new location 
far_ any purpose, prior to "x" - 2 hours, 

18. 	The classification of all teleprinter circuits from the new 
location ,will be `TIUG:LASSIIJ'ZID' 

U. 
1:7j.nc7 Conpandor, 
Sifrnalsa.•  

15th May,  

A/s •Shy -.EP/I-7LO. 3609 S 1P-:5 • 1  9  

Copy on A/S/STI-7.47/FWD/S.2.927 

/DISTR.L3UTT 



1JEE Li' 
SILTION  

DISTRIBIJ7IG-  : - 

51LYTIP 	 
SILEF ForTiard. 
Lir Staff SELF Rear. 
Jar Staff sH:T 
H.Q. 2 T.2..r. Main. 
H.Q. 2 T. ..P. Rear. 
H.C. Ninth .Lir Force Maim. 
H.C. Ninth .,Air Force .,"idv. 
H.Q. 1st US T P. 
H.,. 1st US TC-P. 
H.0. USST_T. Hain, 
H.Q. USS: 7 Aev, 
H.Q. Com Sone. 
Base SiRmals Centre. 
H.Q. 85 Group. 
H.Q. Fighter ComaanJ. 

26 Group. 
W/T Station, Chicksanas. 

ir Ninistry D of S. 
D of als. 

H.Q. Bomber Comnanj. 
Coastal Comnairq. 

H.Q, 60 Croup. 
H.Q. 72 'incr. 
H.Q,. Transport Conmanet. 

46 Group. 
H.Q. 107 Iding. 
H.Q. 87 Group. 
U.K. G.O.,.C.  

3 copies; 
3 	" 
2 	" 	(1 for JAr Disarmament) 
2 	" 
2 	" 
2 	" 
2 
2 
2 	" 
2 	" 
2 	" 
2 	" 
2 	ft 

2 
1 	" 
2 	" 
2 	" 
1 	" 
2 
2 
1 	it 
1 
1 	it 
1 
1 	tt 
1 ft 

It 
1 	it 
1 	it 

internal. 

D/Chief of Staff ( 	 1 copy..,.ir), 
A/co 	 Itr,:J 4,3. 
L 1 	a /b0 L,4 

2 copies. 
1 copy. 
1 	° 

GAPSO. 	 3 copies. 
W/C.,',S0 -1. 	 1 copy. 
D/CS0 2. 	 1 " 
/0.cfir. Radar, 	 1 	" 

Sins. 1 	 1 	u 
1 " 
1 	" 

4.0,SH.alF 	3ignals Unit.•• 	3 copies., 
History 	 3 copies, 
File. • 	 1 copy, 
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SECTIOI\i .7-717 

ATPENDIK "A" to Tir Staff SBLEF Signal Order No. 3.  

. 	 . . 	. , 	,- • 	„. 
Initial  and Ultimate LanrAino Reirencnts being provided-  _..  

for Lir Staff S.E.-1C Forward at  new location. 
•,i.m.... 	 ,...........,,....4, 	 . 

From 
Air Staff SHAE7 Forward 
To:- 

Initial 	 Ultimately  
Target Date 	(as soon as cossibli  

F'JD SH:EF 	 6 + 2 	 as required 

lillIN SFIJ: AIR 	 2 + 3 	- 	5 + 3 

UKCCSO STMORE 	 2 + 3 	 2 + 3 

3.8.0, 	 1 4- 2 	 2 + 2' 

BUlTO.ULY 	 0 + 1 	 ' 0 + 1 

Hg 2 TAPIA= 	 2 + 2 	 2 + 2 

HQ 2 TAF R1-12.R 	 1 + 0 	 1 + O.  

104 P.R. IIINO. 	 1 + 1 	 - 1 t 1 

PARIS hiLITLRY 	 1 + 0 	 2 t 0 

USSTAF MAN 	 2 + 4 X-, 	 2 .t 4 L. 

1ST TACAF iDV. 	 1 + 0 	 1 + 0 

1st TACF Main 	 2 + 2 4 	 3 -1- 2 -4 

F.A..i ./E- T.C.C. 	 1 + 1 	 1 + 1 

Ninth US? Adv. 	 1 + 2 	 2 + 2 

Ninth USLAF Main. 	 1 + 1 	 .2 't 1 

Includes one speech for facsimile working. 

Two telegraph circuits from. USSTAP (1) to the Forward SHALT local 
airfield for Met broadcasts are included, 

/APPENDIX "3" to 
Pir Staff 3T 	Sjnal 
Order No. 3 	  
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S3C IC)17 	)  

"B" to .4r St -1" 	Sicnial OriLler, No. 3. 

	

Channels to be opened at Future Torward, 	Staff 
and to remain open <s channels for 	Staff 	Forward 

(after "x" hour) 

Circuit 
	

Frequency 	Terrd..nals 
	 Call sign Remarks 

Nun ber 

&IL 8]4 

SAC 815 

&LC 911 

S..,C 11 

S.i.1C 12 

SAC 13 

SiB 14_ 

SLC 15 

4.380 Day 	UST;. T 	 (c) JERL 	Redline 
2796 Night 	41.ir Staff SH.:‘''Att` Fad. 	B9 

8th U3,,7 	 ..TB:41:1  
9th ITS4.1;127 (ildv) 	.TE.iD 

5097 Day 	„ir Staff SH-2,1? Frd.(c) BG9 	Love Poi-Ter 
1788 Night 	HQ 2 T ,F Main 	 Y4.8 	Manual 

4_325 Day 	-ir Staff SH.,,ii..' Pwd,(c) Bg49 
274.0 Night 	Tz-.. US.L.,F (...4v) 	 J3_,D 	I) 

34,52 Day 	.,..-.7x Staff ST7T-.E171  linrd.( c) 889 	 II 

2396 Nir:ht 	1st T-C.,F. ( _.,,.3v) 	JETF 

5 89 6 Day 	..Ar Staff SI-7.:;11  Fcrcl.(c) B09 	 11 

2824_ 'Tight 	_,ir Staff SILL- Main 	V83 
8 tannor e C .0 . S. 0 . 	H65 
3.S.C. 	 H08 

1970 	;T:.:C Day Mr Staff SH.1.7 Fwd.( c) B99 	Medium 
Power 

6057 UK Rx Day Cbicksands 	 X28 
3 23 6 Uric Tx Night 
3776 la Rx Night 

)1)188 Day 	Mr Staff 	Fwd.( c) B99 	Low Power 
1768 Night 	Mr Staff SHMfil Main 	V83 	Manual 

	

Staff SH.,,,EF Fwd .(e) Bg9 
	

Low Power 
Manual 

Lir Staff Sii4M7 	c) B99 
	

t! 

B.S.C. 	 H98 

US ST_ J2 	 ( c) <TiRL 
Staff 	 BP9 

1st T.:).C.0 	 JETF 

4.075 Day 
24.76 Night 

3968 Day 
1736 Night 

4830 Day 
2892 Might 

channels to be opened at 	Staff 	Main. 

SLC 13 	4488 Day 
	

4r Staff "T.-,H.L.7' r-wc-3,( c) B 9 
1768 Night 	.4r Staff Sill= Main 	V83 

VT channels to be elosee:1 at present locati on 2.1r Staff   Fv7d. 

Frpcuencv 	Terminals 

5097 	 ,Lir Staff SH.L..471  F. 
1788 	 HQ 2 	Main. 

/Contd. 

Circuit Number 

Sji.0 814 



-6 	 se174.,..-14"144""  

127)1:41 ICI  
S'.0TIOI: (iv)  

Oirouit Sumter 
	

ee U0110T. 	Terminal 

S.0 815 	 2025 	 ..:Ar Staff SHAY' ?wd. 
2740 	 L: ITS.L1-2 (Adv) 

a c 911 	 3452 	 _lir Staff SI-LEP F. 
2396 	 1st TC (—dv) 

$L.0,  11 	 5896 	 air Staff SILL 	Fwd. 
282L 	 Lir Staff LI-1..Z9'1,1ain 

St anmor e COSC 
30:1)000 



L.. 

Teleprinter/ 
teletype Room 

Apparatus Room 
Main Frame 

Ringers and SrD 
Rack 

Teleprinter 
Nitchboard 

• 
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Radio 
Receivers 

Telephone 
Switchboard 

egisteeing 
and Routing 
of Messages 



AIR  STAFF 

SU24HP 1-24IPTAITLIMIUXLIOTIDITIQUARX rmus 
A X R STI G A, REFOR T: 

0 ft 

, OP:ORATIOF '0V4RLORDI . ' 

Mal TM A$ZZOIT TO TM 

OEMATI.011 OtiILS  

' SBOTIO .,C1 V 

- ALLOCATION 04.7 	 

• PRINCIMS  OP Kizor 

1. A tentative froo,,uency allotment for the services taking 
part in Operation 10VirtLORDI t  rras 'Iroared by Sig Div, HQ, SAO and 
presented for discussion at a mc-eting held. at NorfieTh., House on 8th 
December, 190. The allotment coved-06. the band 1.5 4ØT -rad/s, this 
being the most useful 'band for soixtunication 1puroes, and that which 
it vas apparent from the outset would prosent the greaterproblem, 

2. Allocations were spaced at 5 1.-:e/s intervals throughout', 
omitting only the most essential frequeneier.3 °alloyed by the 

''.:rar Offioc and Air 'idinistry formations and Broadcast Stations. 
Zones, were quoted in vrhich the frequencies might by erapaoyed and =Xi. 
imam ipmer limitations acre listed avainst each registration. ' •.-. • 

3, 	- Bids for the miter of frer;uenoies required .had ..previMslY 
ideen requested from .and'supPlied by .the various sel-vices concerned. 
Those far exceeded the number of fro,-.Uencic.:s available and :a large 
count of inter-service 'Sharing had been resorted to. Of • the 420 
frevenctes allotted to the Air Forces, 189 were shared with other . 
services, This inter-servioe sharing rias considered very undesirable . 
in view of the large amount of co-‘ordination which it necessitated and 
the diffieulties which vere :presented by this co-ordination,  It .V/0.5 
the considered opinion - of all representatives that a a--aa..iler number of 
frequencies, all sioecifically allotted to ..inclivid.ual Services vas 
preferable, each service undortald.n th 	Xif11.111 nossible. amount of 
iatra-service sharing, 

• 
The Ninth Air Force ver..e at this time newcomers to the 

Theatre' and had, not boon included 	t original bid by the Air Forces. 
For the 2ur2oses of the tontat 	allecation it had boon assumed that 
the Ninth A,ir Force was col-ajar:fele to tL o 2nd Tactical Air. Force, • 	. 
This' assumrtion vas incorrect, for the 1Tinth Air .Porce. was consider -
ably larger and, unlike 2nd. .2AF, inelvi.c7s4 such organisations as A.L..'• 
and airfield engineers,. JJ Original l'inth Air Force:-  request vas 
for 1):34.-  =shared frequencies, 

5, 	The deficiency of those frequencies' required by :.the Air 
Forces vas most marked, nartioularly in the '3 Li.racAs band, and a 
series of meetings vras held at Norfolk House, Stanmore and St.Pauls 
Schools Hammersmith, at 'which various proposals to meet the deficien-
cy were put forward.,and examined. . It vas ultiMatoiy.agreed by the • 
representativos of the Ground and Air Perces to reduce the ,  spacing 

all .-freqUencies between 1,5 and 4. megaayoles to L. kilocycles. In 
addition 	i'altual exchange was made between Air Forces and Army 

I.OrOUpp, 



- 	3 

( 2 ) 

4 

$2CTION (V) 

Groups, of certain allotted frequencies between 4 and 8 megacycles. 
This produced small blocks of censective frequenoics allrcated to the 
respective services, the spacing between frequencies in those blocks 
being reduced to 4 kilocycloz. 

6. The agreement having been approved by ug pIrryrcm, 
mona, the final allocatiOn'waS, concluded by- mid.4ril, 	fipprax-
imately 335 frequencies wore allotted to thc Air V'srees,,all unshaved 
by other services. 

SUB-ZJILOTifil711  TO 	POISIATIO.T.TS.  

7. Estimated requirements were obtained fran each of the follov; 
ing users and blocks of suitable froolaencies alletted 

Li7-1hth lar roma,. 
J . a Thotical'Air Verce. 
:.L..j.• 8 (2,ron?.' 
B.Q. 46 Group (Transport) 

38 Group (Lirberne Troops) 
60 Group (Radar 
80 Ting 

• H.Q. 
'1" Service, 
R.A.F. Regiment. 

2riority was riven to frequencies for the'H.Q. Ships because 
of their complex aerial systems. Various frequencies were tested ever:, 
an extended' -:)eriod before the. final selection was made. 

8. . 	libdima frequencies were specially selected and cleared for 
ld.L.S. Broadcasts. 

POIET-TO,POINT. 

9. Blocks of frequencies in the V.E,17. Band 20 - 100 megacycles)  
were Obtained for point to )oint worlzing, 0erta7z_ Trequencies in this 
band were selected for cros--charnel ..Zat.-.ehorsc circuits, these being 
specially cleared and protected against the 	 of interference. 

V.H.F. AIIIR TO oxlip. 

10. 	Frequencies for Ground-  to iii cc -munications in; the V.IT.,1%.  

band 100-156 megacycle-s, were c.1 -eled 	lanistry,Ilead.quarterS, 
Fighter Goomand- .and :.Aghth • r ;

'

Pore::. 	• 

COITTROL 	V..-LXI.1:2  a 	.001;2121j1.12 

The Frequency Allocation SUTc-Ocnclittee.of the CoMbined 
Signal Board was vet' up-  on the. 'Continent in.Sntedber, 194114 	It was, 

composed of renrescntatives of the following:,  

Signal Blivision,SW,W ,  
Air Staff_SEpF 
-A.,I.C.X.P.: 
Sixth Art - Groug 
TwelfthcLrmy Group 
21st ;,:rMY Group 
Coa 
Special Forces 
U.S.S.T,A.P. 
Firstilied•Airborne ix ly" 

meetings. 



=mil (a 
in Faris, Meetings wore hold fortaiglItly at the Chase Baca Buildings 

12. L11 requestn for additional frequencies or for exchanges 
were presented at these meetings. Certain emergency requirements 
wore cleared by dil-ect contst with tlie services concerned and rati-
fied at the following rectirlg, 

13. Signal Dividen 	u) a 1.Zadio3:enitcring Torninal 
which was available for refer 	‘41-a.doalirg wibh re-lorts of inter- 
ference. 

14. Frequencies for circuits havinL teminals in the Unitod 
angdan and/or the 	 thr.-ttre, were cleared with the B.J.' 
C.B. or A.2.1:.13, as appro?riatev All frequencies an which operation 
vas to taae place using 'ewer in Gr.:;0•Z:;:, of 5C)0 ..latts no ratter where 
their terminals were to be --;ere cleared in acne .11anner. 

15. The reduction of frequency s.laoing from 5 to 4. hilocycles 
did not appear greatly to increase the =aunt of interference exper-
ienced. TransmisUons were crystal controlled wherever practicable. 

SUBSL;(itrilINT REC.Al.t.A1,1ENTS. 
0,4.* 

16. The frequency requirements of the Pirst Tactical Lir 
Porto (Provisiona3), Br-itasa and American Trans-port Corylands, 72 Ying 
and other formations 	cam later under 	Staff control for . 
frequencies, were not by sharingwithin the bloc L: Lir allotmeth aa 
far as possible and by obtaining a few aLdiLdonal frequencies from 
the Frequency Allocation .pub-Committee. 

SUL 

17. The congestion in the, other in Operation 'OM:an has 
been greater than in any previous operation in 	history of war. 
During the planning stage the 3:utual Iaterference Sub-Curmittee of 
the Combined Signals Board forliulatcd 1.1rinciples and prepared detail-
ed advice on the siting of Corlmaiea'Aons and Eadar eguipmont used by , 
all services ix) that Units in the -Acid wore fulty advised on nov to 
avoid, and, in acne casos$  eradicate, mutual interference. During 
the planning stage oth until 3e)te.iber -1944, 1?roquencrAllocation was 
attempted without for in a. Jub-Joilmittee of the Combined Signals 
Board to fulfill this function, The need for a Sub-Ccrrtlittoo became 
increasingly obvious as plaaAng -n(7 fro(ucncy allocation proceeded 
and one was sot up in SeptJle,,r 190:, 	Throughout the entire oper- 

ation the officers ongagod on :7requoncy Allocation wrestlei with a 

problem:l which at the outset a --rlarie7 to be practically insolUble, and 
it is mainly due to their s'All and dogged perseverance that the Ser-
vices of the Allied Nations ,-cre able to derivo so much benefit from 
Telecomunications, Radar and Radar Navigational Lids throughout all 
phaaos of the operation, 
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OPERATION OVERL RD' 

FROli THE ASSAULT TO THE 

CESSATION OF HOSTILITIES  

SECTION 

D, L. S, 

1. After the initial inception of ADLS between Normandy and the 
the development of the service fellowed the build up in Norman4y 

of the number of Headquarters entitled to ADLS services. By junle 20th, 
1944 the need for the internal London - Portsmouth - Plymouth links 
had disappeared, and these were aceordingly ceased. DUring jul-Y 
arrangements were made for ADLS traffic to be diverted to travel by 
Naval -Despatch Boat Service 'hen clearance by air was net possible*. 
For this put•oese special authorisation cards were issued for ADLS 
couriers. August saw the expansion of the services to Normandy to 
give direct' cross channel, clearance to both 2nd. T.A.P. and, 83 Group, 
and to serve the AMerican Tactical Headquarters. During this:  period 
the increase in the quantity of pail made it necessary for the British_ 
Hurricanes to be repladed on the main routes by Anson aircraft, and the 
American Thunderbolts by Dakotan. 

2. At the . beginning of September, 3.241,-, ADLS services started 
to the advanced section of .A. B. A. 7. located at Juillouville. A.s the, 
Headquarters 'moved over to the Continent, the service from their 
original U.g. location in the South' of England became unnecessary.,._ and 
the ADLS' traffic Office at Thorney Island was closed for other than 
emergency landing,- 

. 	. 
3. '-With the liberation of Paris, a special APLS service began 
operation from Le Bourget to Nerthat'. BY the end off September, ADLS. 
services were :inCluding stops at Evretx, Laval, Verdun and •Lyons,'. 
Considerable difficulty-was experienced, .especially on the American side, 
of obtaining and controlling ADLS aircraft services and standards of 
reliability. This was mainly because special aircraft •and, personnel,: 
were not allotted for this work and because passengers were carried on 
the flights. At the beginning of October, 1944, therefore, 'the CoMbined 
Air 'Transport Operations Room (CATOR) were made responsible for the 
prevision and operation of all ADLS aircraft, It was decided to run the 
ALI'S cross channel flight to two main offices, at SP A7!?. and,  2nd T.A.F: 
respectively; frbm which the internal feeder connections shoo' d bo 

-In November, 19,Y; a new policy letter defining the' responsib-
ilities of ADDS Operatio:a was issued. All AILS "services down .to and 
inclnding'Arkg3i' Group/Air Force level were to be knon as T,A,W.A.DLS and 
to be operated by CATOR to the requireMents of wo, sivol.A.ms services - 
belou'A#A7.GrOup/Air POroelevei were made the responsibility of the 
respective Air Forces. In:  order te enable night flying to start, the - 
ADLS traffic terminal for Paris was moved from A.46 BUC to A.54 Le 
Bourget, 	copy of the policy letter is attached at Appendix 'A0.. 

5, 	. At the beginning of .  December, a new Signals Staff Instruction 
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(No.5.) was issued, incorporating the amendments in policy effected 
since the previous issue 	 ----A-Copy -is -attache: 	Appendix 'B' . 

6. A few days late.r,'•ADLS night Services- frora Northolt to Paris 
and. Brussels started, and H. Q.- 4-6 Group took over the operation of all 
ADLS services between ILK. and. the Continent. Tile policy of carrying 
British and .Americana: AWLS traffic only on 46.- Group R,A.F. aircraft was 
found necessary when the AMerican• aircraft were no longer permitted to 
use Northolt, the airfield at. which. the U.X. terminal ADLS traffic office 
was located., The deteri6ratien in weather-Conditions Made it necess-
ary for arrangements to 'be .made to. divert ADLS once again to NDBS -
this diversion had-  been ceased' when the distance of the ADLS user Head, 
quarters from the coast became over 50 miles. Persennel and vehicles 
were established at the Paris and B.russals ,WLS traffic offices and at 
Calais and Ostende to clear any ADLS .traffic unable to be aown over 
the channel. 

7. At the beginning of Jannprry) 1945 the problem of passengers 
delaying iDLS aircraft made it necessary to disallow any personnel but 
4.5-z-  Ministry or A,DI,S couriers to travel on. the aircraft and, to facil-
itate this, six couriers cards enly were authorised. By the end of 
January the snow and. ioe made the roads impassable and. diversion to 
=BS was discontinued until the thaw set in about ten days later and 
roads became usable. 

8. In January, 194.5 it became apparent that SHAW would split 
into two Headquarters echelons, 27.a.in and Forvrard, and. the establishment 
of No. 7 AIMS traffic office ,,-was increased to allow it to be divided 
and serve these two Headquartor oomponents. 

The trend of operations in January made it necessary to 
prepare the ADM plans for operation 'ECLIPSE' So that the extra air-
oraft reCuired would be available, and all users of SHAW LS were 
accordingly asked to submit their expected requirements. These 
were .eo-ord.inated into a draft plan mutually between the British and 
American interests, the general scheme being for British aircraft to 
operate-  the cross,channel and North Eastern Eurcroean services, except 
for Bremen and. the U. S. Enclave, and the Zmericans the central and. 
Western European. services, 

10. 	At the beginnin.g of March, Air Staff Policy Memorandum No.9 
was issued, This incorporated the previously noted policy of SHW 
ADIS Operation down to /may Group/Air Force level only and the - reopen-
sibilitYof 04;',,TOR to arrange provision and. operation of all aircraft 
as well as the promulgation. -of schedules to meet the requirements of 
the ADLS users, as passed to QATOR by the CASO. A copy of this 
Memorandum is attached at Appendix 'Ct. 

A4A4E0 
11, 	In Larchf,4',ir Force Headquarters requested permission to 
extend their .111UPS service through Dijon, to Paris, thus freeing SHA.M1/ 
ADLS aircraft from tiro Paris - Dijon service, and enabling them to 
operate a new service Paris - Nancy, This 1,7as agreed. 

By the middle of liardh, 194-5, the 'ECT;TPSE' planningfor 
.4,14,s had. been completed and a draft of the anticipated requirements 
were submitted. to CATOR, who, on the groUnds of aircraft economY, 
requested a reconsideration of the extent of the services' ri.eossarY• 
Slight reductions were agreed with the A)LS users. It wa.s further 
agreed that SIB/AWLS should be responsible for the operation of an 
AWLS link service between Northolt and the U.K, base of. the U.K./ 
Norway theatre ADLS service to be operated by Fightei Coriunand0 

, 	In order to keep in close touch with the operation of the 
SHEZY,ADLS services, a system vras devised whereby at the end. of each 
day ADLS traffic offices at Northolt and Le Bourget notified. SH&Mil,by 
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signal of details of the LDLS services flown, and traffic. carried. 
This information was presented as a record of a signals communication 
link at every morning conference. 

14, 	Early in April it vas agreed with Headqlgrters Transport 
Command that they should take over the operation and administrative 
control of the ADL$ traffic offices established on SHAEF, and also 
provide the additional traffic offices and handling staffs necessary 
for the operation of the 'ECLIPSE' ADLS Plan. The reliability of 
the ADLS eross-channel aircraft enabled all diversion, of LDLS traffic 
to NDBS to cease and the AIMS traffic liaison sections at Calais and. 
Le Bourget were accordingly put up for disestablishment. , 

15. During April, 1945 the ADLS services flew into Nancy, 
Luxembourg, Sandweiler, :lannheiza and 7iesbaden, changing the airfields 
to correspond with the movements of the ,teadquarters being served. 
At the end of April, Headquarters 37 Group became an authorised user 
of ADLS. On the first of nay a new ADLS schedule vas issued having 
Continental stops at Paris, Verdun, rliesbaden, Frankfurt, HAnnheim 
and :Reims, This service was operating at the tame V.C. Day vas 
announced. 

16. The 'build-up' of ;410LS services in Europe is indicated by 
the diagrams attached at 4Pcndix ID'. 

17. The general lesson that has been learnt from the operation 
a LS during this period is that although the provision of a special 

DLS Squadron makes for reliability of service,  as shown in the dis-
tinction between the British and .4merican services, it must also be 
directly under the control of one part of the Staff. If this is not 
Sc the staff work involved results in delays in changes of schedules, 
an inflexibility which has been one of the unsatisfactory sides of the 
ADL8 organisation. 

18. It vas found that the clearing of changes in schedule through 
GATOR who in turn cleared them through QATOR (Rear) 46 Group, the 
LDLS Squadron or through Headquarters 302nd Yang, vas 4 lengthy and 
inefficient business. La a result after almost every major change of 
schedule it took at least a week for the ADLS timetable to settle down 
to its normal degree of reliability. It u strongly recommended that 
in any future operations the Chief Lir Signals Officer should have the 
AIMS Squadrons under his aun direct control. This principle was 
adopted successfully in Headquarters 2nd in the services below 
Army Group/Air Force level, 
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,LETTER SERVICE 

OBJECT. 
•••••••••,•14.1.... 

1. The object of this instruction is to state the general :policy 
for the 'operation of lair Despatch Letter Services (;,DLS) between the 
United. Kingdom and the Continent, and between the User Service Head.» 
quarters on the Continent, and to define the responsibilities of those 
concerned in implementing this policy. 4E:37. Lir Staff Policy and 
Operation Instruction No. 9, 	Despatch Letter Service, dated 
26 February, 1944, is hereby rescinded. 	" 

POLICY, 

2. •• 	Seileatlie of air services will be provided'. for - .the convey-
ance of ,2,DLS traffic- to „moot the recuirethente- of specified Navy, 4.1111y 

and..4ir Force Headquarters -engaged in operations. These Services will: 
- 	• 	 . 

(a) Connect Headquarters' of 4.rmy.  Groix.oir- Force level and 
above as detailed in Para, 7 below.- 'These services will  be 

. ,.C.Ontrolled. by Liz' Staff, ST and will be imown as 
.DLSServices.  

........,. 	, 
(b) Connect Headquarters of .i'ray Group/Lir Foz,-ce level with 

lower. formations such as -4rmies, ;al-4y Corps, Lir Force 	•-• 
Commands and. Croups _and laterally between such .headqurrters. 
These Services will be controlled by 'second. rr.2F, Ninth Lir • • 
orce, .or • First Tactical Lir Force-  (Prov) as applicable, end 
dill be-. -Imovrn. respectively as Second TAFALDI,S, Ninth F/DLS 
or First .14'n C,;.J.V.Z4DLS. . Second. T74,17., Ninth../4F, and First •TAC.A.F 
are to make the necessary arrangements to operate these.  
4'4DLS services below .4rMY Groupt,ir Force level aecOrding. to 
the needs of the User Services, and are to establish the 
necessary Machinery and reserves for this purpose . Second:. • 

_..744175 Ninth. 2“ F.-and. First T.,',.C417:. are - to issue-  instructions 
for their appropriate .41)L5 Services.. These instruotions are 

• 
 

to be based upon those contained in this Instruction gO7 .-e-rn-
ing SL/)LS and copies are to be circulated to all concern,» 
ed. 

: 	The paragraphs which follow, relate to and. will govern 

ORG„INISL.TION 	CONTROL,  

4.. 	General responsibility for the organisation and control of 
XF/LDLS services has been assured by the Deputy -Chief of Staff 

$11,7,7P and. will be exercised through the Chief Lir Signals Officer, 
Li.r Staff, S.T.IL411, who may call upon the assistance of an Ldvisory 
Committee of the User Servicos, should he consider it necessary. 

PROVISION OP .AIRCRAFT. 

5. 	The CombinodLir Transport Operations Room (Ci:,.TOR), 
Staff, Sli."...EF is responsible for arranging the provision of aircraft to 

/operate.... 
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SHAWADLS Services. 

PROVISION OP DRLS. 

6. 	To connect Headquarters entitled to use SHLWADLS and the 
airfield from. which the services are to be operated, a scheaule of 
DRLS (Despatch Pider Letter Service) will be run to an appropriate 
time table. This service will normally be operated by arrangement 
with MIS of 21st L'my Group, Com.Z., or Ldr Formation Signals, 
Lrrangoments will alsO be made to ,provide a link with the NDBS 
(Naval Despatch Boat Service) in the event of combat requirements 
or weather conditions interfering with the air services. 

OF OPERATION. 

7,  . 	The basis of operation will normally be as follows: 

(6.) 	Three services daily in each direction connecting 
the United Eingdem,17ith ati7and the User Service 
HeadquarterS'ef:',rmy,Group and Air Force level on the 
Continent. 

(b) Three services Onily in each direction corfnecting 
Headquarters of SHLT7 and the Use Service Headquarters 
of Army Group and ,4,r Force level on the Continent. 

(c) Three services daily in each direction laterally 
bet 	,V.my Group/Air Force Headquarters. 

• (d) 	Service as required between echelons-  of SH,Al. 

INTRODUCTION OF LDLS S:21 VIMS- 

8, 	The final decision regarding Headquarters entitled to 
SHAWADLS Services will rest with 5CL7. 

9. 	The responsibility for approving and co-ordinating 
requests for the introduction, extension or alteration of schedules 
to meet the User Services requirements is that of SELEF. 

OPERATION LND TILITC,  OF LIR SERVICES.  

10, 	The '1 /DS schedules will be promulgated with as much 
notice as possible by QATOR, 	Staff,    according to the 
requirements of the User Services passed to OATOR by the OAS°, Air 
Staff, SHZF. 

NOT; ER LIND FREQUENCY OF SERVICES. 

11. The number of services to be operated and the routes to be 
followed will be determine a by the progress of operations and 
movement of Headquarters on the Continent. 

12. The frequency of the services may be varied from time to 
time to suit operational requirements, but the provisional fpasie of 
operation will be that given in Para. 7 above. 

13, 	The number and frequency of the Services will at all times 
be subject to the 4vaiability of airfields and to the operational  
and weather conditions prevailing along the routes to be served. 

14. 	Subject to combat requirements and weather conditions, 
aworizy, services are to bo run to a strict time schedule. 
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NATURE 07 TRAFFIC  

15. 	Traffic to be despatched by the SILL/ADLS is to be res-
tricted to the folloldng categories which, unless marked with a 
priority label, they are to be handled in the order shown. 

(a) Despatches of the highest iuportance which, because of 
their nature or length, cannot be sent by signal. 

(b) Messages normally sent by signal, which cannot be so 
sent owing to congestion, or other circumstances. 

Despatches or official letters too urgent to be sent 
by normal mail services, but not urgent enough to be sent 
by- signal. 	•• 

Exposed publicity and psychological warfare or other 
official films. 

Urgent air freight indents •or requisitions. 

hhps and target material of urgent operational 
importance. 

16. SHAE7/ADLS bags, including press bags, will take priority 
over any other traffic on ADLS flights. - 

HANDLING  OF TRAITIC. 

17. For the purpose of handling traffic at the airfields to bd 
used by SHCF/ADLS services a number of ADLS traffic offices is to be 
established, the functions of which will be as follous:- 

IN T UNITED KINGDOM. 

(a) 	Reception of _,=N.ALT/ADLS traffic, other than that of the 
Air Forces.; in bulk from the DRLS or courier services link-
ing the SMICP/ADLS traffic offices with the signal centres 
of the User Services, and the loading of this traffic on 
SHAWADLS aircraft. 

Collection of ADLS traffic from incoming aircraft and 
arrangement of this traffic in bulk by DR, DRLS or courier 
services of User Services other than. the Air.Forees 
Distribution of this traffic, with the exception of that 
of the Air Forces, will be done through the Signal Centres 
of these Services and not through the SHAL.,77/ADLS Traffic 
Offices. 

The reception of outgoing Air Force traffic by DR, 
DRLS, courier service or teleprinter channels, where provid-
ed, at the SEA2---12/ADIS traffic offices and the sorting, 
bagging and loading of this traffic on SHABTADLS aircraft. 

The collection of litOk Air Force traffic from the in-
coming miLWADIA Aircraft and the breaking down and sorting 
of this traffic for onward transmission by ER, DRLS courier 
services or teleprinter, where provided, as appropriate. 

The clearance of SHAWADLS traffic which cannot be 
passed by air-, through the Naval Despatch Boat Service and 
the conveyance and collection of SHAWADL3 traffic passed 
by NDBS services to and from the point of embarkation. 

/ON THE  CONTINENT...  

(b)  

(c)  

(a) 
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ON TIE CONTTA-ET. 

(f) Receipt of SHAEVADLS traffic in bulk, indlUding that 
of the Lir Forces, from the DRIB or courier services 	. 
ing-the:SHAM7/LDLS traffic offices with the Signal Centres • 
of the-formations served, and the leading of this traffic.  
on SHLEWLDLS aircraft. 

(g) Collection of SNAEF/ADLS_trafficin.bulk from in-
coming SEAEF/ADLS aircraft and arrangement for collection 
of this traffic. by DR, DRLS, or courier services of 
User Services,- distribution being effected through the 
Signal Centres of these Services and not by the SHLZVLDLS 
traffic office. 

(h) The clearance of SHL,WLDLS traffic, .which cannot be 
passed by air, through the Naval Despatch Boat Service. 
Lir Staff, SHLIF, will issue general instructions regard-
ing the diversion of SHLUVLDLS traffic to. travel by 
hDBS. Heaaquqrters 2nd TL F, Neaaquqrters Ninth Lir Force, 
and Headquarters. lst-TLCLF are to issue to their respect-. 
ive traffic offices such additional instructions as may 
be necessary. 

NulaR OF LOCATION 3F TRLFFIC OFFICES. 

18. In the United Kingdom there will be one main SILIZYLDLS 
traffic office situated at Northolt. 

19. On the Continent sm:74',Ims traffic offices or traffic 
handling facilities are to be established where necessary to meet 
the, requirements of the User Services. 

MTP1.011:1,TT OP COURIERS. 

20. All MIL:W.0LS traffic, while being conveyed by air, sea 
or road, between SHL.1-1,S- traffic offices, is at all times to be 
under the-charge of a responsible person, Who shall., while carrying 
such traffic, be designated as a SE477/ADLS courier. On SELEFILDLS 
aircraft, the pilot or co-pilot may be so designated, 4,SH4=/.4.MS 

courier is responsible for the SH:J7F/LDLS traffic. while it is in 
the aircraft and for its safe delivery to an accredited representative 
of SK',' YLDLS traffic office. 

ESTABLISH:MT „AND CONTROL  OF TRLFFIC OFFICES. 

21. LOC 26 Group is responsible for- the establishment,control 
and communicationsfor theSELPTYLDLS traffic office at Northolt, and 
for the arrangements necessary to convey SHLEF,ILDLS traffic diverted 
to NDBS each way between Northolt and the United Kingdom 1.4DBS 
terminals. 

22. The establishment, control and communications arrangements 
for RLP SHLEF/ADLS -Offices on the continent are the responsibility of 
Lir Staff, SHLIT in the case of the traffic offices serving SBLEF* 
and of Headquarters 2nd TLF as directed by 	Staff, STILIF in the 
case of all other RLF traffic offices. The 0a.imanding Generals, 
Ninth Lir Force, andlst TLCLF have similar responsibilities regard-
ing the provision, control and communications arrangements-ofthe 
LDLS - traffic offices serving their respective areas. 

23, _. 	SHL5FK:.„DLS traffic.offices will be established at .the nearest 
suitable airfield to the major .Headquarters served. . 

/Para. ?If  ... 



- 7 - A' 

SECTIJZ 71, 

24. 	Imediately a love of a 'User Service Feadquarars is antici-
pated or a nevi TIATWADLS requireaent -clan.led, the CASO, AUL' Staff, 
SHA,7172 should be notified. As soon as possible follouing this noGif-
ication, the following information should -be passed by signal to the 
CAS°, Air Staff StiATII. 

(a) Pormation to be served. 

(b) The name and co-ordinates of the nearest suitable air-
field capable of permitting SHOZ/ADIS aircraft to land. 

(c) The date from which the service is recuired to 
operate. 

(610 	The daily service required by the User Services. 

(e) 	The approximate extent of traffic likely to be 
Passed. 

25. 	The responsibility for starting the action necessary for 
arranging or diverting SI=ALT/ADLS services rests with the Leadquarters 
of the User Services concerned, by notifying the CAS°, Air Staff, 
TIAEP, of their rec.uirements in the manner indicated in Para. 24 
above. Such requests are to be passed throush the normal service 
channels. 

pnalsioN Of PMS01-17-LI, POR :RAFFIC OF]=3. 

26. 	sHA.Egt4pLG traffic offices vill normally be manned by 
R.A.P. and/or U. S. Air force personnel. 	here necessary such office 
staffs may be augmented by the attaehment of personnel of other 
allied armed. services. 

By direction of the Deputy Supreme Coramilder: 

(Sgd.) D.E. sonT:141, 
_lajor General, U.S. Ar;17)  
Deputy Chief of Air  Staff. 
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DI3S.,LRTITJTI0IT. 	 NO. OD 	COPIES 
606.1....••••.• 

I,nternal; 

Deputy Supra,le Comander 
Deputy Chief, of staff (Air) 
Doty Chief of Air Staff 

O. S: • A-2 
A. C. 	 2 
A. C. O. S. A-1+ 	 2 

Secretary General Staff 	 7 
3 

C--2 	 3 

1 
C-5 	 7 
Air Defence Division 
Adjutant -General's Division 	 2 
Os Records (Oos 7) 	 • - 2 
His to7ian 
Air Adjttant'General. (files) 	 3 
aparea 	 20 

(External) 

H..-:;̀. 2nd 	 5 
H. le  9th A...:7..•. - 	 5 
Ii, T•. 1st:  Mar . 	 .5 

21st 4rill.;," D 	5 
E. .1. 12th 4.2.,a3r C 	 5 
H. Q. 6th kri.ly Gp 	 5 
H.Q. let AA Aa71717 	 . 5 
./43M17  (Includes obpoi:7, for 1.0.2th-alty) 	 5 
Air .1.:inistry 	 5 
USSTA2 	 5 
Cora Z • :  	• 	 3 
78.1- Of ice 	- 	 3 

j 
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17th Thvember, 1944.. 

Ref 	SiziA,EF/17/4/3.12+124/Sigs ADLS 

To 	 Distribution List attached. 

Subject 	AIR DESPATCH LETJ,11.E. SERVICE. 

1. 	Pending the amendment and re-issue by SNAEF of ,A` .P Policy-
and Operation Instruction NO, 9. 'Air Despatch Lotter Services', the 
arrangements given below trill be put into force for the operation of 
ADT_O

. 
 

2, The ADLS service, controlled by S',,rEF (Main) Adr, which is 
_provided for the speedy carriage of specific priority traffic, will 
operate services as follows to connect Meadqu4rters of Army Group/Air 
Force level and above:- 

Between U. IZ. and ;SEAT-IF (:,lain) 

Between U. and. Army GroupAir Force level. 

BetweenSUAEP (Hain) and Ary Group/Air Force level. 

aftween. adjacent Army Group/Air Force level H04a-
qunrtors. 

3, Services below Army Group/Air Force level will be the 
responsibility of the A71r Force working on a level with the Army 
Group. 7fhen referring to AD :5 Services below 	Group/Air Force 
level, the title of the appropriate Air Force is to be prefixed, 
e.g. 2 TAFADLS, in order that there shall be no confusion bc-
goon it and the ADLS Serviees controlled. by aEADF (Hain) Air, 

4. The basis of operation for the 4pLs shown in paragraph 2. 
above will normally be three services daily in each direction. 

5. 7ith effect from 1st December, 1944, the responsibility 
-for ADLS and Air Courier Services are to be as follows:- 

	

(i) 	 (1.-Jain) Air will be responsible for 'the services 
shown • -Para. 2, 

	

(1-j,) 	2nd T.A.F., .Ninth Air Force and 1St U.S„T.A.F. will be 
responsible for operating ADLS services requiredbelow 
Army Group/Air Force level. These Air Forces are to make 
'necessary arrangeMents for running services between flank-
ing armies, etc. 

(iii) SBA EP (ha: n) Air (CiSC) is responsible, 	The 
Ground Organisation and Operation of the ADDS. 

(iv) SHAT7 (Lain) Air (G TOR) is responsible for thc Air 
Organisation and Operation of AD S. 

(Sgd.) J,1.4 ROBS. 
Air Harshal, 
Deputy Chief of Staff (4r) 
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OPER—ITION -  'OVERLORD' 

FRai TEL IISSLULT TO THE 

CESS,LTION OP FOSTMIT7S. 

SECTION VII 

SIC:171,U SECTTRITI 
-..11.•••••••••••• 

1. The Signals Security policy proscribed and the measures 
in force for Operation 'OVERLORD' between D-Day and VE-Day are des-
cribed_ below under the following headings:- 

Transmission Security. 
S ',;C Publications. 
Oriphcrs, 
Codes. 
L.uthentication. 
Call ,igns. 
Si pals Deception. 

TR:_Kg:IT-TON SEC-DILI/ff. 

2. Steps were ta':en to ensure t'ne security of telephone and 
telegraph transmissions on the C-ntinent (vihether by line or radio) 
and detailed instructions to this end. are contained in :lir Staff 
SHL6W Signals Staff Instruction No. 19.U'Jee Lppendix 'B1  Section VIII).- 

3. Restrictions necessary before telegraph lines could be 
ap-voved for the transmission in the clear of messages classified 
up to and including "Secret" were nade2  and a system. was instituted 
whoreby line classification returns were rendered ana kept amended, 
The meeting of these conditions (particularly the requirement to 
patrol) become increasingly difficult as lines were extended and the 
Reich boundaries were approached-and. eventually crossed. This was 
especially so in the Lmerican Zone, where the rate of movement was 
so much greater. Consequently a large proportion of the landlines 
were unclassified. 

4- 	While the rise in cypher traffic resulting from the atove 
was considerable, it was not found necessary to augment cypher establ-
ishments, which had been• provided with a view to traffic being passed 
by W/T in the absence of landlinos, except in the 1st TLCLF (I-rov) 
which was notably short of all types of Signals personnel. It was 
found necessary to 'increase twofold the number of people assiLmed to 
this task. 

5. 	The transmission security of 	F and. UNA telegraph and 
telephone circuits was considered to be limited. The classification 
for transmission of messages in ca,z.a by Type 10 was up to and includ-
ing "COIFIDEFITIAL" subject to the conditions that:- 

(a) 
	

The messages ac -‘%.1 not the unl.craphrased literal 
texts of cypher YlOSSOS• 	

/(b) 



S. CT 	Zit 

(b) 
	

tenni cal wo.s• 	fess..-thr.n 50 _.riles from 
onoLy occ inie w territcr:. 

The Lana Forces alslays cortendoa 	 '....ethod of transnission was 
secure .7.1...ncl not liable to - intorce'qi!••ri; 	The 'Lir-• Orcos, on the :advice 
of 	 rulo.c.7. that the; circuits wore liable to intercep- 
tion an i consicierinz the C..ictc'.ici C "50"-failus, account was taken 
of the 1)ossibility o 	•-incronzeil 	where the 	 ,,vo.s sot 

any e:-:::ce7t iona 	 vnnta,--e 	±he dis bane° _ 
Cliff:liall 100 'Si =lcu but :1;11i:3.11as -roducc.;C. to 50 ._i7_ es Ili Becurber,1 941_ . 

6. • 71261  circliits were ora.Linally considered to be liable to 
interceation if one or both' the 'terminals were within 100 :=i es of 
Gnaw Lela territory or of the 	whether occupied by  
-forces Cr not, or of a .::eutral countr,,,r, this classification 	later 
ons)hasised. by the wit•hCra,7a1 of the distance 	icat ion of 100 
rine s. 

M SIC' S ,7Z C - — 

7. The -)rovisions 	or the aistribution, trans,-)ortation 
ane:. craori.--,ency Lestructin.of Si:r.:11s, Secret 
lications are covereC:. 	St:.ff 	SSI iTos. '15 $  16$  17, which 
are at -ac1._-•ea 	 ELI 	)3t 	t t • 

o. 	Dist ribut ion of 7r isn S Q 	_tions 'GO 1!7:1." it iSh arla 
forces and. Occibinea Publi 	ions to the British 

-forces was effoctei by the Overseas -..)i;:.;tri.biltio3... Centre (0.D.C) 
estEiliGhecl 	85 C-rcm..-- 2 	fbrislco. - The -iiicthoC_ Ol t-7.istri- 

bution 	 thot the Cloewaent s were --v..e.:ea for inC-_iViclual ELF 

Units anC.. distributed tilovrii 	lt,11 	 Listribution 	,.,Ller3.- 

c7.-un 	.Forces Tioaacy.arters 	 f:15._ St 	tC 10:70r 

fornations 	carriea out by -i.ese 	 Shipyaent fran 

• the li .1: • was init i:_ily by sea 	 air, 

9. 	- In the fall of 19/ I   , • tr•-zi:.: 	 ofthe 0.D •C . had 

increased to include -first T.actical it(1-ror), ..:)irSt 
•.4.irborne raw and-  Chit s of 	)1_6; 	(Transt3crt Corriond.) it '-_O11 • 

• *tre by- this 'Gine. _loco :tea 01 the Continent. 	to thd,f_t C.*Z.D:a;11.-,  • 

SiOn alle, to the raidC. aavrcace ana consocluent e-rtenaca lin 
Cam; 
	1 

0 	the 

LalieC.. -forCes, it was fount; necessary to. 	create a .forwara stri- 
This forylara 

button- centre for units •o-leratinc under Zna 
contre-- 'atve;:ent,:blishca• 	'.0 :r 	T 	F. ,maO.D.C. besca4e• the 

aL,oinc:-). for bulk distributioz of 	S t. C • Pale 1 ie :LA 	- tc. all the 

Air forces 	the :•Lurepoan-Theatre,_.': ThiS was effec tee. in "k=fovenbor „ • „ 
1944 , when thc.; 	ional co:at rc.K1. Of - C.D.0, waS "br_-_'..nsforrea to 

Throur.;hOut tho • a:It ire oDe t ion Lilo 0 .3-.0, or;-_,;Onisat 

7.)/:•oved to be • 	i.sf actory„ o..n.C. all 	ributions7:'erc .1-3...aac by the • 

tarjet, dates. 	• 

10. 	2rovision was noLe for the ro,-)orti. 	connroniSe by loss 

C41^-0. the re ;st oration.. of'. seciurit:/ 	the cm:plc:to. 
,  
_tier and br.inz;inE n : ito force of 	sifosueuent ee.it.ion of the doom:lent' 

(!tiost 	 s 	on 	. 
ct1011cartP 	T- Beet.  ion ;ZIT_ Itora,' 4) . 	L.71 1 -losses. or sus -2 	l4dy,15i1,01-3,4 • 

	

isos of SBC.--a-LT 	 Publications;  • S7 pt 0-12Z; et c• 0-  wore 

rb-:)orte(1T2M-1,LTLII4* .to the foil:owl:lac; authorities. 	 • 

(a) 	• 3 	•.,t; • . 	-r • 

(1) 
.D .0 . a t. subs "ary -7A4  

0,7 :lie 

.luthorities (whore 

(ii) Other 
• 



(D) 11 
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(ii) Oth.i 	-1.1ted Coribined.- To 1-,ir Staff 

	

s.h:..z,..E..17.77ia 	. 	'1%,52.71 0,D.C. and subsid- 
iar7 Distributinarity (where _p-qicable). 

.)1_-0.3lications etc. - Tos Lir Staff S.:.L.L.R. and 
C, 	775. of S) repeated Q.D.C. and 

subsidiary Distributin:1,uthcrities (where api;licable). 

11. ‘Distribution of 11:h Grade LL3erican cryptogranhic rJateriol 
was i:IadO by 5.I.D., TOUSE direct to using oraanisations, Distrib-
ution of -„-3ediva and low Grade Liaorican and Co:Opined cryltgraohic 
Laterial was :Ilade in bulk by S.I.D., _;.T.OUSIi to the res-oective Lir 
Force nbaC.cuarters. 

7jr :7 
• 

12. The C-  Lie presc-ibed for 0,-)emtion '0V31-,LORDI wore found - - ._ 
to -rovide the necessary security. schedules of gy-3her Holdings are 
ccif,-;aialoE 71n _Lir Staff S.:7..L.E.P. 6i nals Staff I7struction 71:o. 16 
which is attached a s j..'a  )0ndi:<: tat  hereto 

15. The codes and cy-ohers 	-)ecial , provided for use 'Luring 
the assault phase (and in danger.,us-reas,subsecuently) and which 
were due to be rerlaced by ao1'a.1 	Lers on or about D 'plus 5 were, 
in fact not so re-)laced unt_ J lus J,1 owin to the beach-head 
being rustrictedto such a 5..1::,11 rea. 

14. 	During July, 1944, 	inth Lir.Force v orerating frun the 
the 	 of emit:ding and e:000airig 

operational directives,'aissi, 	 flak re7orts, and intellig- 
ence sumal-ies . to be rending the Devorient,of-ouerational 
traffic. Ls a c:nsoquence cTrangerlents were uade with S.I.D., LEOUS,:, 
for the release of SIGTCC and SIGUI:ef=ui-Ips.,nt to the Hinth 	Force. 
On 20 Ludust 1944 a Conference on this subjectai-lon- ru)resentives of 
Sm, Einth Lir Force and Lir Staff, al= resulted in the release of 
both SIC-0011 and SIGTOT eqnjipDont on the following basis; Lir Force 
1LAin to .Lir Force hear, SIGME and ;J:LOOT; Lir Force liain to Lir 
Force Forward, SICTOT; 	Forcellain to Tactical Lir Col_ ands and 
Bor„-ler Gormand. SIC-CIE; 	1.:ain to TLC Forward, SIGTOT; TLCliain  t0 

SIC-GUE. Dy Seoteuber the installation of this ecluipuent, 
plus additional sia,I,DA, had be-:un, The Operational results of the 
equislaent under the fast roving tactical situation was not entirely 
satisfactory, 

'15. 	The SICTOT equilylent is designed to.provide SE 01312 trarlz- 
jaission on radio channels prtr_larily, 	SIGTOM s7stcfn is capable 
Of handlingawroxiately 60,000 groups per day,. -Tine SIC-CLE 
montis designed for CCIIPIDLI72LIL tranarlissian on radio channels and 
SEGRAT trananission Orl wire circuits. 	It-likewise- is ca-)able of 
handling 60,000 groms daily and has.-[:uch greater flexibility of use. 

16. Both the SIG.= 	SICT6T o,:uiraents are intended for 
installation under -pernoncnt conditions, with high quality wire and 
radiocircuit conditions. 	--f arts 7iero r_7ade contiuually to adapt 
the cquig.aent to - racbile - and send-pen:Lanent conditions, but the inabil-
ity to adapt the existin h_,:_ speed equipTlent to tho highly chanElIng 
conditions in ranQe caused the Air A)roos to revert to the trans- 
..inission of o-perational inforti.;n in 	clear by wire teletypes, 

the need for :_y-occa reui.red. 	LaCTQT equi7kient proved, in 
addition, too inflexible and i;.3. 51.sc,... -bicto.thc.; nomal VHF chan- 

nel interference and distorti$L 	 couiDnient proved 121Jay 
satisfactory On high grade te 	.cil-cuits and riodorately success- 

ful 	'Tad° UP circuits. 	 170=sturned back to the 

/SIG;;TV,. 
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SICW,RA,:_ the ,basic- cryptogr 	12.541 speed dkr.:Vice  and sought to per.; 
feet its oat 	i;)13.e.: 	̀T.C16111-; • a • - 

. 	• 	' 	. 
CODES. 

17. 	The following prescribed by Lir Staff 	 . wore used 
durinr; the canpaign iron. D.rDay .to  1T-Day. 

&Dorat1onS 22.0  On. Code (CD.0301). This Code, which was 
intended riainly for the rssin by _I-VT of operational instr-
uctions and short intelliL=ce -six:rinaries•batwoonairfilLs 
Control Centres and Croups/T.L.C,.ts, was not used. to the 
extent antic il,lated, due .t o its lack of flexability, united 
vocabularyr and tine consunin:; nature. 	The Code was used 
in conjunction with 	Code Scranble receding table 
(CD.026) an the der_anci for these ScrazThles for use with 
iror £tHovenents Code (see (b) below), coupled with the 

fact that the Code becano so little used, led to the decis- 
, ion, at the end of January i9;:5 t use one Bei-La-J.1)1e udef in-

italy with one Scrosable in re.T.-_rve), in -,-)lace of new 
• Scrable - editions each north* 

L.ircraft liovenents Cede (M.0299). The aircraft I.Iove., 
nents Code 	Cc2e:71.0.5t 	(.7-111* inL; t 	';Dor 5..oL' -Cron. 

to T...1-Day. 	Its use vias Dainly by I.:overlent . Liaison 
Sections for the encodin; o .r...)i52icatins of TIOVerleritS of 
friendly aircraft 	 cil Qt.hcn-fiSQ) 1)0 tweall. the UK 
and he Continent and vice 	and within the Cont-ineut. 
The 1.1ovenent Liaison Jenr,-..:s set 	at Hill I:ouse, Stannore 
and later at IC -Bourget, Paris, nade extensive use of the 
Code, which was used in conjunct inn. with nonthly chan.-knc 

Code Scrar-bles (CD.0264) as in the case ,of the 
Operations -Room Code. 	Separate edities of the :Scrarfcles 
were used for ssa -es relating.  to cross-channel novenonts 
and to liovenonts within the i3ritish and Snerican Zones, 
The necessity ,to ensure the absolute -security of 1?,.,L.P. 
Boer Coyrnand activities lea to the decisionto anend. the 
Code in certain secific details (nairay by way of 71rov-
le.in.7.-  a ;-ruatly c.'.xtended vocabulz-xy) and to en.-,2loy three 
separate editions of the Code Scr?.nble, in -place of the 
single edition originally used, for 	sage s 	fua,s • 
iron hill house, Starsnore, and to establish at Hill House 
a Special Signals Security Section to control the proper 
encoding of 1-..i.esSaL";CS and the transnission of duraf.-ly traffic, 

The Code was found to be satisfactory in operation and al-
thou rla it was slow, once staff wore trained, delays due to 

• - the necessity to encode Jere reduced to acceptable Units, 

Ops/Tel Code 	reouirement arose,. as soon as Senior 
Headquarters bcc-nie established on the Continent, for a 
-code to preserve the. security of operational telephone 
conver&-tions :Dot-wean 0:2erat ions eous at the various 
Headquarters (i.e. sir Staff 	 2.041 	lath 
Air Force and 	T.L.C4,1?). and between then and Comand 
Headquarters in .the UnILod IZLILE103:1* It was decided t b 
onTploy an adaptation of Jr :31-7, 	Code coraprising nonth- 

ly c;imaL;.-Lia special ,Oode 	a ftwice-daily chaqging 
• cursor settings. 

7  Thesuryper-'t eup-)ort Code 

CD 0263 was uspd for 	 refusal. to requests 

for Lir flx,YPort for 3rJund ..?.)rces. 	It was used Unless tine 

(one hour or less) T)rorented 	is o ncoc1in, 	In;4-aglist 	914, 

/reports. 

(a)  

(b)  

(0 ) 

c.) 
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reports were-received that the enemy was breahin:: CD,0263 
it1 stiff icient - tine to LlePloy his forces. Consequently 
this 1-i-eadcuarters ordered the re-encypherinL; table BX.715 
to be used in conjunction with the Jrri Suprort Code. 
CD .0263. 

KUTIENEICAT,ION. 

18. 	Four different autIzentication sy-steras were prescribed, as 
fellows : - 	. 	. 

Point to Point (W/ T WT.  and TIP) -• CCBP 0122. 
'Lir to C-rou,ucl, 	(WT ) (CD 0291) 	. . 
Air to Ground 

	

	(VT-  ..`3D 0182, supersededon 1st lit.--.rch, 
1945 by GCB? 0127!  

Point to Point. (VT) One Tire Pad L.uthottication-  for 
-,..iriporne opc rat ions . 

L. detailed Instruction S.S.I. Ec.). IC coverin.L: their use is attached 
as Appendix 'D t, 

(a) Point to Point - OC.P32 0122 was hold by all VT, R/T 
and 	 su_.14 	in 	and Izner- 
jean air forces and was. e.--tensively used for the authentic- 
ation of t 	 pari; 	'Whet= Q:-)er-Lc--:.. or chanz;- 

-,7atchcs, 	wilesT)ruad 	tribut,ion of this public- 
ation led tO its 	 .72n-rase 1. due to its constant 
losses by units in ;h. 	 - The reportin,s of less 
and the sub 	zt 	irn of re serve edit ions proved. 
cutobersalle. 	 ,-,er-.1.rd between co-,j--Iroraiso: and intro-
duction, of the revised editi-,n was a-ppro,-z-iAatcly ono ' woel: 
C. rin:w isroes 	 syst was 
available. 	Lkfver:-.1 of the 	iflOVCCiS developed their own 

sy St for ntra-Air Porco use 	the ;-„e periods. 

(b) 
A irjar au 2Cl• 

-41w .1 

(i) 	Specific, editions of the fl.A.F. Cede Scraubles 
'(0D- 0264) were adapted for use for R/T autheiltication by 
British and La-Aerie= air forces and prOved entirely sat-
isfactory in o-2eration. • 'Zhile in the early st-,,L-.;os the 
systeu was extensively used, the ,:'".et that the ene-i--TY" undo 
infrecfuent atterits to pass bogus -1.1essages to Allied air-
craft (Possibly on account of his -]..!:,nowled,-,ip that a systera 
of authent icat ion. existed) led 	tra-ty to s being: 
used only when specific instances of oneny attoln-ots to 
deceive were suspected - as they were fro-.n tine, in bc.th 
British and Lnerican zones. 

W/1' 	 systoa of 7i-trA 	r .tt 	 011.1.11 ~'_ut11...  

	

.11t, 	ion were available(initially SD 01821:, su2crece-00.- 
by 0Q3-2 0127), the use for these was nerai:;ible, 

acoount of the fact th.sit airAyound. ccvr:lanicat ion was 
alnost entirely PJT. 

(c) To -fleet the ::Lcee.. 

	

	 icat ion betleon. Airborne 
auion with airborne forces 

forces and ixound, 	or 	forces during the 
;:_.tazo. of -In 	o:era)..-,ion. One Tine Pads 

of serially nix13,3red 	S each sheet containing 1 25 
four figure irouls, were 	by First Allied 
borne Amy and distrT:brt ed. down to, o-...nd incl d 	dive- 
si level in the :round forces and C-roup/T.:,c level in 

the 	foi.ces. This systera repained 	effect throe:  

out the existence of the First-  Lllied ,Lirberne 1,1w, aid 



R 0 8.6 

SECTION VII 

was used for each operation until such tine as nernal authp., 
enticatien sireciens could be deliverea to the airborne forces. 

GALL SIGITS, 

19. The principle of fi::-ea calisins for both Erouna stations 
and aircraft :decided upon fo -,  o7,oratien 1 011=JORDt was naintained 
throw;hout the period under review with one najor exception, viz. 
when Hinth is 2o)-ce in concert :lith the associated Twelfth Jitny 
Eeadouartors chazed all major unit 2rint-to-- loint and airk;rouna 
callsirms,. to conceal the neve of their Ldvancea H.Q. fronL=en-
bouru t o Tan= 

2nd T.L.F. 	CID(7-1D 

The 2-2cvisions nade for 	cra;-7 allocation of new 
calisi :as by luier fornations,''co '!3.1i 	tactics__ ClOCO-DtiOr, 

with aircraft sorties, le-  • ..ao use of on a nunber of 
occasions. 

20. systen eit.7)1o,,ea 	 itish and Lz:_erican 

• etc book (Vi: C-1.) 	A-127. 	. CD 0268/L:LF) proved 

in-practice to be both ounbersoilo 	-77.steul. .CuLlersoyae in that 
each iniviaual recluirenent nad 	roceive sanetion of Lir Staff 

thoreby causinz; delays, occasional nfsuaderstandins and 
unnecessary siL:n011ing and corret7ozdenco;-  and wasteful - in that little 
or no use was wade on the U.S, side below Lir-Force ii.C. level, of the 
books 7- revised. - Instead, at:11:- .I1 lists vero re2,roduced by the U.S. 
11..ir Forces and distributed in the tornof '0 	Operational LIstrue- 

tions. 

ST-C-1'110 
•••1,  

21. 	In view of thl, OVV.201"lin success of the. L;round forces, 

toLether with air 3u-we:lacy throu:;hout the ,:hole ca=ai:in, it was 

not found necessary to Put into oPeration any Inajor deception schenes 
with the e::ceptian of the sa,he_lo plat]ned and effected by First L.-flied 

Li 	 t to cover the airborne ---)ect of the Rhine croosinL. 
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1. 	The schedules of Holdings of Signals Secret and 
Confidential l'ublications contained in Tables 1 to 5A of this 
Instruction are to be regarded as a genera] guide and are 
subject to modification in accordance th the reQuirements of 
Chief Signals Officers. 

S.E.TLLIS 
Scluadron Leader 

26th April - fl 
	

Signals Security 

Distribution 

SHAI-T Signal Division (M'.a-ln) 	2 copies 	Internal  
n 	n_ 	it 	• 	.. , \ j;1';ici.) 	2 	It 	Deputy Chief of Staff 
n 	n 	n (Rear) 2 " 	 (Air) 

HQ 2nd TAP h.aia) 	 2 " 	A/COS A-4 
HQ 21.Ld TAP 2ear) 	 7 	it 	CASO 
USSTAF 	 2 " 	D/CAS0.1 
ETOUSA 	 2 n 	D/CASO . 2 
HQ lot TAC.iT (Main) 	 2 n 	C. 
HQ 1st ACAF (Adv. 	 9 " _6.R.O. 
HQ Ninth Air force (.11aia) 	2 	It 	 OiDeraticas 'records. 
HQ Ninth - Air Force (Ay) 	0 " 2- Signals 1 
SHiLf Mission (-,?rance)• 	1 " 	Signals IA 
HQ I' . A.A. . A . 	 2 	" 	Signal  s 1B 
HQ; 6th Air force 	 1 	tT 	Signals Plans (.1;:ain) 
A.1%c.x.r. 	 1 " 	Signals Security 
O.D.C. 	 1 	" 	Signals A.D.L.S. 
Air Ministry (Sigs.5) 	1 " 
Base Signal Centre 	 1 " 
HQ RAF Fighter Command 	1  n 

::i RAF Transport.  Commana 	1 " 
HQ 4.6 Group 	 1 	n 
71;,, 60 Grou7) 	 1 	li 
41Q 26 C17oup 	 1 	it 

HQ 33 Group 	 1 ii 

	

-,. 72 71ink 	 1 	" . 
R.,..A.,ILF, Overseas IQ 	 1 	" 
Kodak House, 63 % 	way -,,7c2. 1 	et 



- 2 - 	 SMTION VII 

List A Groins - All Groups in Bomber, Co 	 g Coastal, Fihtcir, Maintenance 
l and Transport Conananus 	60 Group) 

List B•Groups -- All Groups not in List A. 

List C dtations 

• Bomber Coa.l.ancl 
	

Cli;: ell 
	

TOrilpPf Ord 

!7.•".•ter C cranand. 

Gosport 	 St. Bval 
Cals'not 	 St. Davids 

. Bat ton 	Benson 
TI orney Island 

Portreath 	S Tilstock 
Big in_ Hill, 	North V:eald 
Castle Ceizos 	Tanf:pere 
Ashbourne 	 Odihain. 

/6 Tarrant 17'.ushton 
Zest 

St. havigan 	D011111 Anipney 
L-,,nichara 	 Broadwell 
Hendon 	 Farni 

Coastal Ca.-ar.a.nd 

Transport Corn_irzail 

Maintenance Command 55 ling 

Denotes SD.0222(1T) and. (P:' settings not held 

4 Denotes SD.0222(2T) settings not Held 

NOT T, - For cyphers held by Stations in U.K. not included in List 
C. see 60,0353. 
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'.7estern Comma,.-.10. 	 x 

Command,  	-   x Ii 	x 	 
Nor ther:ii Ireland District 	4_2c `-.. 1. 	4 	!X 

i 	 .ori. 11 London District. 	 X 1  
r :Tr-  • ---.70 	 I 	 _...r 

12 	No,  5 J.-.1q-a.)i.crnals Lp.,.......,:.„, 	 x_x  ,,x 0: :,.-. x • 	x 

F...14Fir st L.111.ed .;,:i..rborne ..../m.r -_____- - - ______„. ,x -" - ic •-: 	x ix ' 
14.  	=ice  L.11 Corps Ec.:1... 1.  L 4 .1^ 0 :6 0 ,.1. •  	

......A. .
Z

.4
4
.
7
.
4

.....
4 	_ _ 'X 4......i.  

15 	TLC yo.  21.st .:.rnv Croup  	„Th- -. ;x xi. x x Ix 	 
t..2 

1
16  12.3_1  Corns  1-TP, . 21st ..,..rm-L.Grouii...._ 	 ":x 

17 	L11 other cobelal.HC:), 	_..nom" Cz  p..1.......4  :x.:  r; i-x.-±i::_ i—x.1.')s..4_14--  
18  First Canadian Lrs.artr 	 x i',.-. •:v.. x x. ‘x 

i 
.x  

1.9 Second „,r7.117,r  .71 -..............----.-.- 	X f".".:, 	X X 	...I...4.X 

	

t -t— 	f—, 
- 	I 	. 

1 

 20  TT.. c• . L of C 
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22  11 L of C  
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23  6  L of C  
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a lq L of C 
25  12 L of C  
26 9L of C 
2J 3aveux Trunks.  
23 7 j: 8  Lase Sub 2..rea.  
29 1 Tk  Trans-c,sorter Column 7iru:sels 
30 L11 Divisions  	  

UkTIT,Z  
r 	 

71 

1 37  
t 38 

HC 	 
1-47 Q ...rates  
Hy' Cor2s 

Divisions 
Regiments  

b-etions  
Ea 1 or Ports 
Sub Ports 
.1.2,-jor Depots  

••••••••••• 
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STi,.]:$ I TSTRUCLLOY NO. 16. 

.:.;.177.1_T 1717 LIST 110. -1. 

Tables 1 to 

--Table 5 

Table 2  

Delete Cab? 0131 
Insert CON.' 0231 

Column 5, delete =IP 0132 
Insert CCIIP 0231 

Line 6,..11 87 Group, insert "x" in folla7ing 

I to 3, 5 to 14, 16 to 23, 25 to 28, 31 to 
36, 42 and 43, 5) to 57. 

1st hhy 1945. 	 S.J. Buxby, F/Lt. 

Distribution: • 	 .for 	S.:. =IS. 
Squadron Leader, 

To all .holders. 	 Si:-:;rnls Security, 



LFT)EITTX "B" 

SMFF 
SUMZ:2, 11202,UILR'LLRS 

LTTF,I':0 7=1'11:T10Y:4T:I FORCE 

SIGTILLS STLIT IITSTMICTION NO. 16. 

HOLDINGS 017 3I:::TAILS S ez 0 PUBLICATIONS. 

1. 	The scheaulcs of Holdings of Signals Secret and 
Confidential rublications contained in Tables 1-to 5,1 of this 
Instruction are to be regarded as a general guide and aro 
subject to modification in accordance uith the recluiremonts of 
Chief Signals Officers. ' 

26th Lnril, 1A5. 
	 (Sgd) S. E. EILIS, 

Squadron Leader, - 
Signals Security.  

Distribution. 

SHLV Signal Division (lain) 2 copies Internal.  
it 	tt 	 tt 	( 1-1M1) 	2 	" 
it 	tt 	tt 	(Rear) 	2 	ti 	Deruty Chief of Staff (.[air) 

H,Q 2nd TAP ( ain) 	 2 	tt 	;/CO .3 L-4 
HQ 2nd TL7 (Roar) 	 7 	" 	OLSO 
USSTLF 	 2 	ft WalSO 1. 
ETOUSL 	 2 	" 	WOLSO 2. 

' HQ, 1st TLC, V.17  (Main) 	 2 	ft 	C,:-130 
EQ 1st TLCLF (Ldv) 	 2 	ft 	8.71.0. 
IQ Ninth .:sir Force (Main) 	2 	tt 	00erations Eccordb. 
IQ Ninth Lir Force (Ldv) 	2 	It 	it 	1. 
SHW1TP Mission (France) 	1 	tt , Signals 1.L. 
11-T1  .7,A. ...* 4:96 • 	 2 	tt 	Sinals 1.B. 
7-79, 8th Air Force 	 1 	It 	Signals Plans (:;ain). 
L-K.C.X.F. 	 1 	tt 	Signals Security. 
0.D,C. 	 1 • " 	Signals L.D.L. 3. 
Lir 1,:7.nistry (Sigs.5.) 	1 	tt 

Base Signal Centre 	 1 	tt 

EQ RLF Fighter Con n^ 	1 	if 

H] ELF Transport Comnand 	1 	it 

11), 46,Group 	 1 	if 

M 60 Group 	 1 	tt 

H,„ 26 Group 	 1 	it 

M 38 Grew) 	 1 	II 

HQ 72 'gig 	 1 	tr 

R.L..4,..F. Overseas EQ 	1 	11 

Kodak House, 63 Icings-way liC2 
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List L. Groups - L.11 Groups in BoIfber, Coastal, PiOiter, :iaintenanoe 
and_ Trans-par t C lands ( except, 60 'o up) 

List B GrOlIpS •-• 	GrOID) E.,' not in List „I. 

List C Stations - 

BoMbor Camand  Chigwell 	H Tempsford 

Coastal  C9mr_land 	Gosport 	St.'Eval 
Calshot 	St. Davids 
lit. Batten 	€ Benson 
Thornoy Island 

Vilhter Cohlmand 	Portreath 	)6 Tilstoch - 
Biggin Hill 	North f.eald 
Castle Camps 	Tangmere 

J/4 Lshbourne 	Odihaa 
Tarrant Rushton 
.oatlLalling 

Transport Command 
	

D0'.111- Lapney 

1.137110/10.1A 	 " 
Hendon 	 DlakoT)All Parm 

lraintenance Canuand 55 ing 

H Denotes':SD.0222M and (17) settings not held 

Denotes 	.0222(Y0 settj,ngs.not hod 

• NOTE 71or cyohe,--s he'd e.7 Stations in U 	not included in 
List C. see M.0555. 
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AIR STAFF SUPREME PEnDQUARTERS ALLIED EXPEDITIOK.M FORCE. 

SIGNAL STAFF MST-RUCTION NO. 15. 

EMERGENCY  DESTRUCTION OF S  C PUBLICATIONS AND CYIHER DEVICDS. 

1. It cannot be too strongly emphasised that Secret and Con-
fidential Publications MUST.  be  destroyed if there is any risk of their 
falling into enemy herds. IT IS FAR BETTER TO DESTROY TEFL TOO EARLY  
THAN TOO LATE. 

2. Commanding Officers are responsible for the issue of emer-
gency destruction schemes for the units they command and all detached 
units under their control. It is the responsibility of holders of S 
C Publications and Cypher Devices to destroy them in an emergency. 
Any satisfactory scheme for destruction of cryptographic material must 
entail the adequate training of personnel and the provision of proper 
storage and facilities for destruction. 

AUTHORITY FOR  EJERGENCY DESTT7TION. -r 

3. Britsh Component. The authority required for ordering the 
emeraency destruction of Secret and Confidential Publications and doc-
uments is stated in SD 0461 para. 115 (1). The relevant passage is 
as follows : 

"In War, Commanding Officers must issue orders to ensure 
that in an eeergency all Cyphers and Registered Secret 
and Confidential Publications can be destroyed at short 
notice. The orders must make it clear that, 	there is 
no time to refer to the Comanding Officer, every individual 
concerned must act on ViS own initiative in the matter, 
and that, even if eve:: :,s prove that destruction was 
unnecessary and subseeuent messages have to be sent in 
plain language in consequence, this is a matter of minor 
inpor6ance compared with the possible loss of the cyphers 
and publications themselves". 

4. Amerioan  Component. The authority required for ordering the 
emergency destruction of classifjed material is stated in AR 380-5, 
para. 45b, -which reads as follov-s : - 

"When it has become highly probable that cryptographic 
material will be subject to loos or conpronase, all 
documents and translations of messages will be destroyed 
by burning, and the cypher machines or devices will be 
destroyed beyond use or repair, and if possible, beycnd 
recognition". 

RESPONSIBILITY FOR -EL;ERGENCY DESTRUCTICN. 

5. (±) 	It is to be impressed upon all members of Cypher Staffs 
that the responsibility for the safety of Secret and Confid-
ential Publications and Cypher Devices is shared by ALI 
CYPHER „PERSOFNEL,.and in the absence, through any cause, of 
the Senior Officer, responsibility passes automatically to 
the next Senior Officer, N.C.O., or O. 	H. 

(ii)  Cypher personnel are not to leave their posts in an 
emergency until either destruction of Secret and Confiden-
tial publications and Cypher devices has been completed, or 
until they are ordered to do so by the Senior member of the 
Cypher staff present, or a superior Officer. 	• 

/ Para. 6 
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6. It MST BE'MADt- CLEAR to all cypher personnel that NO in4etru 
struction can provide for ALL contingencies and individual initiative 
and common sense are required'to deal with circumstances as they arise 

METHODS OP D7,STRUCTIOT. 

7. T.ypex Drums. 

( i) 	Hollow Crum inserts are to be destroyed by breaking 
with a hamaer. .,tfter the ebonite has been broken up the 
wire connections exposed are to be cut and if time permits 
the inserts are to be further destroyed by fire and the re-
sulting debris scattered. 

(ii) 	Solid Drums are to be destroyed by placing them in a 
flanged metal ring, (welch is supplied for the purpose), 
which permits the ebonite centre to be harmered out of the 
drum. After the ebonite hal been knocked out, all wire con-
nections ekposed are to be cut. If time permits, the ebon-
ite and cut and ring are to be further destroyed by fire, and 
the result1)g debris scattered. 

(iii 	C.C.M. Drums are to be destroyed by breaking with a 
}gunner. After the ebonite has been broken the wire connec-
tions exposed are to be cut, and if time permits, the pieces 
further destroyed by fired  and the resulting debris scat-
tered. 

8. Typex Machines. 

(i) 	All plugs are.to be removed from plug boards and fiXed 
scrambler heads. on the machine, together with the plug-
boards. These are then to be smashed to prevent the wiring 
from being reconstruoted. Further destruction, if time per-
mits, to "re carried out. by fire, and the resulting debris 
scattered. Machines to be thzotehly smashed. 

-(ii) 	The C.C.M. Adaptor is to be thomughly smashed and the 
parts scattered. 

British Documents. 

9. All schemes for destructionsare to provide for the full use 
of existing local facilities for the rapid and complete destrtcticm 
of books and papers. 

10. Document Destructor. 

(1) 	destructor (Stcree,Ecf: 16B/3145) is provided for 
Cypher Vehecles Types 370 and 372, and is to be used in case 
of emergency for the destruction by fire of Secret and Con-
fidential Publications and Documents. C'The Derstructer will 
be kept in the Storage Container (Stores Ref: 168/3415) 
which will be fixed under the body of the vehicle, The 
open end of the storage container is provided with a hinged 
flap which when closed pill keep the destruotcr in position 
when putaway. 

The Destructor has been designed.  for use-with com-
pressed air cylinders, capacity "?.50 litre(Stores Ref: 
6DV130) two of whioh are to be kept on the shelf under the 
front cross table of each vehicle. The compreesed pAr 
materially accelerates ccmbustiOn of the paper and helps to 
prevent it ,from becoming a charred mass which clogs the 
grid. 'Compressed air is passed through a tube in which a 
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number of small holes are pierced, the air escaping in a 
series of fine jets into the, Destructor. 

	

11. 	The Destructor comprises : 

(i) The Eody. l'elded inside the body under the grid is the 
tubing through which the compressed air is passed. The 
upper part of the body has inch air holes; a one inch 
hole is provided through which the poker will be used. 

(ii) The Connector. The connector is provided with two udnged 
nuts at either end for attaching the compressed air cylin-
der to the Destructor. 

(iii) The Grid. The grid rests upon brackets inside the body. 

(iv) The Cowl. Asbestos ,-rapped handles are provided. 'Then not 
in use the cowl is inverted and placed chimney dann in the 
body, the rim of the cool resting on the rim of the body. 

(v) The _Poker. The poker fits into slots welded to the outside 
of the body. 

	

12. 	' Use of Document Destruotor. 

Remove the cowl and poker. Connect the compressed air 
cylinder firmly to the tubing by means of the connector, 
taking care to screw the winged nuts firmly in position. 
Do not yet turn on the compressed air. 

Prepare the bookasby removing all stiff covers. The 
inside pages of the books should then be torn up into thin 
sections and well crumpled. Thick closely packed masses of 
pape' only clog the Destructor and destruction will not be 
effective. 

Place a feu loose sheets of paper in the Destructor 
and set alight. Turn on the compressed air .very slightly. 
Add up to i.,-15- lbs of paper and cover the Destructor with the 
cowl. Increase the flow of air slightly and keep the paper 
well stirred with the poer. Add further quantities of 
paper as necessary but not more than 12 lbs at any one time. 

Practice is necessary to obtain the best results and 
particularly in revulacina economically the flow of air 
which should be kept as low as possible, otherwise the cap-
acity of the cylinders will soon be exhausted. Cylinders 
are to be charged with AIR, 'OT T.1•TH 0:2-GZN. Petrol or 
paraffin oil does not promote the rapid combustion of paper 
in the Destructor and is NOT to be used. 

Holders of larger numbers of S x C Documents than nor-
mal are to make suitable arrangements for the destruction of 
their larger holdings, bearing in mind the small capacity of 
the destructor described above. 

American Equipment, Documents and Devices. 

13. At Appendix "A" to this Signals Staff Instruction is repro-
duced lax. Department letter A. G. 386.1 (4-13-43) OB-S-B-M, dated 15th 
April, 1943, on the Destruction of Classified Matter in Emergencies. -
Extracts from this are quoted below. 

14. '.-IGABA. In order effectively to destroy Sigaba rotors and 

(i) 

( v) 
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index rotors, remove them from Cypher Unit (SIG IVI) and completely 
remove all miring by cutting with srin-nosed wire cutters. Replace 
Cypher Unit and place wire and all rotors on top of Cypher Unit. Do 
not replace glass ccver. Place rotors in such a ranner that they lie 
flat and not on top of one another. I1-nce Incendiary Safe Destroying 
Bomb, Type M-1, on top of the botors with approximately the same length 
extending aver each end. (Attention is drawn to Change No. 2 to SIG 
KKK-1 for detailed instructions on the installation and use of Incen-
diary Safe Destroying Bomb, Type 

15. 	M.209. To effectively destroy the Converter K.2090  place all 
keying elements in neutral positions by changing all plug settings to 
zero and moving all key wheel pins to the left position. Render the 
machine unserviceable to the enemy by stamping with the boot heel, 
striking with rock, hammer, axe, or by firing into it leith rifle or 
pistol. 

American. Documents.. 

16. (i) 

(ii 

Each destruction unit will consist of a five gallon can 
of kerosene or gasoline, two braziers, tiro small pieces of 
wire netting and ter° metal rods or pipes. A sufficient num-
ber of units should be supplied to accomplish destruction of 
all classified matter within a reasonaple time. These units 
will be kept near the storage place of classified materials. 

Kerosene should be used instead of gasoline whenever 
possible. It burns paper more thoyoughly and is less of a 
fire hazard. Containers filled with kerosene should be kept 
away from inflammable material and not exposed to rifle fire. 

Braziers can be made by piercing sides (not bottoms) of 
metal drums or containers. A convenient size is about one and 
ane-half feet in diameter, and two feet in height. 

`:Tire. netting will be shaped for easy placing over brazier 
when papers are being burned. Any metal rod or pipe suitable 
for stirring the fire and ashes can be used. 

Procedure. 

Tear covers off books. Tearer crumple contents, sep-
arating pages as much as possible. :soak papers with kero-
sene or gasoline from time to time as they are placed into 
brazier. Place wire nettinc-  over top to prevent paper from 
blowing away during burn iag. 

(ii) Ignite by tossing a lighted match into the brazier from 
arm's length. Stir when nearly burned to ensure that all 
papers are separated. Remember that pages pressed together 
are not burned even in a big fire. 

(iii) As an alternative, metIod of burning; Sodium Nitrate 
(NaNO3) may be used if available. A supply-of (YaK03) equal 
in might to one-half that of the material to be destroyed, 
should be kept available near the 'incinerator to be mixed 
with material to be hurne4. 

ALTERNATIVE METHODS OF D-ESTRUCTION. 

18. (i) 
	

Units not eqpipped withaR.A.7. Cypher Vehicles Types 370 
and 372 and not iesued with_ Destructor 16B/3145 should pro-T 
cure an oil or petrol drum. 

/ sub-para. (iA) 



5 
AE2ENDIX 'B' • 
SECTION (VII) 

	

(ii) 	About 6 inches from the base, wire betting should be 
fastened by means of wire through some 'six -t`O eight holes 
Punched in the body of the druM. A .pieee some 6 inches 
square ,should be out out of the body: from base to..wire net, 
ting to allow entry of a:ir. The top of the drum should be 
out round the rim for three quarters of its circumference and 
detached from the remainder to which it can be re-attached by 
wire ties to-form a flap. This allows paper tobe fed in, and 
when closed preVents'paper escaping, A further modification 
in the addition of a chimney through the fixed top portion. 
This can be made with petrol tins cut and faShioned for the 
purpose. 

	

(111-) 	Failing m~destruotor as elaborate as the above, an oil 
or petrol drum, the sides of which have been well pierced 
with holeS to allow air inlet, will make an efficient bra-
zier. A wire nettl.ng cover should be made to prevent paper 
blowing away. 

19. (i) 	The same procedure as described in para. 12 (iii) should 
be followed, but complete destruction will take longer in the 
al;,senee of compressed a it . 

	

(ii) 	It should be noted that destruction of paper is quicker 
and more effective if petrol, paraffin or oil is NOT used. 
The judicious use. of a metal rod to.keep the burning papers 
well stirred will improve results, 

Petrol, paraffin or oil is intended for use' ONLY when 
'weather conditions make it difficult to start a fire. 

DESTRUOTTQN, DURING D.ARITESS, 

20. An emergency arising during the hours of darkness may pre-
clude the possibility of destruction by fire. In such circumstances• S 

C Publications should be buried. A11  signs of disturbance .on the 
surface should be obliterated as far as possible. The site of a slit 
trench should NOT be used for concealment of documents as an advancing 
enemy may use the site again. In daylight, the, hidden books should be 
recovered if possible, and if the state of emergency stillexists, des-
truction by fire should be carried out. 

OLA5SPICATTON OF D'OCTIMITS. 
• 

21, 	The classification of documents set out below is to be ob-
served in determining priority in destruction. In all cases, tables, 
documents and_ devices NOT YET LI\T FORCE, are of greater importance than 
the current editions of the same tables, documents and devices, and 
amendments are of equal importance to that of the document to which 
each refer, Navy, „Army and Combined Publications, documents and de-
vices, though not specifically mentioned below, should be destroyed 
with the Air Force document's of comparable importance. Editions of 
tables, documents,and devices, which have been used and are superoeded, 
rank for priority in destruction equally with the current edition of 
the same item in each case, 

22. 	British I:priorities. 

-Fri Olass4, 

Typex Drums, plug boards and scrambler heads to- 
gether with all Typex ijublicatiom3, 

AU C.C.11. Drums and C.C.M. publications, 
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(ii) Second Class  

R.A.F. Book Cypher Vocabularies, Inter service vocabula-
ries, stencil frames and tables. All -"In" Groups and P/L of 
cypher messages. All "Out" Groups and P/L of cypher messages, 

(iii) Third Class. 

Remainder of S & C publications including letters and 
files. 

23. 	American Priorities  

(i) Recognition key lists and memoranda. 

(ii) General purpose cryptographic systems : - 

( 	Cypher machines and key lists. 
(b)Strip alphabets and key lists. 
(0) Joint recyphering and recoding table. 

(iii) Secret Ool=uaunication files and operatfpn orders. 

(iv) Special purpose operational systems. 

(v) Call sign cyphers and key lists. 

(vi) Other code and signal publications. 

21+. 	Every effort should be made to inform the next senior forma-
tion of the unit concerned when emergency destruction has been carried 
out, and to what extent. If circumstances prevent a signal frCm being 
sent, as many people as possible arc to be informed to increase to the 
maximum the chances of reliable infor.lation reaching the Headquarters 
concerned. This information is . VITAL as its absence necessitates the 
assumption that documents have been compromised by capture. 

25. 	The provisions 'of this Instruction are to be brought to the 
notice of all departments which are likely to use or have S & C Publi-
catiens in their possession. 

For Deputy Chief of Staff (Air), 

(Sgd.) D.J.FARQU1 AR,)0N, 
Squadron Leader, 

16th January, 1945. 	 Signals Security. 

DISTRT5UTION: 

SHAEF Main. Sig. Division. 2 copies. 7.A.A.A. 	 6 copies. 
SPA' Rear. 	n 	it 	2 	" 	Eighth it Force. 2 	it 

Air Staff SH!,T7 (Rear) 	1 	11 	A.N.C.74.17. 	1 	" 
H.Q. 2nd T.A.F. (I:ain) 	6 	ti 	• O.D.C. 	 1 	" 
H.Q. 2nd T.A.P. (Rear) 	2 	it 	Internal : 
H.Q. Ninth Air Force 	Zr 	t? 

H.Q. First TJ..TSIC1",F.(1'rov) 6 	1! 	D/ COS .Air. 	Ops. Records. 
H .Q . Fighter C ommand . 	2 	t, 	/CQS A73 	Sigs. L& 
H.Q. R.A.F.Transport Cmd. 	2 	it 	A/COS A-4 	Sigs. lB 
H.Q. 1+6 Group 	 2 	11 	C_LO. 	Sigs. Plans. 
H.Q. 60 Group 	 2 	" 	D/GASO 1. 	Sigs.Security. 
H.Q. 72 Ving. 	 2 	" 	D/C4SO 2. 	Sign. A.D.L.S. 
Air Min.Vbitehall(Sigs.5) 	1 	" 	C21FSO. 
Com. Z. 	 - 2 	" 	qicpti  Radar. 
U.S.S.T..F. 	 1+ 	" 	Signals 1. 
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IESTRUCTION OF CLASSIFIED liAT`11a-t 
IN EMERGENCIES ON LAND„.  SEA am IF Ti E AIR. 

(23x:el...Tau, "A" TO S.S.I. NO. 15) 

SECTTONT 1 	 AMERICJIC COMPONENT. 

1. Purpose. 

It shall be the direct responsibility of any person charged 
with transmission or supervision of classified matter to take all steps 
necessary to keep such matter out of the hands of the enemy. 

For the guidance of such persons, the procedures outlined 
herein prescribe general means of destruction applicable to the various 
classified. documents and eeuipment subject to capture or abandonment. 

2. Priority of Destruction 

(a) Class!fiedjecments. 	Lttention should be concentrated 
on secret or regieT;ered document::. In general, when des-
truction of such items is assured, remaining classified mat- 

	

erial 	be destroyed in order of decreasing importance. 
Destruction of ell copies of one document is more important 
than destruction of eertions of several documents, 

(b) Material. 

1. Restricted equi- eent will be destroyed beyond 
possibility of repair or reclamation of parts. 

2. -caret and confidential equipment rill be des-
troyed beyond recognition. Such destruction 
may be limited to those portions of a secret 
or confidential device which shows secret 
Principles or design. Other components will be 
destroyed to an c::-tent that would prevent fut-
ure use or reclamation. 

(o) In all eases docuMents or devices not vet in force are con-
sidered of greatest importance. 

(d) The following is precedence of destruction : 

1. Recognition ke:r lists and memoranda. 

2. general purpose cryptographic systems : - 
(a) .Cypher machines and key lists. 
(b) Strip alphabets aeld key lists. 
(c5 Joint reciphering and receding tables. 

3. Secret communications files and operation orders. 

4. Special purpose operational systems : - 
(a) Signal cyphers. 
(b) Centact codes and cyphers. 
(c) :authenticator systems. 

5. Call sign cyphers and key lists. 

6. Other code and signal publications. 

(e) 	Classified material of highest importance should be 

	

marked 	a clearly distinctive manner, i.e. with red mark- 
ing in an obvious place. This should be done locally in per. 
seance of the destruction plan; and will be in addition to 
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the regular CIanSUVing- stemp-or marking. 

3. Destruction sah(re. 

The Commending )rficer of each station, ship, or plane is res-
ponsible for issuing a prrctical emergency destruction scheme which should 
include allocation of reEtonsibility to specific officers and other per-
sonnel. 

(a) 
	

Because of' ?essibility of enemy action by day or night, 
such alloeati.x 	responsibility at stations should be by duty 

.rather than by xxae. Llternates should be designated in every 
case. 

( b ) 
	

Training periods should be designated for instruction of 
personnel in ex.ution of destruction duties. The Cemmanding 
Officer may, rcevre reports stating such training procedure has 
been observed. 

Authority for emergency  ,eeruction. Uhere time does not permit communi-
cation with the Ommanding Officer, every individual concerned must act on 
his own initiative. The inporttnce af. beginning the destruction scheme 
sufficiently early cannot be over emphasized. Destruction of any item is 
of small importance compared -with its possible ca,:ture. 

Reports on  Destruction. nccurate information concerning extent of emer-
gency destruction is considered as second in impertance only to the des-
truction of the material itself. Such reports shall be made to higher 
authority as soon as practicable. 

4. General  

Destruction by fire is preferred to any other type. Tests in-
dicate destruction of radio equipment by fire is more complete then des-
truction by explosives. 

SECTION 11. 

• Destruction of Classified Hatter at Land Insrllations. 

A. 	Post, Cam , or Station. 

1. Responsibility.  It shall be the responsibility of each crym. 
tographic officer to put into. force the - destruction sphere issued by the 
Commanding Officer and to train personnel in its execution. 

2. Destruction scheme. The Commanding Officer, in establishing the. 
scheme in pursuence of SectiOn.11  para. 3, ,:ill be guided by the following 
considerations : 

(a) Scheme nest be practicable and simple. avoid use of incin-
erators in open spaces where personnel might be exposed to 
enemy fire. For example, in extreme cases it may be necessary, 
in order to avoid drawing enemy fire at night, to accomplish the 
most complete destruction possible by whatever means are at hand 

(b) Secret and Oonfidentirl documnts should be sorted for easy 
access. A list should be kept of exact locations where such 
documents are held elsewhere on the station. 

(e) Duplication keys and other means of access may, under props" 
security arrangements, be kept in selected positions. The sec- 

. unity officer 	prepare duplicate lists of locations of 
classified documents, persono responsible for various duties in 
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the destruction scheme, and the recommended place and method 
of destruction. These duplicates are for use in absence of 
custodian personnel, and will be destroyed along with classic 
fled material. 

3. 	Methods. 

(a) 	Use of.Kerosene Gasoline or Sodium Nitrate. 

1. Materials. 

Each destruction unit will consist of a five gallon can of 
kerosene or gasoline, two braziers, two small pieces of wire netting 
and two metal rods or pipes, A sufficient number of units should be 
supplied' to accomplish destruction of all classified matter within a 
reasonable time. These units will be kept near the storage place of 
the classified materials, 

(a) Enrosans should be used .nstead of gasoline whenever 
Possible. It burns paper more thoroughly and is less of a 
fire hayIrd, Containers filled with kerosene or gasoline 
should be kept away from inflamable material and not exposed 
to rifle fire. 

(b) Braziers can be made by piercing sides (not bottom) of 
metal drums or containers, A convenient size is about one 
and one-half feet in diameter and two feet in height. 

(c) 'are netting will be shaped for easy placing over 
brazier when papers are being. burned. Any metal rod or pipe 
can be used which is suitable for stiring the fire and ashes. 

2. Procedure. 

(a) Tear covers off books. Tear or crumple contents, sep-
arating pages as much as possible. Soak papers with kerosene, 
or gasoline, from time to time as they are placed into the 
brazier, Place wire netting over top to prevent paper blow-
ing away during burning. 

(b) Ignite. For safety, a lighted match may be tossed into 
the brazier from arm's length. Stir when nearly burned to 
ensure that all papers are eeparated. Remember that papers 
pressed together are not burned even'in a big fire. 

(o) 	les an alternative method of burning, Sodium Nitrate 
(N& O ) may be used if available. A supply of NaNO3 equal in 
weigh to one half of the material to be destroyed should be 
kept available near the incinerator to be mixed with the mat-
erial to be burned. 

(b) Explosive and Manual Destruction. 

1, Meterials. 

Axe, Sledge Hammer, Crow Bar, Thermite Bomb and other suit-
able explosives. 

2, General,. 

Use axe or sledge hammer on wooden and metal devices and 
equipment; shearing and tearing off knobs, dials or wires, smashing 
panels and otherwise wrecking the material beyond possibility of re-
pair. Place wrecked items in a pile and soak with kerosene or gasoline 
then burn, If time permdts, bury burnt remains of secret and confider.. 
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tial equipment in secluded spot or bed of stream. 

3. 	attention-  is invited to the fact that many typeb of devices 
such as CsP-889 (SIGH sly) and .11209 a (Hagelin) carry special destruc-
tion instructions. 

B. 	Field Conditions, 

1. The requisite characteristics for a device for destroying 
classified matter in the field are : Light weigilt for easy transpor-
tation, speed in destruction under field emergency conditions. The 
British "Destroyable Ccxrespcndence Carrier" combines these features 
in a metal tube lined with combustible materials. It, weighs 42 
pounds and has a capacity of.16 pounds or classified matter. Ignited 
either electrically or mechanically, combustion is complete in four 
or five minutes, at which time a shotgun shell explodes and breaks up 
the ashes. 4An adaptation of this device would serve for use by field 
commanders, 

Nechanical cypher devices should be smashed beyond recogni-
tion and, if CSP-889 (SIG2a=0 is present, completely destroyed by 
thermite bombs of the type now required'for this purpose. 

2. In circumstances where other means of destruction are not 
available, resort to thegereral instructions set forth herein, 
making use of gunfire, rocks, etc. 

C. 	Routine Instructions. 

The volume of classified material which would require des-
truction in event of emergencies should be kept at the minimum. Thus 
it is Inportant that all routine destruction be completed promptly, 
follming existing instructions. 

.( a) . 	It shall be the duty of the sectn'ity officer to check 
periodically on routine destruction cf obsolete classified 
material, message files, and other correspondence. All 
personnel shall be cautioned against tendency of permit-
ting papers to accumulate in files. 

SECTION 111. 

"Destruction of Classified tatter in 41ircraft. 

(a) Documents, 

If plane is forced don at sea, all classified mater-
ial will be sunk by most practical method: If weighted 
pouches are not provided, use musette bags or other con-
tainers. Weight usually can be found in the plane, and 
holes can be cut easily through the bag 'with a pocket.  
knife. 'Tienever available, planes flying.over_zwater Will b 
be provided 7lith cryptorraJlic aids printed an destruct-
able paper or on paper coated with a special. gelatinous 
substance which dissolves in water taking the printing with 
it. 

(b) If plane is forced down in enemy or neutral.te.rritory 
all classified documents and cryptographicmaterial will be 
destroyed by burning. The magnesium. in Verry pistol car-
tridges proviOs aabed. incendiary- medium for burning docu7  
•- meats on-the ground, 
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2 2. 	 Ecuipment. 

For pilots of aircraft equipped with li.10  installations: in 
case of forced. landing in enemy or neutral territory, or abandoning 
ship in any circumEtances where the ener,r might gain access to the 
aircraft, the pilot will destroy the internal portion of the equipment 
by simultaneous depression of the two destructer switches. 

3. Other L2cial  Equiament. 

:ittentien is called to the fact that many types of aircraft 
will carry other special se2ret or cenftdential equipment, such as 
RADAR units, 4',S7, I, and the like, requiring the greatest effort in 
accomplishing destruc tion under distress conditions for which there is 
as yet no s?ecially designed means of destruction. Personnel will 
give priority, utilizing all means which ingenuity may suggest, for 
carrying out the destruction of such comnnf_cations equipment and 
prevention of its falling into enemy hands. 

4. General, 

If time permits, membc-s of the crew will destroy other com-
munication equipment beyond possibility of repair or reclamation of 
parts. Follow destruction scheme previously issued in accordance 
with paragraph 2 and 3 of Section 1. 

SECTION IV. 

Destruction of Classified Matter on Ships at Sea. 

Mechanical cypher devices should be thrown overboard when 
in deep water. In shallov water, the wiring should be punched out, 
and the wheels, wiring and machines smashed beyond recognition of 
repair before being thorn overboard. 

alphabet strips, key lists, and other printed crypto-
graphic aids issued to ships assigned to hazardous duty should be 
printed on paper coated with a gelatinous substance which win take 
printing ink satisfactorily, lut which will dissolve in water, taking 
the ink with it. hessage blanks for ships' use should also be sup - 
plied using this special coating. 

In circunstances where time does not permit burning in the 
usual manner, whether in deep or shallow water, all classified print-
ed matter and dispatches should be thrmm overboard in weighted bags 
with holes in them to ensure sinking. Books should be opened un 
before insertion in the baas. However, until such time as all pub-
lications carried on bean: are printed on the specially prepared 
paper, arrangements should be made to burn those publications not so 
prepared, in case of emergency. 

Implements necessary : Sledge halmler, weighted bags with 
holes in them. 

16. 1. 194.5. 
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SIGNILL STAFF TIZTRUCTION NO. 17.. 

C:iP.Rr>17-9. OP a3CMT AND C0.7..TT-DENTIAI P-ITBIICII.TIONS ON REGISTER 
CHLIM.  

1. 	The procedures given below arc to be used. for the carry,: -e 
of British and- American Secret and Confidential Publications and • 
Cypher- devices on the Continent, 

BRITISH CCOCIETIT.S. 

2, 	The. 	-procedures-  are to 'be- strictly carried out in 
all oases when Registered. Secret and Confidential Publications in-
cluding Ty-pcx drums, Inserts and. C.C.E. drums arc carried.. 

3. 	 such documents on charge to units tiaich recuire to move 
will be carried either. 	Stron: 3oxcs or Canvas Bags, properly 
sealed. Such containers will bc carried under personal supervision. 
of the Officer ap:Dointed under ::.a. ec. L.0.1., par:1.2240 (1) accom-
panied by an arrcd. guard. 

- Documents - on loan'.to individual Officers•will, - if • 	. 
practicable, be ca.:11ed.. in by: the Officer, detailed under 	& 
para.2224-0 (1) -and re-issued on arrival at •new- distination. 

5. - • •,.• If it is found necessary to carry docurients other than. in 
Cypher- Vans under guard, the co-ntaincrs. of -such documents are 
bear a label-with,directionsi  far the containers, if found.,-unattended, 
to be returned to the Distributing Authority through the -nearest 
R.A.F. or American Hcad.quarters. . 

6. - Documents in transit 'bc.-,twc.-ien stationary units will at all: 
times be in--charge of an -Officer, who will be-  rcsoon.sible, for the 
safety.  .thercof- and 'their delivery personally to the addressee. 

7. . 	Li" strong-boxes or canvas bags in transit are to be 
numbered and a.liStof the contents recorded. so. that As Ministry 
and the Distributing Autherity can be-  immediately informed of the 
contents in the event of loss. 

8. When Secret and. Confidential Documents are carried in - 
dangerous areas, such ecautions as arc practicable are to be taken 
to_ensure - their destruction in am.cmergency. 

9. . 	The 	 .extract from A,P.- 3086,*).n.ra. 28, is to be. 
-strictly- observed. :•-7 

"Air Officers Commanding arc authorised• to pant 
• permission for the _transportation -of Registered 

Secret and.Confidential Publications by Air at -
their discretien, 'but- it. is. emphasised that the 
factors of urgency, • safety, -economy and. pract-
icability•must be carefully considered, and due 

.•- : -y-icight given ..to thc- circumstances • of the journey 
• and territories over or. near: which- the aircraft. 

- will travel,., trod the seriousness of-any loss or 
compromise of the'.doeuments.in question.. • • 
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The Air Einistry will, if necessary, direct that 
particular documents arc never to bc carried by air", 

Ala7.ICZCOITOITEINTS.  

10. British Codes and Cyphers as used in Code Rooms, and which 
are on charge to units, arc to be carried under personal supervision 
of the Cryptographic Security Officers of such units, who will be 
responsible far the documents while in transit. 

11. American Cryptographic systems and small cryptographic 
devices of each unit, arc to be carried under the personal super-
vision of the Cryptographic Security Officer and/or Officer(s) 
appointed for the transfer of such documents and/or devtces. The 
Officer to whom documents ctc. have been entrusted is responsible 
to the Cryptographic Security officer for their safety, while such 
arc in transit. 

12. British and American Rej.stcred Secret and Confidential 
Documents; other than those used in Code rooms, on -charge to units, 
arc to be carried under personal supervision of the Cryptographic 
Officer of such units. In cases where no such Officer is estab7  
lishod, they will be carried under the personal supervision of the 
Officer appointed, to whom the documents arc on charge. 

13, documents are to be carried in Canvas Bags which, when 
,filled, arc not to exceed 25 ibs. weight. Bags are to be,properly 
sealed and bear a label with directions for the- bags, if found 
unattended, to be returned to the Distributing Ziuthority through the 
nearest American or BribishHcadquarters. A list of the contents 
of each bag, which is to be - given a serial number, is to be recorded, 
So that the Distributing Authority can be immediately informed of 
the contents in the event of loss. 

SECURITY PIECAUT1013.  

14, Cryptographic material and associated equipment is 
always highly vulnerable to capture by the onemy or compromise 
during transit irrespective of geographical location. All 
responsible personnel must be constantly alert to protect crypto-
graphic equipment from capture by the enemy and loss through 
careless handling. The following security measures should be 
Observed by all concerned, 

VIRAPVING U PACTTFIG. 

15, (a) Laa secret and confidential cryptographic documents 
and material normally handled by the U.S. Army Postal Service, 
Hcadqunrters Messenger, Courier Service, or Officer Courier Service, 
will be securely vrrapood with an inner and outer cover. The inner 
cover will contain the classification clearly stamped with the words 
"For Siglal Security Officer", in addition to address that appears 
on the outer cover. The outer cover will show no classification 
and should be addressed to the Commanding general, Commanding 
Officer, or Signal Officer and in no case will be the term crypto-
graphic, code, cipher or equivalent term appear on the outer cover. 

(b) 	A numbered package receipt attached to the outside 
of the inner cover and an or 	and duplicate document receipt 
stating contents, indicating short titles, copy nudoors and quantity 
of each item should be included in each package. 
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(c). • • Heavy cryptographic ecuipnient, such as Sig1BA, 
or•SigrIE1C, not normally transported by U.S. Yaw Postal 

or Cow: er Service will be Properly packed or crated to withstand 
the part.cular means of' trans-nortation to be used. The following 
protective ia- asures will be observed in preparing the Sigar0, • 
SigABL for any means of transportation. 

(i) 	Securely bolt the SigilDA to base. 'of wood 
box. (Use 4 packing bolts and wood packing 

• strips.) • 

(ii) Clamp top of box to base and. waterproof 
connecting edge v:ith hot tar or wax. 	(The 
latter will be done. only when. machine is 
to be transported by water.) 

(iii) Place box in top half of CH 76 Chest and 
lock coMbination. 

(iv) Place all rotors, Secret and Confidential 
written material, codeS, ciphers, etc. in 
lower half of CH 76 Chest and ,lock 
combination. • (The-  above items will be . 

- sealed with a waterproof material when 
'transported by water.) 

(v) Lark top and bottom halves of chest with 
special identifyirr,' markings without 
indicating contents. 

Protect cosbination chest locks with soft 
material to act as a cushion. These 
looks become inoperative with little mis, 
use. 

The Incendiary Safe Destroying Bomb, "H-L" 
should be installed -in lower and upper 
halves of CH 76 as indicated in pare-4 
Change No. 2 (Sir,-  '1;,•11-1). 

.Under no circumstances will i..TigEILITO/ 
SigzIBL. be  transported. without...an . 
authorised armed Office:0 courier and o.n. 
armed Fuard. The SigRT7571 	vri17  
never be left unattonded while in transit. 

16. In the event of a convoy movement to a nevi Headquarters, 
the code room vehicle should be located towards the front of 
the convoy to ensure immediate cryptographic service at the forward 
con and post. :firmed cryptographic personnel should occupy the 
vehicle immediately following the code room van or truck. At 
least one armed guard (cryptographic) should be placed in the code 
room van or truck itself. V  2irmed guards will protect the immediate 
area surrounding the mobile code room during periodic and overnight 
convoy halts, 	. 

PERIaSSION TO HOVE CZIZITTOGR,THIC.',  

• 17. 	British and Almcrican Secret and Confidential-  publications 
and cipher devices may not be transferred from one lar Force Head-, 
quarters/Unit to another without by Field Order of appropriate 
Commfand. 
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18. The . following security precautions arc equally applicable 
to the tranSportation of SigRINO/Sigaii. and. SigCUld, and. will be 
vigilantly observed. by all orgar.isationsond individuals responsible 
for trans"..)r.-Ir ting. cipher • devices. 	All instructions outlined in 
para. 15 (c) above apt ly to the sr-1.2.e keeping of tl-,4  
Sirj1.1. and SigCni when transported by yl moans. 

TR:,.1TSKISSION B RCLD.  

19. (a) Ildevate care should be taken to ensure that the 
above mentioned_ _eouilment is carefully loaded_ in the .vehicle and. the 
tail gate is locked in' the upright position. 

(b) Periodic chocks should be made to determine security 
measures during transit. 

(c) Under no circumstances will ailyone• be allowed to 
ride in the equipment - vehicle as a casual passenger. 

TR. I Si.aSSI0iT B1 51-U P. 

20, 	(a) The most secure room on larger vessels, preferably 
the ship's strong room if one exists, will be used'. to • safeguard. the 
si&;.B.Vsigum and. SigaTli. 

(b) The most secure and. accessible location in channel • 
craft or -larger' landing ships will be chosen for safeguarding this 
equipment. • .2.n armed guard (cryptographer) will be posted with the 
devices 21.}. hours a day. 

TP,,ITS:aSS'IO:T BY LIRCR-TT. 

21. 	The SigTZINO/Sig,,BL. and S-igCLTiri with rotors may be trans-
ported by Lmerican military aircraft provided. that :- 

(a) idraraft 	not be flown over enemy occupied 
territcry.  

(b) .Lireraft will not be flown over neutral 
terr:itary. 

(c) L.ircraft -will not be. flown over water from 
1--,Thich, in event of forced landings or crash, 
the enemy could. capture the ei-yi-pinent. 

Note: Attention. is invited to Para. 1-9 -  (5) fiR 330-5 for 
- -information and guidance. concerning destruction of 
crypteaphic -equipaent- in the event of a forced 

- landing being made in enemy territoxy or neutral 
territ oryt- . 

for  Dciputy Chief of Staff (;'lir), 

D.J. FZIRQUI-IIARSOTT, 
Squadron Leader; 
Si7ials Security.  

16th January, 14.5.  
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AIR STAFT2 SUFRME HEAD Quarzza s ALM-70 EXPMITI °NARY FORCE 

SIGNAL STAFF INSTRUCTION NO. 18. 

SIGNAL AUI-11.711-  CATION AIM MID, CAT I ON  . 

1. 	The following systems of transmission and/or message 
authenitcation are to be employed when necessary by the Air Forces 
of the Allied Expeditionary Force. 

(a) 	Point-to-Point. 

(i) FOrmally:- CCBP 0122 - A series. 
(ii) Initially with Airborne Forces:- One Time 

Pad system. 

(b) 	Air/Ground. PIT. CD 0264- « A and B series as 
specified. 

(c) Air/Grow-err/T. S.D. 0102. H.1, to be superceded 
on 1st L-ai:.oh, 1945, by CCBP 0127. 

2. 	The above Authentication 'Systems are to be used Or,LY 
when it is necessary to ensure that the stations concerned are 
"bona fide" and are not to 'oe considered standard for all trans- 
missions (but see Daras. 5 and 23). 	In Do case is the initial 
absence of authentication to be deemed to indicate a bogus message. 
The 'best means of authentication for the more secret type of 
traffic is -provided by a correct use of the codes and cynhors in 
force. 

POINT TO POINT. (.,T/T 	T and T/P)A15TE_TITICATION.  

j. 	The system for authenioating  PIT,. ',IT and teleprinter 
point-to-noint transmissions for combined, joint and. inter- 
service use for all operations excep-',-, with Airborne Forces during 
the initial stage of an Airborne operation is the "Combined 
Authentication System - CCBP 0122 A series". This nublication 
is for use other than between 	 6.1 _air and -;.roun, and 01U2f fr o 
authentication of Plain. 'language 'or lo.7 'grade cyphers. 

CCBP 0122 - A Series will be held down to and including 
the following levels: 

(a) 	Air Forces. 	T/P and PIT .00int-to-lpoint links; 
it ,A11nt  be held in aircraft. 

A1-3.=. Each major War vessel and shore stations as 
oreored.. _clay also be held by certain minor war vessels 
it especia3ly ordered, 

Army Group. 

(i) - Divisional Headquarters. 
(ii) BR. - Divisional Heakuarters for combined 

and. joint use. 
Ar_ry Headquarters for inter--service use. 

Communications  Zone - Base Sections, Ports, Regulating 
Stations and Beach Ca-Jmands. 

Authentication will be carried out 

.Uhen any doubt exists as to the autheticitY of a 
station or message (including PAL mossaes on v7I/17, 

(b) 

(a) 
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(b) 	7 .1:en e=cutive orders regarding operations 'Cr 
camaanications are.reocivq 	a  Cm4aication transmitt-
ed in clear, (excenting :IL messages on TVP links, (see 
(a) abovd). 

6.. 	A new serial in the series CO.J.' 0122 - A.1, A.2 et seq. 
will be brought ihto force'at menthly intervals, normally on the 
first day of each calendar month, ',Then, owing to compromise or 
other cause, a new series is brought into Torce-during the currency 
of a calenaar month, the rage for the day 'when it is brought into 
force will be used and succeeding 'pages oath day until the end of the 
month. Thereafter users will revert to the page for "Day 1" and 
continue with subsequent pages untila-neseries isbrought into 
force. 

7. Por authentication of transmissions within the Air Perces, 
(i.e. intra-service and united combined) the ,challenge and Reply -
1st Lethod only - is to be employed. 

8. The Combinbd'AuthentiCation Systems are NOT to be used 
rithin the Air 'Forces for authentication of messages until instruct-
ions to this effect are issued by this Headquarters. ITevertheless, 
Authentication of :iessagos - 1st :othod only must be knounby all 
concerned. in ardor that combined, joint, and inter-service authentic-
ation of messages maybe accomnlished. when occasion arises, 

9. Calnromise of CUbt) 0122 through loss,  Or capture is to be 
reported immediately through normal channels as laid davn.:in Air 
Staff S.IT.A.2.17. Signals Staff Instruction ITo. 12. Provision is to 
be made by issuing agencies to hold spare serials for emergency issue 
as ordered by the Supreme Commander. 

AliTia-,TICAT.1017 iI ALI-30.7,17 702Cr.7,3. 

10. . 	The following system for'authentior:tion'tiith airborne forces 
will be used during the initial stages of an'Airborm Operation 
whereby Airborne Forces can obtain effective radio authentication 
from any non-airborne headruarters with which it- is anticinated they 
will require radio communication. 	. 

11. Cryntogranhic eluinment carried by Airborne Forces must be 
assumed to have been compromised by capture i]nrin: the initial stages 
of any airborne operation. The distribution of reserve cryptographic 
equipment to Airborne -Forces cannot be satisfactorily effected until 
such time as the Airborne -Forces have made contact with the Ground 
Forces with which they are co-operating. 

12. The autientication system prescribed in this Instruction 
is to be held by the Air .7.-rces of the Allied E.xreditionary -Force down 
to the level of, and including the oeuivalent level of Ar4.1y divisional 
hoadc2w-ters. The system may, however, be distributed below that 
level for authentication during a particular Airborne Operation by 
arranc;euen1; as necessary between the C. S. 0. First Allied Airborne Array 
and the Senior 'Signal Officer of the non-Airborne formation/unit 
concerned. 	 . • 

13. Normal authentication systems will be used by Airborne 
Forces as soon as such systems can be Oistributed to the Airborne 
-Forces without abnormal danger of .°s ter 	t;i2;703.1.gh canture. 	The 
distributing authority will be responsible for notifying all concerned 
directly the Airborne 7orces are in possession of normal authentic-. 
ation systems. 

/14.. Pads.,.. 
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14. 	Pads of serially nudbered sheets, each sheet containing 
about 125 fatIr figure groups, will be held in readiness at each 
of the non-airborne headquarters specified in paragraph 12 above 
in case authentication should be required by that headquarters with 
an Airborne Headquarters (luring the initial stages of an airborne 
operation. Each of these pads will bear a distinctive copy number 
and will contain dif2erent four figure groups from any other pad 
issued to a non-airborme headquarters. 

15, 	Duplicate copies of the pads held by the non-airborne 
headquarters referred to above will be issued to the C.S.O. First 
Allied Ajrberne Army. As soon as possible before the mounting of 
an airborne operation, C.S.O. First Allied Airborne Army will dis-
tribute to each Airborne Headquarters, down to and. including 
Divisional headquarters level, pages from the pads held by those 
non-airborne headquarters with which authentication maybe required. 
In this way,. each non.tairborne headcparters will hold a pad, differ-
ent pages of which arc for authentication with the various Airborne 
Headquarters; each Airborne Headquarters will hold several sheets 
from different pads for authentication with the non-airborne head-
quarters concerned. 

16. 	Authentication will be effected by demanding a particular 
group on the appropriate sheet (e.g. "Give third group on lino 
twenty"), The reply should be the group demanded (e.g. The third 
group froa the left on the twentieth line froa the top of the sheet). 
Talon a group has boon used it will be crossed. off the shoot to 
ensure that it is not used a second time, 

17, 	Some of the sheets carried by the Airborne'Forces may 
have fallen into enemy hands. C.S.O. FirSt Allied Airborne Army 
is therefore responsible for notifying all concerned, as soon as 
possible, which sheets carried by the Airborne Forces have arrived 
safely and are to be used. Until such notification has been 
received, nom-airborne headvarters will be unable to obtain com-
pletely secure authentication from Airborne headquarters; Airborne 
Headquarters will, however, be able t--) obtain secure authentication 
from non-airborne headquarters at all times. 

18. To enable the user headquarters to detemine which sheet 
is to be used, each sheet carried. by the Airborne Forces may be 
cross-referenced with the extracted list of other necessary signal 
data carried; in no circumstances will the sheets carried by Air-
borne Forces be marked 'in clear' with the designation of the non-
airborne headquarters with which it is to be used. 

19. In the event of an Airborne Headquarters being unable 
to ascertain the sheet which is to be used for authentication with 
a non-airborne headquarters with which it has established commun-
ication, authentication will be carried out in accordance with the 
following examples:- 

For R/T. 

Airborne beadquqrter-s 	 "Give authentication pad number" 
Non-Airborne Headquarters 	 "3267" 
Airborne Headquarters 	 "sheet eight line five ',;Talip 

For VT 

Airborne Headquarters 	 "QPA Fad" 
Ebn.-Airborne Headquarters .. "TA 3267" 
Airborne Headquarters 	 "WA 8-05.2" 
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20. 	The pads reIarrea to ?.n paragraph 14 above wii! be Issued 
to all non-airborne .`fo.rces conce;gied through the normal channels for 
the distribution of Oryntorpm-214O 	 ?Tar -Office 
(Signals. • will issue to the 	First Allied Airborne Army 
duplicates• of all pads. - which have Been dis tributod•to-ithe. non-air-
borne headquarters. - 

21. 	As soon as possible-•after distribution of the pads has been 
effected, the C. S. O. of each Air Force is to notify the C.-S.0. 7i.I.st 
Allied -Airborne Andy, of the copy nuthaber of the pc.„d held-  by each -non-
airborne headquarters- within his Air Forcc.,.. 

22. 	As soon as possible. before the - mourri-4inw.of a7,-1,1alirboime 
operation,-. the C. 5.0. • Fil.-st Allied Airborne .Army-  will: 

(a) Ascertaia the copy number- of, the pad held-by each 
non-airborne headvar.ters with which the Airborne Forces 
may reduire radio contrunication. 

(b) Arrange for as man.y sheets-  as may be -deemed necessary 
from. each of the pa.as referred to above-. tO be carried with 
each radio sot which is to be used fcr contatnication bey 
twoen- Airborne Headquarters and non-airborna..-Head_quarters 
down.to 'the: levels.  SiDocified in rata. 12 abetre.....,. 

(c) • Notify each 	the non-airbOrne hoadqUarters concerned. 
of the- sheet numbers.. that are -being Carried at each of the 
Airborne Headqu4.-tere, 

TO GRODTD -P/T- AUT.T2ITICATION.-  • 

23. 	Specific edit; ons of • tlia-PL.A.F. Code ,Scrambles, (CD 026/4.), 
Series "A" and. "TO, are pHovided'for use by I'ifthter-aircraft for Air 
to-Ground authentication, SerieS:  "A" being reserved for the American 
Air. Forces. and Series 	Eritish A: r Forces. The Code Scrambles 
are issued in monthly editions.  of 'each 

24. 	This Authenticated SYstein is to be used by pilots of - 
Fir:hter aircraft, whilst airborne, to challenge aiw ground station 
f:::!om which a suspicious message iS received. Provision is not 
made for Ground Stations to- challenge aircraft'. 

25. 	L;11- 	E/T stations in the Allied.117-)editionary Force 
• oanyitunieating with fighter_ aircra, are to hold a Current copy of 

either the "A" or the "B"' Se7i6s-  of the .11.2;..P. Code aortambles, accord.- 
to whether they normally comq..inicate with American-dr British air-
craft respectively. Ground  -stations re-miring Or lihely to cora;aun- 
oicate -vrith both 	CE_:1 	British. aircraft -are to - hold current 
copies of both. ¶'A" and "E".Series. Copies of the aporopriate Code 
ScrambleS will be held for briefing pu::.-poses..by all airfields des-
patching fighter aircraft._ 

26. 	Detailed instructions on the use of this Authentication 
System are contained in Apr.- endix. "A" to this Instruction. 

TO CROT.L.T1-, GROTTfa TO IJD...WT . ATY-172-17ICATION,. 

27. 	Pen-ilinrs the: introduction of the "-CO:mbined. Air-Ground , 
Authentication Signals CC BP 0:127A" and. "COBP 0123:.-(Instruct1ons)" 
which provides systems of challenge and reply for .1)/1.7..serv1cO and 
of message authentication, the- procedure laid down in SD 0182.1.1. 
is to be used for challenging the identity of an aircraft, requesting, 
a DA? service or..of.a- Greunq Station, the authenticity of which is 
in doubt. 	 • 
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2o. 	--Detailed instructions en the use of SD. 0182 11.1. are 
printed on the cover to the cards. It is to be noted that, since 
the use o Verification Tables inovitably slas down the service 
given to aircraft, E/I7  D/P stations are not tochallenge:an air-
ara7:z which gives its correct call siga and aircraft letter, unless 
they have .good reason to suspect the authenticity of the call. 

29. It is t4 be noted that the -0::dfication Tables now came 
into force at 1201 hours daily, c.mmenoims -:ith line "12/13" for 
1200 - 1300 hours and continuing up to line "23/21:.". 	The same 
table is then used for the day following, using lines "0 - 1" up to 
"11 - 12", -dhereaeon the subsequent table is taken into force, 

30. The. security of. the tables is. dependent U:cen use being 
made of the full rp.no of- co1umns provided. Ground and air 
operators are therefore not to make consistent use of' only the 
first and last columns on which to interrogate. 

31, 	The "Combined Lir .1 Ground Luthentication Signals, 
COBP 0127", is being introduced, world viide by all services, and the 
target date for its introduction in this Theatre is 1st 1.1.^-rch, 1945. 
Instructions for the use of the above aitthontication  system are 
contained in COBP 0120, 

for Deputy Chief pf Staff (Lir) 

(Sgd.) D.J. P.LUE41),S0H. 
Squadilm Leader, 
Signal So, clarity. 

16th January, 1945. 
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' Distribution:- 

SI-Ii. 	1.:ain. Signal Division. 	2 copies 
SH:.77 Rear. Sfznal Division. 	2 1  - 
Lir Staff SLUM? Rear. 	 1 " ' 
H. Q. 2ne. T. :1.• 17  • (Vain) 	 6 	It  
H..:1. 2nd. T.L.P. (Rear) 	 2 	" 
H. ?. Ninth Li Porce. 	. 	4.  ' 11 
H.Q. Fist U. S-. LIC.;.T.7  (.Prov). 	6 - " 
H. Q. Fichter qamand. 	 2 " 

R...1.1.7. Transport Corvand. 	2 	" 
H. -s.;. 46 Group 	 2 	" 
H.2. 60 Group 	 2 " 

72 tin 	 2 " 
Li lanistry, ‘.7hitehall (Siss.5) 1 tt 
Cora Z. 	 2 	" 
U. S• S• T.L.. P• 	 ti_ 	i; 
Pirst .41iod. Lirborne Lrmy 	6 11 
Eighth Lir rorce 	 2 " 
41.. N. C. X. P. 	 1 	II 

Internal: - 

WOOS 21.ir 	 2 Sic,nals 1. 
_WOOS L-3 	 Operations Records. 
Vcos L-4- 	 Sias. 1. 
CLSO 	 SiE,s. 1B. 
D/C,'..S0.1 	 Sigs. Plans. 
D/C.,..„SO. 2 	 Sigs. Security. 
CISO. 	- 	 Siss. L.. D.1.4 S. 
G/Cpti. Rada::. 
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	 ",f-1.' TO S. S. I. 110. 18. 

AEI TO GROUND R/T L.U111.712-7TICATION. 

IrSTRUCTIONS 

'T2ODUCTION. 

1. Certain issues of the 	Cock 3 2crambles (CD 0264) 
Series "Lu and "D" are nrovided for air to :,round 2/T Luthentica-
tion by aircraft. Series "L." is for use •by American aircraft and 
Series 'ID" by British aircraft. 

2. The scrambles are issued in monthly editions. of each 
series, Each monthly' edition contains 31 daily tableS, but in 
a month of loss than? 31 days. the tables for-  the extra day or days 
will not be used. 

3. . The daily table in each Series consists of a series of 
index nuMbers from 1 to 500, to each of which is allowed 
code 31-1:11.7) of three letters. 	The code groups so allotted to each 
index number change every day. 

OBJECT OE S-17311,14Lt. 

4, 	The object of the code is to enable pilots of righter 
aircraft, whilst airborne, to challenge a217 ground station from 
thich a suspicious message is received. It is important to 
emphasise that the practice of challenging a ground station is 
not intended to be a routine procedure, but is to be employed 
only if the pilot entertains real doubt as to whether or not a 
message is genuine. 

USE 017  SYSTEI.t. 

5. The :4merican 	72orcos 	be allocated blocks of 
index numbers in Series 11.2 and the -3ritish Lir :Throes blocks of 
numbers in Series "B" of the Code 	 The fair Porces will, 
in turn, allot blocks of or 5 index. numbers to each squqdron. 
This maybe aoric by a suitable bulk allocation of index numbers to 
each grour/wirr,  concerned, who will, in turn, allot specific index - 
nuilbors to each squadron. 

6. Each squadron will retain the index numbers allotted to 
it during the period in which the edition of the scre.mble is in 
force, but a real location of index numbers should be made with 
each successive edition as it comes into force, so that each 
scluadron has a different seTuence of index numbers every _nonuh, 

7, 	All the pilots in a syuadron takinc,  'part in a mission 
(sortie) are to be issued with 1 index nuilibor, cam.lon to the 
squadron) together with the 3-letter. code group for the day belongr 
ing to that index nuMber, for each sortie. If, on return fram -the 
sortie, the pilots report that they have used the challenge, that.' 
challenge and answer is to be elialinated, and is not, to be used 
again, 	different index number, (with its code gooue) is to be 
allotted for.subsement sorties, to which the same rule must apply.. 
So long as no challenge has been made,. (naking use of the index 
number and code group), and no aircraft has failed to return, it 
may continue to be carried during the day, 

ST 	It is irfaxlirtant to remember that once used, the combin-
ation Of index numbers and code groups may be compromise4 and is 
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therefore a source 'of danger nn.dshould. on no account be used a 
second time. 

9. 	If experience shows that aircraft require to -make ;lore than 
one challenge per sortie, 'it is 'permissible to issue *am index numbers, 
(pith their code groups) for each sortie. 

HSTHOD or cwurp,Nc-n. 

104 	 A piaot l'ho, whilst airborne, receives a message from a 
ground station which he suspects' to be false, (i.e. originated by 
an enemy ground station, with intent to mislead) may challenge the 
ground station by giving his index number with the prefix "•,." in 
the case of an American pilot, or with the prefix "B" in the case 
of a British pilot. 	The ground station, if genuine, is in possess- 
ion of all code groups in either or both the 	and "B" series, and 
replies to the challenge by giving the 3-letter code group for the 
day allotted to the index number in the appropriate series. 

British aircraft (eallsign Tiger 15), has 
requested a .-ound. station (eallsign aocket), for 
a homing, and has received a course to steer (e.g, 
250) which he suspects. He 	transmit ds' 

British aircraft:- , 

"Fello,Rochot, 'tPis is Tiger 15,. index Dakar. 1667  
T say again, Baker 166 - rho are you - over". 

Ground Station:- 

"Hello Tiger 15, index Baker 166, this is'..q.be:_et, 
Sugar lake Baker (al:), I say again, Sugar Mike.  
Baker - Steer 250 - over". 

11.  If the reply to the challenge does not correspond with the 
cede group giyen to him with the index number, the pilot ri11 at 
once 'cease cevamunication -:pith the -.round station, and will ignore 
any inil'armation or directions passedto him. 

12. Under no circumstances is a ground station to challenge 
an aircraft by this procedure, or request the aircraft to give its 
index =Aber. The initiative in Obtaining authentication. must 
always be with the pilot' of the aircraft. 

DISTRIBUTION OP R.A.P.  con SCRL3LES. 

13. All ground PIT stations in the ..L. p. comunicating with 
fighter aircraft  i,1 hold a current copy of either the 	or the 
"B" series of the R.A.-P. Code Scrallibles, v according to whether they 
normally caanunicatepith American or British aircraft respectively. 
Ground stations requiring or likelar to caJmunicate with beth American 
and Witish airc,-aft will hold current copies ofboth "*".," and "3" 
series. Copies of the apPropriate Code Scrambles rill be held for 
briefing purposes.by all airfields despatching Pighter aircraft. 

16th January 1945.. 
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CROSS OEABFEL TRAFFIC, 

1, . Until the provision of submarine cable circuits, all traffic 
between the U.K. and the continent was routed by IT, thus causing tin- 
avoidable.  delay dUe to encyphering and decyphering, The provision of 
submarine cable circuits eased the situation, but initially these cir-
cuits were not too reliable due to faults while continental cables 
were being rehabilitated, and the movements of the continental termina,  
tions. 

2, Traffic from the U.K. formations was passed to the Cross 
Channel Signals Centre at Stanmore in plain language, This. not only 
avoided the U.K. formations having to hold all the cyphers in use on 
the continent but avoided the useless enonhering of messages which 
would be routed via the cable circuits, Stanmore being the only Centre 
knowing the, minute to minute serviceability of the channels necessary 
to determine the routing. 

3. After the move forward in autumn 1944., communications 
between the U.K. and the major Air Force headquerters, and between 
those headquarters and their lover formations became very unstable 
and considerable difficulty was experienced in disposing of traffic 
by normal means and frequent diversions to 	had to be made. 
Zxtensive re-arrangements and extensions of the U.K. Cross Channel 
Signals Centre, Stanmore, combined with the increased serviceability 
of the existing, and the provision of additional cable circuits, how-
ever enabled this critical period to be overcome. No further major 
difficulty was experienced in handling cross channel traffic efter 
this period. 

ROUTING. 

4. One of the ma )or difficulties in the handling of signals 
traffic was the lack of knowledge of, the locations of units, Routing 
was done by means of formations rather than locations, i.e. traffic 
was routed to the superior headquarters of the unit required?  irres-
pective of the location of the unit, so that if a small unit (A), with-
in (13) happened to 'be located very °lose to Group Ileadquartera (01  
traffics for (A) was circulated to its Group headquarters (B) for them 
to dispose of, This method of routing has the, disadvantage that some 
signals may take D. circuitious route, but has the advantage that no 
wide spread dissemination by a Traffic Control of the locations of 

/units 
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units, and consequent cheeses in routing as a result of units moving, 
is involved, as is the -case when routing by -looetions. Formation 
routing did cause a certain amount of confesion however, during the 
transition period, when some.enits of• a maler. rormatiPn, A.A. an Air 
Force, were on the continent and some in the U.K., a factor whiph 
contributed to the critical period referred to above, but which grad-
ually easee as units were oelled forward to the Continent, 

CeNFEMINCF.5 OR 5Tcras TReF7IC HANDLING AND PROCEDURE. 

5. Various mince difficulties were found to exist between the 
major Air Forge Signal. Centres, mainly due to different interpreta... 
tions of instructions and lack of knowledge of the composition of 
some of the organisations, It MB decided that these difficulties 
could best be overcome by holding conferences of the officers deale 
ing with traffic handling at the major -headquarters and Signal. 
Centres. The first conference was held at Mx. Staff SHAEF Versailles 
on the 8th February, 1945) . eubs6quent conferences being, had r 

Headquarters 2nd T, .F, Brussels 	8th Mambo  1945, 
Meadquartere Fighter Command, Stanmore 9th April, 3,945, 
Headquarters U.S.S, T.A.F. St ,Germain 	llth May, 1945  

Not only did these conferences enable any difficulties to be discus-
sed and settled, 'put  also enabled the officers concerned to become ' 
PetsonellY familiar with each' Other and to study the different 
outs of the Centres visited and incorporate any useful ideas picked 
up, within their ovn lay-outs. There is little doubt that traffic 
was handled more efficiently as a result of the difficulties settled 
and: the informatien obtained at these cepfereeeee. 

AND 	
Beer, lT _51
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6. The large amount of 1  through' traffic which Was being 
handled atethemajer SHe7,7 Sigeale Centres, coupled with the ,pessi, 
bility , ofcable circuits beoomine enplassified when routing through 
Germany„ " made It desirable to introduce h ome scheMo to reduce the • 
time taken to hendle messages at intermediate centres..' 	This could 
be accomplished in two ways ; e 

(a) 	Switching. of teleprintee/teletypewriter circuits 
(1:0 Using a tepe relay system. 

SWITCHne 	T17414.-Zi4TRIZIOra45YEEZIRITER CLICUITS, 

7... 	To enable, such. a system to work satisfactorilY, it is essen-
tial that the speed of all- the machtees, be identical. Seitching was• 
oarried out to a limited .extent on an intra. Air roroe ib asis, but 
awing to the difference in speeds between.  the British teleprinter and 
the American teletypewriter, could not be introddced throughoui the 
theatre. 11 recommendeteon that Amerioan teletypewriters be adjusted 
to work at the British speed wes made by,  U.e.S.T.A.F. This recom-
mendation was avec:l by eir Staff SHA4F and was forwarded to 5Heele 
Signals .10d.vision for further consideration, The British speed not 
only has the a4ventage that switching could if necessary be made with 
the U.K., but le also the speed of the Germat machines. The 'other 
essential. of an efficient switching Scheme is that there should be 
sufficient oirauits to prevent oalling stations beine giver?' 'eneagedl 
every time they ask to be switched during trefid peaks. Ie practice 
it is found :that insufficient margin' exists, ee the cirpuits to enable 
more than one intermediate switehboera  .t 0 be used.. The edventages of 
such a switching scheme ore .that the to tkken by the intermediate`  
station to re-transmit is cut out, thus.not only speeding up the 
transmission of the message, but saving line and 'operating time send • 

COLT  
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reducing the possibility of transmission errors. It has the disadvan-
tages that - 

a) All machines in the area must work at the same spccd. 
b) A slight increase in the provision of circuits is necessary 

(c) Switching can only be carried out via one intermediate 
centre. 

TAFE RELAY SYSTW 

8. This system involved the receipt at the intermediate station 
of all 'through' messages on a re-perforator, and obtaining a punched 
tape which can be fed through an auto-transmitter to the next station. 
This system was also used-to a certain extent but mainly by thee . Ameri-

can forces, as shortage of the necessary equipment prevented its 
introduction to any great extent within the R.A.F. Once again, 
tish and American equipment is not fully interchangeable, To work 
such a system to the best advantage, it is desirable to set up a tape 
relay network similar to the 1=1Y Command and 4dministrative Network 
(4CAN) - see brief description in Appendix 'L' attached. 

9. This system has the advantage that no increase in the num-
ber of circuits is required to cater for peaks, as during these per-
iods traffic can build up and be disposed of in turn, but had the 
disadvantage as far as British Units were concerned, of requiring 
special eouipment which was only available in limited quantities. 

SECURITY CLASSI:MITION OF IELEGR4PH CIRCUITS. 

10._ 	Ulthin the U.K. the teleprinter channels in the D.T.N. were 
regarded as secure to carry classified material in P/L, as the possi-
bility of interception by the enemy vas highly improbable. On the 
continent however, the situation was rather different as the enemy 
had had sufficient time at his disposal to prepare plans for inter-
cepting our land line channels. 

11. 	Signals Staff Instruction No. 19 laid dorm the conditions 
which had to be fulfilled on the continent regarding the classifica- 
tion of circuits. Until circuits cog 	aenced to be routed through 
Germany this meant that the majority of teleprinter channels were 
classified as secure for secret traffic. $ copy of this instruction 
is attached at the end of this aoction. Appendix '3'. 

12, 	To ensure that originating signals centres encyphered any 
traffic which was to be routed over an unclassified channel on any 
part of its route, and thus prevent a bottle neck at the cypher 
offices at the terminals of such a channel, some machinery should 
have been set up to disseminate the classification of all the chan-
nels in the network. Attempts were made to introduce some such 
machinery but due to the numerous commands concerned with the 
authorisaticn and provision of circuits, together with the fact that 
circuits were routed via cables maintained by many different forma-
tions, none of these attempts met with any success. Fortunately 
there were very fewcases of individual circuits changing their clas-
sification, as in the main the majority of the circuits on the con-
tinent remained secure until one of the terminals moved into Germany. 

CROSS CH:ANN.a, TF.LTI:TONE  SERVICE 

GENERAL 

13. 	With the provision of cross channel cable circuits, the 
radio circuits on the 'Radio' FBI_ at Headquarters No. 11 Group, Ux-
bridge, were gradually replaced until practically all the circuits ex-
cept for a small number of Standby 'Rccehorse' (VHF duplex R/T) 7  



.1.;WMMT' 

SECTION (VIII)  

circuits, were routed via cables.!-The name of the PBX was changed 
this stage to the "Air Force Cross Channel PBX". Later the PBX. at 
Uxbridge vas too small to cope with expansion.and it:  was decided to 
move the Air Force Cross Channel Iipx to Stanmore, rather than to 
attempt to increase the.  size of the PBX at Uxbridge. 

ROUTING.' 

u.. 	It became evident after a time that a routing-directory for 
use at the Cross Channel PBX would be desirable as an increasing num',  
ber of calls were being made to smaller and lesser known units. A 
routing directory -was draft up giVing details of the units to -which 
calls were frequently received?  only those' units being included to 
which it could be assumed that a Satisfactory connection could be made 
i.e. without having to route thro4gh more than e2 intermediate switch-
boards. 
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BRIM' DESCRIPTION OF ARIL-  COISIAM ATO ADFINIST.-RATIVE NEJ410P.Ic (ACA N) 

GIB: 	RAL  

1. A worldwide tape relay network of telegraph channels -
radio and line - has been set up by 'jar Dept. 'Jashington to cover 331 
the theatres of the present world war, the majority of the main sig-
nals centres - down to Armies and Air Forces, being included in the 
net. 

PROCEDURE 

2. The originating centre, on receipt of a signal to be routed 
via the ?not' punches a tape, the preamble bej.ng  included as if a 
direct circuit existed to the call station. This tape is then sent 
by means of an auto transmitter to the appropriate first intermediate 
centre. This centre receives the message on a.tape off a re-
perforator - the tape being overprinted to enable operators to read the 
preamble. The tape is then re-transmitted via other centres as 
necessary, until the final centre is reached, where the tape is run 
through an auto head and teletypewriter to obtain a "hard" copy for 
the message distribution centre. Any intermediate centre en route 
which is responsible for any of the addressees runs off a hard copy in 
addition to re-transmitting the tape to the next centre. 

3. All circuits are worked full, duplex - the channel message 
number (NR) being transmitted by a small separate tape preceeding the 
maim tape. This message number has to be deleted and substituted by 
a new number before re-transmission by each station. In and out check 
sheets are kept on each channel, checks being made at intervals to 
ensure that all messages have been received. No 'R' is given for 
individual messages. 

1. 	Radio channels are specially marked to ensure that no 
classified material is transmitted over these circuits in IA. 

ROUTING 

5. No fixed routings are laid dawn, but operators with 
practice learn the general lay-out of the net as it affects them, 
and route messages via the most appropriate route according to the 
serviceability of the circldts and the traffic on hand. Due to the 
numerous inter-connections on the net many alternntives are generally -
available should any link become unserviceable or over loaded, thus 
reducing the tendency for traffic to build up in peaks at bottle necks. 

CONCLUSION 

6. Although the scheme appears to be rather extravagant as 
fax as terminal equipment is concerned, e.g. auto transmitters and 
re-perforators etc., it is very economical from the line and 
operating point of view and is a very efficient method of handling 
a large volume of traffic between ijajor signal centres, especially 
where long distances are concerned. 
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7.21J-S1.TISSIOY SilCURITY 

(Destroy SST. 19-2, dated 5 Feb 194-5). 

PART I - 	 SocTipipy 

1. All land line, T7pe 10, and ISHP telephone communications are 
subject to interception. hatters of 00I7IDIUTLAL or higher classifi-
cation may be- discussed on the telephone only if the conversation can 
be so framed as to convey no information to an unauthorised listener, 
or in. cases of .emergency, when the loss of security, which may result 
in the compromise of operations, must be carefully weighed against 
the need for speed. 

2. Telephone scro±lers are not to be considered to afford 
Protection against deliberate interception. 

3. S-2-)ecial codes arc proscribed by this headquarters (e.g. 
Operations Room Code, Ups/Tel Code) for the secure transmission, by 

_land line or RAT, of classified material. _ The use of unauthorised 
codes is forbidden, 

4-. 	VEF tele-ohono circuits are to be connected to the land line 
system by means of specially marked cords and jacks on the switch-
boards concerned. Callers are to be infornod by the switchboard 
operator that they are being connected to radio circuits and that 
such Circuits are.liable to interception. 

5. Arrangements are to be made to monitor land line and VHF 
radio telephone circuits from time to-time. Any breahes of security 
that may occur are to be brought to the attention of all concerned. 

PART II - TFUMUPH SMTRITY 

6. Classified matter may be transmitted in the clear only over 
certain land line, Type lO, and 7E2 telegraph circuits on the Continent 
and cross-Channel, the security of which is considered adequate to 
carry the particular category of traffic, and provided the security 
precautions enumerated in paragraph 16 below are-strictly complied 
with. 

7. Since the degree of security of the various systems of land 
line, 1172-pc 10, and WY telegraph vary according to-  the system employed, 
their location in relation to enemy occupied territory, and the local 
conditions along the routes concerned, it is at the discretion of 
commanders to impose such security restrictions as they deem necessary 
on telegraph circuits in their areas, but the general conditions given 
below are to be taken into consideration before clearing channels for 
classified messages. 

8. Landline Systems. All telegraph circuits, cross-Channel 
and on the Continent, - which moat the following conditions, may be 
ap-orowl for the transmission in CLEAR of messages classifed up to 
and including .:13ECT-C2. 

(a) That terminal points, main frames, repeater stations and 



-firAgititre 
STeCTION VIII  

- 2 - 	 /APPILF:DIX "B" 

all other such terminal, or control points are operated and 
maintained by Allied military personnel or by apsroved Allied 
civilians who have been investigated by the appropriate 
authority. 

(b) That landline routes (undergreund and overhead) are , 
patrolled and inspected at-frequent and irregular intervals. 

9. In general, the conditions relating to terminal points above 
will always apply, but the interpretation of the remaining conditions, 
above is to be made by commanders concerned after consultation with.  
the authorities responsible for the provisioo and maintenance of the 
cauaanication links in question. In the case. of 8(b) above, normal 
wire maintenance patrols will be deemed to be sufficient for overhead 
routes. There is no objection to air farces inspecting internal 
installations or cable routes carrying their circuits although these 
routes or installations may, in fact, be another commanders' 
responsibility. Army commanders have been informed of this. 

10. Type 10 systems. Type 10 telegraph circuits may be 
authorised for the transmission in CLEAR of messages up to and including 
COITIDTIAL provided that: 

(a) The messages are not unparaphrasea literal texts of cypher 
signals. 

(b) No terminal is situated less than 50 miles from enemy 
occupied territory or of the Reich. - In considering the 
distance of 50 miles, account must be taken of the 
possibility of an. increased range where equipment is set up 
at any exceptional point of vantage. 

VIT circuits neither of whose terminals are within 100 
miles of enemyheld territory or of the Reich, whether occupied by 
Allied Forces or not, or of a neutral country, will be governed by 
the same security reeulations as line circuits. 

12. VIT circuits one or both of whose terminals are within 100 
miles of enesv,rheld territory or of the Reich, whether occupied. by 
Allied Perces or not, or of a neutral country, -1:111 be considered. as 
insecure radio circuits and normal radio security will apply, 

13. VHF teleprinter circuits are to be connected to the land 
line system by means of specially marked cords and jacks on the 
switchboards concerned and operators are to be given adequate 
instructions to ensure that the possibility of making unintentional 
connections to radio circuits is elisinated. 

Cryptoera)hic procedure. The definitions, restrictions and 
security precautions enu=ated above are designed tc ensure the 
maximum security of communications consistent with the requirament for 
speed and efficiency. Despite all precautions,-  houever, no telegraph 
system within the Continent can be guaranteed against unauthorised 
intordoption. 

15. In acceptine the risks of interception in the interests of 
speed, it is necessary to ensure that it is only the contents of 
messages that are liable to be prejudiced and not the cypher systems in 
which those messages and Very many others are transmitted. 

16. Consequently, the following procedures are to be followed. 
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(a) l  multiple-address message that requires'to be encyphered 
for transmission by insecure link (including ':;,/) to 
one or more addressees is to be: 

(1) Transmitted to all addressee's in cypher. 
or (2) Paraphrased or transmission to other 

addressees in clear over secure links. 

(b) 1,-Then it is necessary to send or re-transmit the same 
message in twri different cyphers or cryptographic systems, 
one_ message must be a paraphrased version of the other 
except when either version is in One Time Pad, or except 
as specifically. provided for with certain American high 
grade cryptographic systems. - 

(c) When a message, the transmission-of which has- been• 
initiated over a secure link in CLEAR, requires (by reason 
of the down racing of a link, or for other reasons) to be 
onward-routed over an insecure link in cypher, that message 
is to be paraphrased (USA code rooms) or "scrambled" 
(British Cypher Offices). 

17. The definition of "paraphrase" is given in:.  

USA AR 380-5, 15 March 1945 paragraph- 48 
BR S.D. 0461, Pares 81(ii),ane_ 94(ii) 

4.P. 3086, Para.. 23(ii). 

18. - 	A mescage is "scrambled" when the text is re-arranged as 
follows: 

(a) Gommencefency-ehering somewhere in the middle of the text 
of the message. 

b Continue to the end and include the dat-timegroup. 
,(o) ncypher an appropriate phrase to the effect that _"this is 

a scrambled message encyphered by 	Message begins".. 
( 	Encypher the address., 
(e) proceed to the beginning of the text, including Originator's 

reference number, date and classification and continue 
to the point Where enoymhering began. 

(f) Give the scrambled message a new date-time-group. 

PART III - SECURITY CLASSFICATION R1TURNS  

-19. 	Instructions are to be- issued by each heanT.Tarters as  to the 
extentYce which any telegraph circuits in-their area of Command may be 
considered secure. 

20. Restrictions which are not Co-ordinated throughout the - whole 
A.E.P. area will cause confusion to the various signals centres when 
routing traffic in CLEAR or cypher over a common telegraph network 
which may. consist of telegraph circuits of varying degrees of security.-
It is therefore necessary to prescribe a system whereby formations/ 
units concerned are informed of circuits not authorized by commanders 
for the transmission in CLEAR of material classified up to and 
including SECRET. 

21. A list shown in Appendix A showing cable and overhead line 
sections and local. ends and a list as shown in Appendix B showing 
line and VHF telegraph circuits over Which classified material up to 

and.... 
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and including SECRET cannot be transmitted in CLEAR within Corr Z, and 
within air formation/units and between air formation/units and army 
formations/units are to be sdbmitted to this headquarters by 2nd 
Tactical Air Force, Ninth Air Force, and First Tactical Air Force. 
(Frey.), duplicate copies being sent by the last tJo to CSO, Corn Z, 
and further copies are to be exchanged bet :Joon the three commands cited 
and given such internal distribution as decreed necessary within the 
zones of the various commands. 

	

22. 	Lists are to be originated on the last Monday of each month. 
Throughout the month, amendments to lists are to be made by means of 
messages as they occur. Nil reports will be rendered, where 
appropriate. 

	

_ 23. 	Instructions are to be issued that the originating Signal 
Centres ensur0 that adequat4 cypher precautions are taken with matter 
which must be transmitted or re-transmitted over insecure circuits. 

(For the Deputy Supreme Commander: 
Sgd. 	PH7;r41_3? D. O'CoNN7u,  
Lt .Colonel., Air Corps, Acting 

Adjutant General).  

Distribution 

2 - SH.A71-7 Main Sig.Div. 
2 - SHAV Rear Sig.Div. 
1 -Air. Staff, SHare Rear. 
6 - HQ 2nd TAP (.stain ) 
2 - HQ 2nd TAF (Rear) 
- HQ Ninth Air Force 

6-HQ 1st TACAF (Prov) 
2 - HQ Fighter Command 
2 - HQ Transport Command 
2 - HQ 46 Oro= 
2 - HQ 72 Wing 

1 - Air Ministry, 'Jhitehall 
j-Eys.5 

1 -.com.Z 
1 USSTAF 
1 -First Allied. Airborne Army 
1 -AINICXF 
2 HQ Bomber Command 
2 - Eighth Air Force 
2 - HQ 60 Group 

Internal  
D/COS (Air) 	 Radar 
D/COS '(A-2) 	 Signals 1 
Operations Records 	Sigs.Flans 
WCOS Uil-3) 	 Sigs. 

(L-4.) 	 Secrutity 
CASO 	 Sigs. - 
D/dASO.1 	 4DLS 
D/CAS0.2 	 Sigs,1A 
CAFS0 	 Sigs.1B 

/4pendix ";" 
and Appendix  "3" 
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CROSS CHANNEL RADIO CIRCUITS 

1. After the initial stages of the assault and when the major 
Air- Force Headquarters and Signals Centres had moved over to the 
Continent the- V.H,F, R/T Duplex circuits ('Racehorse') providedbY the -
'South Coast Radio Scheme' were-used to provide standby speech and -
teleprinter circuits to the submarine cable circuits- which- had been 
provided by this stage. - The Radio Communications Whit -in the J.K. 
and the Mobile bignalS Units Type 	on the Continent were utilised 	- - 
as radio terminals. These circuits were longer- than those- originally 
planned and for which the eouipment.had been designed,- but nevertheless)  
were found to work satisfactorily, 	• 	- - 

REL.LYUNITS 

2. It was decided to increase the range _of thqse_circuits much 
further and one circuit was worked with two '41 .units working back to 
tack as a relay unit, This -circuit gave fair results but was cons i- 
derably improved when the two 	Units -were substituted by a 'C.A..' 
Unit which.had been designed specially to work as a relay. The maim 
difference between. two 	Units being worked back to back and one - 
'C.A.' Unit, was that,the- S plus-  D and Two Tone equipment was not 
provided in the - 'C,A.1  Unit, thus reoving a considerable amount. of 
superfluous equipment and making the circuit quieter and more stable. 

LINING UP PROCZBURE 

3.. - . It was found that .a considerable amount of the unservicea-
bility on Racehorse circuits was caused by incorrect settings p.f - -
modulators and volume- controls, due to no standards being available- 

- for these to. be sot to, especially in a circuit containing relay 
point.- On these circuits-  a teriLinal R.T.O. was. apt to increase his 

'volume to overcono increased- attenuation, when in fact the attenuation 
had occurred in the link over which he had no control-. - • 

4. 	..Experiments were carried out in co-operation mith-Headquarters 
No. 26 Group, and a lining up Procedure drawn uP detailing. the standards 
to which modulation and volume- had to be adjusted ::to.  give the least 
overall attenuation consistent with the most stable conditions and 

.best signal to noise ratio 

/5. 
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5. 1. procedure was then-introdlicedeso that the radio link was 
lined up to these standards daily and the overall circuit, i.e., 
terminal to terminal, was lined up 7.1vc)k17in co-operetiop with the 
G.P.O. and Air Formation Signals, 

FAULT CONTROL AND- LOCALISATION 

. 	_ 
6. Each cross channel circuit consisted of:three sections, each 
maintained by a different service.-  The U.K. tereinetions and Iendlines 
were provided and ii aintained by the G>P.J.. the redio equipeent by the 
R.L.F. and the continental termination and lendlines by eir Formation. 
• Signals: 

7. To prevent faults being reported to any .of theseSerVices 
unnecessarily, terminal operatoes !le-ea:430dt faults as far as possible 
before reporting and then reported to the appropriate service, e.g. if 
the U.K. operator could not speak to the continental operator, but 
could speak to the radi6 opereter at the U.K. radio terminal, it was 
obvious that the portion of the circuit maintained.  by the G.P.O. was, e_ 
not faulty; such faults would, therefore, be handed over to the radio 
terminal for them to deal with. 

PROCA2DURE 

8. Speech - Initially normal R/T erooedure'was used, all users 
having .R/T cailsigns. After the necessity for strict security of 
names of formations had °eased, R/T proceenre was dropped and normal 
telephone procedure was substituted, with the addition that users were 
still warned before connection that they were being connected to a 
radio channel. 

9. • 	Teleprinter - Initially VT procedure was used in the absence. 
of any alternative,  but with the issue of AP 3032.. addendumNoel. the 
radio.teleprinter procedure laid down in that puolication was used. 
The subject matter of all messeges was still encyphered. 

EKTODED US OF RACMURSL CIRCUITS 

10. It was decided.by Headquarters 2nd T.A.F. that Racehorse 
circuits could be used to provide communications to the tactical groups 
during periods of adVancee  and a number of 	and 'C.A.'' Units were 
Called forward to the Continent for this purpose, and quite extensive' 
use was made of the facilities provided by these Units during the final 
stages of the campaign in -urope. 	 . 

CONCLUSION  

11. Racehorse circuits.Previded an essential link in the'dommu4-
nications chain during the initial stages of the assault; during.the 
period of comparative stability of the major Headquarters. when submarine 
cable circuits• became- more plentiful and:more reliable, the services of 

,the Racehorse units were not called upon to any groat.extent, neverthe-
less, they provided an excellent insurance against complete isolation 
due to submarine.cable failures. -During-the latter stages of. the war • 
ihSurope when formations were moving quickly, Racehorse Units once 
more came into their own and enabled coraunications to be rilaintaine4 
'4thout adoubt- the use of Racehorses proved to be one of.tho most 
reliable methods of communication by both speech -and teleprinter: 
Their serviceability and performance were excellent and often they were 
the only means of,communication between the various formations using 
them. 
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OF I .raicivE 	lieDurlam u 	 CCLEiUNICATION 
EQUI1.-.,,?, La-a. 

During the operati -)ns 	the centinent frau D day until 
Vi day the Air Forces ual.; cona 	use of 4...merican frequency 
riedulated very hid). frequency equi..-)iients. These included the 

RC,..1 *3 -laze 4, and the Lint 149P., -50 watt equipments operat 
in the frequency range 70 to 100 megacycles; the Link 1505, simi 
to the Link 1498 except with a power of 250 watts; the AN/CRC 3 and. 

tranenottable equipment operating in the frequency range 30 to 
40 megacycles; and 'thy: SCR 609 and SOR,610, very low power extreme, 
ly portable sets operating between 20 and 40 megacycles. 	• 

2. One of the major problems that was met in connection with 
the use of thie-  equipmert WSJ, that of interference - mutual inter-
ference between sets, interference from other types of Allied equip-
ments, such as Radio Countermeasure and 1?-111-tr, and interference from 
enany sources. This pralcri 'Was especially important during the 
period. immediately after the initial landings in Normandy when a 
great mass of equipment was operating, in a. mall, confined area, 
No great extent oL interference was encountered, but without doubt 
this was the result of careful planning and. instructions based on 
the recormienaations of the liutual Interference Sub Committee of the 
Combined Sigial Board, who had made an exhaustive study -of int.er-
ference problems, espeeially with reference to VHF and. Radar equip-,  
rents prior to D'Da,y. Careful attention had been given to 'the 
assigriment of frequencies, and the premigation of various restric-
tions designed to niniMize interference, especially-the ;:pographical 
zoning of frequencies and power that could be used. on thame by various 
types of equipment, Practically no„ interference was experienced. 
from enemy sources, since apparently they were net prepared with 
jai-ming devices or did not choose to use them, and apparently did 
not make nearly as extensive a use: of the VLF spectrisa as did. the 
Allies. 

3. -After the rapid aciv..v.-..ce . 	Frallee o„n.d, the grdat 
expansion of the territory ()cola Div0. o  the Lilies in the West, .AN/ 
TRC equipMent operating - in the 70,-100 1-..ocacycle _region was used to 
a greater extent,, by the around l'nrces as well as the 	Forces. 
This gave rise to another interference probiera, Due to the fro.* 
quency multiplication in both the transmitter and receiver of this 
equip:lent -many combinations of frequencies cannot be used by a 
tranalitter and .a receiver, or even two receivers, in the ...sme area 
without mutual interference. Because of sitin, as well- 	per"" 
sonnet problems it was alneet always desirable to have sever4 
sets oneme site, and therefore it wve extremely diffieUlt to find ' 
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sufficient transmitting an1 /4.1,receiviWg frequencies that would work 
satisfactorily in such combinations. In the latter part of December 
a meeting was called to discuss this problam and to make changes in 
the frequency allocation such that each,J4'ry Group, Lir Force, Comm-
unications Zone, etc. 'would have an alloCat ion including noro fre-
quencies xvitsatible ill ccilbinat ion. Lt this_necting Ninth Air Force 
Presented the results of a ealDrehevive study they had made of the 
problem, with the cooperation of Twelfth ..:+rw Croup, together with 
specific recommendations. . .4, second meeting was held in January 1945 
at which time the Ninth Air Force rocoAmendations as auended were in 
the major portion adented and specific new frocuoncy assignments were 
agreed upon. Lt the some time it was agreed that a uniform report 
be made by each Headquarters concerned for each VFY ctrcuit ostabl-
ishod showing locations and freqcomics of each relay- and terminal, 
a copy to be sent to each of .the other hcia(lcuarters represented. 
It was further -decided that one Hea8cluart,..rs desiring to operate a 
relay or terminal in the arc of amither :Teadquarters would clear tho 
sites and frequencies concerned-directly with the secopd Headquarters. 
This system proved very successful, and e ntinuod in MO until VE Day. 

4. LN/TRO oquinment oporatin, Li. the frequency spectrum fr 
70 to 100 megacycles was used by the 1'tr ir At.ce for corn 
Oommunioat ions and for.  Fight or Oentrol C..nt re s , starting With one 
TM1  ono hundred mile snteri obt i.n,r1 r951 thc,  rst U.S.Army by IX 
Tactical Air Caumand shortly lner nay, tl-,e use of VBP WI for 
a-1mnd con-  lunicati.orts w a s L;re Ltly oy-,1-..aeed and developed. 	Links 

were set up between the ii.dvancc ar-d 17n 710r:dquart rs of Ititoth Air 
Fere6, between tjo Advanoe 4ir Force ESadquarters and the Tactical 
Air Commands and Bombardment Division, between these commands and 
their 'dings, and in some cases on down to Groups. It became a 
practice, when moving Commnd Pests from or location to another, 
to establish a radio relay circuit first, and later establish wire 
cenr.unicr-tions, After wire coinunications had been established, 
radio relay circuits wore LIE Ofi to supplement those facilities, and. 
not merely as a standby means of cola, lunications. 

5. ' 	At first equipment was not available for the command links 
mentioned above, but about the fifteenth of. September, 194.4. it was 
learnod frog a War Department Message that Fighter Souadrons and 
Fighter Control Squadrons were authorized to draw AN/TRG.1 ovipment 
"over and above current Tables of Organization and Equipment. 
Because of the oxtromo shortage of this type equipment a ruin 	of 
pots were charged against the above project but diverted to use on 
the command links. Twenty six such sets were ship ed from the 
United States by Air Priority and put into iulediate 1141Q 

6. Link 1498 and AN/ORC.,3 sots were used in combination a1 
Fighter' Control Centres for communications to other points. This 
was done 'because of the fact that more frequencies wore - usable in 
coiibination without mutual interference by nixing the two types of 
sots, than would be possible by usir„; oaf., typo or the other exclus-
ively. T110, li,n1C. 1493  was used for co .lullieations for Light Warn-
ing Posts, Direction Finding Posts, .11.11d Ground Observer Posts, aria 
for links between Fighter Control Centres. The AN/CRC-3 was 
primarily used for circuits'to the 2 	er Direction Postsand for 
Radar roporting. 

7. One problem which was never sOlved was the interference to 
AN/OR0-3 equipments from SCR 609 sots use in light liaison and, 
artillery observer planes. This interference was of course ye ry 
sporadic'ad unpredictable. 

B. 	The SCR 609 and SCR 610 cots wore used primarilY by G:round 
/Observer 
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Observer Pests for conmunications with their forward Ground Observer 
Teams. Because of extrone portability these sets were well suited 
for this use. It was found that ranges up to twenty miles could be 
obtained without difficulty, although the distances used were gener-
ally loss than this. 

9. The Link.  1505 set was never used as such by Ninth Air Force 
except on ono occasion - the original cross channel circuit from Nor-
mandy to Uxbridge, although about a dozen of these sets were avail-
able. It was not used on other occasions because the power output 
was not necessary and onl: contributed to greater possible interfer-
ence to other circuits. The porter anplifierwas disconnected in 
those sets and the 1498 portion only was used. 

10. The uses made of Lnerican frequency modulated very high 
frequency equipment by the First Tactical Lir Force (Prov) after its 
inception in the latter part of 1944.i-fore very similar to the uses, 
already described, Aade of this equi -);lent by anth Lir Force, but on 
a srialler scale. 	XII Tactical 	Conmand, however, made a more 
extensive use of AH/TRG-1, 3, and 4 equi2nents in preference to the 
LII/CC-5 and 1498, since the former, as norm ally used with CF-1 and 
CF-•2 carrier equimacnts provides s,vt..r..1 speech and teleprinter cir- 
cuits, whereas the later provide 	 s- coch or teleprinter 
circuit, 

11, 	Because of a short, :e of line crtftruction personnel which 
existed at that time, coupl,;d with t'!-1,, ,Ijfficult mountainous terri-
to in which the First Tactic 1 Lir Three was located, their use of 
AN TEC VHF FH communications -qui-mort was of extreme inportance and 
advantage. Tithout this ty)e of °qui-next it would have boon impos-
sible for them to maintain adequately some of their nest important 
conmand circuits, 

12. The British Second Tactical Lir Force used several link 
105' sets from their Group Control Centres and Ground Control Inter-
ception stations, and for cross channel connunication links. 

13. VEF F1: equipment was used by the Allied Expeditionary 
Air Force Headquarters (later Lir Staff S1-14 F) because of the short-
age of this typo of equi.)ment in the Theatre and since other adequate 
means of communications could be provided. However, .k /T circuits 
belonging to the Lir Forces were many tines used by this Headquarters 
and their use was very important and noceszary, since often these 
circuits were the only means of r.uximunication between this head-
quarters and other Lir Pomo headcuarters. 
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DErviu2mpT AND USE CF NO.1.11-.R.C.IT,.. USING 
lAilr TM  10 octialawL5aou.  

Dap,Lavlame..  

1. SoptoMbor to December 194,4A No. 1 Mobile Radio Commun-
ications Unit was formed by -11Q, 26 C-rou? at R.A.P. Station, Chigwoll, 
for H.Q. A.E.A.F., and was 	 cixtoon 1arr Tt droloos stat- 
ions Typo 10 - Eight channel confine ter signals radio equiTmont - 
each station forming ono Soction with a Ocrporal Radar Mechanic in 
charge and three Radar onorators. The readquart,rs Unit*  col-1?,?rising 
3 officers and 13 other ranks, ixgether Iith eight Sections, wore 
donloyed on the Continent to satisfy An v.rgcnt requirement, after only 
approximately ten days, intensive trainin: in the United Kingdom. 
The first commitmont was to sot up six slleoch channels between E.Q. 
A.E:A.F. Versailles and the Air Force-Cross-channel J131X at Stanmoro, 
using three relay points covering a total radio distance of 120 rules, 
with one terminal at Folkestone, opCratrAb:r an extra Section deploy-
od from H.Q. No. 26 Group. 

2. Toothing troubles and inexperience prevented this Paris U.K. 
lix ever being set up sotisfactorily and on the novo of Air Staff 

(Forward) No. i 11.R.C.U. was re-deployed to provide six 
speech circuits batmen 	 (Forward) at Rohe and S.ILA.E.F. 
(Main) at Voroailloo. The radio diezanco covered was approximateiy 
100 miles and three channels wore uood'by Lir Staff S.H.A.:i;.P. while 
three wore givon to S...H.A.E.F. Those links wore satisfactory and 
gave reasonable serviceability. 

3. Experience sh:raed that the ostablishment of sixteen units 
was too large and in January 1945 the establishmont was changed to 
reduce the nunbor of the Unit's Sections fron sixteen to nine. The 
ninth Scotian was mainlY to act as standby equipment in case of major 

_breaWowns and for tooting and chocking purnos(s. 

4. 	— 	April to Nay 1945: The iorrovemont of land line facil - - 
itios bet-icon Versaillos add Reims. redueod the noccosity for TY.Pc 
10 Circuits and in viow of difficulties which wore experienced in 
providing oircuitc for H.Q. First Tactical. Air Pomo (Prov) (U.S) 
duo to frequent changes of location and :3; ortafic of Sirnal units.  
No. 1H.R.C.U. was assigned to thAt 	The installation of cir-
cuits aas mac difficult by the r.1--dn and chrulging-tactical cond-
itions. The first task was to limn'.: H.Q. First T.A.C.A.F. at Hcidol-
burg with H.Q. First T..L.C..4.2. (;►.1v) at Ulm, this vas requested on 
27th April 1945. The sccend tan': -as to link Heidelberg with Kauf-
bouron which was, requested on istIta',  r45, In both cases the radio 
links wore installed but had net boon used operationally for traffic. 
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On 6th Hay 194.5 circuits yore roqacated from. Hcidclberg to H.Q. XII 
at ,,algaberg - a distance of 171 milca. This link was completed 

by the 9th ay 19451  but was not'oporational until 13th liay 1945, duo 
to delay; in the laying of land lines. Satisfactory circuits were 
providcd until 30t1117 1945, at which time the ruquiroment ceased and 
the circuits wore cloaca down. 

5. lbo. 1 11.R.C.U. also installed a short 11131c between H. ',".; . First 
T 	(Prov) at Heidelberg and 	T.1,..C..(. ear) at Darnstadt$  
and also gave additional field oxpericrce to ?orsonnol of tine G.E..dr 
Force Signal Company of XII T.L..C. cvontually 	over op,isation_of 
the link to thcm. 

USE OP EgIELIENT. 

6. The .my 1i ., 	rolcsa station typo 10 works on a wavelength of 6 
to 7 centinetcra ari:prowillate.J.,y,has a beamed '6- ranzmispion 5 dogmas- in 
width, re ire.:, 	opt'ical pathabetwcell.-airc of stations$  uses 
wlsc-widthllodulation for each, of the eight sPi_cch channols and has a 
synchronising pulse. 

7. Interce2tidn of transmissions, other than by similarscqUip- 
mont situated along the lino of shoot, anC 	optical range is 
extremely improbable, duo to .narrow be,11-;,idth and the scras:Ibling 
effect produced by eight s-.1_cch channels on the mac frerponcy. 
These factors allowed traffic up to th, ch_s.ification of 'Confident- 
ial' to be passed in the cicar $ 	literal unpara--,hraood vcro;Lonz 
of Cypher mess ages;  or whore on of th. stations ‘.ar.: within fifty miles 
of cnemy QCCUTACd tcrritory. 

8. . 1;:-;:perimontswero conducted vsing a four channel V.F..Tele- 
graph systcm on one of thc 	t-- ch channels botwocn :reins and Ver- 
sailloa,- with highly satiefactory results up to normal landline stand, 
ard, -so that, had the land lines beep out of service for any consider- . 
able period, a Type 10 channel coUld and would have becnused. This - 
waSconfirmcd during the coomitMent for First 	 auringWhich 
Tclatypc waa successfully worked for cir-htocn.days. Speech + :Duplex 
equipment, either British or Lmorican can be used on anv or all ohann-
Lis without sacrificing a sPecch circuit. - The aitingOrpc10 mg 
less stations is of paraMaunt inPortance since the paths of tranamisa!? 
ion post he rioroasly optical bctween each pair of stations to_cnaure 
that aignal leycla aivi signal-to-noisc ratios arc as groat as poscibic, 
The normal formula for tnc ealeplc,tion of optical distances botweon 
two points 7:LZ: R= 1.23 	/82) is cmployed -despito the ..act that 
communisation is poasfble under conditions whore intcrvtnir3 obstacles 
cut the path gi.vonby . this formula, previdod that thy arc .no'c %sorao 
than tho•calculation.for optical 'radlOr.distanoe for proPal:at4 en;.of 
600 Ciftwiworac,., ',47;;1,71.en_hy. the formula: -R = 1,41 (.tal 	/a2), 
In the lat,Ler case it is generally found that radng and no Icy circuit 
are obtainea'&anng r:bnerinal 7,1-1.--eragation -conditions. 	The averozp 
distanee eel.-cred by aachindiviClual link is,a--)2roximatcly 40 to 50 
miles for avorage terrain; the longest link wor.?:cd was.over a rank: of 
71:75 Dilcs whioh gave excellent results. 

0o
rii  

 2voragationconditionsof  the 6-to 7 centlnietro bflna haw d 
beer rol.;a: 	exec-..7t.C,.urinEr. the .7.-,erio of oxcosaive 	,n 	eshniSc $  

ofton oe,:-...n1 -;og at 	 a,1.-riesl of -- .-!cat 
hoat 	 felle-aod by a 	Cr-el-. in -tr_mi-Joraturc at 

T41r-: 	
t,JAL 

--ocyn 	 since it oe:surs 

-szoe J11 Tin'_:'; at t2A.-1 	 netiocablo ovor Ion r'n:o 

links 	tItoso hav- i.ns poo-c- 	clear7nc,e. 

C 
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10. 	The lining up of channel circuits is relatively easy Alen 
only one or two pairs of stations are used, but difficulties are 
pulti,Aied by the addition cf mere 	The greatest nuriber euer-
ated in tanden was eiont, neodins considerable cares  experience and 
constant donitering to ensure that the s-peech circu#s were not noisy 
and that brea!:d.r.ns due to oporationsi and instruental faults were. 
not frequent. Lino anElifiors have bcen used at; the terminals of 
type 10 circuits, but there would appear to be no advante.ge unless the 
lengths of land line cause excessive losses. 

11.. 	The unit was urifortix,:a'..e in the early c'..-Lys of its foroation 
due to hurried and insufficient 	 trainioo 	e 	t ^11. 
uical spares when an equipm...xx tasy-.(.9.) did not .laterialise, the 
poor quality cf a series of 1:tonk,teas anC. no ucano of -eb.;.:roughly check.. 
ing spares and individual uniw- 2nese difficulti,s wore gradually 
overcone by practical exerionce in th€T4old;  the use o' "tioaratcd' 
Gerlian caa2enents (such an Re;,isbors and Condensers) the receipt of a 
ncunserics of ::asnotrons, the 	forward to the Continent of an 
extra ,ection for -  testing and C:10Q.:iE.,, lurposes and the laying on of 
another equipment task ( ISS). 

12. The average serviceability of this equipment is high when 
properly maintained, e.g. The Versailles to lc.ins circuits used eight 
Stations in tandem and averaged botter than 9C  elle-fancy, includ-

.ing the time talen out. for ru,.;ular laintenanee, the average tine 
those, circuits were available was 3.::roxinately 22 hours per day, but 
it is of interest to note .:l t' the tile off for actual brcalsdomns 
averaged only 11 ninutos daily. A vory geed performanue was uain 
taincd during Vie operation of the 'L.-ielberg to. Lugsterg lin17. which 
used six stations in tando:a; ir a neriod of eighteen days operation, 
ion-1,7 1 hour 30ninutes serviceable time vas lost;  duo to two instru-
vental breakdowns, although no routine maintenance was taen. 

OBSIZTATICATS 

13. The results given by thin unit have shown that Army tire?. 
loss stations Typo 10 can be utilised to provide Spocch and tele- 

1 ii 	assist other forms of Signals ce.laanieations, 
°specially in calcs'whoro land line cireutts aro neat availcble, pro-
vieLod that the personnel manning' those equipments arc fully trained 
and that reserves of technical spares are available, 
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1. •TheAir.5taff S.n.A.E,F, 	Division by virtue of its 
responsibility:fol.  cc-ord:Inting. all 111T coMi-iii.iutiens within 'the 
Europen thetro and botweea tic 11,urobean tn,,atre and the U,K., mad a 
considerable interest in tile communications required for Air Transpoe4: 
services and for Flying Con'6rol organisations-. 

2. : 	-The Headquarters responsibilities in establishing commUni 
cations for R.A.F. Trans art Command, imrolved.the alIocatien of 
frequencies for -,4/T point-to-point, -Air to Ground, 	4ir to 
Ground, Navigational Aid Beacons and Radac Rznvsj.and the -..)).roval of 
long distance speech and telegi..;12h circuits, 	dlocation of frequ- 
encies for A.4,F, Trz.,.nspo'rt Command is dealt With in more detail in the 
Frequency Section, Tne communications authorised were in the main in 
accordance wi_th- the1va..:-ious Air linistry Sii7nals 	Orders published 
from time to time, detailing the communication links required.,  

3. . 	The Headquarters responsibilities for establishingicommunir'. 
cations for O.S. Air Transport Command, lik•;vise involved.the-- allocation 
of frequencies and "the .approval of long distance speech •and-telegraph 
circuits. 

4. , 	In,order to-set up on_ the Continent an organisation similar 
to the Central Flying Control at R.A.F. comber Command in the U.K., it -
was decided to establish at Le Bourget Airfield, Paris, a Continental: 
Flying Control Centre. This Centre was provided with speech and tole-.  
printer circuits to No. 11 Group Filter hoom,-Hill House,. in the U.K., 
the U.K. Cross Channel, telephone switchboard, and such Air Forceorgani-. 
sations on the Continent as were deemed.nocessary- by virtue of their. 
Size and the number of aircraft they operated. 

5. Towards the end of 1944, joint Air iiinistry and u.S.B.T.A.F. 
Flying Control organisAiony. named the Joint Continental Air Traffic 
Board, was set up to establish airways along the major transport air-
craft routes on the Continent, and between the Continent and the 
and Control Zones of 25 miles radius' covering London and the cities on 
the Continent having a large amount of Air Transport traffic, Centres 
known as Joint Air-  Traffic Centres were initially sot up in London, 
Brussels, Paris and barseilles, and airways were provided linking London 
with Paris and Brussels, and Paris with Brussels and Larseilles, The 
Joint Continental Air Traffic Board was given authority for laying down 

/at 
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what height aircraft should fly.;  or cress the airways, and-no nircraft 
were allowed to_ use the airways-  unless they woro in't-gs sr czommuni-
cation with 4 ground station, ligultions ware laid dawn by the Joint 
Air' Traffic Centres for the control of flying under non;-contact conditions 

. in the aria of their Centre. 	Under non-:contact coneitions,airoraft 
approaching the Centre would fly in - ccordance with instrUbtions given 

_ from the Joint Air Traffic Centreand aircraft leaving airfields within 
the Centre's area and using the airLY.7s-, wore compelled to fly in accord- 
ance with a flight plan previously submitted by the 	and approved by 
the Joint Hlr Traffic Centre. 	 • 

6. It was aiparent that this cralliFtion would riquire extensive 
landline communications and navigz-.tiey1.2:„ aids in order:to effect the 
necessary control of the transport 	 nnd arrang;:ments were made 
for the Signal Division, air Staff 	 to be ruprsonted at most 
Of the meetings of the Joint Continental Air Traffic Board.: This enabled 
an advance picture to be obtained of the CommunicLtions required for this 
organisation. 	In the :main, the communications consisted of speech and 
teldPrinter circuits linking the Joint Air Traffic Centres, and speech 
communications from each Centro to the Flying Control Tower of the air- 
fields within theContre's area. 	In certain cases, speeoh comunicz-tion 
was also required from the Centres to various cheek points along the 
route of the airway, chock points taking' the form of an ti,F, or v.HI. 
R/T channel.: 

7. An example of the need for and advantages to be gained frorr: 
co-ordination 0 long distance landline coz.datuication'tequirtnts by the 
highest le-Vel Headquarters in any the ,ltre waS ootnined in amuary, 1945, 
when separate requests were received' from Joint continental: <iir Traffic 
Board, .L.1,6 Transport Co:mand 	 ';:rnnsport Command, 'for .  
Speoch.communications-fraM,  the i -aris urea to other loc%tionson the 
Continent and .in the 	. 141C1 total speech COthautit4tion linkS re- 
quested.by - those organisations were impossible to previde between the 
Continent nd 	and *.ry difficult and uneconomical in the Cases 
where the circuits were OntirelY on the Continent.. A meeting was, 
therefore, held on the 30th January, 1945, under the Chairmanship of 

- the Chief Air,Signals Officer at which all the interested agencies-were 
present and rpropoSa14-were made for the joint:use:of.availablocross 
channel andsoontinental speech circuits, -,:he'proposa16 doptiscd the-
establishment'at.  the' JOint 4dr Traffid Centre, Paris,' of a'telephone-' 
switchboard, on which it was proposed to connect taro circuits to the 
Joint Air TrgficCentre,-London, end. one i7,..4-cuit to the -airfields at 
karseill_S,-LyonS iand Dijon. 	At London and -Paris the:_ various ag6ncies 
requiring communicatton - forirTmnsport purpesd6 were supplied with 
direct speech circuits to the switchboard serving thee - respective Joint 
Air'Traffic Centres.:  The agreement of the organisations present at 
the meeting to such 4 joint use of communications Was obtained and con,. 
siderablbsaving 	 circuits resulted. 
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1. 	It was decided that movment information of friendly aircraft • 
flying between the Continent ant the U.K. must be available to all 
com.lerned with identifying friendly and enemy aircraft for the follow-
ing•reasons-:7- 

(i) To avoid useless intercept sorties. 

(ii) To ensure that enemy raids were engaged. 

(iii) To avoid engaging friendly aircraft. 

	

2. 	In so far as aircraft flying from the UK to the Continent 
were concerned, it vas decided to use the UK M.L.S. organisation at 
Hill -ouse,Stanmorc, and transmit movement information in advance to 
the Continent by W/T, where all interested could receive the inform-
ation. 

	

3. 	M.L.S. Hill House was connected to the main operational 
Commands in the U.X. by teleprinter and the movement informatiaa of 
aircraft was passed to the LE:L.S. When received at Hill House the 
information was encoded and transmitted on the M.L.S. Medium Frequency 
Broadcast. Adequate arrangements were made to sae that traffic 
levels were maintained so that the enemy could get no information of 
'impending raids from traffic peaks. 

	

4. 	It was decided to split the M.L.S. broadcast into two halves, 
one transmitting movements which were mainly of interest to the U.S. 
Zone, and one to the British: Zone.,  In practice, the rules governing 
the overlap of the two Zones were so' broad that all movements had to 
be transmitted on both frequencies.. Later this caused considerable 
trouble, as the numbers of sorties were so largo that messages got 
seriously delayed. Efforts wcrc'then made to reduce the overlap 
messages to ensure that only those. movements were transmitted to the 
respective Zones which would definitely interest them., 

	

5. 	Movemizt messages were give* serial numbers, The object of 
We cm to maga malts to eh** ',hat they had rent aU asateasee. 
It ther etisod ea* thy aocla sok tor a repeat en an A.P. Osiskat 

,on which 11.14$. Hill House kept permanent watch. Hill House kept 
a listening watch on one H.F. channel for the British Zone and one 
for the U. S. Zone. 

	

6. 	The system as originally established worked satisfacterilY 
throughout the operation in so far as the 'British Zone (North Western 
.ind:Northern France, Belgium, the Netherlands and North Western 
Germany) i4sis,eonterned. The only change made was to instal a higher 
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power 4/F transnitter to counter attenuation as the distances 
increased, and to overcome the interference from German sources as 
our forces approached these sources and moved...away from Hill House, 

7. In the U. S. Zone tho system worked satisfactorily at first, 
but as distances increased, particularly when U. S. Forces everoaehed 
.the Swiss and Southern German frontiers, it became snsatisfaeory. 
A certain amount of the difficolties experienced -acre outside the 
scope of pure signals, but the fact also remains that the 6:1:tonces 
involved., the eratic areas of ref:option, and the loterfeoenee from 
Gerraali sources made reception of the broaacest difficult, 

8. To try to overcome the difficolty both changes in fret», 
quency and inorenses in transmitOro: -.)olorer in the Hill House bibadoast 
to the U.S. Zone were tried but aeicoer -olore satisfactory oircr the 24. 
hours. It was thus clear that retransmission from the Continent 
would be necessary. • 

9. The Ninth Air Force had set up at Le Bourget an internal 
Continental L'evanents and •Flying Control Or.  	It was 
decided to adapt this organization tosinelede the movements of air= 
`draft from the U0-4.:. to or through the U.S. Zone. The 41.L.S„Broad-, 
cast from Bill House was reeeio-od at Le Bourget and. passed, over an 
B/B' network to the interested Ninth Air - Force units,..-,  Ninth Air Force 
were also made responsible for passing.the information to First TACAF 
Unite. 

10.  Later a teleprinter circuit was provided between "3;,1 House 
and Ninth Lir Force Y,L.S. Le Bourget and wire circuits from Le . 
Bourget downwards. 

if. 	In the U.S. Zone the Ninth Air Force not only passed the 
information to Tactical Control Centres. but else to the Lir Force 

-Rprigades which would be effected by particular flights. A, A. 
C-.0.es were notified from T.C.C's through the Army A.A. Liaison 
officers on duty 4:3 the TOC.C. Operations Rooms, who transnitted a 
'Hold Fire": order to their G.Coll's covering the specifio time and 
areas of the flight concerned. 

12. Although the U,S.00ntinontal system as described in the 
preceding paragraphs mead very well in its final form, some diff-
iculties were encountered, at first which caused, or at least contrib-
uted to, the unnecessary loss of several friendly aircraft; 

13. Due to an apparent.misunderstanding of S.E.A.24F. and of 
Ninth Air Force instructions, the!l/P transmissions from Le Bourget 
were used. only as a "standby" to direct reception of the Hill House 
broadcasts by the T.C.C's, and were made only on request of the 
concerned. Since this vas a negative use in that it ras manifestly 
impossible for the T. C. C. to kno* if it had failed to receive a 
complete-Hill House message, many eomplete messages failed entirely 
to reach the T. C. C's and CoO.Rts. Also, in the ease of at least 
one T.O.C.„ the responsible-officers had, not been informed of the 
presence of an M.L.S. station at their location, and yam depending 
upon 'Operations channels from their Tactical Air Command. Headquarters 
-to supply themsdiatli.IoS. information, which often arrived too late 
to he of value. 

144 	Upon discovery and correction of the faults oueted above, the 
liovements Liaison Service on the Continent operated satisfactorily 
to the end of the war in Europe. 

15. 	It vas considered that the couslications of a wireless 
organliation for reporting movenents to the U.K. would be''so great as 

Ito 
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to make such a systela unworkable. It was, therefore, decid:d to 
rely on the use of corridors for -nights to the T.T 1,;- 	Tho o&nditacn 
of the encray Air 2orce helza.f,  to inke this syztem satisfotez:j. 

AO? 
16. 	A copy of the.** Staff directive on the 	organisation 
is,attached at Appendix 'At". 
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. Appendix 'G' 	Fly-4ng Restrictions 

INTRODUCTION. 

1. 	„ 	It is essential for Units which arc primarily concerned 
with Air Defense to receive early notification of the movetents of 
friendly aircraft)  in order that 

All Operations and Filter RoOns (whether''-ir force 
• or .i1/0 whore tracks of aircraft are plotted, may have a means of 

identifying the tracks.. 

b. Unnecessary air raid warnings shall not be given. 

c. Friendly aircraft approaching a defended area shall 
not be engaged. 

2.. 	The procedure for the notification of friendly aircraft . 
MovencntsthroughOutthe BRITISH 'SIRS is defined in Air Ministry 
PubliCations SD 158 8: 533 but these documentS:de not defihe the proc-
edure for the notification of .aircraft movements to any Air Defence 
system,established on the Continent. • 

OBJECT. 

3. 	The object of this instruction is  

a. To define the organization and procedure for the 
nOlification of friendly aircraft movements to Air Defence systems 
on the Continent. 

b. To ensure co-ordination amongst the existing Movement 
Sections and any 	which may be established on the 
Continent. 

c. To amplify the terms of Air Ministry Publications 
SD 158 and 533 to the special requirements of Continental Operations. 

d. To allocate the various responsibilities to those 
concerned with the Aircraft movement organization. 

/RESPONSIBILITY 
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RESPONSIBILITY OF THE.SUPREEE HEATIUARTERS. 

4. 	The Supreme Headquarters, AEF:is-,reSponsible_for : 

a. Laying down the policy for the Movement organization 
in so far as the Continent of Europe is concerned. 

b. Defining all corridors to be used: for flightsby  
aircraft engaged on non-operational missions between the UT. tai the 
Continent and for passing this information to the Lir 
a' request for it to be promulgated in SD 5334 

OUTLINE  OF ORGANIZATION FOR THE NOTT:CITON OF:YliIENDLY AIROVAFT 
lDVFLENT.S AND -DEFIRITION 0:67 RESJ7,X3Tr'IL13IES. 	 • 

Existing Air Liaistrz insuntions pertaining to the  

5. 	In order to deal With the movements of aircraft which are 
directly concerned with Continental:operations and which are flying ' 
between the UK and the Continent theno=a1 moveftent notification 
syston set up to deal With movements in the. UN. as laid -diewn in Air 
Ministry PublicationS SD 158 and 533 has had to be reinforced. The 
provisions of SD 158 and 533 will hot. or remain in -force in this 
new organization and*wilI be augmented, as Shown belOw. 

6. 	It will be the responsibility of the appropriate Air Force 
Commands in the United Kinndan to notify the app.uonriate: lipvement 
Lidisen SeetioninaccOrdance With 3 SD 55, ditcraft moVements for 
flights'throug'.1 the Supreme Commander's theatre of operations, 

Central Aircraft MOvement.Liaison -Section at Hill House 

7. 	The Air Officer Co.-manding-in-Chief, Fighter Co and, has 
established and operates in accordance with the reqviroments of Air 
Staff S',1AEF„ a central Aircraft I.evement Section. in. No.11 Group Filter 
Room at Hill House. The ACC-in-C; 1!lighter- Comnand, has arranged 
thP AILS at Bill Hobse to be responsible for ;- 

a. Broadcasting by wireless to the Continent, tho 
movements of aircraft affecting the BRITISH ,areas, 

b. Passing to the Ninth Air Force ms Section- at LE 
BOURGET the movements of aircraft affecting the US areas, 

c. The dissemination within the. UK to those units 
concerned of movements of aircraft flying from the Continent to the 
Lat. 

The detailed organization which the LOG-in-C, 
Fighter Command has put into effect at I. 	:J.11.- Touse is given at 
Appendix 'A'. 

Central Movement Liaison Section at Le Bourget. 

8. 	The Commanding General, Ninth Air Porte, 14 responsible 
for setting up a 'az Section at LE BOURGET. He is. 	arrange for 
theTILS Section-, LE BOORGEV0  to be organized to carry out the 
following responsibilities 

a. 	The reception of 12.09 messai -as affecting the-  Ninth Air 
Force- or First -474..-,F areas from Hill HouSe, and the re-tz•dasmission of 
these nes ages to _those units„under 	Zland-  of the Comend.ing General, 
Ninth Air-Force, which require the .11fdrraai; i021. 

The 118 Section, LE BOURg17,--Is Als° to re-transmit 
tho information to thoie units of t:-IoFirst 	whieh require it, 
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The detailed organization on which the LE BOURGET 
"-ZS is to work is at Appendix '13'. 

b. Passing to the 113 at Hill House such movements of 
aircraft flying from the US areas to the UK as are required by SD 533. 

c. passing to the appropriate US formations internal 
movements between US Sectors on the Continent. 

9. 	Commanding General, Ninth Air Faroe, is to _make arrangements 
direct with the Commanding General, First :ACAF for the re-transmission 
of the IMS informntion from .13 BO= to First TLCAF units. 

:ZS at Control C.-eaters and Air Defense Formations on the 
Continent. 

10. 	The Comaanding Generals, Ninth Air Force and first TACAF, 
and the Air Officer Cormanding-in-Chief, Second Tactical Air Force, 
are to arrange for Special ...ovements Sections o be set up at their 
respective sub-units as follows: 

a. Group Control Centers/Tactical Control Centers. 

b. Base Defense Sectors/Air Defense Uings. 

11. 	. 	The Com,--anding Generals, Ninth Air -2orce and First TACAF and 
.the Air Officer Coemaading7in-Chief, Second Tactical Air Force are to 
arrange that the Special Lovellent Sections set up at their respective. 
sub-units : 

a. Receive in the cape of exierican areas, the movements 
messages of aircraft broadcast from LE BOURGET. 

b. - Receive, in the case of the British Areas, the movement 
messages broadcast from :All souse. 

c. Arrange for the passing ,of internal movements of 
aircraft flying within the Continent or to the UK as detailed in 
Appendix 'C'. 

ROUTIUG OF AIRCRAFT Art RESTRICTIMS- ON FLYING.. 

Aircraft Engaged  on Ceerational .1,assbns. 

12. 	Aircraft engaged on operational missions do not require -
clearance from any Movement Section, but must notify the movement to 
the appropriate Movement Section. 

13. 	All aircraft engaged on operational missions, other than day 
fighters and night fighters under ground control and Bomber Command 
aircraft, must be routed clear of Restricted Areas to Flying. Details 
of the routes to avoid these areas will be -obtained through the 
Movement Section to which the Unit concerned normally notifies 
aircraft movements. 

14-. 	Further restrictions to•flying are contained in Appendix . 
'G' which is in accordance with the provisions of SHAEF Operation 
1-,emoranda No. 7, Appendix gE'. 

Rules for Fli-hts between Airfields on the Continent by Aircraft 
engaged on :on Operational 	 

15. 	The rules for clearance and notification for pilots of 
aircraft proceeding from the United .--cc.ingdom to forward airfields and 
from Base area to forward airfields are contained in para.5 of 
SD 533 (ZUGRIP). 
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16. Pilots of aircraft faring between the, areas of Ce.:Isite 
Groups/Tactical Air COmthands wtli eblalh:permisE,ien for tne:r erep-
osed fliget from the Group Control C;.-,.nee/Tactical Control Centac 
befdre talzing elf. 

Establishment of Corridors Bctneen the United Adudem and 
Continent.- 

17. 'ihe corridors to be' used between the United 	and the 
Continent have beeh published by tlupeeme=Headquarterse .:. 
Expeditionary Force. All altentdons and additiens 	the 	of - 
corridors will be --)romulgated 	nraen,2meut.:3 to SD 533 (=CRT-2:; this 
document also contains inetAteUone for flights in corridors and it 
must be Made available to all piles, 

ACTION AT iAORS ON T:E CONTI:WU 

18. • a. ALORs nal.be issuod with the code referred -to in 
Appendix 'D' and they willrbe able -o obtain friendlyaireraft move- 
ment notifidations by listening in to the broadeasts 	 Fouse 
or to LE BOURGET in ease of the US 	They nill'ia any case be 
connectecletcetheepropriate Grou,p_and 7enetleal oentrol Centers or 
Base Defense 3Petor/Air Defense -.:in ee ceeeer!wde  and it is the 
responsibility of the liaise: off7ieet ln eaoh CCCACO, BAW4T, to 
insure that all necessary infecmation on the, moverenta Of friendly 
eaircraft is passed to.the ALGR. 

• 
. information cencernIng airoraft,moVements may he passed 

to gun sites in Slidex Code when the aireraft aee td.t.in 15 Minutes 
of their estimated time of arrilial -over the area in queszien,' 

c. 	AAOR'S-will normally Se lecatedeattheTactiCal Contra/ 
Group Control Center or -crirl have 'two-lay coMMiznioat-ions with thee 

: centers. All movemontt notifications-rill be reeeiVe6 ty the auty 
offieer nt the AA(-  24-e 	the 	thcee,A. 	ie net 	th, :CC/CCC 
from the movement liaison officer at the TCOVG.0./ 

de— Upon receipt of a "positive" or negative meesage 
from the TOC/GOU regarding Bomber Coemand's proresed opl-at:cns for 
the coming night the AA.O.a will pass the appropriate neseage to the 
Restricted Areas Ter Flying under its operational contro.i. 

e. Similarly when the TCC/GCC requests a ,"held fire", 
the AAOR will pass on those requests to the 	at the 11.,'.-stroted. 
Areas concerned. Any subsequent changes  in the time limit of the 
"hold fire" will be immediately passed from the a« OR to the AADQ 
at the appropri&te Restricted Areas. 

COMITNICATIO.14S. 
• 

19. The communications set up for - the. ISS organization are 
shown at. Appendix 

20. The 	security regulations for reportin011ovdments of 
aircraft by In are detailed at Appendix 'D'. TheSe regulations are 
to be strictly enfOr6O4 

PASSING CF FREEXDLY PLOTS fl TI.11 el.H1R TO - A :,A.DE*NOVS. 

2t, 	• 	a. 	In general, eurrent -61oce 	friendlyaireraft raking 
an unscheduled enti.: ffen the atreetiee ef enemy bei6e-ert-d.tery An:.co 
an area defended by A:‘ 	he- paey.ed iwnerliate'iy te1511 2ds sl!!'t 
Sections "in the elea.._-"; eed a'1,40 	 lateraY te.adaeent 
sections t):-.at ita:e be affer,tJ7:d:  eTeeeqe.thdt tf the nuMbet,-.4 ail7017aet 
in the flight involved 	than five.,tho 	 N:ua. 
whether or not the plots will be passed 	the clear3-;:basing-40e 
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decision in each case on : 

(1) The likelihood that such current information 
could be used to advantage by the enemy under the conditions 
existing at the time and 

(2) The likelihood of the planes being fired on by 
friendly 4U if theit identity 17as not broadcast. 

If an 	position recognizes or identifien as friendly, 
aircraft returning from the direction of' enemy hold territory 
that are being plotted as unidentified, or on whidn thore is no 
previous infermad_on, the identity will be rocorted uvaarde - in 
clear, in order that the action authorized sub--paragraph (a) above 
may be taken by the Controller. 

By direction of the Deputy Supreme Commander: 

(signed) 

ylajor General, U S 
Deputy Chief of 	Staff.  
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LIRCR-FT  :LA U= LIAISON JiTLL   

/. 	Aircraft movements notifications will be received at :ill 
7;ouse either by telephone or teleprinters. One copy of the message 
is for the Filer Controller for normal identification purposes. 

second copy of the message is to be delivered to the ::ovement 
Officer who will : 

a. Co-ordinate the information with that of other 
movement messages. 

b. allot a Lill '_=souse o2efix letter and reference number. 

c. Pass the message to Hill 7ouse Cypher Section. 

2. or the pur2ose of notification from iTill House to form-
ations on the Continent aircraft movements trill ae divided into three 
categories, namely; 

a: Those which affect the BRITTSH areas. 

b. Those which affect the US areas. 

c. Those which affect both the _MITISU end US areas. 

3. Movements in category a. will be transmitted in code by 
W.:: for reception by units in the BRITISH area. 

4. Movements in category b. will be sent in code by tele-
printer to the Central Movement Liaison Section at LI?,  BOURGET. An 
7- 7/F two-way link exists as a standby 'in case of teleprinter breakdown 
and L18 a further standby, movements may be passed over the telephone 
network to LB BOURGMT via SLURP Lir.Opt PBX. 

5. Kovements in category c. will be sent by VT to the BRITISH 
areas as shorn in paragraph 3 above and by teleorinter to LE BOURGET 
as shown in paragraph 14. above. 

6. Notification of the movements of RAF Bomber Command 
operating by night will be repeated in the broadcast every half-
hour and this repetition will continue until,  the aircraft have 
crossed the Continental Coastontheirtay home. 

7. In addition to the orocedure detailed in paragraph 6 above, 
a general 7arning will be sent out r:z early as ooasibleeaandaytindicate 
.whether Bomber Command Aircraft till be operating that night. See 
Appendix 'D' Security Regulations. 

O. 	 It is the responsibility of the Officer in charge of the 
Mevement Section.rto ensure that a sufficiency of durmly0 messages 
are transmitted during periods of little activity to ::aintain an even 
flow of movements messages each day. Details of the Security 
Regulations era contained at Appendix 'D'.. 

9. Whenever possible the Movements Officer at Hill Heuse 
will clear by 0500; hours daily, all _movement notifications in respect 
of pre-arranged missions scheduled for that day; thus leaving 
communications clear for other sortids ordered at Short notice, 

10. ;pith the exception of movements of strategic bombers operating 
by night and on niept fi- ncors, no :movement notificatiods may be 
transmi.ted by -;!//T )*.rora ;1111 House before 0001 hours in rcsneet of 
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sorties scheduled to take-off after 0300 -hours.. 	...:11.;ts rostriction 
does not in any' way affect the notification of aircraft rove cents 
being sent to fill House at, any 'time. 

11. 	' 	Movement messages Must be broadcast either to the BRITISH 
sector or sent. by teleprinter to i BOURc;ET strictly aCcordfulg to the 
serial numbers p.ilecated... 
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PEidDIX 1B1  

KOVEIENT LIAISON ARR:YCO. .MS AT LE BOURGZT 

1. On receipt of moveraen.t messages from Eill House, the 
Kovaaent Liaison Section, 12 BOURGET. is to re-transmit the raessagsed to 

	

those units of the Ninth 	Force and First TACAY which might. be, 
affected by the flights in question. 

2. _  'The M.L.S. messages passed by 7.1T to the units of Ninth Air 
Force and First TACAF,are to be broadcast as received from Hill House 
and in accordance with the security regulations contained. in Appendix 
'D' to this instruction. 

3. The 1.1L3 Section, LE•BOURGET, is to arrange-  that any move-
ments of Bomber Co-inland aircraft received. from Hill House, are trans-
mitted to the units for which it is rosponsible,every 30 minutes frot 
the time they are received until the aircraft have crossed the.  
Continental Coast on their T;ray home. 

In. addition to the procedure detailed in paragraph 3 above, 
the general warning indicating also whether Bomber Command aircraft will 
be operating that night will be transmitted to units when received -
from ILS Hill rouse. 

5. 1\-U,S, LE BOURG:11', is to keep YLS, Hill ouse, informed. of the 
various US Tactical Areas. my alteration in these areas is to be 
passed to Hill House immediately. C-rid co-ordinates will be used for 

	

-passing this information. 	The boundary ,betIvc.,.en Second 	and. 
9th Air Force will be - passed to Hill House from the SHL1! ,  Main 'Jar 
Room every week or whenever there is an alteration. 

6. Aircraft movements effecting the 'U, s. areas will be sent tO 
the N.L.S. Section LE BOURGET. The 115 Section at LE BOURGET will 
pass any, notifications of •in.-errial movements of alrcraft within the 
continent received by them to the US Tactical Air :Forces and Air 
Defence i7ings concerned. 
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ORG.INIZ.A.TION •JITHIN HOITEMNIT SECTIONS 4,2 GROUP 
CONTROL GIIITRES/ TLCTIC,..1-001iTROL GINTR2:8  
`LSE DEP:TA-0.T', SEOTCRS/i.a.P. LITIFITZCF, IMICS 

1." 	-Each Group Control Centre/Tactical Central "Ca tee" and Base 
Defence Sector/4ir Defence ;ling 	obta.in' the notification of 
movements of - aircraft flying from the L1K. to the Continent as 
apprepriate, and will have this information cvailable to ...szist An the 
identification of tracks. 

2. The -17.0v=ement. 	- at each'Group Control Centre/Tactical 
Control,Centre and Base Defence Sector/4'11r Defence Wing is to identify 
the tracks plotted. 

3. The Lever-lent Officer at a Group Control Centre/TactiOal 
-Control Centre will- transmit notificat 	-116-Vefaents .by airori‘i't 
operating 'from the airfields of' his Group Control Centre/Tactical • 
Control. Centre ,as follows 

.L.ireraft flying to a Base 41rea. To the ilovenent Seetion 
at the appropriate Base Defence Sectortiir Defence :fing: 

b. .i.ircraft flying between Cez2posite Greups/Tactica,.1.-,Air‘  
Commands.  -ifnenever aircraft fly' out of, the area of their atm GrOL  
Control Centre/Tactical Control Centre or Base Defence -,7ing/Air Defence 

- Wing, it is the, responsibility.  of the Movement Offieca:  to ;notify . 
the flight to the 15:ever:lent Officer at the Group Control.,Cintre/Ti-..s.ctical 
Control Centre or Base Defence ,/ingt,ii Defence._ :"Iing.into ,hose area 
the aircraft 	fly. 	'here will be no necessity to ;inform till. 
House of friendly aircraft movements over' the Continent when such air-
craft do not intend to land in or approach 'within 20 :Ales of then  
coast of the United -,<:ingdom. 

' 	a. 	..1Tev..ement Notification 'for Transoort L.ircrc,f't Operating 
from .Por.vard. Lirfields. 	For-c:ard ,Staring Post5.., 	be set uo for 
the use of Transport aircraft, and it is the responsibility of the 
1.:ove.:2..ent Officer at the Base Defence Sectort;ar Defence `;:ing to notify 
movement of aircraft from the For,vard. airfields. It•  is the res-
ponsibility of the Group Con:;rol CeStra/TL-Lc.:tical:.C.ontrol Centre or 
Base Defence Sector/0dr Defence Wing in WhoSet;a:oea 2:":t;he Forward air-
field lies, to provide communications for movement notifications. 

b. 11:evement notification for flights by aircraft  which are  
not under the operating control Of -4y •GCOCC. :dovement netific-
ations in -respect of flightS by aircraft v,rhich .are -,not under the 
operational control of any GCC/TCC are• to be -made either to the near-
est Group Control. Centre/Tactical, Control Cen:;re 'which is to be det- 
ailed for this duty by • :eadquarters„ Second ..aetical Air Force, 

Headquarters Ninth L,ir Force or I:eadeuarters, First filL.CAP (Prey), 
who are also responsible forensurin3 that adequate cOtrat2nications are 
proVided for this purptise, or to, the Central. :7ovemerit Liaison-Section 

GE at LE BOURT, and 	is the respionsibility:ef-, the 1.:11.)vement Liaison 
Officer at the 0CC/TC0 or at LE BOURGET respectively, to ensure that 
this information is passed out to _all ocincerned. 

5. 	LirerAft -movements a.ffeating the US areas Will be sent to the 
Central Eoveme'nt Liaison Section. et LE 36URG2T and from there they will 
'be transmitted to the Taci.-,icaI Control Ocritres of tao ift,S., Tactical 
air  

Forces ec.>ncerned and to the 	I.efence Wings. - 
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APPENDIX 'D' 

SECURITY REGULATIONS 

AIRcynjamragTs CODE 

1. 	The Aircraft Eever--ents Code (CD 0299) will 	be used for en- 
coding Aircraft Movement messages - sent either by D/T, teleprinter or 
telephone. 

2.: 	The Aircraft :ovenents Code (abbreviated by A.M.C. ) is to 
be used in accordance with the instructions printed inside the cover 
of the code and the Supplementary Instructions for Movement Liaison 
issued separately. 

LOVE,.: 	R4704NCE NUEBERS.  , 	- 

3. 	Every movement message passed by one Movement Section to one 
or more other Lovement Sections is to be given a Movement Reference 
Number by the Eovement Section first receiving the message from the 
Flying Unit, or originating the message by instructions from an 
Operations Order, with the exception that messages transmitted toot,' 
MI, Hill House by VT or teleprinter, will invariably bear a Hill 
House prefiX, irrespective of whether or not the message originated 
in another Movement Section. 

' 	Movement Reference Number consists of a prefix letter or 
number (as listed below), indicating -*except in the case of 17.9 Hill 
Rouse - the originating Movement Section, followed by a serial 
number allotted by the originati6g Movement Section. 

5. 	The following prefixes will be used 

AILS 9 Group 	 - 9 
ELS 10 to 	 -10 
EELS 11 n 	 - 11 
ELS 12 If 	 - 12 
ELS 13 " - 13 
ELS, R.A4F.N.I. 	 R 
1.15 Fareham 	 F 
1L$ Sub-Section Abbotsinch 	 , A 
ELS Hill House 	 H 
83''roue 	 - L 
84 Group. 	 C 
85 Group 	 - D  
IX US Tactical Air CoLimand 	 - X 
XIX US Tactical Air Command 	 -' Y 

-IX US Air Defence Command 	 - 
EIS Netheravon 	 N 

6. 	' Each mo:ioment section will start its daily 	-series of reference 
numbers with the figure 1 at 0001 hours daily, and continue with 
numbers in sequence until midnight, when a new sequence will be started. 

7. 	1:esseges from Hill House for the British Sector will start 
with the reference .T11 .at 0001 hours daily and those for the American 
will start with the reference HO at- 0001 hour's daily. It is essential 
that all messAges be transmitted in their correct sdquenee thro-th- 

out the 24. V.,ours.,, 	• 

8. 	Movement Reference Numbers are NOT to be encoded, but all 
referencgas, thereto.  in the texts of other messages must invariably 
be in`ode (see pare..11). 

/PREORITIM 
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PRIORIXItS 

9. 	Nomal signals xiorities will be allot, Ged by ills,  7ill:ouse 
to all movement•messages transmitted by .:J/T or teleprinter as 
follows : 

I1DST E:I.--)IATE -For messages requiring urgent attention. 
• 

'FFnIATE 	- For i'lights crossing Continenta Coast within 
30 rainutes of TOO of message's. 

1WORTANT 	Jjor flights crossing Continental Coast betw-
een 30 and 60 minutes after TOO of 
messages.. 

i,x).RDaPaTr 	- For Flights - Crossing .Continental Coast more • 
than 60 minutes after TOO of messages. 

-PEFLP.MTARY  ;WARNINGS. 

10. 	In addition to the generaluotification.of the - noVonents of 
RAF BQUE1017 Command aireraftj'a-general warning 	be broadcast 
(twice) 'with an interval of one hour between as early as possible 
each day to indicate whether or not RAF Bomber Connand aircraft will 
be operating that night. These messages are to use the groups for 
"positive" and negative in the Al.iC and are to be padded up to at 
lease nine groups in accordance with•the"Instructions for Lie 
Liaison" (Tables V and VI of the AMC). • 

SECURITY 1:):AUTION:64. 

11. 	hessages encoded in ALC are to consist entirely of code 
groups except for 

a. The initial group, Comprising of :ovoment Referende 
Number, 

b. Aircraft call signs (sec Instructions to AMC),'and 

c. . The time of origin, all of such gill invariably-be 
in plain language. 

12. 	Lessages that have. been transmitted in 	are NOT to be 
retransmitted in plain language, whether by VT, teleprinter or tele-
phone. Nor are the literal texts of messages in Li, to be retransmitted 
in another code. 

13. 	A-A-Operations Rooms wishing to pass movement information 
to gun sites (not holding - Alia nay do so in Slidex Code proVided 
that : 

a. The message passed is not a literal text of the ANC 
message in question. 

b. The message is passed not more than 15 minutes 
before the aircraft ETA over the area. 

14, 	The Aircraft Levements Code, used in accordance with 
instructions, provides adequate security to the contents of messages. 
Certain precautions,. however, must betaken in order that the type 
and. volume of traffic transmitted do not provide the enemy with 
valuable advance information of upending operations. 

15. • 	Movements Sections are to, conceal the volume of "live" 
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traffic originated or retransmitted by. them by the transmission 
of dumpy messages. The preparation and transmission of "Dummies' 
is to be in strict accordancewith the instructions to the 4111C and 
to the following additional instructions : 

a. Under no circumstances must:signal operators be 
permitteclto knau which messages are "live" and which are "dummy"„ 

b. The time of origin_given to a "dusty" nessme 
must be from 5 to 15 minutes earlier. 	than the time it vial be 
transmitted. This time lag represents' the time normally taken 
to encode a true message, but depends.  upon the length of the "dummy" 
message concerned.- 

c. _Service signals •on "dumrAy" messages must be'_.  "•` 
passed in Vie same proportion as are passed en "live" messages and 
must be ,replied to in the samenner as in "live" hessagei. 

d. "tummy" traffic is not to be transmitted when 
weather conditions make flying impossible. 

	

The volume and tirr 	of "dummy": traffic tray stitted is 
to be so •controlled as to conceal all but major yariations,in-the 
flaw of "?ive" messages. 	Since it is normally-ippracticahle to. 
maintain the total ("live3  plug 4duary"),  traffic at a.lavel suffic-
Iently high to-co7ermajor peaks, it is essential to conceal oper-
ational intentions that-are revealed by the preatien of falsepeakS.: 

f. At certain Movements Sections (e,g.Continental. 
LIS Le Bourget) the volume and timing of outgoing "live traffic 
brcars a relation to.the volume of.incaming "live" traffic. This 
correlation between incoming and outgoing messages must.also:be 
• established in the passing of "duramY" traffic. 

. 	. 	• 
- Du;-dying is to take place on traffic Rasped by 141S , 

Hill House to Continental EMS, Le Bourget, regardless of-whether 
'this traffic is.*ansmitted by VT or toleprinter. This is necessary 
in order that the prbportion of that traffic which _it is. necessary 
for Continental FMS Le Bourget, to retransmit shall carry the - 
aorrectratio_.-of--"dumme-traffic, as explained in f, above. 

16. 	The _responathilitY.forcontrolling the flow of traffic 
in the_ manner above indicated is to be assigned -to an officer. NC 
is to make'a close analysis of traffic,-keep graphs showing total - 
traffie.ara iontlinb traffic hour lay hourfand, regulate the flow of 
outgeing-"dummymeSsagesin such manner as will achieve the 
desieedTurpese., 
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COLEMNICIATIONS  

UNIT) KING-D01.1 TO 'BRITISH SWTOR. 

1. 	All notification of movements frera .1.14S Hill House to the 
BRITISH Sector will bc broadcast on H VT/T.. 

2.- 	Hoveracnt rocs ;ages arc broadcast strictly 'according to the 
serial numbers of the movement messages. In order that a,tly.  GOO or 
Base Defence - Sector can request a repetition of a raesr.;age miSsed or 
not received correctly, the i.7,S 'Section will naintain 
watch for the BRITISH Sector. Any movement messages, -,-;hich any GCC 
or Base Defence Section wishes to pass to rr,s Hill- House, will be 
passed over. this HE? .wir channel. 

UNIT) FaNGD011 TO 	BOURGET:1.1Lp. 

3. 	All- notification of 1710170171Cilt S from 2ILS Hill.  House to' the. 
American Sector will bc passed by teleprinter to 	'LE .BOURGal.'. 
In addition, an HP 11/T watch is to be 	 between LIS Hill 
-House and 1,-cr,S LE BOURGT 

4.. 	If 1[1.3 Iii,1l House and 	33CU1 G-4,-T are out of cerLlun- 
ication both by' teleprinter of 1/2, if.nr, Air Staff 	Opt. tele- 
phone circuits nay be used. 	.ehe 1311)1, 5? 	telephone circuits arc 
connected directly to aitia? Air 0-of- FIX 	r Staff., SHALT (IAIII) 
and Cross Channel 1-1-.1X, Stan-a..)re. 

HIS, LE BOURGFIT TO )...1117TH Aii FORCE .1.11) FIP$T TACAP, 	s AID BASE 
D.J1- 1.7.CE 7,71.TGS. 

5. The Cormanding General, Ninth Air Force, 	conjunction 
with the Conmiandiri&noral, First T.ACAF, will arrango for a satis-
factory network to be established between 1.26 LL1:-  BOURGET and the 
FCC's and Base Defpnce Vans.; of the Ninth Air Force and First MOAT?. 

6. In the event - of 1-7T6 LIJ BOURGET losing comunica.tion to 
any of the FCC's or Base Defence ::rings, of the iii.nth.L.ir Force or 
First TACAF the Air Staff SHAIJF telephone channels to the corm:lands 
concerned nay be used for passing on the rabvcrient information. 
This couraunies.tions 'system, howcver, is not to be considered as the 
primary moans of -coracrunicatien for. passing notification of move-
raents, but as an onergencil system to be Used should the 'normal 
system. f ail. 

NOTMCIATION OF Ill'i_LAMAL CONTIITZTTAL MOI=ITS OF A.T.RORLIT. 

7. Hovements of aircraft on the Continent will be warned 
through the normal .operational Comaunications network which pro-
vidp-s communications between' the' Base Defence Sector/Air Defence 
Wings, and the Group Control Centres/Tactical Control Centrers-  of 
the Composite GroupsAactiOal Air Comcznd.s. ic.teral 
P.ti0115 will also be provided between Groups/Coaaands and between 
Group Control Centres/Tactical Co.ni;r.;1. Centres. 

FRE..)U7'il CMS. 

8. . 	.Lir Staff SHAEF will be. .n.,s-i-)onsibic for allocating. fro- 

'cluencies for thozW/T channels zct -n7) be.%7.7:een the UT and the Con- 

tinent. 

9 	The Commanding General, ii :.nth Air Force will be responsible 
for allocating frc.scluencies for those channels set up betvieen 
LE BOURGX and. FCC's and Base Defence 1J-Lugs,. 
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APPXOIX IV1  

DIFINTIION OF =M. 
. 	• • 

1. 	Torus used in this Minorandum aro defined as.follouP: 

a. NON-0-01"=ONLLJAISSION. 	aircraft in engaged on a 
non-operational mlssion if tno primary puroose oflts flight is not 
to ongaao the onony but to carry out training, reinforcement, aUp?ly, 
tranzportatibn of atom or porsonnol, (other' than airborne.foreco 

.intended to be -dropped in a cobbat role in the course of tho fltght 
in question), 'or any other activity not directly deponClentupon the 
pro acne of the oncmy. 

1?4,. RDOOGNIKEDI-means that ate aircraft has been dotormined 
to be friendlyr hootilo by its ,hysical appearance, Observod actions 
or display of visual signals* 

c. IDEUTIFIM,noans.that an aircraft has been determined to 
be friendly or hostilc by , such Jearis, other than visual, as lee signals 
and Air For= fright report.inaicating presence or absence of friendly 
aircraft. 

ou 	siN DIX AILIJA0r, arc aircraft which have boon rocog- 
- 

nizod or identificd as friendly by one of the following  means: 

(i) Rocognizod as friendly by appearance. 

(2) Displaying correct recognition signals. 

(,) Mowing UP sigaals.--,Hccever, failure to show IFF 
signals is NOT proof that an aircraft is het-Anal,- 

(4) 'Flying with undercarriago or landing gear down, 
unloss clearly recognized an hootilo. 

(5) A bi-plane, unless clearly recognized, as hootilo 

(6) A. flying boat, unlosz clearly recognized an hostile. 

(7) Any aircraft with glidcrs in tow, unlcsc clearly 
recognized as hostile° 

(8) Following a proscribed route and method of approach 
to 4 aivun point, and its typo behavior correspond-
ing with information received concerning movuments 
of.friandly aircraft. 

(9) Four en fined aircraft unlesa clearly recagmiiod 
as hostile. 

HOST1LWRORUT, arc aircraft which have boon recog-
nized or idwitified an hostil-cir wlich rave committed a hostile act. 

f. HOSTILE LOT:. The.folIowing arc do-fined ac hootilo acts: 

(A) Attackia3 fri(naly rcrsonnol, ground targeto, 
chips or aircraft withberts or other wcapons. 

(2) Dropling flares at night without prior notific-
ation to the defenc4s ovor territory occupied by 
friendly forces or ovcr i shipping lying in ports 
or off beached in the bridgehead. 

(3) Diving 
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(3) 	Diving on friendly personnCl or chips unlo co the 
aircraft i3 in -ou.r. sui t of the enerAy. 

(i.) Diving from out Of the cur., from any height on an 
or cthor ope 	:Led vi.-ancrable area, wale zr; 

clearly re cogii &od as friendly by appearance or by 
showing c crer..:c t roc oguil. ion • L.7 ignal 

(.5) . Dr o-,-)Ding groape . of par..aehutifAc...• gr. eat or in nur.ler 
than crew 3 of 	ty.oe of frienay aircraft 
unles::: prior notificat ion haz bc, en roccii.Tedt  

arc ;vulnerable area z defended by anti,: 
aircraft art 	 cla 3 if ic at io-n 	artillery 
Zones, -Gun Lk:font:1.0d 	oz' :drf ield3 . have . C,.ifferen 	dogroc:c..., of . roc t 
rict ionz to flying and. special rules for anti-al rerc7ft-  pngagerientu 

-h. 	ITITEF•IPICITZ.7:-ITURS 	.:.J.eanc that LA firo io 7 Pr-re att ••• 
ic ted NOT that 	,i3 14.nre st?_-ict 

BaLT, RousLi is the --Inc of the 11 Group Filter Room at 
Me I 

Stanraorce 

DOUBTFUL TYCLICS are .t 	in rc.zipcct..af, 1.7hiCh the 
evidence of friendly id e-Iitity nfi vi evi(:..enec. of he:Ail°. identity arc 
c cm; ido rod by the Identifying autil.:22 	tJ t1(.. 	 ly 
Viithin the Raid Reporting 	ouch 	:r r..re e.c,si{;11.-Act-1, with -the 
letter 'Xt. 
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IVS21:10TIONS TO' FLYING, 

COOMRLL. 

This .A)pendix contains a summary of these restrictions to 
flying which are designod to reduce the risk ofdemage to friendly 
aircraft by anti-aircraft gunfire and which Lin Force ?pilots' flying 
over the Continental Theatro of Ocrations and adjacent vators must 
know. Special arrangements have been ;lade to safe guard aitcrafb 
of RAF Bonbor Gormand flying by nit over areas defended by LA gun. 
Details of them nrrangenents arc contained in SaLiV 1,1V pacnce 
Instruction No.: 5. 

' PUR-20SES OF RESTRICTINS.  

2. = 	The purpones of these rertrictions to flying are to reduce 
the possibility of surprise att; -'ek by onom: aircraft and also reduce 
the risk cf daaage to friondli lircr,.ft by anti.aircraft gunfire. 

AVOIWC11 OF "BOSTILE ACTS" 

3. Friendly aircraft will avoid flying in such a -lanner as to 
give the aDpoarance of co :lifting iftleEtilo act". Among the "hostile 
acts" to bo avoided aro: 

ai 	Diving on friendly pee so. 	or ships. 

b. Diving frem out of the sun, from any height, an an 
airfield. 

LSTABLISHING OF ItWTIfY. 

4. a. sacs of In, 	cots :lust be unod in aocordanco with 
the instructions laid down in SHALT Operation lionorandwallo.i9. 

b. Use of recor,nitionAcnalr44 Vhonovor friendly air-
craft find themsolvos over ships or restricted areas, have inadver-
tently committed a "hostile act", have COAO under fire from anti-
aircraft artillery over friendly territory, are approaching airfields 
at night to land, or generally wish to establish their friendly laden-
tity, they will either flash the letter of the period on their down-
ward recognition lamp or fire the colours of the period by Very pistol. 
Care must be exorcised that the propor recognition signals for the 
period are used. 

FLYING OVER RESTRIUTa) AREAS. 

5. a. Inner artillery  zones (l o). Except for aircraft of 
RAP Bomber  Oonuand which aro permittod to operate over certain IAZIs 
provided. movement notifications aro made, aircraft are prohiLitod 
from flying over an IAZ. The only time the prohibition nay be lift-
ed will be during the hours of dayli_ht when the Sector/Area' Con-
troller nay order anti-aircraft unfiro withhold or suspended by 
passing the order "HOLD ITIIIJ" so that fighters nay nako interceptions 
over the IAZ. Air Force/ Coa-:andors will inform pilots of the limits 
of each IAZ. 

b. Gun dcfunded areas_KGDA10. Aircraft arc prohibited 
frau flying below 500 foot ovor a CDA, This prohibition nay be 
lifted, by the Sector/Area Controller passing the order "HOLD rTRE" 
to anti-aircraft artillery; so that fighters nay oporato at any 
altitude over the GDA. Ekoapt for aircraft of bomber camnand. for 
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whorl the necessary movement notifications have been passed, friendly 
aircraft should noraally avoid flying over GDA's unless they are in 
close pursuit of eneny aircraft, Air Force Comaanders will infora 
pilots of the limits of each GDA.. 

c. Airfields. The following rules for approaching airfields 
arc designed to lessen the risk of friendly aircraft being mistaken for 
enemy: 

(1) Reduce speed on an-roaching the airfield. 

(2) If possible, lower undercarriage before descending 
below 1,000 feet. 

(3) On no account make the first ap-Iroach out of the sun. 

(1.) Foyer approach in a straight line at a low altitude 
except on prearranged ground missions. 

(5) Circle at a height of not less than 1,000 feet, or 
below clone...before aye »rcacidng to land. If the air-
field is adjacent to restricted area, circling rmist 
be done within Lhree rules cf the centre of the air-
field. 

(6) At night, ualesr -leather conditions make it impract-
icable, a-,-)r--sch the airfield at a height of not less 
than 2,000 feet. 

(7) .'her: landing on a strange airfield, or ono which has 
no or nnizcd night landing procedure, flash the let-
ter of the period on the recognition light, followed 
by the letter "F" if floodlight is required. 

FLYING OVER SHIA.51.1.1q. 

6. 	a, Ships in unrestricted waters. Aircraft will, as far as 
possible avoid flying overhips in unrestricted waters, which are all 
sea areas not specifically classed as "Limited" or "restricted". 
Ships in unrestricted waters are at liberty to engage any aircraft 
within effective range (12,000 yds for Heavy A.A.gans, 2,000 yards 
for Light A.A. guns), not recognized or identified as friendly. 

b. Definition of Aircraft Areas, An "Aircraft Area" is a 
sea area in which the conduct of aircraft and surface craft is gov-
erned by special rules based on the absence of enemy air activity. 
Ships will be instructed that all aircraft are to be assumed friendly, 
and that they are not to engage any aircraft unless definitely visuallY 
recognized as hostile or seen to caanit a 'hostile act". The burning 
of a lcigh light (searchlight) by aircraft will not be regarded as a 
hostile act, Aircrews are to be instructed that, before they attack 
surface objects located by radar, th,.. contact must .be visuslly recog-
nized as hostile. If operational conditions perilit Allied warships 
will fire the aircraft pyrotechnic r_;so,,lition signal of the period 
if it is considered that this vj,ll ,ssist an  aircraft in establishing 
the ships friendly identity. Ts ,> nen-firic.-  of the aircraft recog-
nition signal is not, huaever, jo be t- Y1 by aircrews as an indication 
that the ship is hostile. 
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FORI,LTION OF  71.• FIRST T-CTICAL AIR FORCE (PROVISIONAL) 

1. The landings on the Mediterranean coast of France, and the 
drive northward towards a juncture with the Twelfth Army Group,. 
was made by :iediterranean Theatre troops which later became the 
Sixth 	Group, and by elements of the hediterranean Allied Air 
Force. ';hen the juncture was made, and the Sixth Army Group came 
under the full command of SC-',EF and became BTO troops, the problem 
of command of air units for further eperations with the nett Army 
Group Headquarters arose. It was deciCed by SCAI2-and the 
Commanding General, U)STLF, to provide such support by the 
formation of a new air force headquarters, in preference to placing 
the responsibility of co-ordinating with two Army Groups upon an 
enlarged Ninth Air Force. This new air force, as the First 
Tactical Air Force (Provisional, was composed of three major 
components; the III Tactical Air Command, the First French Air 
Corps, and the 42nd Bomb -ling (M), plus ancilliary troops. 

2. The initial staff for the new Air Force Headquarters 
was drawn largely from Headqlprters, Allied Expeditionary Air 
Force, and from units forming First TAC.F (Prov). Signal troops 
were initially provided to First TACAF (Prey) by LE;,F, by the 
transfer of the 385th Signal Service Company (Lim), less a small 
-iLC cryptographic detachment which remained with Signal Division, 
ALP. This left AELF entirely dependent upon the Royal Air Force 
for radio communication and upon Air Formation Signals for wire 
communication, the only U.S. signal function handled by U. S. troops 
being that of cryptographic service. Further signal troops made 
available to First Ti.CAF (Prey) from other sources were the 322nd 
Signal Company, 	and the 459th Signal Construction Battalion, 
(H) (Avn). 

3. Although First LIMP (Prey) had available the signal 
troops set forth in paragraph 2 above, they were insufficient for 
its actual needs, especially in the matter of signal construction 
units. Due to the poor existing civil and military wire systems 
in their area of operation, the very diffieult mountainous and 
sparsely populated terrain, and the fact that the First French 
Air Corns had no wire construction facilities or troops, there was 
a real requirement for at least two, and probably three, Signal 
Construction Battalions (H), in addition to the 459th. 

4. The original construction unit, the 459th Signal 
Construction Battalion (H) (vn) was transferred, from Ninth 4.z• 
Force to First T.L.CAF (Prey) in the latter part of November, .94.4. 

/Three . 4, 	' 
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Three more such battalion6 ere reauested of U3STLF, to be 
requisitioned from the United States and assigned to First TLCAF 
(prow), but they failed to Materialize. Ln. attempt Was also made 
to obtain a French battalion fromNerthAfrica, but upon-dis-
covering that it would have to be completely equipped and trained 
before use, it was not considered practidable. Thus, First TLCLP 
(Prov) was renuired to operate with less than an operable minimum 
of signal construction units, with- all the- attendant hardships 
and difficulties. In view of this situation the results obtained 

the provision and•maintenance of wire 'circuits were surprisingly 
good. 

5. 	Signal operations- of the First TACAF -Frov) began in 
fact on 25th October, 1944,-when•advance parties from the 385th 
Signal Service Company (Lyn) and from the- 322nd Signal Company, 
:;ring, moved franVerw4illes, France,. to Vittel, France (the site 
of Headquarters, First TLCLF), to commence the installation of 
a Signal centre. Communication was first opened to the major 
units. comprising the Lir.Foree, to the Sixth Lrrry Group and to. :, 
Ninth Lir Force: .(Ldv). Further expansion of the systeM followed_ 
in record tiMe, and by shortly after l'th r:Tovu.lber 1944, basic 

communications for the hair Force were established in some 
for: tk.?- all Suporior,:parallel„ and subordinate headquarters, 

6, 	- Due to the personal-acquaintance withlhe staff officers, 
and the somewhat "paternal" fooling torard'the Communications , 
Division First 4- C. (Prey), unusually-close cooperation and 
.understand 	existed betwken'the staffs pf the Chief fair Signal-, 
Officers,.Lir Staff, SHAW, and the Director of Communications, 
First TLCLF Prov), 
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4i(i1-z' OF THE S,H.1'..E,F, .1113510N - FRANCS 

Prior to 'the liberation of Frame in 1944, the French 
Air Minis-b7y and the french Air Torce in _Franco had practically 
ceased to exist and the manpower resources of the Air Force had 
been widely disnersed. Furthermore, throughout the period of the 
war no technical advances in aeronautical natterz had. been made 
and consequently, when France vas liberated, the technique of 
signals and radar as known in the French Air lanistry was very !..-ruah 
out of date. Stens were' taken, therefore, to set 'up a signals 
branch in the Air 'Component of the 3114.70 Mission to France which 
would be cumnetent to render the necessary advice to the French 
Air rinistry on British and. American enuimuent and technique, ab-
ject to security release by ':lashington and. Air Linistry. 

2. In January 1945 Colonels Vercouter and Vuillot of the. 
French Air Force visited London to study the organisation of the 
Directorate General of Signals. in the Air Ministry. After two 
weeks study they produced a report for the French Chief of Air 
Staff in which they described the Air Ministry Signals organisation 
and the staff functions of the Directorate General of Signals. 
Concurrently, the Mission provided ilaf(xnaation to the French Air 
Ministry on the signal activities and organisation in operational 
coaaands in the Royal Air Force. 

3. In February 194.5 Air Vice Marshal Sir Victor H. Tait 
attended a discussion in Paris with the French Air Staff at which it 
Tress decided that an International Advisory Committee should be 
formed to advise the French Air Ministry concerning Air Signals 
matters. 	• \ 

4. It as agreed that this Committee should be under the 
chatmanship of C:lonel Vercouter vho had been appointed Director 
General of Signals in the French Air :iinistry, and thAt it should 
co rise representatives of Air Staff suElp (Signals), STILT 
Mission to France and the French Air Ministry. This Committee 
was required to make recoauendations for placing American and. 
British Signals facilities in organisation, training, equipment 
and operational methods at the disposal of the Trench for the 
purpose of rehabilitating the Signals organisation of the Trench 
Air Force, and to ensure that such recuumendations would allow of 
a close co-operation by all Air Forces mentioned. This Corimittee 
has met periodically since its formation and has functioned as a 
convenient debating organisation covering all signals matters of 
'mutual interest to the Americans, British and French. 
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5. 	L.C,vicc was tondo:rod on the organisation of the Signala 
Branch of the French AirLards:C.77 -a:de, -  tinr; nritir.ile ongo.ni sation of D.C. 

S has boon adopted 1 i th° nain,•i n ..0110 0:Legni011 at the 
• Defense ..',arionno chi T 	toito quivta:611-t-  to the' Britis:figher 
Comma., has been in solo corinol of radn.r. It is no intended to 
build u a iladar -Diz•octorSte in t1id -french D.C. of -S. to oen-t-oi 
rater policy,- and. the Dofense Acrienno du Territoire 	cove:' 
the operational application of racer to .2ihter defence. 

6. L.n important task of the Signals Branch. of.' the it Conloon- 
eni-, of the S17...._• -"Tm ii13S3011 to 7rance 7 hat boon. 	 the 1:-..ronoh 
Air Iiinistry on 77enzonnel. reoliiron,onto for -..neiihn'oo .11..e_ocen 
Calculations Tie:co mailo on thc basis of ,o_n 	 ?.0:..; 
with an Overall total of 200,000 men. 	Tho Sfon-ials perseoznal total 
wan estimated at 24,200, 	The trados were preuL1od. to be co -...Tnrable 
to .those in the Royal Air :::torce with the execrotion that operations 
and filter -room personnel, landlino tan and oor.toin 
gunnery personnel in th 	 :roe ore 1--..ithin 
organisation.. 

7. The problem of initdatins signaln t-nairing .::7O.F3 complicated 
- by the lack-  of nropor ns innact-oro and. train-Ing ooy_innont. 	Li 

pril the A.0.0.- of ITC. 27 (Sinnals Trainioa Crenn acComnanied by 
tuo staff officers, visited. Paris and. Lances:ore and unolveci a scheme in 
conjunction with the STIAL7 Jiesiou to Iznanee and the French Air 
toy, for the tainin of radio mechanic instructors. The currictam 
to be apTlied to this training has boon designed to bring trainees 

• into line vith the Royal Ain. rorce • standards.; It is an:ticiested 
that this sahene 	camel-ice in August 

3, 	Arrangements have been mado'viit'h Air l'anistry for a.. further 
43 potential -French ins t-enoctors 00 be ra1nCc at Cnannell collooncingn 
in July. 	 . 

9. 	The syllabusen for the training of radio toado.snoji are 
being carefully Cara ono by the Proach fr Liinistry, assistod by the 
Sinnals -12ranch c the it Component el:fiieT.TAFf2 HisTiern. to :t.7:tranco, 
on the basiS 	trainees should ha.vo a thorOugh .,,o7oondinnz in broad 
•prin.ciples so that .they can adan'c. the elves to ha.ndling.  any partic-
ular oqui•oment, be it French, British or A.i.lienoia.7..n, with a brief 
period of specialised. instruction on that narticular OcUipment.- 

10. The Defense Aeriennc.s, du Torritoire is the only operational 
Coantand -ahich has bocn fornied to date. A stue..y is ,being iade 
t,ithin the Signals Branch of the Ain" Counonont, of the 3L 	Eission 
to Prance of the defence onganimtion that should be set u in PrEuice. 
In crder to ensiaro that this study receives -the best Tx:Insible. advice 
on the British side; Air llinistry have been asked to allow staff 
officoro from Fighter Coomand to adviso on operationa.1 layouts. It 
is nroposod that initially arrangomonts will be made to 1-:-Irtino use of 
CUrp):113 OCR.lipElent in this theatre for trio French ghccr defonce 

, and Ain )ea Reacue organisations. 

11. • The fir!,hter dofenco organisation in tho South of .72ronce • 
has boon takonover by French personnel, cuboct to suPe:17vision and 
instruction by a few Dritish Officern and NCOs. A plan fa. radar_ 

. cover in Southornance, • Corsica and. -17:Ortli.h.frica has boon- pro-oar-
ed and a demand for the surplus Ogniprient boin-o thrown -an' by-T.LA.A.-2. 
Ins been nr.oeen,tocl -co .jr Ministry,. who have Stated that no - decision 
is possible at present. - • Aio Iiinis-cry 'have .i;1=^ofore 'been askod_ to 
suspend the destruction .and, salvage of C-C'T/C01, cc:pi-on-tont at present 
proceeding in the lieditenanioari to!ea until it 	known whether or. not 
more .i•iodern. ecoinmont•wial be available for •-fronch -Lisa.' • 

12 	 I t has boon found.' necessary to •releaso Cla.ssifiea 
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Documents to the French; hitherto each aecumarc has been cleared 
separately and considerable difficulty has been encountered in 
obtaining parlissiaa to give conprehensive info rmation on radio 
navigational aids iartance. 17.11.6-1 progress has been mr-6.1y hew -
aver, towards setting up a translating otganisation for Classified 
and other documents under-,roper security control within the 
"french Lirilinistry, and also a Distributing authority co,Ipetent 
to handle British secret decnients. This has been afgood by the 
:.it Einist7y subject to an 2.;.:2 officer being employed as Bead of 
the Distributing Luthority until such 	as he is able to 
recamena that the method of distribution and -orocautions taken 
at lower Formations and. Units are efficient and secs ire. The 
officer has been established and nominated. Ldvise has also been 
given to the French Lir Force on the security precautions desirable 
in connection -with the printing of classified documents. 

13. 	Liaison with the Service Industrielle et Technique in 
the French ;Jr Llnistry has been maintained so as to facilitate 
the exchange of inforsr_zion between H.L.P. and French  raanufact-
urers. L contract for the repair of ane hundred sets TR 1.113 
has been placed with "Le Lateciel Telephonicue" P.nd visits to 

by representatives of that firm. and of 	 - 
Carpontier and Radio.Tochni.que have been arramed. Liaison has 
been established wj.th tile French radio representatives of the 
Ziegler Hission, who aro at present visiting the United States. 

An exhibition of Ixrekinr: specimens of British radio and 
radar equiTellent for the French Government and selected manufacturers 
has boon ammxtoz:d. 2-lis will take place in Paris towards the end 
of July. .taTTmeements are also in hand to show a selection of 
radio and radar vehicles frets. and 	to the French Air Ministry in 
Paris. 

15. 	Minor signals matters dealt-  'with by the Mission include 
the iaprovement of meteorological commnicationn be 	London and 
Paris, prevision of 117T PJT sets for Devoitine 520 aircraft in the 
2orces Letionne do LiLtlantique and arrangements for communications 
for the fly-past of 2rench squadrons over Paris on 18 June. 

16. 	Further prewress in Sinals i?lanning for the French 
Air Forces will inevitably be slow until Operational Coninands 

with appropriate Headquarters, have been set up and are able 
to formulate their operational requiren%ents. 
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AIR FORLIATION SIGNALS ORGANISATION 

1. 	The seven Air Formation Sigials units allotted to the 
Allied .,expeditionary Air force prior to "Du Day had.been organised. 
and trai.ned. to -,7ork.,  with the .11.oyal Air Force .formations and head-
euarterk on a, functional basis; and the distribution. in the first 
instance was as -followf .:-. • 

it Air Prim Sigs 	 Composite Group. 
12 Air limn Sigs 	 Headeuartera, 2nd 
13 Air Fran Sigs • • • 	• • • 	• • • 04 Corm-•osite Group.: 
15 Air Fmri Sigs 	 .... 2 (L.B) Group.- 
16 Air Pmn Sigs 	 85 (Base) Group. 
16 Air Fran Sigs 4.. 	 Headqn-rters, 
1 7 Air Finn: Sigs 	 Theatre Raserve. 

24 	It was soon evident that 05 .(Base): Gruup would require 
more than one Unit, and therefore C.k.P.S. 0. transferred No. 17 Air 
Formation signals from Theatre .Reserim, to 85 Group.' 

3. ' 	During the Dia.nntng Stages it had been apparent that the 
territorial restrictions on the beachhead would bring, about confusion 
if a1I iir, Porm9.tion SiLnals personnel -vrere not under one conunand, and 
yet it was important that elements of No. 1 lax brr tion Signals 
with 85 Group units should go into tIre beachhead. on "D" da.y so as to 
construct the communications which they would ultimately have to 
maintain when the beachhead had been ,  expanded., In conseauence those 
elements of. No. 16 i:Lir Formation Signals which went ashore in the early 
pha.ses were placed under conraand of 0.C. , No. 11 Air Formation Signals 
with' 83 Group. , Furthermore, as the .campaign prog•essed it vraa . 
necessary to place O.S.O., Air err Sigs, Base Area under the operational 
control of 0.8.0., A z Fmn Sigs, 2nd. T.A.F. 2 which arra.ngement remained 
throughout the campaign, due to the change Whereby 85 Group was placed. 
under pommapa._ of A.M. C.., 2nd. 7.A. F. 

Thenceforth, the bUild-up of Air Formation Sills units on 

• I 

the continent continUed untfa ,by the end of September 19144 all of, the 
units had nerved. over -to the continent except No. 15 Air Formation.  
Sigp.lp with 2 (L.B.) Group. 	- 

5. 	Having allotted No. 17 Air Fonnation Si.gaals ;to.  85 Group in 
the early stages, 	was left Without any reserve of Air Formation 
Si72.45, and: therefore the Air blinistry was requested to hasten the 
mobilisa.tion of No. 14 Air'rormation Signals, and. to allot it to 

as/ 
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as a Theatre Reserve to cover unforseen developments. Some diffi-
culty' was experienced due to the original Godwin-Austin conception 
that there should be one Air -formation Signals unit for every fifteen 
squadrofts. Whilst this is considered to be a Jowl wide, the large 
number of Headquarters which had to be served in the I.A.P.er. 	made 
such a definition most impracticable. Eawever, 	 Obtained 
Air Ministry authority to treat the unit as a Theatre Reserve for 
training purposes, without it being specifically allotted to A..E.A.F. 

6. The decision to send 72 Wing to the Continent precipitated 
negotiations, for it :iinistry laid down that although 72 Wing could 
function with only very limited landline comunicationsi  it vas 
imperative to provide a general lin> up of R.N.L.. Stations, despite 
the distances involved, otherwise only very poor results would be 
obtained. Air anistry authority vas Obtained on the 11 September 
19141  and No. 34,1ir Formation Signals vas immediately allotted to 
72 ",ing to come under the o-)erational control of C.S.O., 	Fmn Sits, 
Base Area. 

7. The setting up 'of communications for Fo. 33 Wing was 
expected to require a Composite Company of Air :.ermation Signals, 
and in view of the fact that there were to be only two echelons of 

or later Air Staff, 	 on the Continent, 
No. 3 Company of 18 :lir Formation Signals vas loaned to 2nd T.A..F. 
to cover the initial provision of communications. In January 1945 
it was possible to withdraw the Company and to allot it to 107 Wing 
of Transport Command, (Which had set up in PARIS), and its associated 
Stang Posts throughout France. 

8. Later, various other minor commitments arose in the Paris 
area, such as Continental Flying Control at L 12CURG3T, and the Joint 
Airways Traffic Centre.' 	of these were conveniently covered by 
the Company with 107 Wing,. When 87 Group vas formed by 2nd T.A.P. 
to administer all 	units in France, TO. 3 Coi.Ipany, 18 Itir 
Formation Signals was transferred to it from 1.07 'Ans.. Bar this time 
the comitments in the Paris area had graun to such an cNtent that 
the Company was not strong enough to deal with the additional res-
ponsibilities of 87 Group. This vas only a temporary situation, 
because in due course :Jr Ministry would be replacing all Air Form-
ation Signals operating personnelbya.L.. or 7.1.:'_.P„ in accord-
ance with the normal agreed policy. The Company was, therefore, 
reinforced by a section on loan from 2nd T.A.F.. 

90 	By the time the decision had 1peen made to move 80 ruing to 
the Continent, the Air Formation Signals and Army Signals manpower 
situation had become very' acute. Conwmnications had become very 
stretched, rapid advances had necessitated hasty improvisation, the 
1rdennes battle had undone considorable.rehabilitation, rd technical 
personnel had to be left behind in the rear areas to help the Freneh 
Postes and Telegraphos to establish and maintain iong.distanee and 
cross-channel lanaline communications. It was, therefore, suite out 
of the question to provide Air I'ormation-Signals personnel for 80 
Wing from Continental resources.. 	 therefore,. in December 
took up the case with Air rinistry for the allotment of an-additional 
Air Formation Sienals unit to this Theatre. No. i Air Formation 
Signals had just returned 'to the United Kingdom from Italy, and Zsir 
Ministry and :ar Office agreed to allot it to 80 	but on reduced 
establiShment„ there being iasufficient time and trained personnel 
available to make the unit up to strength. The most serious 
deficiency was a Terninal 3ryipment section contedning almost half 
of the technical men in a unit, and as stated previously the expansion 
ofethe theatre had rode imuunse calls on such personnel. 
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10. 	During the initial planning fcv operation "L.PCSM", 
it had been visualised piat there would cc no recuivements for 
it Formtion Sisnals personnel for that operation, as Scottish 

Command had accepted res7)onsibility or providing all landlines 
for the 	elements. Early in 1945, haucvcr, 	Connrala 
commenced detailed planning, and it vas appreelated that it ,Tould 
be wry unwise to accept this -eolicy, as had been proved from 
experience in other  thcatcs with am72hibieus operations, 	C.:.P.S.C. 

-was therefore consulted in the miltter, and recorilenil.eds ,:* Aghter 
Command that there should iDC ov 	 7,1„nals 
Company added to the Cyder of :_!atte anel a small .L:Lr Forl:ation 
Signals staff on the Headoua:- 	c9c L,C.C. 	:C.inistr7 then 
rdancsted ;lir Staff, S,H.L.,=, 	 this Com7)osite Company, 
as well as another Com77,esii;e Cem)an7 for Fcadevarters, 
Division, C.C.G.(13,13.): 	These ce:_l-eitments could only be accepted 
on the basis that :- 

(a) ".,PCSTL,2" would not be mounted until some 
forty days after 'V.E' Day. 

(b) CO Wing would bewithdraun after "V-.72' Day. 

(c) C.C.G.,(2.E.) would not require any .Lir 
I7ormation Signals before °V.E4  Day. 

11, 	3ir hinist:c gave a rolicy ruling regarding the with- 
Orawal of 30 	and 	 was able to „:0 ahead with the 
planning and instruct C.S.O., -iv then Silts- 2nd T.-.10. to earmerk 
the: company. 	_1.s. it, happened, operation ".L.72GSYILI' was reunted 
earlier than vas planned, and considerable difficulty -was 
eiTerienced 

in. 
 getting the Composite ,lr,Formation Signals Company 

to the Concenration ..rea in the tine available, vdth no smail 
amount of disorganisation of cozmunications, particularly at 37 
Croup, alc to the sudden withdva-Tal of sections. 

12. 	By the end of the Campaign there were on the Continent 
nine Air Formation Signals units under 0..L.-2.3,0. totalling some 
330 officers and 7,130 `other ranks. The rede:107mnt of these 
units is a natter of considerable dfficulty. for apart from the 
need tc reorganise them to enable cor-velete units, made up of 
suitable nen, to go to the 	:ast as a mc-Ater of some urgency, 
the operational signals commitments show no signs of reducing 
for some time. To facilitate this wcrh, and to avoid confusion, 
ITo. 18 Air Formation Siflnals has been transferred to the Order of 
Battle of 2nd 	and C.S.C., 	Fmn Sigs, 2nd T..L.F. made 
responsible for arranging the rede7)loynt of -ir -20rmation • 
Signals units with the 	Einistry. 
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1, 	-= Lrrny Groups,. Tactical ir 2.,lerces arid Cora. -Z were each 
responsible for developin,:, P.ii 1 	etworl,..:, either by builaing 
new routes or by rehab it tiu i 	t 	,nt in their na spec-. 
tiNn areas, accorain; to a 	rr 	Lehone calcul.:‘.ted to rieet 
the re.quireraer.ts of all f - .tIS 	 as they were 
ph.asod. over to the Continent .1nC'..aovcdforwcra alorr-  their axes of 
ad:Vance. • 

2. 	- • In the first inr,tulce the :a:. ir - Ujac network s'as 'built - 
. by itray Groups/Tactioal 	'_•'orce Sals a a series of over- 

head.  routes folligWing the 	c.::es of adv:..nce; but as the adva-nce 
became =more ra-Did. these over-head routes were li.nked. up to existing 
undersround orioles which had been hastily rcbilit ted. The work 

;of rehabilitation was mainly carried cut by L.r...1y/...ir Force 	is 
perSo.nnel' L"ter assisted to an increasing extent by the i'rench .P.T.T T. 
In this connection the achievements of N-3-,..rt11 ir Veftco' 	extendir.g 

-. two cross-channel circuits from C.,..‘152,171.01T to. LTLEaliBOURC: is worthy of 
'tote, for that Headquarters never lost , touch by telephone .crith the 
cress-channel ;.,..,witchboard. in STAI\MRE except for li4ai6ee periods of 
unserviceability, 

In the ear1,7 stages the only lino cO.rxrunioations outside 
the Lrly Croup/.2actical 	 spi-.pre of responsibility ,were 
thor.o-  serving echelons of H.Q., 	 X. and H.Q. &  
U.S.S.T.A.F.$  and the allocation of resources to lieet these requiror 
rents was r.r...4.de by C.2.0., 

Up to the fall. of I3.1,IZIS the nuriberS of extra. Irrry Croup/ • 
Cori. Z circuits was very snail, - but Liftcrwc_raS, conse9,uerrt upon the 
moves of various Heat 	and. Pori tors to the Cor_tinent ibioh 
were not under the command. of the Sure Gorraancler$ -in addition to 
the nornal base orLanisation$  the allocation, of long d_istance cir-. 
cuit asiii through more than an-; c,f the L.my Croup/Cori. Z :',areas 
been-Me extremely difficult. ''ifth effect from the lot September . 
1,44, the Strorerao Go' niander 	 cnibi lity for the a.irect 
control and co-ordinat ion of the _a dr,. trunk telecorrimnioAion net- 
work en the Contir.ent, 	 7.1en -, Linos Cogitre" W S therefor0,,- 
sot up by C.S.O., 	 ia the 71.^.23.. Office of the ":).T .T. in. 
.P4145 'to Control throuz,h the Cori. Z 1-.011 	the reh:-‘bilit-.tion 
of-the French P.T.T. system;  an. the r.11opation of cable• pairs on ... 
certain spec if ica. 1:Liain routes, up to an including aesisTiatecl.. 
forward- repeater stations. • 1-Z.0:1,-:bilitatic)n of cables ands- alloc-,  
atIon Of -pairs beyond- these stations on the riain routes., and •-, 

/s 
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similar work on othcr cablos.in the, Army Group areas, woro haw:Ilea by 
the appropriate Army Group/Tactical Air Force: A Senior Officer 
representing C.S.O., S.H.AZ.r . was roSponsible for the Long lines 
Control and officers were attached from each of the army Groups. 
Responsibility for the operation and maintenance of land line facil-
ities was shared by Army Croup/Tactical Air Force and Com. Z, bound-
aries of responsibility being acreed upon and varied to correspond with 
the forward MVOS of Lnoy Group Headquarters. As it was evident that 
a largo number of long distance Air Force circuits would have to be set 
up in the base area, C..A.F.S.O. made arrancenents with C.S.O., S.H.A.E.F. 
for a part of C.A.F.S.O's Staff to be detached for duty with L.E.F. Long 
Lines Control to look after the interests of the Air Forces, At tho 
sane time careful consideration was given to the possibility of ost“bl-
ishingAir Formation Signals or U.S. Air Pomo Signals personnel at each 
of the main Re-poster Stat ions, to assist the Caa.Z/Army Croup/P.T.T. 
staffs and to look after the Air Forces 	distance circuits. The 
sohome„ however, was found immacticablo owing to nanpowor considerations, 
but the principle was agreed that wherever possible subordinate Air 
Forces should detach technical personnel to Repeater Stations handling 
their own circuits; and in consequellce a small detaohmont of No. 18 Air 
Formation Signals was associatod aith the -4=AaIS Repeater Station. 
Subsequent experience proved that j.s. -etisn had achieved excellent 
results, particularly in the naidGenanco of i.ir Ft roc circuits and the 
clearance of faults an them. 

5. Up to the aualgamati)n of H.-2.1 	and S.H.A.EJ'.0  
C.A.S.O• had only boon rosponsiblo for communications of Ii.Q., L.E.4.F. 
and the Tactical Air Forces, Afterwards, however:, he was mado respon-
sible for the co-ordination of all Air For= landline requirerents in 
the thoatro, which included H.Q., U.S.S.T.A.F., L..A.C.S., Lir Transport 
Command, R.L—F. Transport Command and Ysighth, Air Force aghtor Command. 
This co-ordination could not be carried out at A.E.F. Long' Lines Con-
trol and in consequence an Air Foro,- Landline Priority Sub-committoo 
was set up under the chairaanship of 0.A.F.S,O. consie,ing of D/0. 
A-S.O.T-. D/b.A.S.O.TI and C.A.F.S.O., for the purpose of oxamining 
all requests for long distance land-line circuits required by Air 
Forces Hoadquartors and Formations other than the Tactical Lsir Forces. 
The Committee also dealt with conflicting requirenonts over routes 
controlled by A.E.F. Long Linos Control, by the assessment of circuit 
roquiromonts on a priority basis. A copy of the directive to this 
Committoo is attached at Appendix A. 

6. This increase in the responsibilities of C41.S.00'noant that 
the .fir .Forces ropresentative at A.E.F. Long Lines Control had to be 
reinforced and two additional officers were attached thoro. 

7.. 	Tbo decision in January to LIOVO --x2.rt of First Allied Air- 
borne Army from the U. L. to tbo Continent created a special problem 
because the responsibility for, proViding long distance communications 
was partly Army and partly Air Force. It ./ s, therefore, agreed with 

5.H.A.L.F. that the Air Forces would be responsible for the 
communications required within Ninth 2roop Carrier Comaamd on the Con-
tinent as well as any long distance oircuits roquired by the ground 
forces which terminated on airfields. 	fist Allied Airborne low 

had-no construction Personnel for la.Lin line construction, but conSid-

orable building effort  was saved ay loctin_ two of the Troop Carrier 
Wings":).na their asociatca Grou2s It St-tions and Airfields previous-
ly occupied by- Ninth Banbar Division fomntions. Necessary construc-
tion in the American area was perfornee 1)7 Co m. Z Signal porsonnell 
The third Wing was accoclmodatod in the E7rlus area, and C.A.F.S.O. was 
ablo to make arrangements with C.SA., Air Fnn Sigs, and T.A.F..for 
the loan of wEle -:4r Formation Signals construction personnel, to 
provide commications for the 52a0 Troop OarricrWias, `although the 

/tip 
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time element was short,,First _Allied Airborne Arry expressed their 
satisfaction with the landlinos.  set up for Operation mUtS1Tf". 

• 
8. The shortage of signal construction battalions within_tto 
A1eric:1,n Lir- Forces referred to above and also referrea to in the 
chapter on Formation of the First Tactical Air Force (Prov) was of 
a serious nature, Originally, the Ninth Air Force had six signal 
construction battalions which wore distributed one to each of the 
two Tactical Lir Commands, one to the Ninth, Lir Force Service Comp.,  
and, one to the Ninth Air Defence Corr:: nd and two to the Ninth. 
Force Heldquarters. In order to stmlify construction and main-
tenance;  trunk lines which were common to Lir Force and Ground 
Forces were constructed under the suPervision of the Ground Forces 
Headquarters, pooling the Air -..?erce and Ground Force construction 
units that could be rade available. This was notable in the case 
of circuits between Air Force ula Tactical Air Command Headquarters 
which largely coincided in routing with the circuits from Army Group 
to Lrny Headquarters. Below actical Air Cormnd Headquarters' 
level, many of the Lir Force circuits were along routes differing 
froze those used by Ground 2arces by virtue of the fact that Vang 
and Group headquarters were loc-to(' se as to be near to airfields, 
whereas the Corps and Division head quarters were located to be in 
favourable positions With respect to front line Ground troops* 
This pooling of construction personnel was felt to be of material 
advantage in meeting construction revirements, The Signal Officer 
of the Ninth Air Force estimated that he obtained use ef over 50',-.J 
of the circuits constructed in order to meet the large Air Force 
requirements but contributed only about one-third of the construction 
troops involved in building these lines. 

9. The construction e&ort available to the Ninth:Lir Force 
was reduced upon the fornation of the Headquarters;  Yaz-A: Tactical 
Air Command (Prov) to operate. with the Ninth Army, and again whoa 
the Headquarters First Tactical 	Force (fray) was forma, it 
signal construction battalion assined to each of these two head-
quarters resulted in a coY-responding loss of two construction 
battalions from those previously serving Beadquprters, Ninth. Air 
Force, Ninth Air Force Service Conmand and Ninth Air Defence Cor- 
mand. 	In order to compensate for this loss a request was made 
through USST!P in November, 1944 for three additional Signal con-
struction battalions to be assigned to the American Air 1.erces 
this Theatre. 

10. The shortage ef signal construction battalions was felt 
Anore strongly when Ninth. Troop Carrier Command was moved to the 
Continent without any sirnal construction units available for assign-- 
rent to that C °Mond. The situation was still furt,her cor_vlicated 
by Eighth ,.Air Force units being brought to the Continent withuat 
signal construction units, In the U.L. the Eighth ,Lip Force had 
relied on the G.P,O, to meet all wire line requirerents. 

11. In March, 1945 it 	le-rned that no signal construCtion 
battalions could be made avail:,b1c from the United States rm.,  a 
period of six months. It was found at that time, however, that 
two construction battalions could be obtained from the :Liediterran-
ean Theatre, and these acre brought in. The first was assigned 
to the Ninth. 4Ar Forco and the second to the First TaCtical Air 
Force (Prov). By this time it was evident that the war would not 
last for a further six months in -.24rope and the request made on the 
United States for additional battalions was cancelled. 

12. It is believed that the original six battalions asslawd 
to the Ninth Air Fore° may have been suitable for its purposes if 
its original organigation had continued. The introduction of 
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additi6nal .Lir Force headquarters into the Theatre without the  
accompanit=t-ofadditional signal units caused a severe weakeninc 
of the Signal orsanization, The foriiation of additional head-
quarters must always be' accompanied by the:-  provision of additiona1. 
simal units to serve the headquarters. 



PLS/ 
Air Commodore, 
Chief Air Signals Officer. 
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AFTENDIX 

LIR FORCES LAND LINES PRIORITTCOLMTIM 

TERILS OF IM1.71EN= 

1. The Committee is charged with the consideration where 
necessary, as explained hereafter, of the priority of all long 
distance land line circuits which cross an Army Group boundary, or 
which lie within. the Cale z/L. of C. area, Of all Air Forces in the 
theatre, Whether under the cormand of the Supreme Commander or not. 

2. The Committee will not, however, consider the circuit 
requirements of the Tactical 	Forces, or of miscellaneous Air 
Force formations and units located in Tactical Air Force areas, 
which came under this heading. These circuits will continue to - be 
arranged elirect by the Tactical Air Forces concerned with the 
responsible Amy Group or Com. Z/h. of C., in accordance with the 
Allied Expeditionary Force "OVERLORD" Signal Instruction, Part 
Section I. 

3. The Committee will consider allocation of all Air Force 
Cross-channel submarine cable circuits. 

4. In the execution of the foregoing responsibilities 

(a) All circuit demands, other than cross-channel 
received by 	Staff, 	 will be dealt 
with initially by D/C.L.S.0.1" in respect of 
.T.S.4F. demands, and by p/C.A.S.O.II in 
respect of R.L.7'. de-7ards. 

(b) 1Znen D/C.L..S.Q.I and L/C.A.S,C. II have satisfied 
themselves of the validity of the demands they 
will submit them to C.A.F.S.0.-for immediate 
provision. 

(c) In the event of 	 not being able to 
provide, or in the event of any conflicting 
requirements, the matter 1-dll be considered 
by the Air Forces Land Line Priority Committee 
at their next meeting. 

Cross-channel cable demands will be submitted 
initially direct to C.L.F.S.0, to be placed on 
the Agenda for the next committee meeting, where 
such demands will be considered by the whole 
Commttee. 

/signed: R.G. HART 



AIR STAFF  

-SJPREuE 	 EXPED.ITIORY FORCE 

4 .):-  S I-ON 	L 	REIDORT  . 

6 N' 

02E4.b.TION 	'OVERLORD!: 

FROi, 	J UL-2 TO TiiE 

CA SSTION OF ii0STILiTIES 

..S E 	T I 0 N 

CROSS Cri.iii;:14-.Z 	 IONS 

-1. . 	Submarine- cables were planned to be laid across-the channel 
under arrangements made-by the War Office and the British Post Office, 
• under the - general direction of the,Supreme ComMander. allocations 
were made by the 6.H.A.F. Combined Sinal Lti.::ra to all major ams,-
i.e.,; Army, Navy, Air Forces, PreSs, Foreign Office, etc,, "and in ,the 
case of the Air Forces - the Air 5.0.-in-C. -had to reallocate the 
circuits to the various Tactical Air Forces. - The initial-planned . 
allocation for:the: first phase after D-Day is shown in schedule form 
at the end _of this .Section. - Appendix 	• - 

- 2. 	Difficulties were experienced initially because of the 
number of wrecks on the. sea bottom and the- minas encountered, but the 
ultimate programme:  was completed 	 - 

SOUTHBOURNE LONGUES 	No,l. completed 13 Jun 44 -4 chnls.. 

SOUTBBOURNE --LONGUES 	No.2. completed 18:Jun-44 - 3 speech 
and 6 teleprinter... 

SlivANAGE 	CHERBOURG 
 

No.4. - completed 5.  Aug 44 .- 12 chnls. 

SAWAGE 	-CHERBOURG 	No.5. completed 3 Aug 44 - 12 chnls. 

OUCKMERS 	- DIEPPE 	No.6, coMpleted 12 Sep 44 - 12 chnls. 

DOVER - 	ANDRESELLES ivo.7. Completed 23 Oct 44 12 chnls.-.  

DOVER 	SANDGliTTE 	Igo. c8. completed .24 Oct 44 12. chnls. 

DOVER 	SANDGATTE 	N049. completed 11 Jan 45 12 chnls. 

DOVER . 	7 154'iliDGLITU 	Ne.11. completed 17 .Jan 45 - 12 'chnls. 

CUCKkERE 	r.D142-0,L; 	No.12. completed 6 Mar 45 - 12 chnls. 

ST. ilARGARETS"BAY - 144 PA:NNE 1926 caole rehabilitated -iv 23 Dec 44 
.1.6 circuits. 

ST.,mARGAliETBAI- Lt PANTIE 1930 cable rehabilitated by 31 Nov 44 
14 circuits. 
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3. It had been proposed to lay a No. 10 cable tp 144 PANTO:, but 
the retention of the DUNKIRK area by the Germans prevented this from 
being accomplished, and in consequence a second cable was laid to 
DIEPPE. 	The rehabilitation of the 1926 and 1930 LA PANNE cables was 
not entirely successful owing to the erbkireity to shipping lanes into 
aNTeLlees  and in consequence one was retained out of service as a standby 
to the other. 

4. In addition two Type 10 links were installed by War Office • 
Signals across the ehannel to serve as standby against cable failures, 

54 	During the latter phases-of the campaign, equipment had been 
installed on the Cable No.11. to CAWS tp provide 60 speech channel* 
on one cable, and a second was being converted at the time of cessation 
of hostilities, 

6. 	It was decided to maintain one or two centres in the United 
Kingdom to act as Switching Centres fof cross channel circuits; so that 
the service could be made available .to the greatest posiible extent. 
It was decided as impracticable to do this on the Continent owing to the 
difficulty in providing and maintaining high grade circuits from any 
Switching Centre on the Continent. In this way it was also considered 
that greater control could be exercised over the users of cross channel 
facilities. 

7, Initially 'the cross channel Switching Centre was located at 
UXBRIDGE, but after the departure of ii.4+ 2nd Teat?. and Ninth eir Force 
to the Continent, it was moved to STaNWOR4, At this stage, however, it 
was necessary to split the concentration point in the United Kingdom 
into two. STAWaURZ to serve the needs of the. royal Air Force and H.Q. 
u,s.a,T.A.F. at tekeHEY to eerve the U.S. Air Forces. Later when 

moved to the Continent the U.S.. Cross channel Switching 
Centre, both telegraph end telephone, was moved to H.Q. Eighth Air Force 
at HIGH OYCUMBE. Latezeoperational demands made it imperative for 
certain point to point crow channel circuits to be provided, but the 
principle of meintainirtwo principal, cross channel telegraph and tele-
phone Switching Centres in the :United Kingdom was followed throughout 
the entire campaign, 

8, The difficulties which were experienced with cross channel 
submarine- cable circuits were mainly confined to the Continental 
extensions, from the cable head. As was emphasised in dealing witp 
long distance landline communications generally, considerable use had 
to be made of French civil cables, which in the vicinity of the initial 
beachhead, were very badly damaged. Larly extension could be made from 
LONGILS on overhead construction either open wire or carrier quad, but 
as the advance progressed beyond PARIS this became impracticable.' The 
cables at LONGUZS and . CHER6OURG had to be relied upon until after the ' 
capture of Disee; as it was not practicable to lay a concentric cable 
to any intermediate point owing to the distances-involvede  AS it was; 
only four channels were available on each LONGMS cable, compared with 
twelve in the CriatBOURC ones, on account of the additional distance. 

9. 	The route which could be used for extension eastward was 
either CARLNTON - BAYEUX - FALhISE, ROULN PARIS or CARLNTON — 
ST. LO AVRAIICWZ 11410145 - L w.NS - CHARMS e PARIS, .and whereas 
the former was seriously damaged during the fighting, the latter was 
long and badly damaged over the CILEUTTON - ST, W avRaNCHP-S'eortioh• 
The former route was used for the extension of circuits to the British ,  
Forces, when suitably restored by the laying of fourteen pair 40 lbs. 

./cable 
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cableoeastaf - dAYEUX and the latter was used - for extensinn;to the 
erican-forces by buildingon_overhead,Hapid. nirline route from 

CAR-LITON to LAvAL, Cross channel circuits for Ninth Air Force took 
the LAVAL route, and were successfully extnnded through PARIS to VERDUN 
on underground cable, - and thence: to LUXEk_iBOJRG:on overhead .routes„and 
though the serviceability- at tines was indifferent,eoperationnl contact 
was maintained throughout. the- summer and. autumn. 	J2he.. extension. of 
circuits to 2nd T.A.F. was more -difficultj and. ofterethe headquarters 
had moved north of the Seine.conmunication:wes unsatisfactory 'until 
the completion of the Dieppe cnPle. Once 2nd 	was installed 
in 3RUSSELS communications gradually improved both in quality and 
quantity as additional cables became available, 	The fact, however, 
that the centre of gravity for Continental communications moved north 
and cast always was accompanied by difficulties owing to the inade-• 
quacy of the main cebles to 3elgium from the Pas de Calais, and so the 
rehabilitation of the LA PAE 1926 and 1930 cables in January proved 
most valuable to 21st Army Group and 2nd T.A.F. 

10. The provision and maintenance of teleprinter circuits to the 
United Kingdom drovlida special proolem. In the initial stages use 
was made of S plus D equipment in order that the small number of speech 
Circuits could be used to trio greatest effect, and althougn in certain 
cases satisfactory telegraph channels were obtained, it was found that 
unless the speech and telegrnoh channels were to work between the sane 
points, the telegraph channel could not be guaranteed to be reliable. 
On the other hand Voice Frequency channels are not cepable of indefinite 
extension, and, therefore, it s decided to open up a 12-channel systun 
from tam 3e-se Signal Centre nt GliNT to STANnURE, but owing to equipment 
shortages at STAORE, it was finally ins lied to UXBRIDGE, This 
system provided the bulk of the telegraph circuits to 2nd T.A.F. 
Headquarters, Eighth Air ;force Fiwhter Commend and (2 'ding, as 
extensions were engineered on direct -sir Force systems from the ease 
Signal Centre to the formations inlolved. 

11. At the end of this section, schedules are shown giving the 
allocations of Air Force circuits in the LO .CUES and ChEit.pOURO cables, 
and also the final list of working, circuits ord-p-Day. Appendices'ii t& tC' 

12. with the amalgamation of S..H.A.E.F. and A..c;.A.F. in October, 
1944, C.-.S.O. was made responsible for the co-ordination of all cross 
channel requirements of the Allied Air Forces. This work was carried 
out by the Air Forces Landline .priority Committee under the chairman-
ship of O.A.F.6.0„ and made all sue-allocations to Air Forces and 
Formations on an individual circuit basis. The requests had to be 
examined in detail to ensure that operational requirements octained 
highest priority. During the latter part of 1944 nnd early 1945, 
however, there were increasing demands for communic-tions by formations 
apernting non-operational aircraft, as well as the requirements of the 
Joint Continental airways Traffic Hoard which had been sot up in LunDUN 
to handle the control of aircraft flying between the United -in dome and 
the Continent. 	Joint Airways Traffic Centres were being set up in 
LONDON, PARIS and BRUSSELS which  required cross channel communications 
and which to n certain extent duplicated and conflicted with those 
already requested by the various organisations associated with the 
operation of transport aircraft such as J.S.S,T.n.F., A.T.C., R,A.F. 
Transport Command and Gontinentn1 Flying Control. In consequence a 
Meeting was called by C.A.S.O. in January 1945, as a result of which 
it was decided to utilise the Joint Airways ireffic Centres at PARIS 
and JXBRIDGE as Switching Centres for the various operating formations. 
It was, however, found possible•to provide telegraph channels to meet 

/individual 
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individual needs, partly because they were more num:rous and because 
switching of telegraph circuits had not proved altogether successful 
or economical. 

the campaign came to a close the submarine cable facilities 
were' so improved that consideration could again be given to the provis—
ion of the individual r,:quirements in. the Pi.RIS area because they could 
be provided on cross chmnel cables in the western Group, which for 
geographical and engineering reasons could not be extended into Germany* 
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-Schedule Of Cross channel Suomarine CabIe'Requirements  

.STAGE-1., 

D 4 6— D 4 12 (incl). 
• _ 

'Taal Circuits available 	14 6 
Allotment 	1 4 2 

166e: Teleprinter circuits are shown 
as T/P 
Teletype circuits are shown as 
T/T 

Distribution:- 

1. • 1 Phone sher4d (483-GCC)' 
TAC.FCC) 
	CCC (11 Gp Ups) 

2. 1 T/P 483 GCC to CCC 

3. 1 T/T IL TAC.FCC to CCC 

ST-LE 2; 

D 4 13 D 4 14 (incl). 

Total circuits available 	'6 4 12 
-" - 	 2 4 -5 

Note: Teleprinter circuits are shown T/P 1-77-77 7.1-0t7pQ - cil4cAlits are sho4:n as-TA 

Distribution:- 

1. 1 Phone shared (483 GCC) 
o CCC. (IX TAC.FCG) t  

(II Gp Ups) 

2. 	1 Phone shared (I4-'TAC,VCC) 
(21 4ing) to CCC 

Note:-:The abovc.to be sharedby.day and 21 'ruing 
to. have. exclUsiyp USQ ;of this circuit from 
i hour before dusk until hourbefore dawn. 
Tails at.both ends to be-Sivitchea on COP. 

3. 1 T/P 433 GCC to Hillingdon HOUSQ_ 

/4. 
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4. 1 T/P 483 GCC to CCC 

• 

5. 1 T/T IX T4.1PCC to CCC 

6. 1 T/T IX TACJVC to Hillingdon House Ups 

7. 1 T/P 21 lAng to CCGY. 

TG4 3  

D 4 i5 ^ P 4 17 (incl) 

Total circuits available 	,16 4 24 
iidlotment 	 7-4 6 

Note;,, Teleprinter circuits are shown as T/P 
Teletype circuits are shown as T/T 

Distribution;- 

1, 1 Phone 483 GCC to. CCC 

la. .S 4 D 1 T/P 483 GCC to CCC 

2, 1 Phone 483 GCC to Hillingdon House Ops 

2a. S 4 D l T/P 483 GCC to Hillingdon House 

3. l T/P 483 GCC to Hillingdon House 

4. 1 T/P 483 GCC to CCC 

5. 1 T/P, 483 GCC to Hillindon House 
(later to be trLnsferred to BSC) 

6. 1 Phone shared (IX T.4C.FCC) 
to CCC (21   

• 
Note:— The above to be shared by day and 21 	to 

have exclusive use. of this-circuit from 1.  hour 
before duSls until 42' hour before dawn. Tails 
at-both ends to be switched on COP, 

1 ?nom, a TAG to Hillingdon House 

7a. S 4 D 1 T/T 1:4-TAG to Hillingdon House 

Fri 
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8. 	1 Phone IX TAC to Hillingdon House 

8a. S D 1 T/T 	IX TAC to Hillingdon House 

AP2ENDIA TA/ 

8.XiT10-,.; XVIII 

T/T 	ix TileoFec to CCC 

10. 1 T/T 	IX TAC.FCC to CCC 

11. 1 T/P 	21 ding to CCC 

12. 1 Phone TAF Main to Hillingdon:House (for 
2 Op. Fear T.A.F. and CCC) 

12a. S 4 D 1 T/P 	TAFain to Hillingdon House 

13. 1 Phone IX TAC to Hillingdon House 

13a. 	D 1 T/T 	IX TAC to Hillingdon House 

STAGE 4. 

D 4  18 - D 4X 

Total circuits available 	24 speech 4 24 T/2 4 24 (S 4 D) 
Required A.E.A.F. allotment,. 8 speech 4 6 T/P 4 '8 (S 4 D)' 

Note:- Teleprinter circuits are shown as T/P 
Teletype circuits are shown as T/T 

Distribution:- 

1. 1 PhOne TAF (h) to AEAF Cps STANMORE 

la. 	D 1 T/P Y Services TAF (4 to 43LETgHLET 

& 4 D eqUi)nent to be located at 
Stanmore and the T/P circuit to be 
extended from Starunore to Bletchley 
-on aV.F. channel.. 

2. - *I Phone TAF- (M) to Hillingdon YHouse-((for 
2 Cp. RearT.A.E. :and CCC) 

2a. 	S 4-D -1' T/P- • .TAF (A) to-  Hillingdon -House' • 

3. 1 Phone Adv. AE AF to AEAF ops STAUMRE 

3a, • -S 	D 1 T/P... -Adv. .14.EAF-to AEAF STANMORE':. 
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4. 1 Phone 85 Group to CCC UXBRIDGE 

4a. S 4 D 1 T/? 	Base Signal Centre to AEAF STANLORE (AUTO) 

5. 1 Phone Ninth A.F. to Gangway (as a switching centre 
• for Rear Ninth A.F. and 

IX Bomber Command,- etc,) 

5a. S 4 D 1 T/T 	Ninth A.F. to Gangway. 
• 

6, 	1 Phone Ninth A.F. to AEAF (Admin) 0TA1 14.0RE 

6a. S 4 D 1 T/T LET Ninth A.F. to DUSTABLE 

Note:- S 4 D equipment to be located at STANLORE and 
the duplex T/T circuit to be extended from 
STANa0RE to DU,NST_LBLI;on a V.F. channel. 

7. 1 Phone shared (IX ILO.FCC) 
to CCC UXBRIDGE (21 Sector) 

Note:*,  The above to be shared by.day and 21 Sector 
to have exclusive use of this circuit from 
1 hour before dusk until 2 hour before dawn. 
Tails at both ends to be switched on COP 

7a. S 4 D 1 T/T IX TAC.FOC to CCC UXBRIDGE 

8. 1- Phone Ninth n.F, to' Hillingdon House 

Note:- Facilities to be arranged for 25-Sector as 
necessary by G.6.0. Ninth . Air Force 

8a, S 4 D 1 T/T Ninth A.F. to Hillingdon House 

9. 1 TIP GEE Station 7821 near CHEABOURG to 84 ".King 

Actual location of station on continent is: 
France 1/25000 Sheet No. 31/22 S.E. St. Pierre 
Eglise. 	.Lap reference 371203.-.  The Station 
will be named HATZEVTLTE-EN-SkIRE", 

10. 1 T/P Base Signal Centre to AE-F STANLIORE (AUTO) 

11, 	1 T/T Ninth A.F. to GANGaAY 

12.. 	1 T/P Ninth A.F, to Hillingdon-House 

13. 1 T/P 21 Sector to COO UXBRIDGE-  

14. 1 T/P 1..ET lain T.F.to DUNSTALILE 

AVTAM17 r 
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STAGE 5. 

D 4 X 	D 4  7. 

Total circuits available 	24 speech 4 48 T/P 4 24 (S 4 D) 
Jequired 	allotment .. 8 speech 4 16 T/P 4 8 (S- 4 D) 

Note:- Teleprinter circuits are shown as T/P 
Teletype circuits are shown as T/T.  

Distrioution:- 

1. 1 Pone TAF (A) to A. 	Ops STAITIA.ORS 

la. S 4 D 1-T/P Y Services TAF (k) to ,1LETCHLEY 

Note:- S.4 D equipAent to be located at STAN-ORE and the 
T/P circuit to be extended from STA1;-URE to BLETCHLEY 
on a V.F. 

2. 1 Phone TAF CO to Hillingdon House (for 2 Go, Rear 
T.A.F. and CQC) 

2a. S D 1 T/P . TAF (.0 to Billinoion House 

3. 1 Phone Adv. AILF to 1-i!,.F Ops Sr/A.111,1 

3a, S 4 D 1 T/P 	Adv. 147.,F to A„..AF b,.A11.402,6 

4. 1 Phone 85 Group. to CCC UXBRIDGE.  

4a, S- 4.D.  1--T/P -  Base Signal Centre to 1F STAI\LORt: (AUTO) 

• 	1 Phone Ninth A.F. to ONG- AY (as a switching centre 
• for Rear Linth 4.17. and Ik iomber 
command, etc..) 

5a. S 4 B 1 T/T 	Ninth A.J. to GANGI 

6, 	1 Phone Ninth .4.F. to- AEAF (Admin)-  STAILORE 

6a. S 4  D 1. T/T 1,jET Ninth A.F. to DUNSTAa& ., • 

Note:- S 4 B equipment. to be loCated at STAILOR.-E, and the 
duplex T/T circuit to be extended from STANIWRE 
to ZUNST1311; on a V.P. channel. • 

7. 	1 Phone shared (Ix TAC.FCC) 
(21 Sector) to CCC UXBRIDGZ 

Note:- - The aoove to be-shared by day and 21 Sector to have 
exclusive use of this circuit from hour before dusk 
until hour before dawn. Tails at ooth ends to be 
switched on COP. 

/7a. 
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7a. S 4 D 1 T/T IX TAC.FCC to CCC UXBRIDGE. 

8. 1 Phone Ninth A.F. to Hillingdon House 

Note:- Facilities to be arranged for 25 Sector-as necessary 
- by C.S.U. Ninth Air Force. . 

8a. S 4 D 	1 T/T Ninth A.F. to Hillingdon House 

9. 1 T/P GEL Station 7821 near CdERBOURG to 84 wing 
RAF CAI,ibRIDGE 

Note:- Actual location of station on continent is: France 
1/25000 Sheet :No. 31/22 	St. Pierre Eglise. 
i..ap reference 371203-. 	The station will be named 
"AILIL LILL-Z,-SA.D.E" 

10. 1 TIP Jase Signal Centre to ,-ITELT7  SIZiLORE AUTO) 

11. 1 TA Ninth Air Force to GANGiAY • 

• 12. 	1 T/P NinthAir Force to Hillingdon House 

13. 1 T/P 21 Sector to CCC UXBRIDGE 

14. 1 T/P EST Liain TAF to DUNSTABLE 

3 T/T circuits to idnth - A.F. 
(required for one or more o 
(the following:-
( 

15.) (Air Service Command 
16.) (U.S.S.T.A.F. 	_ 
17.) (IX Bomber Command 

(27 Gp. A.T.C. 

7 T/P circuits to Base Signal Centre 
(required for one or more of ) 

18.) (the following:- 	 ) 
19.) ( 	, 	 ) 
20.) (2 TAF - to 2 Gp. . 	 N 

) 

21.) (Adv.-  ALAF to Air Ministry. 
22.) ( It 	" to bomber Command ) 
23.) ( " 	" to Rear A.8A1? 
24.) ( " ' 	to Y,S.S.T,g..F. 

(BSC to haintenance Command ) 
(Radar Rqmts 60 Group 	) 
(RCM Rqmts 100 Group 	) 



XCo4307 HQ 2 TAF (t.;WIN) STANi4ORE 	DT6PPE No.6 XG 406/7  
LLC 5118 

XCif2177;  B.S.C„,(GHENT) 	STANMORE 	RADIO' 

4012175 _BIS.C1(0BENT 
	

STAiLORE 	RADIO 

XG 246A,  

XG 260/4 

APPENDIX '41 
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AIR FORCKS CROSS CifiaLTEL 	CIRCUITS  

X CON 
NUMBER FROM 	 TO - 	VIA- - 	 REMARXS  

XC.4231 SHAEF AIR OPS 	STANmORE 	CHERBOURG No.4. XG 405/5 
LLQ-4491 A 

XC.4274 FtID SHAT F AIR 	STANMORE 	CALAIS Noo.11 	XG 442/7  
OPS (WEL*5) 	 LLC-3657 A 

X0,4271 FliD SHAEF AIR 	STANMORE 	DTRPPE No.6 	XG.406/9  
OPS (REIMS)- 	 LLG 3780  

AC 4171 USSTAF (t AIN) 
	

PINT TREE 	BOULOGNE No.7 	XG 412/8 
LLC 788 

4.4173 USSTAF (MAIN) 	PINETREE 	CALAIS NO. 9 	XG 454/11 
	  LLC 762 B 

X0.4172 USSTAF (IIAIN) 	U,K. BASE 	CHERBOURG No.3 XG 404/11 
LLC 862 B 

XC.4316 USSTAF (Mi.IN) 	PINETRES 	CALAIS NO. 11 	XG 444/3 
- LLC 4759 

XC.4315 USSTAF (kiAIN) 	A3..4 .D .A. 	CALAIS No.11 
	

XG 445/4 
ORT 011400D 
	

LLC-4758 

xc21.76 114 2 TAF (MAIN) STANIdORE 	RADIO 	 XG 260/5  

XC.4306 HQ 2 TAF (MAIN) STA-AMORE 	CALAIS No.9 	XG. 454/4 
(VENLO) 	 LLC 4898 A 

XC.4234 .HQ 2 TAF (REAR) STAILLOR4 	CASSEL TYPE 10 XG 260/7 
(BRUSSELS) 	 RADIO 	- LLC 5004  

XC,4317 HQ 2 TAF (REAR) STAILORE 	CALAIS No,11 	XG 444/4 
(BRUSSELS)  

XC.4354. HQ 2 TAF (REAR) 38 G13,1,- 3.KS CALAIS No.-11 
	

XG 442/3 
(BRUSSELS) 	HALL 
	

LLC 5544 
COGGERSHALL 

X0,4229 B.S.0.(G1ENT) 	STANUORE 	CALAIS NO.9 	XG 443/3  

X0.4232 B.S.C.(GHENT) 	STANMORE 	CAIJAIS No.8 	XG 411/9 
4C 6130  

444246 13.s.p.(GH4NT) 
	

HQ No.11 GP LA PANNE 26 
	

XG 435/A 
THIS IS CCT 
FOR XG 732 

/XO.4321 



XC04290 F.A.A..A. 	HQ No.38 GP CALAIS No.11 	XG 443/4 
(JAISU,.v. LAFFITTE) (AARAS.BALL) 	LLC 4361 B 

xC.4347 IL T.C.C. 	IX T.C.C. 	CALAIS' No.11 	XG 443/10 
LORECIENINES 	ASCOT 	 TLC 5476  

PINETREE XC .4161 , 	. • .UNIT 
(GULPEN) 

CALAIS No.2 	x0.443/11 
LLC 2894 A 

'CALAIS Noon-.  

DIEPPE No.12 

'CALAIS No.11 

. 	. 	. 
X4:080 HQ -IX A.F.;(aV) 'PINETREE 

r,13/11) KiaaINGEN± 

XC.4286 'HQ VIII'AFFC 	PINETREE 
(CiiARLEROI) 

1C.4256'.  HQ VIII AFFC. 	PINETREE 
(CHARLEROI)  

XG 444/5' 
LLC 6162 

XG 440/5-
LLC 42.65 

XG 442/2 
LLC 3091 C 
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X CoN 
NOTAIIER---  FRAYIE '*" 	TO 	-VIA" - 	 REg'ARKS 

iC.4321--B:S.C:(GHNT) 	STANMORE 	CALAIS No.11 	XG 446/9 
. . 	 LLC 5(1(25 

X0
,.... 

	

	.. 
'..4293 85 GROUP'OPS 	NO.11 GP 	-CALAIS -NO..11 	'XG 442/5 

Rpom 	(UXBRIDGE) 	 LLC 4465 B 

XC.4226 HQ IX AIR FORCE STANgORE 	CHtaBOURG 	XG 405/7 
(1JAIN) 	 No.4 	LLC 3457  

X0.4048 HQ IX AIR FORCE .  PINETREE 	'D'UPPE No.6 	XG 406/12 
PiristiZa) 	 LLC 5474  

XC.4165' 72 -.IN°. RAF 	60 GROUP 	Do4Rer 	XG.441/2 
(kONS) 	 LLC 2690 

XC.4330 IX BOABER DIV 	8 GROUP 	13.44ux No.2 . .XG 402/3 
(NAOR). 	(HUNTINGDON) 	 LLC 5006 

4O.4353 FIRST ,TAC AIR, 	PINETREE. 	DIEPPE Noi„12 	XG 440/9 
FORCE(HEIDELBERG) 	 LLC 554 

• 

)0.4243- c!c.F..44 	RuL.SQ1J*E 
	

DULiBURG No.4: 	X0 441/3 
- 	 KAI:1102.4 •  

-- XC.4255 No.101 STATION 	7000 STATION CHERBOURG No.3 --.2(G 404/10 
(ST. NIG) 	(sENNE) 	 . 	LLC 3038 C 

4.4249 JATC (. ARIS) 	CAC/JATC 	CHERBOURG lo,4. XG.405/8 
(UXBRIDG33) 	  LIc 2926 A 

. 	 .. . 

40.4322 JATC (BRUSSELS) CAC/JATO 	CALAIS No.11, 	XG .446/10 
(uXBREDGE) 	 LLC 5283  

XC.4248 No0302 TPT,JIING 176.519-AJ,F 	cru.„RwuRG no.3 "-KG 404/6 
(PARIS) 	 STN(GROVE) 	LIC 2925  C 

X0.4247 PARIS 1,..ILTY EXCH b.A.p.A. 	CALAIS No41., 	.AG 444/8 
(BURT01\1406D 	- 	-" 	' LLC 2922 13 

/AC.4320 
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X CON 
NUiji.HER MOM 	 TO 	 J 	 :E: KS 

IC.4320 No.137 STAGING 	O.* C, 	CALAIS No.11 	XG 445/6 
POST 	(GLOUCESTER) 	 LLC 4786 

XC.4319 PARIS ZILTY EXCH NO.519 :AF 	CALAIS No.11 	XG 445/5 • 
(PARIS) 	SIN(GROVE) 	 LLC 4785 

XC.4279 364 'of.U. Q 	RAF STATION CALAIS No.11 	XG 444/6 
GENEVAL 	(CANTERHURY) 
(NsAH 3RUSSEIS)  



X047217 3.S.C.(GAEA1) 

XC.7296 D.S.C.  

S-P UA AC 
2ri (Iti.,CEAUSE) 

STAL111,.JRE 	CALAIS ITo, 8 	NO 726/2 

11.4  1k),11 	CALAIS To.8 . AG 732/1 
Gli.(J,LaHiDGE) 	 V.F.G. 

AC.7443 p.j.G.((J.iiT) 

4P i iv jY tC t 

Si,,CTION XVIII 

AIR FOhC4S CROSS  CAANflEL 	 CihCUITS' 

X. CON 
NUALIEa FRO 	 .ZO 	 VIA • 

XC.7483 	SAAEF (AI) 	STANLORE 	DIEPP4 No.6 LLC 200083T- 
xp- 736/4 V.F. 

AO.7434 	SHELF (Aia) 
	

STALORE 	CALAIS No.9 LLC 9543T 
XG 733j18 V.F. 

tL  C . 7485 	SHAEF- 	 STA;-"LiOit, 
	

CALAIS No.11 LLC 20080T- 
XG 734/1 V.F. 

ACV/238 LAIN- 	(ALt) 	STANOAE 	1.3OULOGUENo.7 LLC 9287T- 
AG  729/1VFC  

XC.7302 	SAAEF 	 s'JAiaakci,; 	iJ1.L.'Fy No.6 	LLC 9637 T- 
XU 740/11,VFC__ • 

XC:7538 214 2 TAF (L2-1.1„,T) 
	

Uo,,JURG . 	AG 738/5 
v.F.C. 

XC.7542 ii14 2 TAF 
(V,FLO)  

40.7324 H 2 TAF (g-,AR)  

STAL.,ORE 	CALAIS No.8 AG.732/10 
V.F.C. 

CALAIS No.11 AG 734/12 
V.F.C. 

.C. 7551 H 2 TAF (RLAR) 	STA,410RE 	CASSEL TYPE 84D 0:r 
(31tdSSELS) 	10 RAJI0 	AG 4234 

38 GWYUP 	CALAIS 1,0.11 AG 727/12 
AALL 

(130'.e,JEASAALL) 

AC. 7322 2 GROUP (A,3v) 
	

STA„a„ORE 	Cn.LAIS 14o. • 	AG 726/3  
V.1 .C. 

0.7565 1-1Q 2 TAF (-t1_,L,t) 
(JRubSZLS) 

.0.7446 i3.S.C...(A1') 
	

L;AL.6.IS Ho.3 
	

AG i'32/4 
1.F.C. 

'C,7449 	 CALAIs No.3 AG 726/1  
v.F.C. 

..;LG.7451 	dteIT) 
	

u.b.L—Id 1,0.8 	AG 732/15 
v.F,C. 

, 7 430 .6.S.C,(GAET) .JoAsTA.JLE 	CAL4dS ;0.11 40 727/3 
(,Z,T) 	 V.F,C. 

/XO.7448 



nILL HOUS 	C-LAIS No.8 4G 732/12 
J.F.C. 

-kG.7520  

4C,7445 	 e0 

4C.7468 	HQ 14 AF (idA. ) 

AC 7338 
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X CON 
	 ••••••••••••••••••••••••• 

NUELN:.R 
	

TO 	 JIA 

XC.7448 	S..C.(GHENT) 
	

JJNSTAJL.6 	CALAIS 1:O.8 XG 732/3 
(.;T) 	 V.F.C. 

XC.7554 
	

ST,LLTLoa 
	

CALAIS No.11 34D ON 
.0.4229  

AC.7319 	HQ 72 	 H..4 No . 60 	Da.Liaz 	LLC 20235T 
(JNS) 	 GP(LLIGHTON 	 S4D ON 

JJZZARD 	 AG 4165 

xc.7436 .114,72 LTG 	 HQ No.8 GP CALAIS No.8 XG 732/5 
(Lulls) 	 (HGNTINGDON) 	 V.F.C. 

40.7452 	 No.35 GP 
	

No.11 GP 
	

CALAIS No.8 KG 732/16 

H4 -.4o.100 GP c-LAis No.8 4G 732/3 
v.F.C.  

PiN4TRL.e:. 	C1Lici3UU1G 	XG 730/4 VFC 
LLC 9299-T 

CALAIS No.9 LLC 9360T- 
AG 733/4 VRC 

XC.7562 	ix A..:..(A1J1) 	2iNLTitiAuPi .;.(p.6 	Si@ ON XC.434 
( ILS.3.6-14L 	 LLC 20440-T 

XC.7552 	IX ui.DiV 	 hq No.8 GP CALAIS "o.9 LLC 9599T 1FC 
(N. -R) 	SJNTINGDoN 	 4G 733/15  

.0.7447 
	

No.364 
	

RAF STTiON CALAIS lAo.') AG 732/7 
( GENVAL ) 
	

(CL=sditY) 

XC.7444 	12],i UNIT (AACHE:) 
	

PI1LT.R.41!. 	CALAIS No.8 	4G 732/2  VFC 

XC.7318 
	

JNIT(AACHLN) 
	

CALAIS "o.11 $4D ON 
4C 4163 

XC.7340 	USSTAF(LAIN) 
	

2IN.LOR-LE 	OHL:J-6300EG 	LLC 9303 T 
jAo.4 	AG 730/3  

xu.7337 
	

USSTAF (LAIN) 	,IINSTR2E 	CALAIS No.9 LLC 752-s 
(A,A1A...) 	 S4D ur AC 4 

(FACS-11111.6) 

AC.7464 
	

JoSTAF 	 21.1.6TRa 
	

1JOJLOGN4 	LLC 9356-T 
X.G 729/9 VFC 

xc.7465 	 2INLTRL-L 	CALAIS Ao.9 LLC 9357-T 
XG 733/1 VFC 

7290 



2W.7334 Udd2..AF 	 D+5],TSTD-L 

:'c.7487 U0STF (1 CE) 	D 	T 

-14,221„ 

C',1R304G No.4 

• LLC 9647-T 
AG 740/2 VFC 

LLC 9558T 
Ad 730/13 VFC 

.A.c.7511 B4O.5 A.A.c.s. 
(oRLY) 

4C.7291 7"10.5 AtA.C.S. 
- '(oRLY) - 

• LLC 9656T 

AO  722/13:-VFC 

LLC 9461 T 
AG 729/18 VFC 

AC.7431 No.302 UT..,11,G 	 STN CitOrt,.6ujiiG No.4 
(2A1:116) 	 ORO-L.0  

LLC 9265 T 
XG 730/10 VFC 

Ac.7418 FJL cuamoL 	dILL h0uSE 
	

CAL4I No.8 
(DD 	 SA“I_JLD 

LDC 9203 T 
AU 722/4 VFC 

rio.O.sL14,04. 

(LOND0-_,J. 
CALAIS A).8 

430OL0GND No .7 
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1. It was visualised during preliminary planning of 
communications for 80 Wing that the locating of Jamming Centres 
so near the Front Line would preclude the connection of these 
centres to 80 Wing Headquarters., but that it :-could be possible 
to provide the local requirements of the Jamming Centres to 
their associated stations. 

2. ';Then eventually the Wing was set uu in the British 
Zone on a restricted scale, it was found possible for the 
Jammin7 Centres to be located near existing_ switching Centres 
and for them to be given landline facilities to. 80 `ling 
Headquarters. The Headquarters itself was given administrative 
outlets to the Base Signal Centre, and a teleorinter link back 
to 100 Group in the United Kingdom. 

3# 	The local requirements in 80 Wing were provided by 
allotting part of No. 1 Air Formation Signals to the sling on a 
functional basis. 
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1. The 3:.aaar ;:slection, Air Staff, S.H.A.E.F. had few 
resl)onsibilities in connect} an with airborne radar. Whilst 
was in being they were res1;onsible for a great deal of the fitting of 
airborne radar in the British forces,—but fitting responsibility in 
the case of V.S. eqpir-ient in U.S. aircraft, being an administrative 
matter, was carried on without reference to A.E.A.F. On the 
dissolution of 	 the British fitting responsibilities were 
transferred to Second Tactical Air Perm and 38 Group. :although during 
the later stages, airborne radar responsibilities were almost_completely 
de-centralised, it would seem to be an advantage to collate in this 
report the airborne radar eauipments which were being used in the 
various Air Forces, and to filliMariSe the results obtained. This has, 
therefore, been done in the following paragraphs. 

SECOND TACTICAL AIR FORCE - NO. 2 t1ROUP 

2. This medium bomber group operated 'Mitchell, Mosquito and 
Boston squadrons. The force was equipped with Gee  throughout, and 
in audition one-third of each atchell and liosquito squadron was 
initially fitted with G-H for blind bombing. In the summer of 1944, 
the role of Mosquito aircraft changed from that originally envisaged, 
and they were used for low level night attacks, for which they had to 
fly singly, Whilst a heavy bomber carries a sufficient load to make 
the chances of success from an individual aAack reasonably good, medium 
bombers flying singly and using C-H had little chance of hitting their 
target, and it was consequently decided to withdraw G-H from the 
licssuitoes. Towards the end of hostilities the SCR.584.  was used to 
control medium bombers by day and by night in a blind bombing role, 
further details of which will be found in the Ground Radar Section of 
this report. 

SECOND TACTICAL AIR FORCE - NO. 85 CROUP  

3. No. 85 Group was, originally responsible for the night defence 
organisation in the British areas, and one of their Sectors (No. 21) was, 
until the end of August, under the operational control of Ninth Air 
Force, for use in the night defence role in the U.S. areas. In view of 
this, all R.A.F. night filter squaar)nS were initially in 85 Group. 

/During.... 
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During periods when the rate of advance of the Allied line was slow, this 
division of responsibility resulted in 85 Group CCI stations being sited 
often alongside 83 or 84 Group OCI stations each one performing separate 
functions. This systemimas uneconomical both in personnel and equipment. 
Consequent upon a careful study of the operational situation, it was 
decided early in 1.945 to transfer one night fighter squadron of 85 Group 
to each of 83 and 84 Groups, when these had satisfactory equipment and 
an organisation to control night fighters. In fact, the transfer never 
took place. 

4. The night fighter force in 05 Group consisted of Mosquito 
XIX's fitted with A.I. i.. ITIIIB and Mosquito XXX's fitted with A.I. hk. 
X (SCR.-720). Squadrons fitted with hk. VIII A.I. were retrospectively 
re-armed with A.I. hk. X. This was not comrleted by the end of 
hostilities. A great deal of assistance was rendered in the refitting 
of these aircraft by D.C.D; Post Design personnel. 

5. There were, at various times, nine different night fighter 
squadrons operating in 2nd T.A.P. The total results achieved by 
these squadrons by night, during the period from D-Day to V-E Day, 
1945, were 296 aircraft destroyed, 15 probably destroyed, and 44 
damaged. Detailed aceratioal results during; the five month period 
from 1st October, 154-, to 31st March, 191+5, were as follows: • 

Hostile 
AttemPts 	Contacts Visuals Combats .Destroyed P.Destroyed 

589 	373 	156 	107 	92 	2 

Damacred - 10 

A considerable percentage of these successes was against enemy night 
fighters. 

6. The 	ranges obtained during liarch, which are typical of 
the results obtained during the period, were as follows: 

SCR.720 A.I.  VIII SCR.729 Lucero  

-Rest maximum range 10 miles 	8 miles 	100 miles 90 miles 
Average " 	4.9 " 
	

4•16 " 	75 " 	56 " 

SECOND T.A.P. - 34 1ING. 

7. -- This photographic reconnaissance wing was made up of 
squadrons equirped with P.R. Spitfires,. one squadron of Mosquitoes, and 
one Squadron of Wellintons. •The night Mosquitoes were initially 
equipped. to use either Gee or Rebecca-H, but later both were fitted, and 
towards the end of liostilities, the dayldosquitoes which had been fitted 
only with Gee, were also giVen Rebecca4i. 

8. There were eight ground Rebecca-H stations, all of which 
normally transmitted on 219 sac/s. or 224 me/s., whilst the aircraft 
interrogators normally transmitted on 229 mo/s. or 214 me/s. Early in 
December, 1544, the enemy started to jam the whole Rebecca-Eureka band 
from 214 me/s. to 234 mois., using C.:J. or H.C.W. It .was never fully 
established whether the enemy's effort was.specifically aimed at Rebecca-H. 

9. The photographic missions were normally flown between 1, 500 ft. 
and 5,000 ft., at which heights the R/H ranges were approximately 1+0 and 
80 miles respectively. The overall photographic successes using 

/Rebecca-H.... 
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Rebecca-H were 7( but most of the failures were not due to radar but 
were due to intervening clouds. 

NO. 38 anouP  

10. Upon the dissolution of L.E.A.F., the administrative 
control of 38 Group was vested in H.Q. Fighter Cc-xi-mend. The 
operational control was made an Lir Staff, SHAEF responsibility 
through Pirst Lllied Airborne ;1.2.1i 	g., 

11. Lfter the Lxnhem operation intensive development trials 
wore undertaken by 38 Group in order to develop a' dropping 
technique which could be used from 7,000 - 8,000 ft., so as to 
lesson ("anger from flak. G-H was fitted to one squParon of the 
Group and "Talking Rebecca-Eureka's was introduced. Hodifications 
were made to standard Rebecca to L.prove line and azimuth accuracy. 
Master bomber technique was to be employed making une of a combinzation 
of these equipments. The development trials of the systcmwere 
satisfactory, and it was proposed to use this scheme for the airborne 
operation planned for the Rhine crossing, and in particular for re-
supply of .the airborne forces , taking part in the operation. 

12.. 	Although "Talking Eureka" equipment was taken in by the 
airborne troops on the first day of the operation, the link-up with 
the ground forces was so rapid that it was found unnecessary to 
employ the high level drupping technique ataxy time during the 
operation. 

NEiTH 	FORCE, 

13. The Ninth Air Force had two night fighter squadrons equipped 
witn:P.61 aircraft. These aircraft .were fitted with SCR..7g0, SCR. 
729, LN/LPs-131  ..z-42:11--1 and beacons. Both squadrons were originally 
contreried by the IXth Lir Defense Command for strictly night fighter 
defence work, but were transferred to the IXth and XIXth Tactical 
Lir Commands during October, 1944, so that these squadrons could be 
used for offensive night intruder work and at the sane tine continue 
night fighterwork under the control of the gro'ind raarr stations of 
the T.L.C.ts. 

14. Night fighting results for the period lot September - 8th 
May were: 

Destroyed P.Deotroyed Damasied 

Total sorties : 2173 	Total cla4mn: 43 	6 
1 flying bomb • 

Night intruder,results are not available. 

PIRZT TLCTIOLL _IR FORGE  

16. 

	

	This Lir Force was aotivated on the 1st November, and had 
night fighter squadrons, one using Beaufighters and the ether P.61 

aircraft fitted L.I. Mk. VIII and SCR.720 r-;spectively. These 
squadrons also did mainly intruder work. The night fighting, results 
of these squodrons during the period. 1st January to 8th May, 1945, 
were as follows: 

Total sorties - 417. Total claims - 1.0.0 

ITLIL 
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711:0NING 

17. Etxtensiveplans were made to fit tail warning ( liti2S-13) 
to U.S. night fighters, tactical reconnaissance aircraft, and even a 
percentage of day fighters. U.S. night fighters generally performed 
their intruder missions under ground control and they found tail warning 
to be of little value as they were warned of the 'approach of another 
plane by the ground station. Crews of night photographic and intruder 
aircraft believed it was quite valuable, although there was some 
disadvantage when they were operating at low altitudes as ground returns 
actuated the alarm. The U.S. day fighters fitted used it frequently in 
the role of altitude warning device since the alarm would trip when the 
plane approached- the ground too closelY. 

18. By the end of hostilities, a number of plEueswere fitted in 
Ninth Air Force, and although a considerable quantity of equipment had 
been received by First TACAF no planes were fitted. In April, 1945, 
No. 85 Group of 2nd 	submitted an operational requirement, but the 
end of hosilities came before action was taken to provide it. 

RADIO .ALTI14ETERS  

19. ''J lads were made in 2nd T.A.P.„ before D-Day, to fit all night 
. fighters with AID radio altimeters (.fill/2/11T-1). As these models were in 
• short supply, AYN's were subsequently accepted, but  because of the 
limited fitting effort available for the various rush programmes during 
the summer of 194,%,, the majority of aircraft were not fitted until the 
squadrons arrived on the continent. It was rumoured that this equipment 
was not accurate, but it was found that in the hands of experienced radar 
mechanics such as are found on night fighter squadrons, the equipment 
could be set u satisfactorily, and once the setting-up procedure had 
been accomplished it proved sufficiently accurate for their purposes; 
aircrew had faith in these radio altimeters. Both Ninth Air Force' night 
fighter squadrons were fitted, but the equipment for the two squadrons in 
First TACAF arrived early in May, so that there was insufficient ti r  
to it before hostilities ceased. 

BEACONS  

20. 	There was a growing tendency, particularly in U.S. areas, 
towards closer ground control of aircraft, and the number of microwave 
ground radar stations increased as the nevi equipments became available. 
It was anticipated that all prionry control and reporting over the 
tactical areas would eventually be accomplished by centimeter sets, 
with lower frequency sets used only for standby or in the manner in 
which L.U. eauipments were used. This switchover to microwave equip-
ment was accelerated because of serious interferencemxperienced from 
friendly 	used against the enemy. The principal limilation to 
control and - reporting was the difficulty in identification of friendly 
aircraft. The Mark Ill I. .N. had neither the fle;zibility nor the 
resolution commensurate with that of a ten centimetre ra,'Jar so the use 
of small ligli geig4t,"S!cic

d beacons installed in the planes, was 
introduce" one, 	-2-1'range, Positive instantaneous 
identification, and ability to track through permanent echoes at low 
altitudes placed this equiment in high priority, - USSTAF was 
therefore reauested in February, 1945 to procure an qaequate quantity 
of beacons and ancillary equipment to enable both Ninth and First.  
Tactical Air Force to accomplish the following: 

G./ Equip and n's-intain the following planes with airborne 
beacons similar to the AN/A-HT-19. 
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(i) All intruder and night fighter aircraft. 
(ii) All night photographic aircraft. 
(iii) One half of fal tactical reconnaissance aircraft. 
(iv) One fourth of all fighter bomber aircraft. 

(b) Equip all "S" band ground radar static,ns used for control, 
purposes with the appropriate receiving equipment. 

21. Second Tactical Air Force were also interested in having 
beacons installed for use with the SCR. 584, and requested B.B.R.L. to 
supply az.periracntal models and Air Iiinistry to arrange for supply in 
quantity. These were never provided. 

22. The beacon production schedule in the United States was not 
sufficiently far advanced to allow immediate shipment of the equipment, 
and on 25th April, 1945, USSTAF reduced the beacon requirements to 
only 430, based on the tactical situation and time involved in 
production and installation of equipment. The beacon programme had 
not a('vanced beyond the insta3latian of experimental sets by the end 
of the war in Europe. 

23. The results achieved with the airborne R.R.A. equipments 
are referred to under R.K.A. in Section No. XXIII. 
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CHA,P9.52 1 - GXNERAL 
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1. 	By the time the assault phase of the invasion was over, 
it became apparent that air superiority had been attainedand,that 
the main role of the Tactical Air Forces would henceforth:be. still 
closer co-operation with the GroUnd Forces. Consequently, the 
original aircraft warning and fighter control system changed from 
essentially a defensiVe system to one concerned with controlling our 
own aircraft mainly on offensive missions. In the case of Ninth Air,  
Force, these changes began from the original system designed for the 
Tactical Air'.commands which was based on R.A.F. plans of 1943, for an 
analogous Organisation and used identical equipment. Subsequent to 
these'earlier plans Air Ministry initiated the production of 10 and 
50 centimeter equipment due to the possibility of the enemy jamming 
the older'200-megacycles sets. 

1t, therefore became the function of the Radar Section, 
A.E.A.F, to: 

(a)- obtain and disseminate information about these new sets; 
(b) ensure that the Air Forces altered the supply. requirements 

accordingly through proper administrative channels; 
(0) arrange with Air Ministry to train both British and U.S. 

operating and maintenance crews at R.A,P. schools; 
(d) :-assist in the, difficulties arising in procuring spare 

parts for. maintenance of these equipments. 

3. 	 the established policy of equipping. U.S. units 
in this Theatre with:British ground radar; Headquarters Army Air 
Forces in .Jashington finally agreed to supay limited quantities of 
U.S. radar to Ninth Aix',  Force which eventu-dly affected the control 
system to a marked degree. The superior performance and additional 
display accommodations afforded by the AN/CPS-IA (MEW) provided the 
inducement-to shift the major amount of control from the righter 
Control Centers of the Tactical Air Commands to the Forward Director 
Posts.., The accuracy that was expected to be obtained from the 
modified SCR.584 completed the shift in close control away from the 
Fighter Control Center. 

4-. 	Due to the addition of. new types of equipment right up to 
the cessation of hostilities, and continual improvement in operational 
tactics, the aircraft warning and fighter control systems underwent a 
continual change fromthe time the original plans were made. Each 
organisation developed a different set-up and standardisation became 
impossible. This tendency toward rapid changes led to improvements 
although at times the confusion resulting from so many changes offset 
many of the advantages. Details of-the.development of the ground 
radar programme in the Tactical Air Forces and operations during the 
assault up to D plus 40 are contained in A.E.A.P. Air Signal Report 
on Operation NMUNE. A diagram showing the layout of the various 
systems used in the Tactical Air Commands/Groups during October, 1944, 
is shown In, Figures 1 to 7. 

5. 	The inability of the enemy to attack our bases on the scale 
anticipated in the planning stage, made it possible for the base 
areas, ports and harbour instqJlations to be adequately defended by 
Nos. 24 and 25 Base Defence Sectors of 85 Group. Ninth Air *Force 
released No. 21 Base Defence Sector, and accordingly the decision 
was taken by 85 Group on 23rd September to return the major portion 
of No. 21 Base Defence Sector to the United Kingdom. This decision 
resulted in a reduction of three 	Type 25, two A.M.E.S. Type 
14 and 15, and one M.R.U. on the establishment of 85 Group. 

/Similarly.... 
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Oimiliely, the experience of 63 Group proved that operational require., 
vents hid never been such is to neoesSitate the deployment of.three 
Forward Director posts and 4 G,G,It  station. Accordingly, one F.D.P. 
and one G.C.T1  were lodged with 8, Group in the bridgehead during the 
advince of the ground forceS into Belgium. Subsequently, in 
$eptember, these units, being Surplus to operational requirements, were 
returned to the 114ited Kingdom and the establishment of 83 Group 
amended accordinEly. ThroUghout the entire operation, the number of 
radar units deployed were continually being reduced to a minimum 
consistent with operational requirements. The advantages so gained 
were increased faobility, eonServatien of personnel required for other • 
commitments, and. reduction of requirements for communications 

6, 	The offensive tendency referred to in paras. 1 and 4. resulted 
fl Ninth Air Force making a request for equipment that would enable the 

following systems to be standardised for Tactical Air Commands and 
Defence Coailds. The foLlowingdiagrams indicate the organisation 
which was Dleqmed but which did not come into force as the war enaed 
before the eq-Apent became available. 

(a) 4gtipal Air Commands. 

/b. Air Defense command. 
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(13) Air Defense Command 

Total: 
7 -AWCPS 
7-.Alci/CP -5 

Legend 

Ar/CPS-1 is production M.E.I.7 
AT/CPS-4 is centimetre height finder. 

("Beavertail") 
AR/CPS-5 is 1300 me/s. solid search equipment. 
AWTPS-13 is 1300 mq/s. L.7[. equipments. 

7. 	As an aid to understanding the functions of the various 
radar units in the Tactical Air Forces, the following functional 
charts are given, emphasising only those functions pertinent to the 
ground radar system: 

i  83 GrO77  
Sup? art of 

First uanadian 
Army 

I 0,  

Support of 
Second Eritish 

Army 

85 Group I 

Defence of 
base areas 

/(b) 



IX TACTICAL 
AIR COMMANT 

Support of 
First 

U.S. Army 

IX AIR FORCE 
SERVICE COMAND 

Supply and 3rd & 
4.th Echelon 
maintenance of 
ground radar. 
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NINTH 
AIR FORCE 

1  

Mission: Air support 
for the Twelfth Army 
Group. 

(b) 

XXIX TACT/CAL 
AIR COMMAND  

Support of 
Ninth 

U.S. Army 

XIK TACTICAL 
AIR COMMAND 

IX AIR DVMSE 
COMAND 

Support of 	 Defence of Base 
Third 	 Areas (night 

U.S. Army 	 fighters and AA 

(C) 

FIRST TACTICAL 
'AIR FORCE (PROV)  

Mission: Air Support 
for the Sixth Army 
Group. 

FIRST FRMICH AIR 
CORPS 

FIRST TACAF 
SERVICE COMMAND 

XII TACTICAL 
AIR COMMAND 

Support of 	Support of 	 Supply and 3rd. & 
S@venth 	 First 	 4th Echelon 

U.S. Army 	 French Army 	 maintenance of 
ground radar. 

/Chapter 2.. • 
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(SECTION 7/I) 

CHAPTER 2 	SITING 

8. Section VI of the First Part of the Air Signal Report on 
Operation "Neptune" explains In detail the organisation and 
responsibilities for the selection of ground rear sites prior to 
D.Alay. The Siting Group which was formed in A.E.A.-.F. made their 
selection from the best contour maps available, and from photographs. 
The Group covered all sites in, accordance with the estimated lines of 
advance up top 9Q. MIS Section of.  the Air Signals Report is, 
therefore, concerned with the results achieved from the previously made 
plans, and the experience gained during the remainder of the European 
War. 

9. oply a small percentage of the pre-D.Day sites were ever 
employed due to: 

the tactica“ipas along which the battle developed; 
inaccessibility due to bombing, mining, and blown bridges. 

For the remainder of the campaign, the ground in the North (Second 
T.A.F.) is-in generalSo flat that the choice of sites was not limited 
by technical coneiderations, but by accessibility over dykes and canals; 
and by the need to avoid flooded ground. The most Oiffidult siting 
problems arose in the South where First TAMP (XIIth TAG) operated in 
winter weather conditions in the Vosges mountains. In order to assist 
in the solution of their problems, they made use of three devices: 

(a) Relie'modela produced for the French Forces, and made 
with a 2 to 1 vertical exaggeration. 

(b) AN/APS-15 (H2X) mounted on a radio truck. 
(c) Radar Planning Device (R.P.D.). 

Relief models were constructed primarily for the Ground Forces, and 
were used to good advantage in the selection of every site. Models 
were covered with 10.metre contour maps to a'scale of 1 : 50,000; 
since they showed all the roaasi  woods and waterways, they greatly 
helped in assessing the accessibility. These models were particularly 
useful in presenting coverage problems, and the relative merits of 
certain sites, to Senior Officers not familiar with the technical . 
problems. As a result of this, when there were rival claims for the 
same site the most effective compromise was generally reached. 

3.- 	When a site had been pre-selected from a relief model, the 
AN/AES-l5 was driven to the site, the equipment was operated in a 
number of different spots in the same area, and a photograph of the 
P.P.I. was taken on each occasion. The mobilised AN/APS-d5 had not 
been designed for such rough usage, and for future operations more 
robust construction is desirable; ut in spite of this, the apparatus 
performed. really uzefUl work. The photographs closely resembled 
the 	picture obtained from ground radar centimeter equipments,  
but it could not be used to site equipments operating in the,100 and 
200 me/s. bands, such as SCR 270 and SCR.527. 

4-. 	The radar planning device was not seriously used until 
jannokry, 1945, when BERL and USSTAF formed a small section to develop 
its use in the theatre. Primarily it was used for selecting M.E.W. 
(AN/CPS.-1A) sites for the ItLghthLia. Force and the Tactical Air 
Commands of the Ninth Air Force. The greatest difficulty was 
production of the relief maps. It did prove very reliable in 
predictions for ground radar sites in addition to showing its adapta-
bility to other problems such as SHORAN and navigational aid 
coverage. 
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5. 	Aside from siting done with the aid of R.P.D., siting• 
experience in this theatre confirms results elsewhere in Europe, and 
can be summarised as folloWs:. 

(a) A study of..good.contour maps is essential-for the 
selection.of.sUitabie:siting areas. 

(b) Ground survey is aIways.essential, and the recording of 
test results by means of light mobile equipment is of 
considerable. • value. 

(c) A study of -Simple relief models is desirable in relatively 
static conditions, or when rival claims exist. 

6. 	The R.P.D. would seem to have much potential value if relief 
maps of the whole operational area are prepared in advance, and R.P.D. 
sections are set up in rear areas. Further study and development of 
this device.is recommended. 

7. 	- The increasing use of centimetre equipments pith their 
narrow beam widths and quasi-optical prorerties, is making the siting 
problems:easier, but siting-for overland coverage pill continue to be 
a problem until effective- equipment to eliminate permanent echoes is 
incorporated. 

/Chapter 3..., 
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CHAPTER 3 - DEELQUIENT 

8.. 	During the early stages of the invasioreiteeas found that 
the:radar equipment which had been allocated' to Base Defence Sectors 
of 85 Group did not, entirely meet operational needs to counter the 
enemy'antacticsee  eneMy aircraft had on very few ocdaeionseemployed 
high or even medium height boMbing; 	the vast majority of attacks 
had been delivered from a relatively low altitude. The targets had 
been Shipping, 	port facilities and targets near the front line, 
and the approach was nearly always overland. One of the results of 
these tactics was that a very short interval of time existed between 
the detection of the enemy aircraft and its entry into the IAZ. 
Attempts had been made to site radar control points nearer the front 
line to extend their range into enemy territory. This, however, 
resulted in the stations being shelled. The equipment which was 
established was not mobile enough to allow its erection in a temporarY 
forward site towards nightfall and withdrawal in the morning. In 'an 
attempt to overcome this difficulty, a Light Warning Set *h VHF 
equipment)was borrowed from HeadvaetersVo. 83 Group. This 
combination was sited nightly in forward positions chosen for their 
"view"' into enemy territory, and withdrawn during daylight. The 
results were most successful, the score to 1st July, 1944, being 
eight destroyed. 

9. 	When the eeneies broke through from the beachhead and began 
the sweep across France, the radar systems were stretched to the 
utmost and put to their greatest tests of mobility. Because of the 
fluid nature of the war at that stage, targets were very largely 
targets of opportunity and werediscovered by eye, and bombed, almost 
immediately. Missions thus were not of the type which would lend 
themselves to detailed operational plans for apse control from 
ground stations because of the difficulty of communications and the 
ability of the pilots to piek out their own targets with greater 
efficiency than anyone ooeld do from the ground. When the fluid 
lines finally became stabilised in the fall of 1.911, close control, 
began to play a more important part in the operation of tactical 
fighter bombers, 

lO. 	The invasion in Southern France by forces from the 
liediterranean Theatre on 15th August, 194/1, introduced additional 
Air Force units into the Zuropean Theatre, The XIIth TAC was put 
under operational control of ninth Air Force as soon as the Armies 
joined up. IA the middle of October, it was decided to form the 
First Tactical Ajy Force (Provisional), This Air Force consisted 
of the XII TAC and the newly formed, First French Air Corps. The 
YII TAC contained two S.A.W. Battalions, the 582nd  and 593rd, and the 
First FrenehAir Corps contained one S.A.W. battalion, the 553rd 
formed and equipped under U.S. supervision. These battalions were 
different from Aal  others in this theatre in regard to type of 
equipment used, in that they used American radar throughout. They 
also used a different control syStem from that employed by other 
battalions in the theatre. Instead of a single Fighter Control 
Centre they employed two Control Centers and two Forward operations 
Rooms. 

12, 	Figures 8 to 12 show the progressive deployment of the 
ground radar systems ue to the Rhine River. These maps are compiled 
from the routine location statements furnished by each Air Force. 
If a move had been made a few days prior to datesshown on the map, 
the radar unit may be shown in its old location, or it may not be 
shown at all if it was in transit at the time. The boundaries 

/shown.... 
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shown are those assisned to the ground forces and their supporting air 
forces. The radar units of any one Tactical Air Command (or British 
Group) were sited where they could most efficiently perform their 
operational responsibilities so that it was not necessary to keep 
strictly within these boundaries. These maps afford a good 
illustration of the considerable density which existed even after the 
number of units had been reduced. 

/Chapter 4.... 
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CHAPTER 4  - AIR TRANSPORTABLE -RADAR- 

12. - On 18th August, the Commanding General of First Allied 
Airborne Army stated that in future operations airborne forces might 
be landed considerably forward of our main field forces. In such 
operations it was considered that the provision of effective fighter 
cover was mandatory. A.E.A.F.. were reqnested to produce Air 
Transportable Forward Direction Posts (incorporating point to point •• 
communication with a range of at least 70 miles) capable of being 

• transported, by•glider. The equipment was to be ready for operation 
by 1st September or earlier. 

13. After consultation with Air Ministry and:D.C.:D. Design - 
authorities, air.transportable light warning sets and air trans- 
portable 	were designed and produced. The crewing up of 
-these units and. subsequent technical training was done by H. Q.  6or - 
Group.:' On the completion of technical training two light warning 	• 
sets and One G.O.I. were transferred to H.Q. 38 Group for operational 
training and use in the, forthcoming ooeration "MARKET", which was to 	• - 
be an attempt to outflank the Siegfried. Line with airborne operations • 
across the Lower Rhine. 

14. Two glider transportable FDP's were supplied by the Ninth 
• Air Force for glider training with the 82nd Airborne Division in case 

. • control of Ninth-Air Force fighters should be required. Each team 
• was to consist of controllers, teohnicians, operators, AN/WS-3 

(light weight radar), SCR.188 and 624 (communication radio)l'and an 
SCR.634 (portable VHF/)F). 	 . • . 

15. • 	At. a meeting held at Bentley Priory on 15th September, it 
was stated by a representative of the First Allied. Airborne Army that 
air transportable radar equipment would not be required. for the 
operation. Suhsequently,•this decision was over-ruled at a meeting 
at R.A.F. Station,•Harwell,,when agreement was reached between 

. General Browning and. W/Cdr. L.J. Brown, and on the morning of the 18th, 
Light Warning Units Nos. 6341 and .6080 were airborne in four gliders • 

- destined for Arnhem, to take part in what has since been described as 
"the 'bloodiest battle of the war". The four gliders containing-  the 
two' light warning sets and their crews °sm.! under accurate enemy 
anti-aircraft fire as they approached the L..Z., and severe mortar fire 
when they had landed. Conditions and casualties were so severe • 
that the radar equipments were never ereoted: The evacuation of 
Arnhem took place on the 25th/26th‘September, and the survivors of the 
Radar Section of the First Allied Airborne Army, which originally . 
comprised. 5. officers and 40 O.R.ts•-  returned to. the United. Kingdom, 
this party consisting of 3 officers and 1 O.R. 

16. A close study of reports made by the survivors of operation 
"MARKET" proved invaluable in formulating the requirements of. air 	• 
transportable radar for any futlare•airborne operations, It was 
decided that air transportable radar for. an airborne operation .should 
comply with the following conditions: 

(a) A complete radar equipment must traVel with its crew in 
one glider. 

• (b) 'The equipment and crew must be able to move swiftlyfroM 
the glider to cover on a pre-selected site immediately 
upon making land-fall, 

17. 	In the light of experience during operation "-AARKET", the 
air transportable radar equipments for any forthcoming airborne 

joperation.... 
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operation-were:reVieWed. It was decided that if the L.Z.D.Z. of any 
operation was sited so that radar cover over the area could not be 
provided by ground radar within the main Allied lines, it might be 
necessary' to employ one or more of the following units which were being 
formed and trained. 

Description 

A.1%B.S. TyDe 6 Ak. IX 

A,M.E.S. Type 6 Mk. VII 

A. 	E. S. Type 65 

A light -warning set mounted in a four-
wheel drive vehicle with a trailer H.F. 
communication equipment. 4-Channel VHF 
is supplied. - Equipment'works on 209 
Mq/s. and gives equal performance to the 
standard Light Warning,Set. A beacon 
for the use of night fighters is also 
included. The whole unit is carried in 
a Hamilcar glider and can be brought 
into use within 30 minutes of touchdown. 
Four units were formed and two 
additional eeuipments were made as 
reserves.' 

A light warning set in a C.C.', Cabin. 
The performance of this equipment is 
approximately equal to that of a 
mobile'G.C.I. 	 faci-
lities are provided. The unit 
requires four aircraft Type C.47 for 
transport, and it is unlikely to be 
brought into full operation in less 
than 24 hours after touchdown. Three 
units had been formed prior to 
"MARKET", and were kept available. 

This equipment known as. "Dinner.  
Wagon", consisted of an L.W. Set and 
AN/TlDS.-3 early warning eetipment in a 
Horsa glider with special operations 
room incorporating additional 
displays with facilities for linking 
up H.F., V.H.F. and external land-
lines. In order to avoid tying. up 
unnecessary personnel it was decided 
tp treat the "Dinner Wagons" as 
alternative equipments for the A.T. 
G.C,I. crews. Two equipments were 
ordered and constructed. 

18. 	These different typet of equipment were produced in order to 
meet the varying operational requirements that might arise. The 
function of these Radar Control Units in an operation was as follows: 

(a) To take over from the V.C.P. the interception of enemy 
aircraft during daylight. 

(b) To direct fighters on to Army Support targets beyond the 
range of V.C.P.'s. 

(0) To give homing vectors to fighters which might be 
needing assistance. 

(a) To take over from the V.C.1D. the normal BIT contact with - 
patrols arriving at and leaving the area, 

(e) To assume control of night fighters. 
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(f) To provide warning to the ground troops and.A.A. 
Units of the approach of enemy aircraft. 

19. 	The secondary functions which were to be undertaken by 
these ground radar units were as follows: 

(a) Provision and operation of A.I. beacons on which night 
fighters could home and orbit, 

(b) Reception and dissemination of friendly aircraft 
mcvements as received by the Movement Liaison Network. 

(o) Pinpointing of mortar firing location by plotting of 
mortar trajectories at times when activity was low, 
or other times when another unit had taken over 
primary responsibilities. 

20. 	The Radar Units listed above are set out in order of 
vulnerability and consequently in the order in which they are 
likely to have been taken in. Experience with gliders in the past 
had shown that, even when apparently deserted, they were targets 
for enemy ground and air forces, and could be quickly set on fire. 

Type 65 ("Dinner „agora.") therefore, would not be used in 
an operation until a site had been chosen which would be reasonably 
secure against observation and the fire of enemy ground troopS. 

21. 	Volunteers to man these air transportable radar units 
were obtained by 	60 Group who were also responsible for the 
technical training. On completion of technical training the 
units, complete with crews, were transferred to H.Q. 38 Group, who 
were .responsible for the operation 	 training, which was to be 
carried out under the most realistic conditions that could be 
arranged. In, the spring of 1945 it became evident that the only 
operation in which these units might be employed would be 
operation "ECLIPW. With this operation in view, H.Q. 38 Group 
carried out exercise "CONWAY" which was to give interception 
practice, to the air, transportable radar control units under 
operational conditions. The exercise took place at R.A.F. 
atations Cranfield, Aoklington, Coltishall and Brentwaters, during 
the:period between 17th April and 30th April, 1945. Unfortunately, 
owing to an accident, one A..1.E.S. Type 6 	Ix was lost, two 
of the crew being killed and others injured. 

22. -,- - Operation "14.,IFSEr'was not -out into operation as 
planned owing to the rapid advance of our land forces. 
Acoodingly, on the 12th 2iTay, :Air Ministry were informed that 
there was no longer any req4rement for air transportable radar 
within this CoMmand, 

/chapter 5...-. 
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ClIaTER 5 	RADAR OR T CONTINENTAL CROSSBO1I INTELLIGENCE  
. ORGANISATION. 

, 	. 
23. , 	In. September it was decided that the rocket watching' 
organisation in the United. Kingdom was unable todetect the flights 
of rockets launched from territory then remaining in German hands, 
for the purpose of public warning and site location. It was, 
therefore, decided to set up an advance organisation on the continent 
under the control of R.A.F., Fighter Compand. The radar equipment 
reqnired to provide this service was two A.M.E.S. Type 9 Mk. V's . 
to be supplied by Air hinistry, and three G.O.R.'s to be provided ' 
and manned by the Army. 

A.M.E.S. Type 9 1,11.., V  

24. The equipment comnxised a megawatt a:_rplifier added to a 
standard iB2 transmitter, an R.F8 receiver, and a special 
photographic console (Oswald) which recorded range of the V2 
against time . The units all worked on 4.2.5 ac/s. using aerial 
arrays on 105 ft. towers. 

_25. 	It Was desirable to site these stations so that: 

(a) their main -lobes were rgised sufficiently te eliminate 
- permanent echoes and the echoes from aircraft at medium 
altitudes; 

(b) they were sufficiently far apart to give good range 
cutting, 

- 	26. 	The _receivers were originally intended to record range and 
bearing, and were accordingly modified for CRDF working, but this 
was later abandoned. The fixing of the V2 was dependent upon 
getting accurate range cuts from two stations and the most accurate 
timing was necessary. To achieve this, land-lines were provided 
down which time signals were fed from .a master clock and all station 
times were synchronised. 

27, 	In October, it was appreciated that the major threat 
existed from long range rockets against the port of Antwerp, and . 
with this in mind, the Chiefs of Staff Were asked to agree to hand 
over to SHAEF control the organisation and equipment deployed on the, 
continent for the protection of the U,K. It was further requested 
that a team of officers from Fighter Command be loaned to advise on 
the detailed organisation and handling of information within the 
new proposed organisation. 

28. The Supreme Commander directed that the Chief of Air 
Defence Division, SET, should be responsible for the co-ordination 
of all countermeasures, either active or passive, against 	and: 
V-2. At the request of Maj.Gen. 	Cameron, Chief of Air 
Defence Division, SHAW, a Radar Officer of the Air Signals Staff 
was attached when necessary to .his staff to provide technical. 
advice on kl3 matters appertaining to radar in the continental 
".Crossbow" organisation. 

• 
29.  The radar requirement of this new Continental "Crostbve 
Organisation was six A.M.E,S. Type 9 Ek. V's. These stations were 
to be deployed to give the coverage as represented in diagram No. 1. 
The technicaln maintenanceof these stationz was originally under-
taken by 72 Wing, but later,- on the 7th Decomber, responsibility was 
transferred to 33 Wing of 85 Group. 

/50.... 
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30. The reporting procedure for these stations was as follows. 
The Type .9 station would pass. iffmediately to the Information Room of 
the "Crossbow" Forward Intelligence Unit situated at Malines, the 
range - time data on any suspected incident of which they obtained 
visual record. The Information Room staff would be responsible for 
recording this information, and passing it to the plotting room. As 
soon as the films were developed at the Type 9 stations; they would 
pass any range -.time data obtained from them by the station personnel, 
This teas  to be handled in the same way as data obtained visually. 

31. By 18th February, the last of these stations was operational, 
unavoidable delay having occurred in the final commissioning owing to 
adverse weather oonditions and enemy action. At first faults were 
encountered mainly with the megawatt amplifier and the photographic 
consoles. After these initial faults had been cleared, the- equipment 
settled down and gave extremely useful service, and played a major part 
in the location of V-2 launching sites, 

32. The stations remained Sited in their original positions 
except for a slight move of one station owing to the military situation 
in. December. At the end of March, it was. decided to re-deploy the 
stations to cover the possibility of "Big Ben" launching sites being 
set up farther back in Germany and against a change of target possibly 
from Antwerp to the Rhine bridgehead crossings. Owing, however, to 
the rapid advance of the ground forces, the last V-2 was launched on 
28th March, and on 19th APril, all six stations were closed down. 

33. During the period of their operation, these Type ,9 Mk. V's 
formed the most reliable of the various V-2 detection devices. The 
largest percentage of failures was due to the stations being off for 
daily maintenance as is shown by the following overall results achieved. 

	

Visual 	Fill 

Observed 	82.8% '- 83.3% 
Failures 
during 	8.4% 
maintenance 

MR.58/.. Equipment for Tracking "Big Ben" Proectiles„  

34- 	The policy in regard to the location- of V'2 launching sites 
wqs to correlate the information from all sources such as AM ES Type 9 
Mk. V, G.11.3, sound ranging, and flash spotting organisations etc., 
and pass the relevant grid references of launching sites to Air Staff 
for photo reconnaissance and strike action. 

35. 	In the past, considerable experience had been gained in the 
location of mortar firing 'points by light warning sets and SOR.584 
eqiiipment 	view.  of this tact it was suggested that an SCR, 584. 
equipment should b0 used -in the locating of V..2 launching sites. ' It 
was considered that 'in the event of a launching area'being discovered 
within the range` of the automatic tracking and plotting features of 
the SCR. 584., it "would be Possible to obtain rapid and accurate 
determination of the trajectory and launching site, and it was believed 
that it might then be possible to control aircraft from this SCR?  584. 
to strike the site. 

i36. 	To carry dut experiments and trials, a unit called the 
SpecialRadar party was formed, manned and controlled. by the ArmY 
through the Spedial Defence Meadauarters at Brussels. Certain small 

• 

/modifications.... 
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modifications were made to enable the equipment to "leek on" the 
new fast moving targets, and at the beginning of February, the unit 
was set up at Steenbergen, Holland, and. commenced a rocket watch 
over the Hague area. 

Recording Results 

	

- 37. 	In order to record the results, a Westex recording van was 
connected to the output of the SCR.5814.. This van incorporated remote 
bearing range and elevation dials which could be automatically 
photographed. In order to obtain accurate timing of the records, a 
stop watch was included in the photograph, whioh was synchronised 
every half-hour from the standard. pendulum clock located at the 
headquarters in Malines. 

Results  

	

38. 	Analysis of the results achieved by the unit, covering the 
period 26th February, 1945, when it first came into operation, until 
11th March, 19451  showed that of 127 possible engagements from the 
area covered, the number of V-2's detected was 112, the number 
followed 102, and the number photographically recorded 91. This 
showed that, provided the launching area was within range of. the 
SOR.584-7  it was capable of detecting nearly 92% of the launchings. 
The initial signal/noise ratio of the target was approximately 5 : 
as the angle of elevation increased above the point at which ground 
reflection. was effective, this signal/noise ratio fell to 2 or 3.: 1. 
From this point the signal remained substantially constant until the 
range started to increase rapidly when the target was lost due_ partly 
to the rapid rate of change of range, with which the range motor 
could no longer cope, and partly due to the decreasing signal strength. 

Controlled Attacks  

	

39, 	Once-it had been proved that the SCR.581.f. was able to 
locate the launching sites accurately, it was.decided to investigate 
the possibility of controlling aircraft to strike or, photograph 
these sites. After investigation, this plan was abandoned since; 

(a) 7C of the launchings were at night; 
(b) only LC of the launchings Were from sites within the 

range at which the SOR.581+ could control aircraft, 
(no airborne beacons for theahcraftwere available); 

(c) firing from the Hague sites was abandoned by the enemy 
while the proposals were still-under consideration. 

/chapter 6.... 
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CHAPTER 6 	SCR.584  

General 

40. 	In April, 1944, Ninth Air Force formed a board of 
officers to investigate the possible operational use of the SCR.584 
for close support based on a_set that had been modified by the 
British Branch of the Radiation Laboratories, Massachusetts Institute 
of Technology (B.B.R.L.). This board witnessed the operation of the 
set while controlling aircraft and submitted a report on the 11.th 
may with the recommendations that two teams be formed to conduct 
further tests to determine the suitability of this equipment on 
Photographic and bombing missions. If the results of these service 
tests proved satisfactory the project would be increased to a total 
of eight sets. The P.,.A.F.Air Support Development Unit, later 
called the Central. Fighter Establishment began conducting trials at 
Millfield, and contributed much to the early development of the 
SCR.584 close control technique. 

41:* 	A meeting was held at AEi on 9th -June, 1944, to: 

(a) Decide on a plan of employment based on the tests that 
were being conducted by these two individual groups. 

b prepare a T/O and B for the operating team. 
(c) -Discuss the availability of evipment. 

A requirement was later established for eight sets for ninth Air 
Force and four for 2nd T.AP. The first two sets and creus were 

- given to IX Tactical Air Command and trials were conducted-  at 
Middle Wal)cp, England in order to: 

(a Work out the technique for level bombing. 
(b 	Assess the accuracy of the system. 
c Train the crews. 

The procedure looked promising but the results at best were 
inconclusive. The sets were then moved to France before. the crews 
or pilots had time to learn the capabilities or limitations, and one 
was in operation by 16th July, 1944. 

42.-  ' 	On 22nd May, 1944, a Statement had been received from 2nd 
TAF to the effect that there was no requirement for an SCR,584 
within that Command. This decision,-  however, did not alter the 
requirement for four modified SCR.5841 a, and in anticipation of a 
requirement arising within 2nd T.A.F.1  an establishment was raised 
within A.- E.A.F. and, a-team was formed on the 10th July, 1944. 
The anticipated requirement arose, and in October, 1944, arrange-
ments were made for the first set to be phased in with No.. 83. Group 
and it was used operationally in November. 

T°P17,  

43. 	USSTAF wa4 requested to modify fifty'SOR,584te on 
requisition from the United States and build plotting tables for-
each of the modified sets. B.B.R.L, was requested to provide. 
technical assistance for these modifications and the construction 
of plotting tables. A great deal of delay was encountered in the 
supply of this equipment due to difficulty in obtaining truck 
tractors for each set, and the delay in modification at AAF Station 
590. The modificationS were held up beacuse of: 

/(a).... 
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(a) Last minute changes introduced as a result of experience 
gained on the first few sets. 

(b) Delay in B.B.R.L. providing someone to supervise the 
modifications. 

(c) Lack of vital.narts, such as selsyns, gears etc. which had 
to be procured from the U.S. 

(d) Lack of a sufficiently high priority being given to the 
work at the depot. 

By let October only six modified sets had been delivered. 

44. In addition to the use of this equipment for close support, 
it was planned to make two sets available to Ninth Air Defence Command 
to make one improvised G.C.I. station. If this proved successful the 
entire three battalions of the Defence Command would be equipped with 
a total of nine pairs or eighteen sets. Subsequently, A.M.B.S. Type 21 
equipment became available and the project was limited to only two sets 
forming one pair. Later these two sets were turned over to XIX 
Tactical Air Command to replace an SCR.582 that had been lost due to 
enemy action. Another set was to be modified for 100 miles range-and 
used by Ninth Bombardment Division as a substitute for Oboe. 

45. The final status as at 15th January, 1945, for the entire 
programme of SOR.584 PuPplied by USSTAF, including the number of SCR. 
584's in this theatre procured by the Air Forces, the established 
requirements for the modified equipment for close support, and the 
distribution of both modified and unmodified SCR.584-'s is shown on the 
following table: 

(a) SCR.584 	 Required Delivered 

1. RAF 60 Group (Oboe ground station, 
modified by BM). 	 4- 	4 

2. RAF 60 'Group (Oboe ground station, 
unmodified). 	 4 	4 

3. 4-1j,ghth Air Force (bomb assessment) 	8 	8 
unmodified. 
(One on loan to RAF Fighter 
Command, 
One on loan to RAE, 
Farnborough). 

4.. (IX Air Defense comLan-d - 2 
unmodified sets for COI, now 
transferred to XIX TAO for 
modification to CSB are listed 
below). 

• 
5. IX Bomb Division - modified for 	 1 

100 mile Oboe frequency close 
support. 

17 	17  

(b) SCR.584 Close Support Units and Modification Kits  
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Unit 
	

Required 	Delivered 	Balance Required  
Sets Kits Sets Kits 	Sets 	Kits  

Ninth (IX TAO 	6 	 6 
Air 	XIX TAO 	k6 	2 	A4 	 2 
Force (XXIX TAG 	6 	 2 	 4. 

First (XII TAC 	6 	 2 	 4. 
TACAF ( 
(Prow) (1st French AC 

(TRE 	 1 
RAF 	(2nd T.A.F. 	 2 

("Big Ben!' 	 1 

BBRL 

(RAP Fighter 
Command Trg. 
School) 

IJAAF 	12 	 3 	 9 

30 20 22 -3 10 	17  

It Including 2 unmodified transferred from IX ADC. 

(c) Recapitulation  of Programme to 15th January',-  1945  

S0R.584's  

Total .MF quantity in theatre ... 	50 

Required CSB (table (b)) 	 ... 30 
Other (table (a)),. 	.00 .00 00. 17 

TIpt specifically required but 
On indefinite loan from B3T1TJ to 
Fighter Command Training School .. 000 Ile. 41.0 2 

4.9 

Delivered — CSB 410. 0.0 ... 10.0 Of ed. 	 ... 22 
Other.. 	 00 0.0 0.0 00. 17 

39 

Balance committed to CSB not yet modified 
or delivered 

Balance on hand, unallocated 	1 

2. Modification Kits  

040 10 

49 

• 

Required
r 	

'00 te. 0o. 000  404 04* 14041 20 
Delivered 0.0 0.. V., 0.0  0.0 	 • ... 0t0 0.1. 3 
Balance 	 I op 444 4.0 .e. 	 ees VO. 09 .0 

Modification 

46. 	:Then the $(2.584 is used for aircraft control the 
following modifications are made: 

A ) 
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(a) .The ran-,;e unit must. be modified to permit automatic . 
tracking out to greater ranges involving changes in both 
circuits and gearing. , For close support use, the range 
of 32,000-yards is increased to 96,000 yards (54.5 miles). 

(b) The pulse repetition rate is lowered and the output power 
is increased in order to make satisfactory performance 
possible at-the increased-range. 

(c) An anti-jamming.device known as an "N squared gate" is 
added. 

(d) An additional modification not included in those originally 
-made was to modify the set so as to work .with a transponder 
beacon carried in the-aircraft. The diameter of the 
parabola could .also be increased to eight feet, providing 
editional range in tracking beacons. (This last 
modification had been experimented.with but not `finally 
adopted for all sets). 	 • 

	

47. 	.Automatic plotting boards are added to .portray the informa- 
tion-in a. usable form.  

(a) The 90 degree board was first used but it- was soon found 
to be unsatisfactory. 

(b) A. 180 degree board. was then designed in which the azimuth 
arm was capable of being swung through 180 degrees. 
Range- adjustments could be made to accommodate:1.: 50,000 
or 1 : 100,000 maps giving range limitation of 48,000 
and 96,000 yards respectively. 

(c) The latest model of plotting board was the "X-Y" hoard 
described in the section on SOR.584. used-with meal-11m  

- .bombers. 

Training 

	

48. 	. Arrangements were made that the. training-of crews would be 
undertaken by R.A.F. Fighter Com and to be done by the Central Fighter 
Establishment atMillfield or. Brunton and later at Drem. . This. 
training included operational training of the crew and controllers 
while working with aircraft. The technical trainin€ of the mechanics 
was to be done by 3.B.R.L..at Great Malvern_. 

Etployment 

	

49. 	six missions were controlled by IX TAO from the first site 
in the bridgehead area with no information of any kind available to 
assess the success of the bombings. When it moved to its second site 
on 1st August, the front lines were already out of range so no 
controlling of any kind was attempted. The first real operational 
use was over the Falaise Gap where four missions were run with 
moderate to good success. The unit coerated by 83.  Troup successfully 
took part in operation "Veritable' (the advance through Cleve to the 
Rhine) where 51+ close support missions were controlled. 409 
aircraft flying between 8,000 and 10,000 ft.Idtb7/10 to 100/10 clouds 
dropped 548 tons of -bombs on targets between. 14 and 32 miles from 
the station. 

	

50. 	The procedure for the use of the SCR.584 close control 
varied in each Air Force. The types of missions most frequently 
used were: 
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(a) Navigational Assistance: In the case of Ninth Air 
Force controllers received a copy of the day's field 
order showing what aircraft were to be airborne giving 
the time and the areas in which they would be working. 
They then monitored the air support VHF channel and 
listened to find out what targets a particular 
formation was told by the air support party to strike. 
Then the sca.584 located the formation by VEF D/F 
and continued to track. If at any time they heard 
the flight leader say that he was unable to locate the 
target, the controller broke in, identified himself 
and vectored the formation around flak areas to the 
target. They usually brought the leader -within 
visual range and told the leader to call for smoke 
marking. The identical system was not employed within 
2nd T.A.F. The controller .did not provide navigational 
assistance until-the pilot requested it by calling on 
the SCR.581.. guard frequency. 

(b) Level Bombing: Blind level bombing was accomplished 
by any of three methods for setting we the -dotting 
board: 

(i) 	Use of the Norden bomb-sight computer 
synchronised with the plotting board 
presentation to determine the release,point. 

Use of the Craig Computer (Trail-Travel 
Computer) to pre-set known and pre(licted 
data to determine the release point. 

(iii) Calculate the release point mathematically 
without resort to a semi-mechanical device. 

(c) Night Photo Reconnaissance: Control of night 
photographic planes enabled superior cover to be obtained 
when compared with other. methods. 

(a) Night Intruder: In U.S. areas-missionsnwre genoylly run 
in close co-operation with an F. .p, Thizinvolved- controliing the 

planes up and down main roads and railroads, over towns 
and large road junctions. If the pilot of the controlled 
plane sees any traffic or activity below he drops down 
to bomb and strafe the target. On clear nights two 
planes fly in an element, - The lead nlane has flares 
which are dropped over the target to provide illumination 
for the other plane to bomb and strafe. 

(e) Dive Bombing: The first missions attempted and 
controlled by anSCR.584- were dive bombing. In this 
type of mission the controller vectors the aircraft to 
the proper predetermined coordinates and controls the 
flight into the dive. In determining the point for the 
beginning of the dive such factors as the position of 
the sun, the size and shape of the target are considered, 
in addition to the normal flight and meteorologicaldata, • 
so that the most desirable direction of approach may be 
used. 

/Results.... 
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Results - Ninth Air Force  

51. 	. The Tactical- Air•Commands of Ninth Air Force have 
analysed their results, and their reports have been collated, 
(reference Ninth Air Force Operational Research Section.Report:No. 5 
dated 10th May). This analysis shows that fighter bombers, according 
to the most reliable information, achieved an operational accuracy of 
between 500 and 700 yards, (this was before the introduction of the 
X-Y plotting board). Vii the basis of an operational accuracy of 500 
yards, the following bombing percentages would be achived. 

95%. of the bombs within-2,000 yards. 
645  It 	 1,000 	" 
38i; " 	.r, 	 500 	" 

	

cis "tt 	tt 	tt 	50 	" 

Conclusions 

52. 	The conclusions drawn. as a result of operations are as 
follows: 

(a) Using the level blind bombing technique control enables 
_bombs to be dropped on area targets when weather. conditions 
would otherwise prevent this being  done with any hope of 
success. 

(b) Targets can be accepted close to our forward troops. 
1,500 yards is considered to be a reasonably safe margin, 
but even this margin cannot take care of gross errors 
which are bound to occur from time to time. 

(c) For targets of opr.ortunity when Raeiao Navigational, 
assistance is required, the SCR. 584 can undertake control .-
and render this assistance much more quickly than any . 
other method of Radar havigatj!ona1 Aid,  

(d). . Though the equipment is itself highly mobile,- its 
absolute mobility is limited by the ancillary facilities 
that it requires. It is theref ore 	successful when - 
the front is static than when it is fluid. 

(e) Its present limitations are its relatively short range, 
the limited weather conditions under which it can be , 
used effectively and•the limited type of target against 
which it can be used with reasonable prospects of 
success, 

( •The most hopeful line of development to increase the 
effectiveness of this system in the near•future appears 
to be that directed towards the introduction of the 
air1'ne beacon to give the instrument increased-range, 
and, 	aircraft flying lower to be better tracked, 

.partioularly in an .area where permanent echoes are serious. 

The SCR.534 with Medium Bombers 

53. 	Aftor.three months using the SCR.5e4 for controlling fighter 
bombers of a Tactical Group, H, Q. 2nd TAF found that an analysis of 
the targets attacked by aircraft of No. 2. Group during that period 
showed that a considerable nuDber had, been within 30 miles of the 
front line. At this range, control by modified -SCR.584 equipment 
was posSible and on occasions would prove to be of more value to No. 
2 Group than G.H. Acdordingly, trials and cperation:with No. 2 
Group medium bomberS under control of WR.584 took place and it soon 
became apparent that the chief limitation was that of range of 
control. - It was considered that this could best be overcome at- 

/that.- of 
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that stage by the installation of a-beacon in the aircraft, 
Owing to the inability to provide suitable- beacons this limiting 
factor was not overcome.. It was, however, found possible to 
increase. the range of control to a limited extent by replacing 
the normal antenna with an 8 foot parabola. 

Results -  2nd T.A.F.  

An analysis (ref: TAF/5/21/6/ORS) was taken on a 
smaller number. of missions than those of the Ninth Air Force, and 
this showed a mean error of approximately 350 yards. That this 
combination of equipments could be _extremely useful was shown 
when 38 out of 40 enemy clans were silenced while they were 
harassing the AIllea bridgehead on the Eastern bank of the Rhine. 
Use of  SCR. 584 with Aircraft Beacon 
55. The Ninth Bombardment Division was equipped 'with Oboe as 
a blind bombing. aid. Since they had not been assured that 
adequate Oboe coverage would be provided when movement to the 
continent was completed, and due to the desire on their part to 
have a bombing aid as an integral part of the division, work .was 
started by BBPL  to modify an SCR.584 for this purpose. Preliminary 
experimentation was carried out in England but the equipment was 
moved to France in the latter part of September and trials were, 
continued at Beauvais. during October on a practice bombing range, 
Because of sickness and absence on the part. of several technicians, 
work on the project stopped in the middle of November after 
controlling-several practice bombing missions. The set was then 
moved to Reims in December and with the addition of the .X plotting 
board in January, practice trials continued on into February. 
The set was then moved to a site near Verviers,•Belgium on the 
first of March, and several operational missions were run before 
the month was Over. The set was moved_ on to Gotha,'Inselberg; 
and Hof, Germany but no missions were run due to the rapid advance 
of the Ground Forces. 'Due to the many technical, operational, 
and organisational-difficulties encountered in the development of 
the system_it did not contribute to any really successful 
operations against the enemy before all bombing stopped. 

56. This system uses an SGR.984-aad an automatic plotting 
table to control medium bombers using Oboe pathfinder technique. 
The course signals are. the same as those used in Oboe except that 
they are given by the ground controller with a manual control. By 
using an aircraft beacon, the E323.-ZiMUEI range is 196,000 yards -
(111 miles)- and the expected probable radial error is 200 to 300 
yards at 50 miles.and about 400 yards at maximum range.  The plane 
is under control for about eight minutes with a straight bomb run 
of about 34 minutes. Targets can be attacked from any direction 
and secondary targets can be attacked in case of failure on primary 
ones. - 

57. The equipment necessary for this System is: 

(a) 	An SCR, 584. modified as follows: 
(i) , Special antenna for tracking the airborne 
• -transmitter. 

(ii) Change of frequency to work with-the airborne 
transmitter., 

(iii) EXtension -of' range 
(a) Altering the pulse .recurrence frequency to 

.569 cycles per second, 
(b) Range unit expanded to 196,000 yards. 
(c) Expansion of, sweep on indicators. 

(iv)..., 
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(iv) New equipment for azimuth settings. 

r0

) Automatic plotting boara. 
.) Equipment for producing dot-dash control signals. 
(d) Communication equipment with adequate range. 
(e) Airborne transponder .similar to the .AN/. A--9 (commonly 

called Oboe). 

58. 	A considerable improvement in accuracy of control from an 
SCR.584 is obtained by the use of the X-Y board (D-170500) instead of 
the original 1800  board designed by BBRL. This board is mounted in 
a separate van which when backed up to the open side of the radar 
trailer provides a convenient operations room. It was designed by 
Bell Telephone Laboratories specifically for use with the SCR.584 
incorOrating many of the circuits from, the 14-9 gun director. Some 
of the more desirable features incorporated in the .X=Jf board are as 
follows: 

(a) The ground track is drawn continuously on paper with an 
ink pen which produces a 5-secona marker pip used for 
measuring ground speed. 

(b) Smoothing circuits are built in to eliminate the jitter 
inherent in automatic tracking devices. 

(c) An additional expanded scale can be used when the 
aircraft approaches the target. 

/Chapter 7.... 



- 22 - 	 (SECTION ma) 

CHAPTER 7 - sacps-1A(mar)  

59. 	The introduction of six laboratory, preproduction 
AWCPS-1Ats into the European Theatre has had a great effect on the.  
system of ground control for aircraft. It was originally designed 
to be a microwave early warning set (from which it derives the 
common name MEW). But before the first production set came off the 
assembly line the laboratory models became engaged in an important 
role in an offensive which required little warning of enemy aircraft. 
It was soon apparent that it would need certain modifications to 
enable a number of groups to be controlled simultaneously and at the 
same time keep up with the rapid movement of victorious Armies. 
It was necessary to: 

(a) Provide more facilities for control in the way of 
communications, off-centre P.P.I.'s, platting screens, 
data boards, housing, etc. 

(b) Provide a suitable height finder. 
(c) Mobilise to a degree consistent with the mobility of 

the Ground Forces. 

6o. 	As a result of the experience gained in mobilisation and 
operation of the first three sets a committee of two U.S. and two 
R.A.F. officers was sent to Headouarters Army Air Forces in 
Washington in December, 1944, for the purpose of personally 
pressing the urgency for more EFW's and to obtain modifications in 
the production models which mere supposed to be soon coming off the 
production line. Plans were already underway to have the 
Radiation Laboratories at 	contract for and assemble four 
additional preproduction sets to fill the urgent demand from USSTAF 
to be allocated to: 

Set No. 6 for XXIX TAC 
" " 66 " XII TAC 
" " 67 " First TACAF (For the First French Air 

Corps) 
I? 
	

" 68 " Eighth Air Force. 

Two of the first few production sets were scheduled for the R.A.F. 
but the priority on the remainder of the production was for the 
Pacific Theatre and not the European. It was agreed that the 
four handmade sets would be assembled as nearly as possible to 
conforu. with ETO requirements for mobility and layout, but it was 
-too late for changes in the production sets to be made. These 

- four sets were to be made mobile and supplied with Jamesway 
shelters, RC-127 J 	 equipment, and AF/TTQ-1 Operations Center 
equipment. 

61. .Six production AN/CPS-1 would be allocated to USSTAF 
and mobilised, involving a 6 weeks' delay in delivery. A 
modification centre .was to be set up to accomplish this and the 
remainder of the work of the committee was with the Army Air Forces 
Board to settle on the operations room layout, additional 
modification kits, and the degree of mobility. The delivery of 
these equipments and No. 68 preproduction model was cancelled on 
cessation of hostilities. 

62. The second preproduction model made by the Radiation 
Laboratories was brought over to England and set up at St,')xt Point, 
Devon to be used as a fighter direction station prior to and during 
the invasion, Work began on assembling the equipment in the 
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middle of January, 19;13;, and the station was technically ready for 
operations in the latter part of February, but did not officially 
start working until let April. From this location the TIE U had 
excellent coverage over the invasion area and a complete series of. 
still photographs were made showing troop carrier, bomber, and fighter 
operations on D-Day. The primary mission of the station was 
controlling aircraft and the secondary duty was reporting in to 10 
Group as part of the radar chain of Air Defence of Great Britain. 

63. 	- When the V-1 menace became serious in the London area, Ninth 
Air Force loaned the MEW to A.D.G.B., and the set was closed down on 
23rd June and moved to Fairlight near Hastings. The purpose of moving 
to Fairlight was to provide a special station for the analysis of 
"Diver" (V-1) attacks, and in particular to help in finding enemy 
firing points on the 7rendh coast by radar means. It was subsequently 
found that the station could be used for both control of aircraft and 
raid reporting purposes without interfering with its primary role of 
analysis. After it had been in operation for a short while, A.D.G.B. 
came to the conclusion that the performance of the set -on 'v.-1's was 
superior to any other radar ebuipment on the South coast of England 
in the following respects: 

(a) The range was estimated to be approximately 1Z in 
excess of other equipment. 

, A noticeable superiority in continuity of tracking. 
(c) High track handling capacity. 
-(d)  Mobility which would enable the set to be moved at 

reasonably short notice if a change in enemy tactics 
rendered this necessary. 

Accordingly, A.D.G.B. made strong bids to retain this set for use -in 
anti-"Diver" work rather than return it to XIXth Tactical Air 
Comma.nd for use on the continent. 

61. 	When "Diver" activity increased still more, T.E.E. began 
construction of a new radPr set to take the place of the MEW so that 
it might be released. This set was to be -made up of the antenna 
turning gear fraa an A.M.E.S. Type 20, the antenna and transmitter 
of an KW (to be shipped by air from the U.S.), a modulator from an 
A.M.E.S. Type 16, and receiver and display units from other R.A.F, 
centimetre equipment. This set was to be known as an A.M.2.S. Type 
26 and construction was to be completed by the 14th August.-  Cefebile 
versions of this were later furnished to Second 	and called 
A.M.E.S. Type 70). 

65. Originally, it had been intended that. the MEg_would be 
used byA.D.G.B. for a period of approximately one month and that 
it would then be turned over to XIXth TAO. -However, the "Diver" 
defence had a noticeable weakness in two areas, first in the 
Straits of Dover, and second in the Eastern approaches to the Thames 
Estuary. _ It was proposed, therefore, to bolster this by moving the 
MEW to-the St. Margaret's Bay area as soon as the Type 26 became 
operational. 

66. The requirement for this Mg to be used for anti-"Diver" 
purposes or for tactical control by 'Lath TAC was the subject of much 
high level controversy and vas finally decided at a meeting of Air 
Chief Marshnl Tedder, Air Chief Marshal Leigh-Mallory, General Spaatz 
and General Vandenberg. The decision was to release the set to 
XIXth Tactical Air Caneand on 27th August. 
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67. Work had been progressing on mobilising the equipment 
- While it was still in operation at Fairlight. Vehicles had been 
provided for mounting the indicators and the antenna. Telephone 
facilities were installed to provide all of the internal 
communications for the equipment. An A.M.E.S. Type 13 was added 
to provide height reading, It was then moved to the continent 
and was in operation with the XIXth Tactical Air Command Control 
Centre near Vigneulles by the latter wart of September. From 

22nd septeMber to 31st October, a total of 261 missions, 
including patrols, night fighters- and photo reconnaissance, had -
been run. At the beginning of the German offensive in the 
middle of December the Mal was sited east of Nancy at herhange. 
With the shift of the Third Army to the North it moved to a new 
site near Longwy to get the necessary cover over the bulge in 
the front- line, This site was occupied on 4th January and 
proved to have the least objectionable permanent echo pattern 
and best low cover over both air bases and target area of any 
site occupied. After the next move the Third Army swept 
across Germany and the Mobility of the MEW and the associated 
Communication net was stretched to the utmost. At ties, 
operations were carried on by radio and situation reports were 
dropped by plane.. During this push the :MU moved an average 
of 100 miles each week. 

68. at;,. No. 6 was assigned to XXIXth Tactical Air Command. 
The equipment arrived by ship at Antwerp on 20th February.' 
It was unloaded and the convoy was rolling down the road 24 hours 
later. It was located on site by 24th February and in operation 
on 5th March. Inclement weather prevented any operations until 
8th March, bUt 6? .missions were controlled during the following 
week representing 909' sorties. Several successful, single plane 
reconnaissance missions were carried out in which the pilot 
otbited the target- while the controller marked. the tube and a 
squadron of fighter bombers were then vectored to the same area. 
On 16th March it was moved forward abput 65 miles to Aldekerk, 
Germany and Was on the air again in about 4 days. During the 
next 3 days 103 Missions'totalling 1,327 sorties were controlled 
in preparation for opera ion "VARSITY". For the 17 days in 
that-  location 313 missions totallino.  3,691 sorties were controlled 
before the Ninth Army advanced out of ranne,'necessitating another 
move. -During the 25 days that missions were conttolled by this 
set, a total of 452 missions.  representing 5,455 sorties were -tun 
with an equally impressive number of claims for ground targets. 

69. MEW No. 66 arrived at Le Havrenon 19th March, 1945, and. 
at the initial site near Saverne, France on 27th March. The unit 
was in operational condition and crew training Was begun on 1st 
April. ' After a brief training period the set was shut down on 7th 
April, .arid was back in operation near Wurzberg,'Germanvnon- 12th, 
the first mission being performed on 13th April. During the 
rernihing three weeks one hundred night intruder missions and - 149 
day fighter _missions representing 1,200 sorties were controlled. 
An SCR.615,A was used for height finding with this set. Since it 
incorporates a spark-gap modulator-identical with the one used in 
the-MEV„ interference trouble was experienced.' Subsequent 
modifications were made to blank the F.P.I. trace of the SCR. 615 
during the main pulse of the 'MEW. This worked well enoughnto. 
enable the SCR.615 to be placed within- 300 yards of the ME V. • 
Satisfactory heights, were obtained up to - a maximum of 90- miles and.  
constantly up to 6o miles. A beacon kit was installed and 	-
operational _on 21st April, but the airborne beacons (Ar/AFN-7) were 
not installed in the aircraft in time to be used. • 

70. MEW No. 67 did not arrive in time to participate in the 
War. 

/Chapter 8.... 
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CHAPTV1  8 - 	 TYPE  70 

71. T-le outstanding operational successes of the M.E.W. with 
a Tactical Air Force prompted A.E.A.F. on llth August to inform, 
Air Minist-ey of a requirement for 12 of these equipments for use in 
the Bre:tia.a area on the continent, and in the Home Radar Chain. 

72. After the assault stage and breakthrough from the bridge-
head it became obvious to Second T.A.F. and visiting Staff Officers 
of A.E.A.F. that a. very urgent operational requirement existed for 
an M.E.T. or similar radar equipment in the British area. 
Experiauce gained in the operation of ground radar since the initial 
landinL. on the continent, had demonstrated that the restricted range 
of exleting equipment imposed severe limitations on the ground 
control and airborne organisations. Up to the present the Group 
Centre' Centre or Sector.Operations Room had been dependent upon a 
numbee of dispersed ground radar units for its air information. 
In the initial phase it uas possible to provide adequate 
communications between the radar sites and the Group Control Centre, 
and in the main the system. functioned smoothly and efficiently.' 
Later, however, the rapid advance of the. armies necessitated 
frequent and rapid moves of the radar sites in an endeavour to 
provide radar cover over enemy held territory. The Group Control 
Centre was compelled to remain in close proximity to the airfield, 
and subsequently eonmenications between the radar stations and the 
G.C.C. were stretched to breaking point. Frequently, satisfactory 
communications could not be maintained, and the G%C.C. was 
compelled to function without an adequate, air picture. Fortunately, 
the enemy air action was on a small scale, and the lack of adequate 
radar - information was not of very serious consequence. Further, 
in the past, fighters operating with heavy bombers had been 
controlled by Type 16 stations situated on the English coast. 
This, however, was now impossible, and some form of substitute was 
required to be sited in Holland as close to the German border as 
possible. On 22nd September, a definite request was received 
from Second T.A.F. to provide facilities to meet these operational 
requirements. At this time, the anticipated delivery date for 
the M.E.U. was not expected to be before late January, and 
accordingly a decision was taken to provide a British equivalent 
of the YeE.17. Air Ministry wore informed, and the decision was 
taken that the equipment. provided for producing the next static 
A.H.E.S. Type 26, should be used in the fabrication of radar 
equipment which was to provide the same facilities as the M.E.W. 
This new equipment was to be called A-M.E.S. Type 70. 

The major difficulty encountered in the original design 
was the necessity to provide an aerial system which would give the 
required gapless cover, and at the same time, be sufficiently 
light in weight to enable the existing design of mobile aerial 
turntables to be employed. This was not found possible to achieve, 
and a decision was taken.to use two aerial systems Which were to be 
synchronised. The AeU.E.S. Type 70. was to comprise high and low 
beam centimetre sets giVing plan position displays, and two 
associated centimetre height finng sets. Multiple displays 
were to be available, and intelligence and Combat Cps. planning 
facilities were required. The entire unit was to be as mobile as 
possible. 

74. 	To provide the facilities required, the following 
equipment was found to be necessary: 
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(a Two modified Type 14 aerial vehicles. 
(b Two 4.M.E.S. 'Type 13 height finding - equipments (one for 

controlling and one for reporting). 
(c) A lower beam reporting vehicle containing five 'B' scopes. 
(d One upper beam reporting vehicle containing two variable 

off-centre P,P.I.'s. 
(e) Two vehicleS with a plexi-glass side containing two 

variable off-centre P.P.I.'s. 
(f) One additional variable off-centre P.P.I. was to be carried 

in a lead carrier for fitting to a platform erected between 
the two operations rooms for use by the supervisor. 

75. On 23rd January, the first A,M.E.S. Type 70 arrived on the 
continent, and was erected on a prepared site near-Erb, under the - 
operational control of 83 Group. Operations took place during the 
night of 28th/29th January. At the commencement, considerable 
"teething" troubles were experienced, but these were eventually 
cleared by members of the Post Development Service, which proved how 
essential it was to have assistance of engineers when new and 
untried equipment is introduced -into operational use. The weather 
at this time was extemely oor, and hence the number of. test flights 
which could be carried out was extremely limited.. When flights were 
undertaken results were reasonably satisfactory, the ranges being 
within 10, of those obtained from the MIN. 

76. The first A.L1.E.S. Type 70 had. been a prototype fabricated 
by T.R.E.- and it vas decided that the remaining four- equipments which 
were required to be produced to meet Second T.A.F.'s reeuirement, 
should be similar except that British variable off-centre P.P.I. 
display units were to be used in place of the U.S. 'B' scans used in 
the first convoy. The anticipated delivery dates for these 
equipments which were to be properly engineered were as follows: 

Number 2 	1st April 
3 - 1st May 

" 	- Late in May 
5 - Mid-June 

Unfortunately, these target dates for delivery could not be met 
owing to production difficulties. TheseconiW.S. Type 70 was 
brought to the continent on 28th April, and no additional sets were 
made available between then and the cessation of hostilities.• 

/Chapter 9„.. 
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CHAPTIE 9 • 	MISC7LLAN1pUS RADAa  

77. , other radar equipment introduced subsequent to the 
• 

 
invasion but which did not have the opportunity of playing such 
a vital role as those mentioned before.are described below, 

A. 	AIT/I-1,fg4-1(LQ.A.) 

78. Another important contribution of radar to help make 
an "all weather Air•Force.'is the. AN/MPN-1 ,(Ground Control 
Approach`. This is a very precise radar set capable of bringing 
a plane, into the approach to the runway close enough so that safe 
landings can be made at almost zero visibility. It was.  
introduced to the Tactical Air Forces in France in January, 1945 
and five had arrived on the continent- by May. During that time . 
over 500 approaches were made in First TACAF and Ninth Air 
Forbes. Of these, L1.5 were emergencies and the remainder 

• indoctrination approaches. . Several of the emergencies were in 
zero visibility. One of the extreme emergencies was the case of 
aset operated ineatton, England whenn-a landing was made in 
conditions so bad that a jeep had to leqd the way to the 
dispersal area because'the - pilot•couldn't see the edge.of the taxi 
strip... These units were supplied complete with-crews belonging - 
to-the Army Airways Commueications System (AAOS). The team and 
equipment were under operational control of the Air Forces. to -. 
which. they were allocated. • • 

B 	ACR 'Mark - II (ALT.FIL.T.J.D'I CUATR014)3ADAR) 

79.. 	For some considerable time .there has _existed an urgent • 
requirement for a radar set which could be set up on an airfield 
and could see aircraft at 500 ft, at 2 miles without- serious 
interference from permanent echoes. Telecommunication Research 

.:Establishment- commenced working on the design of an equipment for 
Radar Flying-  Control and produced the ACR.. Mk. II equipment; this 
was a prototype model and was taken to. France with the mobile 
Flying Control Cpntrol Unit on 1st October. In order to speed-
construction T.R.E. made use of equipment .which was readily 
available.. The ACR, uk, II used an SCR.717B ASV equipment which 
operated .on "S" band and was mounted in a 3 ton vehicle, the 
parabola being inverted and mounted on the roof of the vehicle. 

ao. 	Originally this equipment was used ::at BUC airfield which 
was used. by Air Staff Communication Flight whilst - MAXP Was at 
Vereailles • During its stay at BUC training was undertaken and a 
standard form of operating instruction formulated.• It wase 	. • 
however, considered considered. that there was insufficient-aircraft activity 
at tbit. *field to enable the equipment to be put to a fair test 
and accordingly the unit was transferred to and T.A.F. for use 
with NO.. 3i. Wing at Melsbrook. 

81. 	. As has been stated, the ACR. 	vas in the nature 
of a "nock7up". - The manufactured equivalent, with certain 
improvements was called the ACal.lik,IITel of which six were ordered.. 
The first ACA.Mk.IIM was moved to the continent as a Special 
Flying Control Unit on 8th April, 'and set up- at Eindhoven Airfield 
(3.78) 	The ACR.Uk,IIM equiTImants were produced as an interim 
measure. until, G.Q.A. could be. made available to .serve the same 
purpose with greater accuracy of control and impreved operational 
facilities. 

/o Light Warning.. . 
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C 	LICHT dARDING 

82. 	Second T.A.F. and Ninth Air Force were originally equipped 
with Type 6 Mark III and V L.W. sets. Some of these were replaced 
in Ninth Air Force when the 11-/TPS-10  2 and 3 arrived. The 
introduction of this equipment was delayed considerably by several 
factors: 

) The equipment arrived at a time when Ninth Air Force 
Service Commana depots were being moved from the U.K. 
to the continent and many of the packing cases were 
Misplaced. 

• (b) Rough handling in transportation resulted in many of the 
components being unserviceable when =sacked. 

(c) The operational units were reluctant to exchange an L„IrJ% 
set mounted on a vehicle for a better one in transpotable 
fonm, Therefore, the sets had to be mobilised before 
being issued. 

83. 	The 4N/TPS-2 was used by ZntitAircraft Battalions to 
supplement the ground observer system. The AN/TPS-1 and 3 was 
substituted in several of the Tactical Air Commands for the Type 6 
to be used for low cover in forward. areas and to fill the gaps in the 
cover of the larger radars at the P.D.P.'s. 

D 	LIMP VII( RADAR EqUIZaZT FOR SURFACE VITCM0 7IATCHING 

84. 	The advance of our forces through the Low Countries revealed 
the possibility of making improvements in the arrangements for 
providing the Royal Navy with surface vessel radar Cover. No good 
sites for equipment such as A.11-.E.S. Type l were available owing to 
the low lying nature of the coastline, and consequently the ranges 
obtained from these stations were short. 11-.Q. 55 Group saw the 
possibility of installing some form of raaar equipment in a 
building such as a lighthouse or a tower, in order to increase the 
ranges obtained. Accordingly, experiment's were made with a modified 
Mark X A.1. SOR.720) evipment installed in the tower of the Casinu 
at Blankcnbor e. 

.185. 
• 
	 The main modifications made to the A I..711c. X were the 

elimination of the vertical Scan and reduction in speed of the 
horizontal sweep. Thus modified, the set gave satisfactory 
performance though it had the disadvantage of no 	disPlaY, and 
lacked certain definition due to en unnecessarily wide horizontal 
beam. 

86, 	It became apparent that there was a real requirement for a. 
light weight radar equipment which would meet the following 
requirements: 

(a) each section it be portable by, at the most, two men, 
and be capable of installation in sites inaccessible to 
normal radar equipment, e.g. lighthouses, towers, and 
high buildings. 	 • 

(b) Tho dimensions of each separate unit, when contained, in 
its case, should be such as to allow passage through 
narrow doors, corridors, staircases, etc. 

A°)**" 
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(c) A narrow horizontal bean of the order of 3° to If°  
width is reluired. In order to achieve this, and 
at the same time, keep the aerial dimensions within 
the acceptable limits, an "X" band equipment is 
necessary. 

(d) Aerial tuning gear should. -provide low speed 
revolution with inching facilities. 

(e) Display should be provided on a 	and. 	scope. 

/Chapter 10.... 
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CHL,e.i2Z1 10 - TECTITICAL 	OPEI-1A:TIONILL DEVFLOPHIMIT 

Radar Development Unit  

87. 	In the past, the investigation of the value of any 
modification to R.A.P. ground radar equipment, suggested from .any 
source within the R.A.F., vas the sole responsibility of H.Q. 
60 Group. Sufficient personnel of a specialised character were 
established on Headquarters, Go Group in order to provide a pool 
of experts who could determine whether a suggested modification 
was of any value. 

88. 	This system vas entirely satisfactory as lohg as the 
equipment was static. lath the Tactical Air Force a number of 
difficulties arose which made it impossible to continue on the 
same lines. The problems encountered were those connected with: 

(a the use and deployment of mobile equipment; 
(b providing the necessary facilities for trials of 

suggested modifications which arose as a result of 
operational experience. 

During August a proposal was nut forward to establish within 
A,E.A.F. a Radar Development Unit which would devote its 
attention to the solution of radar problems encountered by 
Second T.A.F. and ninth Air Farce, 

89. 	After much di=scussion of the problems arising out of the 
formation of such a unit, it was, decided that a Radar Development 
Unit was a "long term" rather than a "short tere - measure, and in 
view of the fluid state of the war at that time it Was decided 
to wait before continuing with this problem. until the situation 
was a little clearer. The need was never again stressed sufficiently 
to consider seriously the formation of this unit. 
Post Design Service  

90. 	The decision regarding the Radar Development Unit did 
not alter the fact that a requirement for specialised assistance 
in the field still existed and would have to be met as quickly as 
possible. With this object in mind the services of the 
Directorate of Communications Development were .asked, and readily 
given in the form of a Ptst•Design Service. The P.D.S., as it was 
referred to, consisted of personnel from Telecommunications 
Research Establishment and the Royal Aircraft Establishment. The 
D.Q.D. representative in charge of the Post Design. Service acted 
in an advisory capacity to the A.S.0.-in-0. and later to the C.S.O. 
2nd. T.A.F., on All technical training and supply problems 
associated -with the application of radar in A.E.A.F. It was also 
the responsibility of P.D.S. to provide specin3iced technical . 
assistance an British radar irrespective of whether it was manned by 
British or American personnel. The terms of reference of P.D.S. 
were as follows: 

(a) Asbist in planning, siting and installation of all British 
ground radar equipment, where specialised knowledge is 
necessary and is .not available from R.A.F. sources. 

British 
(b) Assist in planning and installation of all/airborne 

radar equipment, where specialised knowledge is 
necessary and is not available frem R.A.F. sources. 
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(c) Assist units in the organisation of radar maintenance 
sections and in the solution of any technical 5ifficulties. 

(a) Review performance of equipment and advise on the action to 
be taken in the event of poor performance. 

(e) Scrutinise suggested modifications to radar equipment. 

(f) Advise on any necessary trials. 

With New Equipment 

(a) Assist with new equipment to obtain full operational use, 
giving training and coMpiling relevant technical 
information for guiaance and instruction of R.A.F. 
personnel. 

(b). Assist in determining operational methods to be employed 
with radar equipment, taking into account its technical 
limitations. 

British Branch, Radiation Laboratories 

91. The majority of the research and development on microwave 
radar equipment in the United 3tates as done at the Radiation 
Laboratories at Massachusetts Institute of Technology. Since the 
battle field rapidly became the proving ground for this equipment, 
a branch of the laboratories was set up at (",„eat Ilalvern, England 
near. T.R.E. and was called the British Branch, Radiation 
Laboratories (BBRL). In general this organisation was staffed by 
physicists and technicians from the Radiation. Laboratories who had 
been instrumental in the early design work on the various types of. 
equipment. From time to time representatives of the manufacturers 
were attached for field work on one of their sets. 

92. Therefore, this group was well equipped with qualified 
technical, personnel who ronderea valuable assistance to the. entire 
Air Force radar programme in the following -way: 

(a) They enalled laboratory models of equipment to be used 
- in action by providing the necessary. technical 

assistance. Major benefits to the using units as a 
direct result of this were: - 

(i) More rapid development of operational technique 
in the use of radar. 

(ii) Better equipment and better technique sooner 
permitted more targets to be hit. 

(b) They enabled more- rapid progress to be 'made in the 
development of radar by providing the necessary liaison 
between designers and military users. This was 
accomplished by: 

i) continually rotating personnel to the U.S., and 
ii) Maintaining constant communication with the 

0 	laboratories. 

(c) Conducted development and trials in the field by having 
workshop facilities available and direct supply channels 
through to the Radiation Laboratories who made contracts 

/direct...0 
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direct with manufacturing concern3in the U.S. 

(a) Contributed greatly to "selling" radar by obtaining 
auatences and sympathetic ears of high ranking 
officers on the basis of being civilian experts. 
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• RADIO COULTER -.P.,ITIA.SITRES 

GEFERAL 

1. Inasmuch as the original plans and provisioning action 
for Airborne R.C.M. were coiEpleted prior to the assault phase of the 
invasion, most R.O.Y. activities were of a routine nature and were 
not referred to A.E.A,F. or Air Staff, SHAII% 

2. The intense use of airborne R.C.M. caused considerable 
interference with our own radar and ooim'uinications. Since this 
headquarters - exercised supervision over the use of R.C.M. on the -
continent by the Allied Air Forces, a policy on the use of 
was published as Policy Memorandumll'umber 10. This incorporated 
the following basic points: 

(a) "Radio Counter Measures will, in general, be applied 
against enemy radar or air-ground communications only whet 
Allied aircraft are operating at a tactical disadvantage. 

(b) "Allied bomber aircraft may be supported by those 
radio counter measures which are normally adopted for their 
protection, subject to any restrictions imposed by authority 
of the Supreme Commander to safeguard vital radio facilities. 

(1) Airborne jammers, including 'Window, . r be employed 
against enemy radar, 

(2)' Airborne jammers,' includingWindow, directed 'against 
enemy early warning and fighter control radar and 
communications may be employed. 

(3) Such airborne jamming my be supplemented by ground  
based jaumin3 from the United. Kingdom. 

(c) "Radio Counter Measures Units erre. 80 Wing which are 
.capable of 'taking effective jamming action against enemy 
radio navigational aids and blind bombing systems may be 
employed in the United Kingdom. Any proposal to use such 
equipment on the Continent is required to be submitted to 
the Chief Air Sigtals Officer of Air StaffSHATIP (Hain) so 
that it can be properly studied in advance by the Combined 
Signals Board, where•necessary, Crcund,based jamming of 
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enemy radio navigational aids and radar and ground-to-air 
radio control of enemy fighters on the continent will be 
adopted whenever and wherever this can be done without inter-
fering with vital radio facilities. 

(d) "Ground-based jamming of radio-Controlled rocket pro-
jectiles may be employed subject to any restrictions•iMposed . 
by the Supreme Commander to' safeguard radio facilities. 

(e) "The effects of Airborne and Ground-Based R.C.M. upon 
vita] radio facilities within the theatre will be kept under 
continuous review by Air Staff so as to ensure that, as 
operatical conditions change, the restrictions to the use of 
Airborne and Ground-Based R.C.M. are revised to satisfy current 
conditions. 

(f) "Four aircraft in the Eighth Air Force have been fitted 
with high powered Jackal jamming transmitters and may be called 
upon to jam enemy tank communications in the band 27 - 33 mc/s. 
in support of ground operations." 

3. 	The policy of 7-I.O.M. taking precedence over ground communications 
was maintained up to the time when unbearable interference to sufficiently 
important links .warranted a.change in policy. Due to the rapid movement 
of units after crossing the Rhine River 907s of the caanunications existing 
between the major headquarters of Ninth Air Force was VET'/F1,1 radio circuits 
in the 70 to 100 megacycle band. As a result of a very strong protest 
from Ninth Air Force against any interference to these channels, operation 
of R.C.M. vas restricted in this frequency band within the area bounded 
by 10  East and 12°  East and 48°  North and 53°  North. Otherwise R.C.M. 
activities continued unabated until .the actual bombing operations ceased. 

R.A.F. BONBR COEN=  

4, 	By far the largest user of R.C.M. was R.A.F. Bomber Command. 
Each normal operation involved the following types of radio and radar 
countermeasures by aircraft of the main force: 

( a) 
	

Airborne Cigar - a 60 watt, noise modulated, spot jammer, 
with a frequency range from 38 to 42 megacycles which is 
monitored on to the enemy control frequency. 

(b) Special Tinsel - a 50 watt, noise modulated, spot jammer, 
with a frequency range from 3 to 6 megacycles which was 
monitored on to the enemy control frequency. 

(c) Jostle - a 2000 watt, noise modu)ated, spot jammer from 3 
to 42 megacycles. Normally it is used as a barrage jammer 
over the band from 38 to 42 megacycles and is carried in about 7 
aircraft. 

(d) Carpet II - a 2 watt, noise modulated, spot jammer from 
510 to 580 megacycles automatically monitored on to the enemy 
radar frequency carried in approximately 252; of the main force. 

(e) pipe rack (Dinah, AWAPT-1 with amplifier AM-,14/APT) - 
a 25 watt per megacycle, noise modulated, barrage jammer from 
87 to 93 megacycles carried by only a. small number of aircraft 
in the main force, 

Air Grocer - a 2 watt per megacycle, noise modulated, 
barrage jammer from 530 to 590 megacycles carried in only a 
small number of aircraft of the main force. 



- 3 - 	 -(SECTION  XXII)  

(g) Mandrel - a 2 watt per megacycle,. noise modulated, 
barrage or spot jammer from 60-to 220 megacycles. -This 
was used in only a. few aircraft and they orbited an area 
jamuing'the enemy long range, early warning radars. 

(h) Window - Large quantities of window covering the fre-
quency range from 60 to.  600 megacycles were dropped by the 
main force and by . diversions so that enemy radar would be 
unable to plot accurately or count the number of aircraft. 
According to intelligence reports this was very successful 
in confusing the enemy. 

(i) Dartboard and Drumstick were alSo available in limited 
quantities. 

5. 	In the middle of November, 19111!  Air Ministry proposed that a 
system of ground based R.C.M:. stations beset up in the forward areas 
of France to jam enemy night fighter defences as it would assist 
considerably in keeping bomber losses down and would increase the scope 
of bomber approach tactics, This proposed organization, known as 

.
80 Wing, would operate 8 radar jamming centres and 6 communication 
jamming centres sited on high ground and, situated between Holland and 
Switzerland. This plan was examined by the Technical Working Group 
of the Mutual Interference Sub-Committee of the Combined Signal Board 
to determine the interference which would result to our own radio 
facilities. Air Ministry proposal was finally agreed to on 18 
December, 19111;  subject to the following restrictions: 

(a) 	Sitings: 

(1) These stat=ions would not be located closer than 15 
miles to the front lines or 10 miles from any major 
headquarters. 

(2) That the Main Interference Advisory Party co-ordinate 
the sites with the units concerned in case further 
restrictions were necessary. 

(3) That the initial system be set up in the British zone 
to study the adecuacy of the restrictions, prior to 
deployment over the entire front. 

(b) 	Control, 

(1) Control of 80 Wing would be delegated to Second 
Tactical Air Force as long as the jamming centres 
remeined in the British zone. 

(2) 80 Wing would be authorized to turn on at the request 
of Bomber Command such R.C.Y4, as produced tolerable 
interference with our own communications and radar. 

(3) R.C, A. which produced serious interference could only 
be applied by 80 Wing on orders from Second T.A.F. 
issued as a result of a Bomber Command request through 
80 Wing. In. case Second T.A.F. was unable to approve 
the Bomber Command request the matter would be passed 
to SHiVEF 	final decision. 

6. 	A copy of the directive is attached as Appendix "A". 

/U, S. :i'IGHTH AIR FORCE.... 
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U.S. EIGHTH AIR FORCE 

7. The Eighth Air Force conducted Carpet, Window and continual 
investigational operations without reference to SHAEF. The only 
operations that were co-ordinated through SHk were those involving 
Jackal. 

8. Jackal (AN/ART-3) is a barrage jammer covering the 27-34. 
megacycle band using a frequency modulated carrier with about 500 to 
1000 watts spread over the band. The jamming signal produces inter-
ference to enemy tank communications. Seven of these sets arrived 
from the U.S. and four were -installed in B-17's of 803 Squadron which 
was to be under oPerational control of 100 Group,-  R.A.F. Bomber Command. 
Technical difficulties prevented the installations from being ready - 
for operation until 11 August instead of 1 July 1944 as originally 
planned. Trials were performed by AM-15 to determine the jamming 
effect on. German tank radio sets and our own radio and navigational 

- aid equipment. All Army GrouPs were notified of the method of applic-
ation, implications of use, availability of equipment, channels for 
requests, and possible results that might be obtained, by the use of 
Jackal on l) august 1.944. - The command and signi1 channels for co,ord-, 
itating and expediting Ground Force requests for Jackal were later 
revised to eliminate the confusion. caused by Jackal interference to 
our G-E bombing missions. The final instructions were as follows: 

(a) The request is initiated by the Arml,  G-3 and passed 
to the appropriate Tactical Air Cemman Group. 

(b) The Tactical'Air Command/Group will pass the request, 
to the Tactical Air Force including anrequirement, for 
fighter escort if necessary. The Tactics] Air Command/ 
Group will also co-ordinate the means for communicating, with 
the jamming _aircraft from the ground on the Eighth Air Force 
Fighter-Bomber VEP channel so that the Mission can be 
changed or cancelled at the request of the Army concerned. 

(c) The Tactical Air Force will then secure clearance 
- from the senior Operations Office at Supreme Headquarters, 

AMP, Air Staff, who is aware of all proposed bombing 
operations and the priority attached to them. 

( d) On receiving clearance for the request, the Tactical 
• Air Force will deal directly with Eighth Air Force to.  
-complete the details for the operation. 

9. During the Ardennes Offensive operations occurred on the 
2l, 28, 31 December 1944, 2, 3, 5 and 7 January 1945 at the request 
of the Third Army at a time when they were meeting considerable enemy 
armoured opposition. In addition to the four B-24's another plane 
was fitted with an SX-28 receiver incorporating a noise silencer to 
minimize the effect of the jamming for the purpose of monitoring 
the German communications in an attempt to determine the efficiency 
of the operations. Examination of the operators logs did. not provide 
proof that enemy communications were jammed or were not jammed although 
a reasonable amount of German traffic was intercePted. -Monitoring by 
a ground station disclosed only moderate interference to our own radio 
stations duripg these operations. According to Twelfth Army Group 
prisoner of war interrogation there was indication that the Jackal 
jamming was effective and some tactical benefit was obtained. 

U.S. NINTH AIR FORCE 

10. 9th Bombardment Division (Medium) conducted Tail-low and 
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limited Carpet o7Derations without reference to SHALL. However, 
with the increasing use by the enemy of electronic apparatus in 
his defence against medium bombers operated by the Tactical Air 
Forces, it became necessary to initiate a programme to investigate 
the deployment and tactical use of thiS equipment so that the 
necessary countermeasures could be employed properly. In addition 
to investigating the Fire Control, GC' and Al radar of the enemy 
it was hoeed that this would. enable a close check to be made on enemy 
jamming and mutual jamaing interference to the communication links 
and navigational aids. Accordingly, USSTAF was requested to supply 
adequate equipment to equip and maintain -two medium bombers for 
pulse analysis and two for automatic frequency recording to be 
expanded later to six planes for each purpose. Only one plane was 
equipped and used before the end of 	war. 

FIRST TACTICAL AIR FORCE CPRQVISIONAL  

Windowvicas the only R.C.M. used by 42nd Bombardment 
Wing (Medium). 
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AIR STAFF 
SUPREhr, HEADQUART.2RS 

ALLITZ ITATEDITIONARY FORCE 
APO. 757, U.S. ARLiY 

Reference : 	S/SH2,7P/S.I4274/Sigs. 	18th December, 19/111. 

Subject : USE OF  CROUND BASED RADIO COUNT:WTASURES IN SUPPORT 
OF BOMBER COZAND OPERATIONS • 

To 	: Air Marshal, Commanding, 2nd Tactical Air Force (2) -
Commanding General, Ninth Air Force, APO 696, U.S. Army (2) 
Commanding General, First Tactical Air Force (Prov), APO 371  

U.S. Army (2) 

Air Ministry have requested the Supreme. Commander to allow 
R.A.F. Bomber Command to install in this. theatre an R.C.M. organis-
ation comprising a Headquarters, at a site so far not selected, six 
communications jamming centres, and eight radar jamming centres. It 
has been decided to introduce this ay4stem in the theatre subject to 
siting and operating restrictions. 

2. The R. C.M. eeuipment which rill be introduced is designed 
to interfere with enemy radar, radio beacons and round-air commun-
ications. ItiS intended at-  present to use this equipment only by 
night in support of British Bomber Command night attacks. It May be 
possible, as a result of experience gained, to extend: its use to 
daylight hours in support of British and American bomber operations. 

3. Control:- The equipment which is to bo introduced is listed 
in Appendix "A!'. A theoretical study based on tests conducted and 
experience obtained in the United Kingdom has been made by the Mutual 
Interference Advisory Party of S.H.A.E.F. on the degree of inter-
ference likely to be caused to communications and radar in use by 
operational forces in this theatre. As a result of these studies 
and by virtue of the limited communications that can be provided for • 
the Control of R.C.M. activities, the principles that will be adopted 
in the initial stages for the operation of this equipment will-be as 
follows: 

(i) The control of No. 80 7fing R.C.M. activities will be 
delegated to 2nd Tactical Air Force, as *Long as the jamming 
centres are situated only in the British Zone. 	2nd T.A.F. 
will represent the interests of 21 Arnly Group in exercising-
this control. 

(ii) The controlling Headquarters of No. 80 1Jing on the 
continent -will be authorised to turn- on at the request of 
Bomber Command such R.C.M. as produces no interference or 
tolerable interference with communications and radar in 
use in this theatre. 

R.C.M. which produces serious interference will only 
be applied by NO. 80 Wing in this theatre on orders from 
2nd T.A.F. issued as a result of a request from Bomber 
Command. through 80 Wing. In the event of and T.A.F. being 
unable to approve the Bomber Command requirement, the matter 
will be passed to S.H.A.E.F. for final decision. 	Instruct-
ions concerning the channels within S.H.A.E.F. through 
which the matter will be referred, .mill be forwarded at a 
later date.' 

/4.... 
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APPE'larA, "A"  

4. 	Siting Restrictions - It has been decided that the following 
siting restrictions are to apply to all ground-based R.C.M. equipments 
introduced in this theatre. 

Not to be nearer than. 15 .miles to the line of forward 
battalion command posts 

Not to be less than 10 miles from any major Headquarters 
of Divisional level or higher, or from ,tighter Control Centres 
or Group Control Centres. 

	

(iii) 	To be sited in relation to other communications and 
radar equipment in accordance with restrictions imposed on 
the siting of all signals and radar equipment in the theatre 
as defined in S.H.A.E.F. "NE "UNE" Signal-Instruction Fart 
I, Appendix "G". In this respect R.C.M. equipment is to be 
included in the same category as the SCR.268. 

5. Siting and operating restrictions imposed in the ihlial 
stage of the introduction of this equipment are necessarily based on 
theoretical - study to a considerable extent. A layout of an R.C.M. 
system is, therefore, to be made .initially in the British zone, where 
a preliminary study has indicated that suitable sites can be found. 
This layout is to be operated under the supervision of the S,E,A.E.F. 
Mutual Interference Advisory Party to examine the adequacy or excess 
of restrictions 'initially imposed. While this first part of the 
system is in use, selection of sites for the whole chain of the system 
down to, the Swiss border is to proceed. 

6. Communications - In the initial, stage the following 
communications will be provided:- 

	

(1) 
	

One teleprinter circuit between H.Q. No. 100 Group in 
the U.X. and H.Q. No. 80 'ing on the Continent. Arrange-
ments for the allocation of these channels are being made. 

one speech circuit and one teleprinter circuit between 
H.Q. No. 80 Wing and Base Signal Centre, to be provided by 
2nd T.A.F. 

	

(iii) 	Frequencies for the following VT and T channels, 
which w131. be  allocated by S.H.A.7%F. 

(a) Operational broadcast from Medium frequency broadcast. 
80 Wing operations Room to, 
all Jamming Units. 

(b) StandbyWT channel from 	1 low power H.F. channel. 
100 Group to 80 Wing 
Operations Room. 

(c) •'W/T channels from 80 Wing 	2 low power H.P. Wit nets 
Main to jamming centres, 	to communication jamming 

centres with very low power 
H.F. w/T links from 
communication jamming centres 
to radar jamming centres on 
the same frequencies. VHF 
T links from communication 

*ailing centre to satellite 
radar jamming centres. 

(d).... 
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StandbyVT channel 	1 low power H.F. N/T 
from 80 Wing Hain to 	channel. 
Base Signals Centre, 

	

7. 	Administration - 2nd Tactical Air Force is to make 
administrative arrangements -with Air Ministry for the introduction 
of this R.0.14 system on the Continent. 

	

8, 	The Units will remain under the administrative control- of 
80 Wing. They will, however, be under 2nd T.A.P. for local 
administration. 

(Sgd.) J.H.ROBB 
Air Marshal 
Deputy Chief of Staff 

(Air)  

Copies to: 21 Army Grou,) (2) 
TwelfthArmy Group (2) 
Sixth n7 Group (2) 
Bomber Command (5) 
Air MinistrY (5) 



Mandrel 	Radar 
• (Modified 	C.M. 

Ru 

0 	20 watts 'ICS Type 11. 
ma,/ 

No serious interference expected. 

rICTION XXII  

COLHUNICAT.IONS IiDRADIfaJITIFIT 
EQ,UIT)1)72•17.2 	'1?.111.1T,?0,S7., 	C0VT, 

	
r_T2 	 .i.L•E91J7.72TCT 

	
111,1,,VIKS 

Normal 	• Radar 	60-220.  mcjs , 5c,  watt s 	.IT/TRC .in use on Arriu Grei...n...A.trar: Corps,. 	To be o:••)erated as spot jarraers 
Mandrel 	C.M. 	 or less 	Divisional Canisliand channels, Air Force 	• only. Relatively low pouer. 
Ectuipment 	 C052t.aa.nd channels, :13.hter Control. 	Air- 	Interference under sitin•- • 

Ground and Air-Air Cormunicati ons, Tank 	' .restric•;•,ions expected to be 
Conxnunicati::ino. 	Radar AA No. 1. 111.2 	tolerable. 
AA No. 2, AA 11.-.7. 4. SC2.263 .U•ES Tne 15, 
Ty-...-)e 6, Rebecca, Atreka, .Z Beacons, ITT 
Mk. III „ • C-7:17.,-H SCR. 723 , 

CLIC 	'Radar - • 20-80 rac/s. 300 x7atts • Armore.e. Forces, Artillery and Infantry 	To be en crated as spot jamers 
Mandrel 	G.M. 	 Combat CatirallliCations Ta:•-_;later Control 	 only. . Output power not to 

'Repori:d2v;. 	.1T/TT.?.C• in use in Army Group, 	exceed 100 -watts. 	Interference 
Ariv  Corps, Divisional Coilmand -  channels, 	under sitinr and power ro st ri c- 
Air force Command channels, ..1.154Tter 	 tions expected to be tolerable, • 
Control. Radar AA No. 1.. IL. 2 G7.17, 
CM-1i „113S Trpe 9. 



ASU 	Radio 
Type a: , 	CM and 

- (Id 24) 	He ac ork- 
ing 

C.15-1.30 	2000 
Sic/s. 	ratts 
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17?1')U 1 TC7 	 S 1ED 1.-dsit 	' firer.114. 
*13QUIP.111.7 	PURT:'0S11 	COITTI1AG:1; 	P0...T.112 	 P1172/11172TCY 

	
Trr ri,TYrr 

r Purple 	*Rac'io 	5-o Lac/s. 	 All :AP CamiunicatiJns in rance for 	To be pporatod as spot 
G. H. 	 vatts 	all Tactical channcls in combat 	jonmers only. 

area. 
 

from 10-15 channels vithin 
5 miles, of 5-4 channel :s at 

any listance expecJ.  ted. Normal 
use involves very short trans-
mission on channel in use by 
enemy. AnLicipated intorforafico 
is so serious that Purple may 
be turned on only by order of 
2nd ?AP or SHATT1. 

Armoured Porce, Artillery, 
Infantry Fichter Control reportinc: 
cazunications, T]. 

To be eporated as spot 
jaaaers only. _Relatively 
an11 portion of tactical 
band affected. 

HSU 	Radio 	50-42 mc/s. 	cznn 

Type ry 	 watts 

Beacons, Radio 1(ance, :ix. Force 
tIP and ':7S' Broadca,:,ts, floyal 
Navy and Air ninistry circuits 
on follalrik: frecluencies: 
0.230 0.258 0.156 0.-1)5 
0.137 0.270 0.282 0.")47 
0.553 0..560 0.594 0.412 
0.417 0.420 0.4;0 0.500 
0.510 0.545 0.547 0.550 
0.570 0.645 0.675 0.605 
0.700 c. 72c 0.050 0..740 

To be operated as spot* 
jammers  or meacons subject 
to avoidance of frequencies 
listed in previous column, 
and. such other frequencies 
as my be notified from time 
to tim1,4by.not loss than 
5 ko/s. 
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RADAR NAVIGATIONAL .AID. S/STETS  

1. 	Radar Navigational Aid Systems employed by "OVERLORDm Air 
Forces consisted of: 

(a) Gee 

(b) Gee-F1 

- For Tactical Air Forces.Medium Bombers. - 
U.S. - Ninth. Air Force, 1st TACO 
Br. - Second T.A.F. 

- For Strategic Air Forces Heavy Bombers - 
U.S. - Eighth Air Force. 
Br. - Bomber Command. 

For Troop Carrier and Transport Aircraft 
U.S. - Ninth T.C.C.' 
Br.. 	38'Grotic 4.6 Group. 

- Night photo Recce. Aircraft 
U.S, - 155th Night Photo Recce Squadron. 
Br, - 34."Jing of Secohd T.A.F. 

- For Tactical Air Force Medium Bombers -
Br. 7,  No, 2 Group in Second T.A.F. 

For Strategic Air Forces ieavy Bombers -
U.S, -r Eighth Air- Force 
Br. 	Bomber Command 

- pathfinder and Resupply Aircraft - 
Br, 	NO, 38 Group • 

(c) Oboe 	- For Tactical Air Force Medium Bomber Pathfinders 
U.S, - - Ninth Bombardment Division, 

(d) Loran 

(e) Shoran 

For Strategic Air Force Pathfinders - 
Br. - No, .8 Group of Bomber Command. 

Used only to - a limited, extent on operations 
by IXth Troop Carrier Command,•RAF Bomber: 
Command, Eighth Air 'Force. 

Used only in the latter-stages of .the war -by 
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U.S. Tactical Air Force Medium Bombers. 
(Ninth Ai' Force and lst TACAP). 

(f) Rebecca/M - 	For RAF. Night - Photo Recce Aircraft of Second. 
Eureka-H 	T.A.F. 

PLANNING RESPONSIBILITIES 

2.. 	Responsibility for planning .and operating radar navigational 
aids during Operation "OVERLORD!' was -ultimately held by the Supreme.  
Commander, A.E.F. Thrall' aircraft operating directly in support of 
Operation "OVERLORD". 	(This did . tot include R.A,F. Coastal Command, 
R.A.F. Bomber Command, and U.S. Eighth and Fifteenth Air Forces except - 
on specific close co-operation - missions). - Initially this responsibi-
lity was delegated to the Commander, Allied, Expeditionary Air Force, 
Allied Naval Commander, Expeditionary Forces was to be-  consulted where 
common facilities couide be.used(i,e, Gee). With the disbandment of 
A.13..A.F.,, and, the creation of Air Staff, SHAM', this responsibility was 
assumed by the Deputy Supreme Commander. 

3•- 	' Kanning of Shoran and. Rebecca-H/Eureka-H systems was . . 
delegated to the Tactical Air Forces who each had their own systems, 
Air Staff, SHALT was responsible only for controlling frequency 
allocations for the former and code allocations for the latter, in order 
to. avoid, interference withether like. systems or with the normal 
Rebecca/Eureka systems, - . 	. 

4. ' 	'It should be noted that the planning responsibilities for 
R.N.A. for Air Forces. other than tactical was not placed on any single 
organisation in the theatre. -I Hence, Air Ministry represented all 
R.A.P. requirements other than for the Second. Tactical Air Force, and 
USSTAF represented all-E.T.O. U.S.A-A,V. requirements other then for 
the Ninth and First Tactical Air•Foroes. Unofficially, however, the 
co-ordination of all requirements for R.A.F, operated R.N.Ae systems 
for those Ai r Forces not under direct control of the Supreme Commander, 
was undertaken - by Air Ministry. . • eTherefore,,SHA:F represented Tactidal 
Air Force requirements and Air-lanistry all other requirements, In 
reality, until.December, 1944 all plans -for the deployment of R.A.P. 
operated. A.N.A. systems was done by Air Ministry. 

. 	 . 

5. After December, 1944). the normal procedure for planning new 
Gee Chains, Gee-ii pairs, or Oboe pairs on the continent was as follows: 

(a) Air Staff,:SHAEF would put fOrward a tentative plan:for' 
further development..of these aids based on SHAEF estimate 
Of ground to be uncovered in thenoar future, . 	. . 	-, 	•., 	. 	••. 	.-- 	.. 	...- 	. 	. 	.. 	. 

(b), This plan was passel:to-Air Ministry who ascertained if'it 
. 	would fit in with their_requirements. 

-,- 	. 	.• 	• 	. 	. 	. 	, 	. 	. 	. 
(C) The plan:was then formulated and passed to R.A.F., 60 

Group (through Air Ministry) for execution (siting, 
- -:-.. - installation,•- andoperation). 

P'nVIZ.40FidLTITT OF R.N. A. ON T.1-:14 COTZTZ11c (GE) 

. 6.;-.-•- ---i.In,tracingthodeveldpment;of. the Gee Chains it has been 
convenient to divide up the 	parts ,of the narrative into the 
phases selected by the ground forces which will most probably be used 
• . 	. 	.- .• 2.11.--the. 'off,103.0.1 hi,St pry: covering their activities

• 	

,. 
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Gee Chart Production  

7. 	When a site had been selected which was satisfactory techni-
001y and tactically, the site was surveyed by the engineers of the 
Army group in the area concerned.-  It was the responsibility of the 
Map & Survey. Section, SHARP to cei-ordinate the production of the 
necessary lattice charts in accordance with a priority agreed between 

-Air Staff, SHAEF and Air Ministry. In the early stages of the 
CaMpaign there were sometimes serious delays in the production and 
Subsequent distribution of charts, but in 1945 the average time to 
produce and distribute the first series of maps required was seven 
days. . The responsibility for eor.ordination of the production of 
charts did not rest with theAir Signal Division. The operational 
dates given for the variousGee.Chains are the dates when the 
stations were transmitting -and does not include the availability 
status of the various Gee charts. 

B. . 	_As indicated in "Air Signal Report on Operation 'Neptune' 
Planning and assault Phase", the first step in the expansion of Gee 
coverage ion the continent was to establish the so-called Channel. Gee 
Chain. This Chain consisted of a Master station at Truleigh Hill 
(U.K,), a 'B°  Slave at Canewdon (U.Z.) and a 'C' Slave near Cherbourg 
on the continent, This deployment of stations gave an approximate 
cover as shown by Map No. 1. The final operation of this Chain was 
held up pending the erection and operation of the 'C' Slave on the 
continent. It was originally planned to be shipped across the‘Channel 

but due to a delay in allocation of shipping space, and to 
the sudden breakthrough from the bridgehead, it was not until 
Approximately D 78 that this station, and hence the entire Chain, 

- finally became operative. 

9. Planning on the basis of a slowly steadily advancing front 
from the bridgehead through France, a total of five other Gee Chains 
was tentatively planned, with the understanding that certain Chains 
might prove unnecessary if the front should suddenly move forward 
rapidly. 

10. With the breakthrough at. St. Lo and the collapse of all 
German resistance in. Northern France and Belgium, the need for any of 
those five Chains became redundant with the exception of the last one. 
This Chain was radically revised and became known as the Reims Chaine 
Almost simultaneously another Gee Chain (the Louvain chai7was 
planned primarily for the northern sector of the front (in the Low-
lands) to give better cover over the Ruhr Valley. Because the battle 
had developed almost into a rout at this stage, all the prediction of 
sites was done by photo interpretation and maps. 

11. The Reims Chain (Master, 'B' and ,C' Slaves), using heavy 
Gee mobile equipments evontrinily got on sites by lath October, and 
became operational on the 5th, giving the coverage shown onifep NO. 2. 
However, immediately thereafter the Master of this Chain caused 
intolerable interference to a Com-Z FM (AWTRO-l) site in the 
immediate vicinity. This difficulty was finally resolved by turning 
off the Chain until October 11th while Com-Z found a new FM site 
outside the interference region. The 'D' Slave for ,this Chain 
became, operational by 24th October. Gee lattice maps were not 
available, partioularly in the base areas, for some considerable time 
because priority had been placed on map production for the Louvain 
Chaj.n. As a result of the above-mentioned interference trouble, the 
policy used afterwards in establishing R,N.A. stations was that 
before installing any station at a particular location, the 60 Group 



- 4 - 	 (SECTION XXIq) 

unit charged with deploying these stations obtained technicalo,learance 
from the Army Group and Air Force in whose area the site was located. 

12. The enemy eventually made a determined stand. along. the'Mosellel  
the German - Belgium frontier, and ireSouthern Holland.' As the 'B' 
Slave :site planned for the. Louvain Chain remained well within GerMan-
held territory, it became necessary to recite. this Slave after nearly 
all - Prite maps had :been produced. This revised Chain -was kneWn as 
the RUhr Chain_on the 19th October, and finally became operational on 
the 23rd October, using heavy: equipment. Maps were produced on a: 
high priority for this Chn-in while the Reims Chaine(already operating) 
still had practically ncecharts available to the users. By the.2nd 
November, charts were finally available for the operational. area of the 
Reims-Chain, but even at this date, the charts for the base airfields 
in the Paris and:Dijon sheets were not produced.: 

13. Through technical difficulties with the equipment on the 'B' 
Slave.ofthe - Ruhr Chain Air Ministry suggested closing down the Channel 
Chain-to make the 'C' Slave station at Cherbourg available to replace 
,this defective equipment. The Ninth Air Force objected to this as 
this-Chain provided the only usable.  (charted) coverage in the base 
areas of Ninth Air Force. TO resolve this difficulty Air Ministry 
suggeeted shipping a light mobile equipment from the U.K. to replace 
this Channel 'Ci Slave while they moved the heavy' 'Channel 'C' Slave 
up to the defective 'B'Slave of the Ruhr Chain. This procedure was 
agreed to by Air Staff, SHAFT, but unfortunately things did not work 
out as planned. The to difficulties in shipping this replacement 
light mobile station to Cherbourg, the Channel Chain was missing its 
'C' Slave, and hence'provided only single "line-of-position" coverage 
(from the Master and 'B' Slave in the U.K.) for roughly the first half 
of November. This meant that there was no base area coverage for the 
Ninth Air Force until the 13th of November as the base area charts for 
the ReimA Chain did not become available until the 18th November.. On 
the same date, to eliminate brea:ethrough interference between the 
adjacent :Ruhr (on 80.5 me/s.) and the Reims (on 83.5 me/s.) Chains, the 
frequencies were spread to 83.5 me/s. and 74.5 races. respectively. 

14. On 26th :November, Air Staff, SHAEF finally agreed to shutting 
,down the Channel Chain as it then did not contributeeto the necessary 
continental coverage. The Chain actually went off the air on 2nd 
December. The- 'C'. Slave of this Chain was moved to the Brest peninsula 
(St. Nicholas) to work with another U.K. Chain: (the South Western), to 
improve .coverage for anti-U boat work to the South West of England: 
This Chain, continued in operation throughout the remainder of the 

_European war.. 

15. TO meet an operational requirement of the Ninth Air Force, 
planning. was started on 3rd December for a light:mobile Chain -called, 
the "SAar- Chainft, The main function of this Chain was to provide 
low:cover for night photo-reconnaissance aircraft -working in the Saar 
Valley.. Unfortunately the desired 'C' Slave site for this Chain was 
near Saverne on a hilltop already occupied by sett? XIIth TAC FT.1 (AN/ 

radio equipment. , To effectcompromiee sites for both these 
equipments interference trials with Gee and. AN/TRC-1 were,  made to 
determine exactly tbe,interferetee problem :involved. e Field trials 
weretinished ineearlyIanuary and results 'proved very helpful later 
eon in ̀siting Gee and FM equipments in- the U.S. area.- Interference 
results are shown on Figure 1. 

Phase VI  - 16th December to 7th February  

16. . 	This period covered the enemy's offensives in the Ardennes 
and the Saar regiOn. These offensives temporarily held the Saar 
Chain project in abeyance for more important work. This work was the 

/forced,... 
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forced withdrawal of the 'C' Slave of the Ruhr Chain from the La-
Roche site in the Ardennes, An alternative 'C' Slave site was 
Picked for this Chain on an old R.N.A. site at Florennes in Belgium, 
which fortunately had already been surveyed. The Chain was renamed 
the Cologne Chain, and lattice charts of the operational area in the 
Ardennes were produced on high priority and were available in the 
latter part of December. This improvised Chain proved invaluable 
for night photo work in the area of the enemy spearhead as well as 
for medium bbmber work On communications centres immediately in 
their rear. The coverage provided by this Chain is shown by Map 3A. 

	

17. 	When the enemy penetration tas reduced, the former Ruhr 
Chain again came into operation on 20th January, 1945. The Cologne 
Chain then became redundant and was closed. 

	

3,8. 	The first time that enemy_ jamming of Gee became serious 
enough to affect operations was on the 7th January. Methods most 
,commonly then used to locate the jammers were: 

(a) taking simultaneous phase readings on the jamming signal 
from the Gee ground stations; . 

(b) taking bearings fromsuitablysited ground stations and 
from A-J:units; 

(c) collecting Gee operator reports from the various Air Forces. 

60 Group assumed the responsibility for co,ordinating all activity for 
determining location of enemy jaumers and passing results on to Air 
Ministry, , Air Ministry in turn checked these results with p/U,- 
interrogation results etc., then if a likely jammer site was found they 
would arrange for photo cover, Depending upon results 'of the photo 

.cover, strike action would be arranged with the Tactical Air. FOroes or 
R.A.F. Fighter Command. 

Phase VII.- 8th February to 22nd March - Advance to the Rhine  

	

19. 	In the months of February and March the,general plan called 
for the Allied Armies to close up to the Rhine. The contribution 
required from the Air Forces was well sammarised:in the folloWing 
extract taken from a subsequent SHAEF PresS Release. 

"Prior to launching the attack it had beenethe task of 
the Allied Air Forces to weaken the enemy by breaking down 
his administrative organisation and interferingwith his 
ability to move reinforcements into and within the battle area. 
This was achieved by a synchronisation of strategic and 
tactical Air operations. The Eighth and Fifteenth U.S. Air 
Forces and R.A.F. Somber Command undertook a carefUlly, 
planned systematic series of heavy attacks on targets designed 
to immobilize and prevent the reinforcement of the German 
Armies, whilst Seeond Tactical ,lair Force in the North, Ninth 
U.S, Air Forces in the centre, and First Tactical Air Force 
in the South, kept up unremitting medium. bomber and fighter 
bomber attacks against all movement in the battle area. and 
the bridge and rail systems behind it. 

The transportation plan involving the employment of - -11  
air forces in' the destruction of railway centrese  railway.  
facilities, bridges, rolling stock and locomotives, was 
intensified. .The oil battle continued;unabated,.and, at 

/the..., 
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the last moment, heavy attacks were made on the fortified areas 
and communications centres such as GOON and CLEVE in the immediate 
battle areas.", 

To meet these operational requirements the following Gee Chains were 
operating:.  - Reims, Ruhr, Metz, and hunster - giving the'coverage as 
shown in Map No. 3. - 

20. . On 14th February, the Saar Chain became fully operational using 
light transportable equipment operating on 50.5 mo/s., a frequency in 
Band II whiCh had so far not been pulse-jammed by the enemy. 

21. In the middle of the month a second clash of interests occurred 
in connection with the Saverne. site. This site had been abandoned for 
use as part of the Saar Chain but was now required for the Southern 
Slave of a new Chain - to be knoWn as the Metz Chain which was being 
planned as a result of the advance of Twelfth and Sixth Army Groups 

' towards the Rhine. Saverne had become the critical point on the First 
TACAF/6th Army Group axis of communications, and was therefore planned 
to be used in connection with fu'cure operations, as a cable termination 
point on one of the main trunk rcutes. With VLF installations on the 
Saverne site,-  First TA0AF were not anxious to release the site for the 
Gee Chain. Air Staff, SHAM asked,  them to re-consider their decision 
as this new Chain- yould provide an additional 100 miles of cover towards 
the east. In view of this, First TACAF and Sixth Army Group agreed to 
look for alternative sites. On the 10th March alternative sites for 
their VHF equipment had been found, so that the See;erne site could be 
cleared, for the-  C-Slave of the Metz Chain after 15th March. 

22. As a result of the clearance, the Metz Chain becathe 
operational using light equipment on the 21st March, and its D-Slave 
beCame operational three days later. At this stage it Was decided to 
release the heavy equipment from the ReiOs Chain for use on the Metz 
Chain which was now of greater importance. 

23. The difficulties with the Saverne site provide a good 
illustration of the difficulties which were to arise for the remainder 
'of the campaign through the rival claims of the communications and 
radar equipment for the tops of hills which were accessible and well 
situated tactically. In this case there was a delay of a month before 
the site was cleared. 

2), 	Pulse jamming by the enemy on Band II which had started on 
January 7th, reached a climax of intensity on 2nd March. On this date 
Bomber Command attacked Cologne and only their most experienced 
operators were able to make any use of Gee. As a'result of investi-
gations by 60 Group during the second half of February, the principal 
source of jamming had been found to be pre-war television station on 
the Feldburg (near Frankfurt-am-Ilain): XIXth TAO fighter-bombers 
carried out a successful attack on the jamming station which blew the 
upper three floors off the television building. Henceforward no 
further trouble was encountered from this site. 

25. 	Some delay had occurred between the fixing of the jamming site -
by 72 Wing, the photographic reconnaissance, the interpretation of the 
photographs by Air Ministry, and the resultant Strike action taken. It 
was therefore decided that henceforward photographic cover would be under-
taken by U.K. based squadrons, and the photographs' would be sent direct 
to Air Ministry (ILD.I Science) for immediate interpretation. - It was 
stressed to A.D.I. Sdiance that speed of remedial action was essential, 
and that-it was not necessary to be absolutely positive about the site 

/of or * 
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of a jammer as sufficient strike effort- was then available to attack 
sites classified only as "suspicious", 

26. Some spurious pulses of varying degrees of intensity were 
encountered throughout the rest of the month, which it was believed 

.came from a jammer at Ludenschied near Cologne,- In this case greater 
difficulty was .met in fixing accurately the jamming site, as the 
signals, although strongly received by aircraft,-were poorly received 
by 72 Wing's ground stations. Air Staff, SEA1,20  therefore arranged 
with.USSTAF for a "Ferret" aircraft to- be made available to 6o Group on 
request, for airborne investigations. 

27. Early in March, 2nd T.A.F. stated that they had an operational 
requirement for a Gee Chain to provide loi cover for their intruder 
Mosquitoes in the Munster area. After some consideration it was 
agreed that a Munster Chain would meet the general operational require, 
ment of all Air Forces for improved Gee cover to the North-East of the 
Ruhr, and would provide best possible Gee cover for operation "VARSITY 
II", which was an airborne operation planned to secure a bridgehead 
across the Rhine at Wesel. 

28. On 11th Iarch, a meeting was called at SHAT F, at which the 
Air Ministry and 60 Group were represernel to consider the R.N.A. plans 
for the remaining stages of 072FLaD and subsequent stages of ECIA.E'SE. 
The Gee plans drawn up at this meeting are given at "Radar Figure 2", 
These plans had to be considerably altered as will be seen later. 

29. The Munster Chain became operational on light mobiles on the 
19th March and VARSITY II was launched on 24th-March. The weather 
was ideal so that little difficulty was encountered with navigation, 
and the majority of the glider-towing aircraft used the Ruhr Chain 

. with which all operators were familiar rather than the new Munster 
Chain, charts for which had only become available two days previously, 

Phase VIII - 22nd March to 1st April  

30. DuriTig this phase First U.S. Army broke out. from the Remagen 
bridgehead, and the Third U.S. - Army crossed the Rhine' at Worms 
proceeding to encircle the Ruhr from the South. The airborne crossing 
of,the Rhine at Wesel took. place on March 24th, and British and 
American forces started to outflank the Ruhr from the North. These 
two forces completed the encirclement of the, Rhur when they met on the 
1st April. Meanwhile, British and U.S. Forces had been advancing to 
the North East and East respectively. 

31. Coverage: which existed on 24th March is shown at Map No. 3. 
The Ruhr Chain coverage- is not included-in order to avoid confusion, 
but this Chain did in fact remain in, operation until 3rd April- as. some 
of 2nd T.A.F.Is squadrons did not receive-the Munster Chain maps until 
2nd April. • 

PhaseIX. - 2nd April, to 18th April 

- 32. 	During this period the-armies advanced to the Elbe and 
eliminated the Ruhr pocket, It had been planned. at the conference • 
on llth March to put in a Frankfurt' OLain, just .to the west of the 
Rhine, but because .the advance was so rapid it was decided to send the 
siting parties straight to .the proposed Kassel and Munich. Chain sites. 
Unfortunately, two of the. sites (the Bad Komberg and Willengen.sites) 
were required for the VHF-FM communications of Twelfth Army Group, who 
stated that they could not give clearance for any new stations 

/operating. , . 
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operating within 5 me/s. of the band 70 - 100 me/s. In order to. explain 
the Air Forces' viewpoint, and .to effect a compromise, a conference was 
called on the 12th April at SBAIF with Air Staff and -Twelfth Army 
Group represented. Clearance was obtained to operate the Easter of the 
Munich Chain on 50.5 me/s. at Bad Homberg immediately. (This Chain 
actually came into operation on the 15th April) 	It was agreed that 
this site should not be used for the 83.5 me/s. 	Slave station of 
the KasSel Chain until 15th April, by which time the Army VHF units 
would have faiind an alternative site. , Twelfth Army Group cleared the 
Willengen site-  (Kassel Easter) for operation. after 17th April, on 
which date the Kassel Chaicame into operation. The Chief. Signale 
Officer, SHAM' agreed at this conference to give the Air Forces 
Priority in an area one mile,around sites specified in the R.N.A. 
OVERLORD/ECLIPSE Plan, but if the sites were changed, this priority 
would not automatically cover any such re72:,:ions. It Was, therefore, 
decided to submit all planned sites to t4e. Signer c Division, SHAT BF so 
that they could obtain prior reservation from the Army Groups and 
Armies. This plan appeared satisfactory, but further difficulties 
were experienCed, examples of -which are tabulated below: 

(a) When a ground survey took place it was sometimes found that 
the sites within a mile of the reserved pinpoint were either 
unsuitable technically or inaccessible. An example 
occurred at Fulda which was required for the D-SlaVe of the 
re-orientated Nurnberg Chain, and the 'B' Slave of the 
Munich Chain. 

(b) A re-site of several stations sometimes became necessary as 
a result of a change in the direction of attack. An 
example occurred, when the planned Nurnberg Chain had to be 
re-orientated to provide better cover Southwards. 

(c) A requirement arose for a new Chain as a resnit of 
unpredicted delay in the advance. Under these circum-
stances no sites had., of course, been reserved. An 
example of this occurred when the need arose for a Bramen 
Chain 

-(d) A re-site of one of the stations was sometimes necessary 
due to the enemy occupation of one of the sites required. 
An examoIe occurred for the site selected for the 'B' 
Slave of the Bremen Chain. 

33. As the line advanced deeper into Germany organised jamming of 
the Gee frequencies came to an end. One of the last reported cases of 
jamming was during Bomber Command's raid by 970 aircraft on Heligoland 
on 18th Abril, when the,Eunster Chain was quite unreadable near the 
target. 

Phase X 19th April to V-E Day (8th 1, a.7) 

34. This phase covered the junction with the Soviet Forces and the 
final mopping up. On the 18th April, a meeting was called with 60 
Group, as Air Staff, SBAEF (A-3) had stated an operational requirement 
for Gee cover over the Austrian Redoubt, where resistance was expected. 
At this conference it was decided: 

(a) to re-orientate the Nurnberg Chain; 
b) to survey for a Bremen Chain to cover, possible operatons 

against Denmark, and 

/(c) to. 
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(c) to plan a Jutland Chain which would provide cover 
over Southern Norway, the Skaggerak and the Kattegat. 

35. 	On 22nd, April, ANA (Allied Naval CoMmander of the 
Expeditionary Forces) warned Air Staff, SEAEF that they would 
probably bp submitting an operational requirement for a Gee Chain to 
provide sea cover off Northern Denmark. This Chain would be 
reqtiired for their planned minesweeping' operations, and this require,-
mont was borne in mind when making plans for the Jutland Chain, but. 
never in fact arose ()Wing to the capitulation. 

36 	The new Munich Chain was giving good results as shown by the 
reception obtained at a range of 275 miles on 2nd May,: when R.A.F. 
Bomber Command 2ttacked Berentesgarten. On 6th May it was decided to 
close down the Metz Chain which had became reamdant since the 
installation of the Munich Chain. The Munster Chain using the heavy 
equipment gave ranges of 300 miles for Bomber Command Mosquitoes, and 
220 miles for their Main Force aircraft which flew at lower altitudes. 
The overall Gee coverage as at 1st Nay is shown by hap No. 4. 

37. 	Early in May a clash of interests arose over the site for 
the '7D 9  Slave of the Nurnberg Chain at Fulda where Sixth Army Group, 
and later the Advanced Section of Com-S had .H '-FM equipment. It was 
not desirable to operate the Nurnberg Chain on 6&-5 me /s,-  as this 
produced strong, second channel interference on 83.5 me/s. which was 
being used by the Kassel Chain. As Com-g could not agree to 
operation within the 70 -  100 mc/s, band, it was decided, late in May,-
to use 65.5 mo/s,. as the Gee frevency. Owing to these difficulties 
the Nurnberg Chain did not come into operation until 26th May. 

38. 	The final Coo layout as proposed at the end of May is given 
in Map No. 5. At this stage:the operational requirements had 
somewhat changed, Gee being required to: 

(a) serve the occupational Air ti:41orees, and 
(b) aid transport aircraft operating in Europe. 

DEVELOPMENT OF RADAR NAVIGATION.AL  AIDS (SHORAN) 

39. 	Shortly after the formation of First Tactical Air Force 
(Prov.), *the lack of anY navigational or precision bombing aid in 
the 42nd Medium Bomb 71-ing of that Air Force became a matter of primary 
impertance,particularly in view of the approaching winter and bad 
flying conditions. Rumours of the development and production of 
SHORAN equipment in the U.S. reached - their ears via the Mediterranean 
Theatre which had a fua preproduction. models installed. By the 11th 
November, the First Tactical Air Force had dedided'on their . 
requirements for SHORAN on a basis of throe aircraft fitted per 
squadron and a total of sixgroUnd beacons. 

Ninth Air Force, attracted by certain inherent advantages 
of SHORAN over their OBOE system'also set up a programme by llth 
December. 

41, 	Both the above programmes went to USSTAF for supply action 
and immediately the question arose as to which Air Force Should have 
prionityton delivery. This was decided between USSTAF and Air Staff 
SHAEF in favour of First TACAF in viva of their total lack of 
electronic bombing and navigational aids. 

42. 	Along with thiathere appeared suddenly 4 revrerileht for 

/frequency, 
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frequency allocations for the various sys.teins. These requests for 
frequencies were made prior toobtaining - any:equipment, with little 
knowledge of production equipments, and with. no knowledge of possible 
interference between. adjacent,oroveriapping systems. Therefore, the 
allocations, when made, were really only guesses. They were sent to 
therespectivo-Air Forces on 7th January.: AS it later turned out, the 
production sets had petuliar froeuency charabteristics, i.e., .only 
certain pairs of air-torground frequencies would work from the APN-.3 
transmitter -(T-11/APN-3). . Ninth Air Force frequencies turned•out to 
be completely unusable while First TACAF frequencies worked perfectly. 
This situation resulted in tests being run by First TAMP. The 
characteristics of the sets were finally determined by these tests and 
became available, on 21st tipril. The attached chart summarises these 
characteristics and 'should prove valuable to any headquarters responsible 
for allocating frequencies to several -SHORAN systems in the same general 
-area. 

43. 	Equipment began to arrive from the IT.S. in the latter part of 
January, First TACAF set up a training system for operators, 
mechanics, and complete bomber-crews in the South of Franco. Their 
operational missions started in earnest in March, and the Ninth Air 
Force on a small scale in early April. 

In the latter part of March, information was received that 
both RAF Bomber. Command and the U.S. Eighth Air Force were scheduled to 
get a certain amount of SHORAN airborne equipments. They then put the 
question to Air Staff, SHAEF of sharing the tactical SHORAN beacons 
belonging to the Ninth and First Tactical Air Forces. To settle this 
problem, and to outline a workable procedure for sharing these beacons, 
a meeting of representatives from all interested headquarters was held 
under the chairmanship of the Chief Air Signal Officer. A procedure 
was evolved (see attached letter - Radar Figure 3), which was satis7  
factory to all and still left the owners of the beacons the power to 
move them and operate them primarily in accordance with their own 
requirements. However, this procedure was only issued one month prior 
to the termination of hostilities, and'the only "sharing" that actually 
took place Was that between the Ninth and First Tactical Air Forces. 

45. Results obtained from SHORAN bombing in this theatre were 
very satisfactory, It is only regrettable that the system could net 
have been available sooner to the Tactical Air Forces. The outstanding 
advantage of SHORAN over G-H and Oboe systems for blind bombing is the 
high mobility of the uound stations, and the simplicity of the system 
as a whole. Under conditions of harassing a retreating enemy, these 
advantages became paramount.' Therefore, had it been available to the 
Ninth Air Force during and after the breakthrough from St. Lo, it is 
considered that many additional blind bombing missions against the 
enemy,-could have,been run'toigreat advantage, 

DITTLOEUNT OF RADAR NLYICATIONI, AIDS (G II} 

46. G-H was used by R.A.F._Bomber,Command, Eighth Air Force, and 
medium bombers of the Second Tactical Air Force. It was later 
introduced on a relatively small scale, into R.A.F. 38 Group for Troop 
Carrier, Pathfinder, and Precision-SuPply-Dropping work. To meet the 
G-H requirements of these forces three heavy mobile units,had been 
formed in the Spring of 1944 and two of these were in .use in the U.K.., 
for D,Oay cover. 

4-7. 	The first 	station planned for the continent was to be 
sited near. Cherbourg on D 45. Shipping aiffiouties.aroso, and the 
station did not Come into operation until D 75. 
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48. By the 4th of August, Air Ministry had completed plans-for 
deploying-G-H stations on the continent up to D 330. These 
plans called for a total of three G-H stations to be installed on 
the oontinent, but as they were based on the slow steadily- 
advancing front predicted-intho overall "MilaRLORD" plan, the total 
quantities proved insufficient, as the battle progressed, and. 
three more heavy mobiles were formed to satisfy requirements. All 
six units wore on the continent by December, 1911/1, and by early 
1945, these six heavy mobile (ronlly transportable) G-H stations 
were de,eloyed for n11 users. In addition to the heavy mobiles 
some twenty-seven light mobile units were allotted for continental 
Use to be used for either Gee or G-H. ;Then used for the latter 
they saturated with 20 interrogating aircraft as compared with 80 
for heavy.  G-H stations. 

49. _ 	On 3rd September, R.A.F. Second Tactical Air Force-
requested that four light mobile G-C stations be assigned-directly 
to their headquarters for oporational control. 	(This-  differed 
from the normal arrangement where the stations were installed, 
operated, and under the direst operational control of R.A.P. 60 
Group). This request was based on- the lack of G-H cover over 
targotS in the Second Tactical Air Force area,- during the. German 
withdrawal from France and Belgium.. -It was granted and the 
required four stations were deployed by 72 Wing of 	60 Group 
under- the direction of Second Tactical Air Force. 	It later developed 
that theSe stations-were not greatly used in this role as the war of 
movament; except for the final stage, was over. 

50. Air Staff, SHE btb  took only a minor part in the planning of 
G-H on the continent, as it was primarily- a Strategic Air Force Aid. 
This was particularly true after Second T.A.F. controlled their own 
system, for they were the only continental users. Air Staff, 
SHAW was kept informed of the location of a11 sites for these 
stations - on the continent, however, in order to aid in the solution 
of any mutual-interference problems that right arise. As an example 
of the deployment of G-H stations on the continent, the following 
locations are given as of -:gareh'24th, 1945, just as the Allies 
crossed the Rhine. 

No. 	Identification, 	Location. Latitude. Longitude. 

( 134. 	- No blinks- 	LaRoche 	50-15'N 	05-45'E 
Com- ( 115 - 	1 blink 	Bockel • 	51-364N 	,-05-43'E 
mon ( 116 	• 2 blinks 	Kempenich 	50-23'N 	07-04'E 
User:( 117 	3 blink$ 	St.Lvold 	49-09'N 	06-36'E 

118 	4 blinks 	St.Nicholas 	51-08'N 	04-16°B 
( 119 	.6 blinks 	- Croix - - 	47-27'N 	06-57'B 

( 109-  - 	1 hick 	 Roermond 	51-14'N _ "05-49'E 
2nd ( 110 	2 kicks 	Boom 	 51-06'N 	04-27'E 
TAF -( 121 	- 3-kicks- 	Tilbcrg 	• 51-31'1- 	- 04--58'E 

51. , In the fall of 19;iii, the quantity of 	equipped- aircraft 
became so great that, with the limited interrogation-handling 
capacities of the ground stations, it became necessary to co-ordinate 

-.all G-H Operations in•the--theatreo-.  This was necessary to prevent-
. G-H missions becoming abortive - due to "saturated".  conditions-  of the 
ground beacons. The co-ordination was effected by R.A.P.60 Group.-

' A priority system-between the various Air Forces and Commands was - 
set - up- forday and night operation so that congestion could-  be - 
resolved in relation to the-importance of their-operational- roles.' 

/52.... 
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- 52.- 	An analysis of the: overallG7E results during. the period is 
not available but some interesting figures concerning its use by a 
Tactical Air Force ,have been received from and T.A.F. for the month of 
March, 1945.. .- The results concern the .Mitchells•andBostens of No, 2 
Group of 2nd3j.1..-F., the attacks being made from between 11,000 and 
14+, 000 feet. -_ 263 boxes.(1578- aircraft) were detailed for C--•H attacks; 
522 bombed on. G- H, 45 were able to bomb :visually, 1% were abortive. 
An analysis: of representative attacks-against area targets shows that 
63,-''. of the bombs fell within 500 yards. 

53.- 	It should be noted. that G-H stations .transmitting oh 65.5 
mo/s.,. were as much a source of trouble in arranging for installation 
and operation at.. a particular location as were the Gee stations. - The 
reason for this was that their frequency interfered badly with AN/TRC-1 
and VHF air-to-ground equipment. In one particuar location, a G-H 
station made an entire. Fighter Control Center inoperative by jamming all. 
important VHF control channels._ 

DEVELOIUM OF RADAR NAVIGATIONAL AIDS_LOBOE) 

54. 	Oboe was. used during the period covered by this report by No. 
8 Group, Pathfinder Force, R.A.F, Balber, Command and the Pathfinder 
Squadron (Pray.) in. the 9th .Bomb. Division (11) of Ninth Air Force. 

. 55., 	Initial plans for extension of Oboe coverage over the 
continent envisaged establishing two stations (two Channels available 
at each), each of which. would, pair up with its corresponding station 
in the U.X. The Oboe technique requires continuous voice contact 
between the Controllers at "Cat" and "Mouse" stations during operations, 

...This placed a.heavy requirement on .cross-channel communications. 
Neither - AFB' nor SHAM' could provide these facilities: from the :small 
amount-of circuits which existed at that. time. 

.56. .. 	.Finally by the .23rd August,. Air Ministry realised the,folly of: 

(a mobile Oboe stations depending only oh landlines, and 
(1) - having "Oboe Pairs" separated, by the.  Engiithh-Channol. 

Therefore, AAF was asked for and provided ce:tain radio equipment and 
frequencies enabling nets to. be set up for the control of Oboe missions. 
This made Oboe- installations less dependent on landlines for operation, 
although the efficiency of. the system using radio channel* was much 
lower than that of the same system using landlines, - 

57 	By 26th August,auAir Ministry plan for the deployMent of the 
first continental Oboe pair appeared, comprising one station in the 
vicinity of Paris, with the other station in an area 70 -. 100 miles 
southeast of Paris. This plan was finally implemented, as a result 
of which: 

(a) A two-channel station was set up at Florennes in Belgium, 
and was operating by 17th September. 

(b) The second two-channel .station came into operation at 
-Commercy, France, on 25th September. 

The-buildup-of continental 'stations continued until finally, there 
were-  six Oboe .gtations. distributed:from Holland to the French,-Swiss-
herder with four channels available at each station,.. :Asanexample 
of the deployment of Oboe stations on the continent,the following 
locations are given as of 24th March, 19451,1st as the Allies crossed 
the.Rhine. 

/Otd..„ 
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No. 	Channels 	Site 	Latitude 	• Longitude 

1 	11B,11C,I2A,13A flblsheim,. ',48-53'N 	07-28'E 
2 - 	11B,I1C,12,13A La Roche 	50-15'N 	05-45'E 
3 	IIB,11C,12,13A Kempenich 50-23'N 	07-010E 
4 	11B,11C412,15A Coma ercy 	1437.14-2'N 	05-31'E 
5 	11B,11C,12,15A Rips 	51-32'N 	05-50'E 
6 	11B,11C,15A 	Tilberg . 	51-31!N 	01478!'.E 

58. In order-  to shoti 	extent to which Oboe was used during 
"OVERLORD" there is given belew a summary of sorties run by Eb. 8 ' . 
Group (R.A.F.) and Pathfinder'Group (Prey,) (U.S.) froM -December, 1944 
to March, 1945, using continental Oboe stations only. 

Organisation 	 Dec. Jan. Feb. March. April. 

R.A.F. 8 Group 	 72 158 336 	364 	537 
A Oboe successes 	52% 66%,60% 	6% 	71% 

9th BoMb Division (N) 	146 , 219 195 	471 	107 
A- % Oboe successes 	4-;% .52A 57% 	72% 	64% 

A Abte that percentage of- Oboe successes does not take into account. 
missions abortive for nor-Oboe.reasens, i.e. when formation 
bombed visually, when- missions were cancelled,. etc. ' It is only a 
measure of correct functioning of the Oboe system. 

59. - The - percentage of sortie 'ailures due to interference 
increased tremendously (10O%) in March, 1945. There was- reason to 
beliaVe initially, that this ''interference"-mightfee due to Some of 
:burovilicentimetre ground radar stations. However, after an. 
investigation was Made ef-operatng.froquencies of our centimetre 

. -ground and airborne equipments, this possibility was virtually 
eliminated. HHFurthermore,• the fora .of the interference indicated the 

-,p7bbability that it was caused by. Sete. form of enemy operated 
transponder beacons operating on Oboe frequencies. Interrogation of 
Luftwaffe Staff.Off-trers after the surrender substantiated. earlier 
intelligence reports that the enemy maintained an extensive brgani-
sation. hear the RuhrValley, the -solefunction of which Was the 
jamming of our Oboe or "BUMERANGP as they called it, It also appeared 
later that the. enemy gained considerable advance warning of our Oboe 
missions by monitoring the-Oboe HIP, control nets. 

60. _Based on information gained since the surrender,.it is fair 
to stata.that - if the war had gone- on another six months, -the Germans 
would have been very. successful. in reducing greatly the efficiency of 
Oboe, Gee,..G-H,. and Loran--by use of an-  extensive.bountermeasure system 
• they were installing. . 

61. -To.give some idea of the overall results obtained by Oboe 
precision-bombing, -it was stated by late April that the average 
for all.Oboe dropped bombs of 9th Bomb Division was•..1. 161 yards. 
For R.A.F. 8 -Group, operating at greater ranges •and much greater 
altitudes, the average error was. estimated at 300 yards. • 

62. •  This' -War has demonstrated that precision electronic bombing 
systems arc necessary aids to both- Strategic and Tactical. Air Forces. 
The Oboe system,the.mostaccurate of the systemsthat- came.inte 
general use hero, has proved itself a highly satisfactory one for an 
early development. • .This is-  particularly true for the situation when 
the Air 'Forces were 	operatj,ng out of the U.K. over the- nearby . 	. 

/continent. 



SET  

-14- 	 (gECTION XXIII) 

continent,, When the war became more tactical in its concept the 
emphasis on high mobility, simplicity and flexibility of the system 
brought out Certain weaknesses in the present Oboe system. It is 
believed that the recently introduced SHORAN system is a,great step 
towards eliminating these difficulties. 

RECONMENDATIONS  - RADAR NAVIGATIONAL  AIDS  

63, 	- As a result of the troubles experienced and errors made in 
executing plans for furnishing Radar YaVigational Aids to aircraft of 
Strategic, TactiCal, Coastal, Troop-Carrier and Transport Air Forces; 
the following reconmendations- are made'for the benefit of those.00n-
fronted_ with a similar problem elsewhere. 

(a) It is recommended that the highest Air Force Staff or 
Headquarters in the Theatre of Operations be made solely 
• responsible for provisiOn of adequate Radar Navigational 

Aids for all Air Forces prosecuting the War in that Theatre, 
It- is essential that this staff or headouarters- be completely. 

- faniliar with the up--to-date Ground Force situation, and 
with future Ground Force plans. Amongst other R. N. A, 
responsibilities this headquarters would. be. required to: 

(i).  allot priority to the users of shared R.N.A. 
systems so as to avoid saturation; 

(ii) act as arbitrator when there are rival claims to 
sites and frequencies. 

(b) It is further recommended that whatever staff or headquarters 
possetses the responsibility described. above, has under its 
DIRECT operational control, an organisation capable of 
making detailed plans to meet specific coverage requirements, 
performing reconnaissance for sites, installing and operating 
complete systems, informing all  users of a particular system 
of its up-to-date status,- ,and working directly with the 
chart-computing and chart-production agencies. 

(0) It is recommended that technical development be undertaken to 
reduce the mutual interference between adjacent R.N.A.: and 
point-to-point V,H,F. communication equipments as they both 
require sites of the same nature. 

• (d) With the increasing mobility of warfare it is clearly 
desirable further to reduce thp time necessary to site, 
survey and install stations and to publishand distribute 
the charts, Detailed proposals for reducing the time are 
contained in R.A.F. 60 (7roup!s history. One point which is 
worth mentioning is the need to attach, during critical 
periods, liaison officers to the ground, forces at the Corps 
or Division level, • This was done in this theatre by R.A.F. 
Regiment officert, and enabled the R.N,A, organisation 
(72 Wing) to have a really up-to-date picture of the battle 
line, The liaison offiCers were able to call forward 
siting/survey parties as the required area was cleared; 
during withdrawals these liaison officers are equally 
valuable if R.N,A. cover and/or equipments are not to be 
sacrificed. 

(e) It-is recommended that the need for great mobility be taken 
into consideration during the barliest- R.N.A.'planning 

/stage,,.. 
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stage. In this theatre units were provided so that 
complete-systems could be "leapfrogged", and even then 
coverage was lacking at certain vital stages. The need 
for the systems to be independent of landlinesfor their 
efficient operation was less well appreciated during the 
planning stages. It is recommended that VHF -FM or 
even centimetre radio co unioating systems be provided 
as it has been proved that the enemy made great use of 
infcriation gained from intercepting our H.F. channels, 
in connection with Oboe in porticular. The greatest 
Tactical iir Force benefit is obtained from R,N.A. in 
aiding the Air Forces in their important function of 
harassing a retreating enemy - it is, therefore, of 
great importance that the R.N.A. systems be fully geared 
to mobile warfare. 

(f) As an additional technical development recommended 
particularly for Gee, it is Suggested that some form of 
locking-relay station be developed- to permit site 
selection to be less critical.. One of the factors. 
determining any Slave station site is the required radio 
lineof-sight to the Master station. This factor could 
be virtually eliminated by furnishing relay stations 
preferably working in the centimetre waveband, 
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1. It is necessary for this Headquarters to plan future 
R.N.A. requirements for continental users, during operation 
ECLIPSE. The Air Ministry will consult Strategic Forces and 
will be responsible for co-ordinating all requirements. 

2. In view of the fact that it is uncertain at what stage 
in the Allied advance, the ECLIPSE condition will start, it has 
been found necessary to produce a plan in a series of progressive 
stages so that it covers the remainder of the Eu opean war. The 
plan at Appendix "A" therefore covers the re wining stages of 
OVERLORD and all stages of ECLIPSE. 

3. During the remaining stages of OVMLORD it is planned 
to continue to provide as complete Gee, G-H and Oboe cover as 
Possible. When the ECLIPSE condition is declared, however, it 
becomes absolutely essential to effect as much saving as 
possible in equi9ment and personnel for use elsewhere or on other 
duties. It is particularly necessary to economise in 
communications associated with R.E.A. systems, and. as the demands 
of Oboe are considerable, it is proposed to represent to Air 
Ministry that under the ECLIPSE condition, it will no longer be 
required. The fullest practicable Gee, and G-H facilities will 
continue to be provided. 	- 

4. As Ninth Air Force are the only continental users of 
Oboe, it is requested that they signal this Headquarters their 
views on its withdrawal during ECL TpsE. It is asked that the 
remaining addressees consider whether the outline plan at 
Appendix "A" is likely to meet their needs. If this plan is 
acceptable it will be submitted to Air Ministry forthwith. 

For Deputy Supreme Commander 

(Sgd.) H.B.THATCHER 
Brigadier General, U.S.A. 
Asst.Chief of Staff, A-3  

Copies to: 

Air Ministry (D. of Radar) 
A.O.C., H.Q. 60 Group 
C.G., USSTAF 

Internal: C.A.S.O. 

Distribution 

C. G, Ninth Air Force. 
H.Q. 2nd T.A.P. 
C.G., First A.A.A. 
A. N. C. X .F 
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1. Owing to the difficulties which arise in defining R.:C.A. requireizents 
in detail, without consideration of the lniroPt of the syste7_1, the plan, below 
covers operational requirements in terms of sites. It should be 'stressed that 
the details of sites are only inciped as the siimlest method of defining 
coverage and not as an indication of intention that stations shall be sited on 
the pinpoints stated. Any alternative siting 774ich -erovides egnal coverage is 
acce-otable. 

2. 7herever possibe, even a the en ease of a small loss in technical 
effc„i-"kency, 'Gee?  (.1-H and Oboe sites wi:.1 be coLEDined in order to econor:ise in 
co:r1::inaication, act.inistrative, and defense personnel. 

010,410;:S 

The proposed plans for the various stages are as follows: ,, 

ce I 

3. North= cover to he provided by 107351,77.R. aain; s#ed as ha -,, r ard 
three 61avas, the -,faster being heavy eaui;)i:Aent and the Sl.aves. 

Southern cover to be provide by 1171T4 Chain, This to be rater aad 
three 4layes 3, ht 

5. Base areas covered by RTC-ice. (111441 , heavy eqttig:-.4ent, 	R.71 ZITS Chain - 
heavy equi-oment. 

Sta e TT 

6. Northern cover provided by IAMT:sT313 Chain, Converted to heavy equipment, 
teas equipment bein7;.: erovided by closure of the WER Chain. This wi34. 
considerably 17 :prove cover in the dirOtion of DRITETa..7,QE: and. BAH3URG, but will 
reduce lqg altitude cover aver bases _North7-at Prance and. 3eagjoam-, 

7. Southern cover provl.aed by:- 

(a) 41a7Z Chain (cotverted to heavies}, equi:?Ilent being obtained by 
rbaiicing,Irffri4 Chain to light cover ol 	ankl. therefore converting 
is TZ Qbain to Band 3 oper.5tion. 

or: 

Provisien, of a new Chain to be I;nown as the TIT,N10-0722 Chain, sited: 

Master 	STIPHAUSTIT 49° 52' N 
07° 16, 

3-Slave 	3CE 23021, 	50°  27' N 
07°  8' E 

C-Slave 	NMWTADT 	49°  21' N 
08°  07' 

D-Slave also to be provided on this Chain-- site not brit decided. 

8. Thj..s and the'ro],iowin two stages introduce covet from stations 
based east of the Rhine and would probably folio' on the forward movement of 

,,,r:Aoured forces; they have been designed in such e way as to demand minimw,_ 
lateraJ deplOyment. 

9. Norithern, u-Piera en base cover vS11l continue to be provided. 

... .6,,9....,-.t •••••,•••••*,e• 	Nei• 



by EMTER, 2RANI,PURT and =CIIS Chains. /Advantage will be taken of the 
military situation to provide cover over BERLIN by a clini  n sited, as follows:- 

gaster 	fl-173.T.IGEN 	51°  17° 
08°  33' 23 

3-Slave - HOIM,ERG • 50°  /4 ° IT 
08°  27° 

C-Slave 	04HABRUCK 52°  11' N 
08°  3' 71 

Should the military situation prevent siting at OSNADRUCK, there is an 
alternative site at;- 

laJN$TER\. 51°  56' 
070 16' 

and if occupation of any site on the east bank of the Rhine, north of the 
Ruin', is -im;_possible, there is a posSbility of siting en.the west bank near 
DUTt4BERG 	This Chain which is facing westwards gives, by its back cover, 
good coverage in the direction of BEFLZT, and provided, the site is possible at 
OSNARUCK, will cover LET.P.2;IG at 10,000 feet and =LIU 4t 25,000 feet. 
Heavy equipment is desirable for this Chain but 7,ould have to be obtained by 
reducing either the 14W6T-.4R, Chain or the :,r1R,a..1\TIWURT Chain to light equint. 
This Chain will be knovrras the I Sj1 Chain. 

10. 	The coverage given in the direction or lturaGET. is considered 
inadequate, and it is therefore proposed that 4 chai. should, be deployed 

Master 
	

/10RG 50°  1L-' IT 
00° 27° E 

B-Slave - :TPA 	50° .30° Ir 
09°  57' E 

NT.J11ZV.ADT - 49°  21° IT 
• . 08°  7' E.  

This Chain should employ _ight equigm.en . The retention Of this Chain 
during the succeeding stages would be deterAined by the necessity for low 
altitude cover in the direction of litnival amiIWIDTaRG, but 	 becone 
redundant at stage 6. This Chain will be known as the =TOE Chain. 

Stage -IV 

11. Stage TV consists of extension of the zAs87.4  Chain by providing 
a D-Slave on the BROCI-.1. This illediately extends the coverage of the 
Chain on both fl-nks to cover 11411.:.BERG and. NURNBERG at 10,000 feet, 
DI-R3'Spill and 11311TCH at 20,000 feet and. BAREIIN and. FRACU7 at 25,000 feet. 
Upon introduction of this Chain, the coverage of both the .UITSTER and 
FRAERFURT or 76ETZ Chains becomes redundant unless there is still a high 
priority requirevent for low altitude cover over the Ruhr and/Or bases. 

,1$tage V 

12. Stage V is designed to provide good cover over P.EJLIT and 
necessitates the ability to deploy stations on a broad front facing if,aLLT•r7 
centred on the BROCEEN. If this Droves to be the military develoulAent 	. 
then provision of a now Chain with:- 

Master -4 1201017N 

8UDERITAJRG 52°  50' Tir 
10°  28' E 

C74ave 	walka 	51° olt N 
11° TR f i 



prov.i_uv -first rate cover over 	at o,000 feet. 	This Chain will use 
light equilocnts, and bo known cLs the BERLIN Chain, operating simultaneously 
with the XASSI,L Chain. 

13. 	.The decision whether 7.113isZST:72., FRANITURT (or -2E714 Chains will remain 
open, will depend on base low coverage requirements. 5H;:111  will inform it 
id.inistry of these requireLoats. JITNICH Chain. to be retained at his stag..'. 

14'inal Stage  

1.4. 	The final stage assumed that access is possible to all parts of 
Germany. _It is planned to (-Ave .coverage from stations based in the UV 
British' territory and to provide, as far as is possible, a consistent degree of 
(47 coverage and accuracy over the --hole of this area and alse the centre and 
eastern Prance, 

15. 	This will be provided b ~ three star dh4ins two h 'eavy and aRe light, 
site. as follows: 

(i) 111Th6 Chain 

Sites 7'4. previously, using heavy es4pment. 

"N.OVZR Chain 

GROHAU 52° 3' N 
9°  36!  % 

BERGIV 52°  51? N 
09° 52t  E 

BRWKFAN 51°48' N 
10°  37' 

VITTITGPE 51°  17' N 
08°  33! B 

This Chain would use heavy equiPment. 

(iii) TIT=.1.G Cecil 

Master - .17SSELBERG 49° 04' N 
10°  33' B 

B-Slave 	OCESTEKOFiy 50°  2' N 
II.°  45' E 

C-Slave 	irff.SIITBMG- 47° 4.7' N 
110 	E 

D-Slave 	 49°  28' N 
9°  21  23 

This Chain would use light equipment, with the exception of the 
Master which would have a heavy transmitter in order to achieve locking. 

G-11 „Ails 

10. 	Jr11. pla,114 for providing G-:1-1 cover for the remaining stages of 
07.1ELORp. en i succeeding stageS of ECLEPSE must, of necessity be i.riore 
flexj,bei than. those put for rd for on, since Gr-H involving pairs of stations 

241-14M grcater eploitation of territor7.a1 gains, even though they oay 
he of a. restricted nature. Therefore, the pre-eosal0 whia. arc put forward 
belo4 Should o regarded as 4 general indication of intention rather the; a 
firm plan which ulul be adhered to. It is, however, sqpwsea that most of the 
sites Selected will be used at one stage or other. 

Stage 1 

17, 	:Heavy 	station sited asfollows:- 

tAster 

B -Slave 

C--Save 

D,Slavo 



ST. NICHOLAS 
BOEICIJ 
LAROCH-L; 
ST. AVOLD 
Cola my 
ST. 	CROIX a 71-  ;PORT .Area) 

This is the present deployment. 

Stage  II 

18. 	Restricted to siting on the west bank of the Rhine 

DON= 	51°  34' 17 
040 56' 

follows:- 

CL 
	

51° 47' N 
06°  07' E,  

LTIT.1.)-41,TI0H 	50°  23' N 
07° 01' E 

LA ROCHE 

MAINZ ' 	50°  01' N or altenatively ST.MARTIN 49°  3,9' N.  
07°  49' E 	• 	 08°  05' 33 

COLUAR 	4.7°  19' N 
07°  06' E 

The alternative siting of MAINZ or $4'1. RTIN is determined by 
whether maximum cover in the direction of LUBEC.r.. at ?5,000 foot is preferred to 
gap-filling in an area contained by 50°  N. 10°  E. NURNBERG, and 52° N. 11°  E., 
the former bover being provided by i]:AINZ, the latter by ST.MARTIN. It is 
considered that the occupation of any of the alternative sites at - MAINZ or 
ST.34ARTiN be determined by the military situation at the time. 

Stage, III  

19. As for Stage II exceptCLEVE Station moved forward to MISTER 
area, 51° 58' N.; 07° 22' E. 

Stage IV 

20. Stations sited:- 

CLEVE 

MUN4T7]R 

TTILLENGEN 51°  17' N 
08° 33' B 

PULDA 	50°  30' N 
09° 57 13 " 

ST.MARTIN 49°  19' N 
08° o5':  

COLIP 

V 

21. As ''or Stage IV with the exception of WILIFTGEN move_ fordard to 
GRONY6 52" 4' N, 9)  38' E. 

Stage VI 

22. This would represent the final stage, assuming access is possible 
to all parts of Germany, and if it is desired to maintain a military threat 

	

which necessitates the provision of 	facilities. In this case, deployment 
or stations Will :,-)e made to sites employed for GEE purposes on Stage VI of the 
GIT:ITan, in order to economise on administrative and communication requirements. 
It is propesed that the G—H stations shajld be deployed in, such a mariner as to 
rdvsealate GifH cpy9x.'_.9vPrt.11/40_0f  the  U4/HY,:j,t4h 



($ufficient variety of 'sites , exists to onsuro this. 

OBOE 

23. 	The same rpneral considorations aploly for Oboe ,s for G-I.t 	no 
rigid. plan is considered advisable. Ae Oboe iiU not be used for A7S4P4E 
the dePloyMent of tho stations is only applicable to the coneludift2; ttazet 
of OVERLORD; these stages are aiviaod into three ae follovis. In all-these 
stages, the sites ompIoyod with the exce7tion of TILBMG:and 27ILZITAIH: have 
already boon proposed in either the GL or G-H plans above. 

St a.9_!  

4ix four,channpl Oboe convoys sited;,- 

T174724. 
CLEVE 
LnROCHE 

• liTIYIFICH 

MIT1441E111 

With the e.wception of N7,11FENICH, all_these_sito4 are alreadY 
At.lpipa by Ococ, and it is pre.00sed that the 11=a0li'site will be occupied 
by 'the four-'channel covoy from, PLORXKIIIS iimediately the military situation 
permits movement of the situ, 

25..• 	Prom the sites given above, he 30,000 ft. cover Will embrace 
ILWXRG, • 7:J:I.,1'4IG and. HUV,TQH. • 

.sta,4?  1.1. 	• 

26. Stage.  IT assumcs movement over the Rhine and ca11s. for five four-
channel stations sitodl- 

This sixth convoy is considered for this stage as being in rocesa 
of forward movement in ?reparation for 5'.(30.go III. 	Coverage at 12,QQO feet 
umbraces ILJRG, ILLVZ,IG and. :61141137.10.G, and at 30,000 foot,. ILV.IBURC7r, 1317411I 
and. UhICH 

Stay  III 

27. Six four-channel stations sitea:, 

TIIJARG • 
:1.11TEST-)12 

TL -1121.CrT 
FULDA 
NORDINGEN 44°  47' N 

loo 16t E  
14.1JTJaii::;13.t; 

12,600 f.t. cover from this syste-Ea oiabraPes HA:MU:RC-, 1.1-.T.E.E'ZIG 
auci. the 30,000 ft. cover KIT:To  J. Za.1-  D„nd. 

s" 

sou71.a be ilotod•that the wbagcs for the a% 	G-4 and OBO 
F)=,: have boon epress ed in torcls of Not. 1 to 6., 4tagos Of Corrosycnding 
nui.i:o:L for: the different systems. ao not necessarily corros-oona in time, 

horn has nob &Jen consderea in this p.an bOcause the responsi,  
for -1,1anning the auploy:,ent of 3horan is delegated to the .4‘ir Forco. , 

the oclui.ment.., 
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• SUBTLOT 	Operation of SHURZ BeApint_ 4-steJs.. 

TO 	• ; Air idnistry, 
GouJandin Gearal, U.3.-6trateLic 	:::!crose in ;17:2ope. • 
0ouaandinz, General, 'Meath ..ir Force  
CouJandinE General, First Tactical ,ir Force (Prov:i .  

1. 	In order to obtain ..JaxiLax_11-4aLe fro the 	nulAber of Slow 
stations to. be operated on the continent, the procedure detailed belot7 
follo.ied by all :ir Forces usinL,- 	BoAlin.L 4iteras on the .estern,Front. 

2; 	411ch 4ir Force .2rich intends to deploy 	 ,3HaaN beacons on 
• the continent will notify this headquarters .of their intentions usinL ford 
• lesssaz:e az.per.enclosure ITo.. 1. 'Further this nir Foroe• Should state the.  

,seneral area (at. least) in Ynich it is desired to operate any particular. 
beacon, and 	 other beacon (existin.or planned) it is hopedtOpair 
this beacon. This head carters %ill reply 	the air-to!:%yound and: 
round,Tto,-air frequoncy and a code na-de to. be used 7ith this beacon if . the 

install e.tion is approved, it should be ax,reciated that 1,ith %*.hatisno,r 
:mown about ;.;HCR.i4ii frequency li..itations it is-believed that no :lore than five 
pairs can'safely operate in this theater at the sago 

3, 	.ifter . t4e :lir 'Force has received aproval, it -,!Jay 'set up the. • 
beacons whenever it is :met convenient provided actuaideploy...lent ta,17.es -place 
vithin ten days after reCeipt of ap.::roval. Upon deployed e.uip-Jents beccLinL 
operational, the 	.ir .tree ;ill notify this Headuarters.by • 
Operational Priority or UrLent Jeasc,,le using; the ford indicated in enclosure 
Re. 2j-vin.; the pinpoint location (as used by 	avoutin, 
associated :.7.'i the assioled code ;23,4 of the beacen. This. .headquarters7ill 
thendisseLinate this inferuation aleo by Operational Priority or UrLent 
i-JessaL;e 	the.1:erdindicated in enclosure Wog D directly to all 6.HORAO 
users.indicatinL the controllin:, a#4Ority for the beacon. 

• 

4.. 	Based on inforliation thus received.  users ;Jay request use of beacons 
as detailed belov-; 

.a, 	"Borroeru i ill centact directly the controlIinz., authority 
requestirk-;  as far iA advance as possible the use of. cortiwin-naLled 671Lit'N 

• • beacons. 
b. -Borrower'• usinL the fern ..lessaL0 ac per enclosure Ye. 4 ,41:. 

state.Loneral area to be covered,•altitude at vizich he deeires•covera:e, the 
pm,:eber of Si..411..-equipped planes on the lliesion and theperied of 
ho esties the.Lroundstations :3k,  bp interre:lated. 

gontrellin authority vill then reply indicatinc aDproval or 
• disavroval. If disapproval is.ziven, an alternative period should be 	• 
sugi'ested if poeSible. If approval is :Lyon, the controll,inL authority -.ill 
• then contact the borro.:.-()r- ivinc,-  by code na=o both frequencies and associated 

beacons and k.ain repeatiaL the period of ti::ce. • 

5 	In order that all :.ilica,dr use 	be advised of the present status 
of -,round beacons it is requested that this headuarters be infor:44 
in....,ediately of the exact location of ovary Jaulz beacon no'; 	o:eratinal 
use 

For the Deputy 6upro:le Co...L .:ander 
(34:d.) H. c,̀.1,16.1.1-II:Y 

'1"1iutant G40:7a.1  

. 4 Inc.10.- 	 ip_t_a_ 



• Copies to :13,c1.Osix.ros' to 	(.0)7 	 dated 9th .h.:3ri 1, 194). .. 

aicioattro•.1.70'.  

: 	1.4..Q1A1111.110 Tt:1C20 	.tJuU 

TO 	: • :Ia. 	,SL• 	:PuZidaRD 

RJJJT Z.-11;J HI 	 1,72.40Y • C2N-2 	 1,(2,0,-.TItli . 

THIS 	-TIAWILL i3 	LLD) 	.:-.0102.14....1a3Lui TU -..13 

IILT la] 

414 °aura  

(') :i? 1.] 12 	T •I.,  0 	•P2I012 .1 T.  'I 

TO : 	 vu.p. 

SHOILIT 	acy.ear 	 ,i-,Lia7-141.2 „AIL; 

3725397.4 R42:441  372974 CLiE T OTI.Is • _ 39.4 	 5::)9132t.3.0 
. 	. 	, 

Falff44%.2  .56.91323•Ci 	TOT..1., 34.0. 	 4-3 P.L.I'a.;1.) • 1TH -  Ba.0Cer 
CCE0011,D 01,3112,:nirG IN .212.11,,,IiittaT • 	(Ga. 	ezze.::42,:)•Ii7. TL 	24:.S'LlaT 
..032Eli.-4 • 

aiciostzto-  No '3  
ala 	• 

TO. 	: 

Li&i...3:22......0111;• 1 

z7:sturc,:s,  3743397.4 

 

3723397.4 	 •39.4 .1.71A) 1:1 /4/2T.Itaf.€ 

5691326.L a.:724.T. 5691323.C. OHM,: 	34.0. 	i.*:.‘4.;TI:20.1J1,11K.7-:  i_UT1rf 
11(1. 21.2177D-  BC1.2 WING. 

FRO11.,: BOraUrdriii; 

TO 	: 

au-Lk:ir 	 .12000 	OVat 	 -Zia& 
1P02 Sre7.2131.1.211Z2.6 Ma. 	-121030a 4-1/T7.3 121130B. 



A I11 STAF  

SUP 	NEADWLITERS ALLUD ,xPEDITIoNtiRy FORCE 

AIR SI.GNAL REPORT.  

N 

OPERATION 	'OVERLORD' 

MOlii TIE ASSAULT TO THE 

=3.i'f'IrDN 07  FO'IT...firi 7S 

SECT T. N 

LANDLDES 	 7.i'aVIG,LTIonz AIDS 

In 	early conception of the role of 72 Wing it wn.s 
emphasised. that the Wing could, only function effectively with land.-
line connn.inieations, but a thorough investigation of the probable 
movements of the Wing and. its_ stations indicated that the stations 
xtould be widely dispersed and weri-Cid. in the main be well within the 
Tactical areas ,where good cemEnnieations could riot be guaranteed. . 

2. . 	Exhibit "A" at the end of this Chapter shows what were 
tl e.  com--lanications desired„ and Exhibit "B" shows a modified, scheme 
prepared. by 72 Wing to utilise re,&' - here p2-.-acticable until such 
time as Iandlines could be provided. to the original scale. This 
policy was discussed and agreed at a meeting in the Air Yinistry 
hold by the Director General of Sirgio.ls on the 23rd October 1944. 

3. No. 14 Air Formation. Siolals had. been allotted to the Wing 
and would. be  able to provide local routes„ but the long distance 
circuits would. -require to be provided through the Long Lines Control 
organisation, No. 14. Air on Lion Signals being called upon to link 

' up the Stations with the-  Terminal Repeater Stations. Long distance 
communications in the British Zone were therefore arranged threu42 
21st .._:rmy Group, and in the U.S. Zone through Long Lines Control, 
PARIS. Two main difficulties were soon apparent. The first that 
duo to the fact that the main requirement far long distance bircats 
was parallel with the front and the main rehabilitation prog.amme had. 
been organised to build up main axes of comu.nications for' the ad-
vancing armies and. army groups, it was difficult, if not impossible, 

- to obtain allocation of circuits. Secondly, the Radar sites them-
selves were situated-without any due regard to the location of 
terminal repeater stations, with the result that long extensions 
had to be built, sometimes over mounto.inots country. 

In consequence of these difficulties it was decided. to open 
a switching centre at ..TE-zi-11:1 in the Z,.rdennes, to which all. OBOE 
Stations could be connected to provide flexible system and to 
economise in communications, . This centre was connected to 72 Wing 
and Ninth Bomber Division by speech and. teleprinter lines, and by 
teleprinter to 8 Group in the United angdom, It proved to be quite 
effective, but had to be abandoned during the German push in the 
Ardennes at the close of 1944. The -OBOE Stations were then con-
centrated in the LIONS area, 

4.. 	With the subsequent advance into Germany by the Allies, the 
OM stations were again redeployed, but by that time LIFIELIE could. 
no longer serve them as a switching centre, and the old plan had. to 
be taken up again. liovement was, however, so rapid., and provision 
of communications so difficult, that nothing more than a skeleton 
network could again be built up by "V. E" Day. Exhibits "0" and "D" 
indicate the landlines for 72 Wing before the Ardennes Battle and 
after ."V.I.1" Day respectively. 
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FROL. TiE ASSAULT TO TBE 

CESSATION OF IIOSIILITIES 

SECT ION xxv  • 

F F 

1. 	In planning fer the assault it was foreSeen that indiscrim- 
inate use of 117 would cause a complete breakdown of the entire 
system due to saturation because of simultaneous operation of 
interrogators and transponders by Naval, Air and Ground Forces in 
Southern England, the channel area, and the assault area,  
Therefore, certain restrictions in the use of IFF were issued in 
SE. 	Operations .Nc.morandum N. 19 on Identification and Recognition. 
These restrictions, primarily due to Naval requirements, were such 
that 	was virtually unused during the first nine Creeks .of the 
operation except by aircraft operating independent of main 
concentrations. This was only acceptable because the Allies had 
overwhelming air superiority over the beachhead 	11-len the beach-
head was elzpanded and the concentration QZt:raasponders and . 
interrogators decreased, the restrictions ..ere reviewed on 3rd 
August 1914 to azamine whether they could be relax:ed. It was 
decided that relaxation 7ould be introduced in two stages. If the 
first stage proved satisfactory, based on reports from interested 
autoritics, OHL.121  would then issue instructions for the second stage 
to be ire'Latented. 	If both stages proved satisfactory, SHI,F,P 
Operations Lemorandum No. 19 would be amended accordingly. 

(a) The first stage auhorized the additional use of the 
following transponders with effect from 12th August 1944. 

	

(i) 	AirCraftoperating in small numbers on SAS or SOE 
missions athight. 

	

(#) 	All twin engined aircraft operating singly at night 
on operational missions, including transit aircraft 
of Tradspert Command. Leaders.onlyof groups to 
switch on their transponders. 

	

(iii) 	Aircraft on minelaying missions which require to 
fly 1°7 in the vicinity of Surface:vess4s. 

(iv), Aircraft sub,fected to attack by anti-aircraft fire. 

	

(v) 

	

Aircraft eMployed on air sea rescue, including 
seardh aircraft, when in the Vicinity of surface 
vessels by day or night. 

Single aircraft doing training in antiaircraft.co,.., 
operation by,d4y or night. 

/(b).... 



SECTION XXV 

(b) The second stage allowed the following transponders in 
addition to those listed in the foregoing:  

(±) 
	

'Stragglers' of Bomber formations at night. 
'Sragglers' to be defined as under:- 

(a) The aircraft is lost, or, 
(b) aircraft whose flight varies by 30 

minutes from the flight plan, or, 
(c) The tradc made good varies by 20 miles. 

from the flight plan. 

(ii) aircraft returning early at night, defined as 
above, in the case of a formation the leader 
only to switch on his transponder. 

RULES FOR _USE OF DA', 

2. These relaxations caused no difficulties, so a proposed draft 
for a Second Edition of 4pendixL to Operations hemorandum Ho. 19 
was sent to all Ln:y Groups and Lir l'orces concerned for their comments 
on 13 November 1944. L second draft was sent out on 17th December 
1944. incorporating recommended changes in the first draft. 	L • 
third draft was sent out on 1st ;.`arch. 1945 and finally the Second 
Edition was published on 15th L:pril 1945 and was in effect for 
the remaining month of the war. (See 4ripendfx iLt). 

INTERROOL.TORS. 

3. The fitting of interrogators was delayed by design and pro--
dUction difficulties as a result of winch many of the radar sets 
used in the assault were not .fitted. Installation continued on 
the continent as relaxations permitted greater use of interrogators. 
There were several ';reaknesses in 	in the BSRU scheme which was 
to be used on such sets as the HIES Type 11 and 15 which provided 
serious operational drawbacks and prevented the IF' Hark III 
system from being used to the best advantage; These were:- 

(a) InstaJlation of the IFF array on the main radar 
antenna required a "top, look and listen" 
technique (even though the beam width was rather 
wide) 

(b) The BSRU scheme had many technical difficulties -
in the display of the information. These were 
never completely eliminated. 

The kr sets used with the LN/CPS-1 and SCR 584 (RC-127 and 
2,D-184 respectively) had separate-  antennas and displays which some-

- what eliminated these disadvantages. The addition of interrogators 
had not been .made to all. radar sets by the end of the war. 

CONCLUSION. 

1.6V failed to. serve its purpose in this theater because of 
the necessary restrictions imposed in the initial stages, due to 
technical limitations, and the subsquent delay in relaxing these 
restrictions to enable wider use of the system, 	The burden of 
identification .this imposed on-  he fighter-bomber control networks 
was alleviated considerably by the lack of enemy activity. 
Ed-gever,.towards the end of the T3uropean war the application of 
IFF w 	 m as on the increase; for exams 	the overall (operational and 
technical). efficiency as givenJ4 the records efrNe. 83 Group's 
(2nd a.L,F) control Centre for Yarch1945 show that 30 -per cent of 
all tracks recorded by the reporting units showed IFF. The views of 
2nd T.A.P. are given at Appendix "re. 



A.LJENDIL 'A 	 SECRET 
to SHALT Op. Eemo No 19 	 APPENDI,[ 	TO SECTION Ed 
S-7.COND WITION 
dated 15th Aoril 1945 

1 	AREA 

The rules contained in this Appendix ap---)ly only to those areas 
shaan below within the Zone of the LEP.. 

a. Northern Boundary 

Latitude 54° North 

b. Southern Boundary 

(1) 43°  North for the area WEST of longitude 7°  East. 

(2) 46°  North for the area EAST of longitude 7 East. 

c. Western Boundary 

WEST Coast of WALES and ENCLAND to LANDS END, thence to 
USTJANT, then Southwards along the 1estern border of FRANCE. 

2.. CODES 

a. The 'Warrow." pulse (Code 1) of the 	set will be used 
on all occasions, except: 

(1) The "Dist: ess" Code will be .used for the purpose of 
indicating distress, or by aircraft which have located 
survivors in the sea and remain orbiting them to assist 
in their rescue, for the latter purpose its use is 
limited to one aircraft at a time.for each incident. 

(2) Code 4 will be used by ships and aircraft fittod.with 
I.F.Y. iv k. T I or variants of:Yik ITI and engaged in 
shadowing enemy surface vessels or enemy submarines on 
the surface while in contact. 

(3) Code 6 will be uFed by all land,-based operational 
fighter aircraft fitted with I.P.F. Lk III or variants 
of flk III. 

b. Application for use of other codes will be made to Supreme 
Headquarters, L.kie 

3. 	TRLICISPOLTDERS. 

a. By aircraft 

All aircraft of the ;-6--7 will be fitted for and carry I.P.F. 
IIT or III G transponders except, at the discretion of Tactical 

Air force ComanderS, certain training and-liaison type aircraft and 
P.51 series aircraft when fitted with long range fuel tanks. 
Transponders will be used by all other aircraft by (lay and by night 
in accordance with paragraph2 above with the following, excoptions:-. 

(1) Aircraft, whose operations are confined to the area of 
the English Channel between lines drawn from LANDS END 
to uanzT and from the edge of the port defended area 
of CALAIS to fOLKESTONE excluding the limits of port 
defended areas within these two boundaries, need not 
use their transponders if otherwise ordered by the 
air command concerned. 



(2): Outward bound aircraft proceeding to enomyterritory-  
need npt Use 1-..2. unless specifically requested by 
ground control. On the return flight transponders v111 
be switched on when within 75 miles of-Lllied held 
territory on the Continent. 

( 0),W-hen formations of, three or more aircraft arejaying, 
only two: aircraft in each formation will switch on 
their transponders. For this purpose a formation v111 
be understood to consist of all aircraft taking off 
from any one airfield for the same mission. 

(4) Bomber Command RLF. Outward bound aircraft of Bomber 
Command and their fighter escort proceeding to enemy 
held territory will not switch on their transponders. 
On 	return .flight the following aircraft will 
switch on their transponders trovided they are within 
50 miles of Lined hold territory:- 

Stragglers (defined as those aircraft that are lost 
or whose flight varies by 30 minutes from. the-flight 
plan). 

Early returning aircraft. 
Lireraft in distress. 
.,ircraft operating pdagly. 
Lircraft engaged by friendly anti-aircraft fire.Or 
searchlights. 

b. By Ships. 

Transponders will be used by ships only:.- 

(1) .L -J.en-shadowing or engaging the enemy.• 

(2) To "HOme" aircraft-  in. exceptional cases. 

(3) '1hon surface visibility is less than 10 :Ales, by ships 
operating singly and by 1.1-:1.7._ guard ships proceeding in 
convoy, at a scale'not. exceeding one 1.2.2. guard per 30 
ships. 

(4) 1hen in distress, 

4. 	INTERROGilTORS 

a..InterrogatorSlwill only be operated for the riefestpossible 
periods. 

b. The use of interrogators not fitted with switches is 
prohibited.. 

Q. COmmanders of Groulos/Tactical Lir Commands on the Continent 
May designate not more, than one ground radar station as 
interrogator guard station. This station sail interrogate continuously 
subject to the following restrictions:- 

(1) Only stations with beamed type interrogator antennae 
(BSIRT Scheme or equivalent) will be designated as 
I.2.2 ..interrogator stations, 

(2) Frequencies-  for these stations will be sub-allotted 
to the Groups/Tactical L.ir. Commands concerned by Lir 
Staff; SHLEF, to avoid mutual interference.-  

22.-EVENCIES LND STRENGTHS.  

. Frequencies and power Limitations are prescribed in Supreme 
Headquarters, LEF, 1 0WRIORD' Signal Instruction Part I, Lppendix 
1r.D" (entitled "Frequency Lllocation of Combined Signal Board"). 



APETVDIX "B" TO 
SECTION XXV  

2nd T.A.F./O.R.S;-  RTVORT NO. 41 

THE FAILURE OF RADk) IDTINTIFIOATION 

1. Ii-;TRODUCTION 

(a.) -  It-is a well known yet often forgotten fact. that the value 
of an aircraft reporting _system depends as much on its ability to 
distinguish friena from foe as or its efficiency in reporting the 
position of aiaraft. In the United xingdam identification was 
attempted by three methods: movement liaison, visual identification 
by the R.O.C., and radar identification. It was found that even 
under these conditions, identification regained one of the most 
important unsolved problems of aircraft reporting. 

(b) The field conditions under which a Tactical Air Force has 
to work are such that only one method .of identification can be 
used. extensively, namely radar identification. During the 
campaign in N.Yi. Europe there have been so many aircraft in the air 
that identification of. radar plots has been extremely difficult, 
and everyone concerned with the radar screen has known that the 
system he was operating was not working at much more than 
efficiency owing to lack of the power to pick out hostile aircraft. 
,As would be expected in en active theatre of war, few records of 
the difficulties exist, but in this report an attempt has been made 
to bring together the evidence that is available. Some of it is 
in the form of small  samples and some as extracts from routine 
orders: some has already been published by this O.R.S. in reports 
on other subjects, but it has been collected here in order to give 
an overall idea of the extent of the identification problem. 

(c) During the campaign itself, when it could be accepted that 
the failure of the identification system would not materially 
lengthen the war, the assistance that the radar screen could give 
without identification was mlcomed. Now that the campaign is 
von a review of the situation shows it to be intolerable, for What -
amounted to a small wastage of effort and flying time in this 
campaign could have resulted in catastrophe against heavy air 
opposition. There can be no disagreement with the view that the 
time is ripe for a redirection of energy to the 	problem - that 
of being able to pick out a hostile aircraft. Some entirely new 
method of achieving this is urgently required. 

(d) The examples given in ti' paper may serve to provide the 
background of operational difficulties a, cainst which new ideas on 
identification will have to be tested. 

2. EXAMPLES OF 'JASTED ZekORT THROUGH  INADEQUATE IDENTIFICATIGN  

(a) The Allies had so many fighter type airdraft flying on the 
various tasks included in Army/Air effort that there was little 
chance of hostile activity occurring unopposed. A constant watch 
was maintained by radar apparatus, hoiever, and where possible help 
was given to our fighters in the foram of information of the where-
abouts of hostile aircraft. Records heat by No. '6 P.D.P. of 84. 
Group show that over a typical period, Dec. 17th to Jan. 13th, 27 
operations under their control were given warning, based on rec'cr of 
the presence of suspected enemy aircraft. Of these, 12 resulted 
in the recognition of the suspects, of which 5-  turned out to be 
hostile and 7 friendly. In fact ever half  of the alarms were false. 
(2nd T.A.F./O.R.S. Report No. 17). 
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(b) At night superiority was maintained without such overwhelming 
odds, but records kept by 85 Group show that, from October to March, 
605, of interception attempts made by night fighters under their control 
resulted in recognition of the target as friendly. This waste CoUld 
have been reduced if the night fighters themselves had had adequate 
recognition aids, but this was not the case - of the attempts referred 
to, 64% had to be identified visually. A sample taken over the 
period of March shows that only 10$ of attempts on friendlies were 
identified by air/air 1.2.F., and 11% by Type F. (2nd 
Report Mo. 21). 

(c) The ground control system of 85 Group provides a similar 
picture. Over the same period, from October to March, 54% of the 
attempted interceptions controlled by G.C.I.'s were wasted on 
friendly aircraft. The ground to air - I.F.P. interrogators of A-band 
responses available during most of the campaign were practically 
useless, and despite determined efforts by P.D. S. to devise improved 
equipment, little benefit was obtained from the system. Neither was 
much help forthcoming from the movement sections at sectors. A 
sample taken for two months, December and February, shows that of 38 
hostiles act Ally intercepted only 5 were identified as hostile by 
sector. Similarly, of 108 friendly aircraft actually intercepted, 
only 34 were identified as Friendly by Sector. In this campaign, the 

controller has had to rely largely on track behaviour to 
indicate possible hostiles, and has disregarded identification aids, 
and utilized the patrol time of his aircraft by intercepting 
everything that he has had time for. (2nd T.A-F./0.R.S. Report No. 
21). 

(a) Some idea of the preponderance of friendly traffic during 24. 
hours in the base area can be seen in a sample of records taken from 
24 Sector of- 85 Group, covering the period October 15th to November 
30th. _During this period, of a total of 16,609 filtered tracks, 
99.23 ;lilere -identified as friendly, and only 0.5% hostile or X-raid. 
The remainder were Hostiles or X-raids which were re-identified as 
friendly. Under such conditions, the task of picking out hostile 
aircraft is certainly formidable. Further doubt is thrown on the 
reliability of identification by another sample taken for one week in 
November. This shows that only 1% of tracks identified were 
identified by T.F.F., 46;iS were identified by movement information, and 
188 as fighters under G.C.T. control, whilst the remainder again 
relied on track behaviour, an even more dubious method when air 
information is-only obtained second-hand. The difficulty of identifi-
cation by movements at Sector is illustrated by records taken over the 
same week, which showed only 317 of incoming movements and 52 of 
outgoing movements that could be allotted to tracks appearing on the 
table. Reasons for failure show that 12 of movements were 
subsequently cancelled, whilst 3C of incoming ana 	of outgoing 
movements arrived too late to be of value. The remainder of the tracks 
were not seen or were outside the Sector area. 

(e) As an exaarole of the weakness of a negative identification 
system, the following tests may be quoted, showing the efficiency of 
the "Canary" or hark II1G I.r.F. used by fighter aircraft. The night 
fighters of 85 Group rely almost entirely on this aid for individual 
recognition by their ground controller, and it is unlikely, therefore, 
that an ordinary I.F.F. system in which the user is disinterested could 
be brought up to this level of operating efficiency. Over one period 

/of.... 
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of a week 68c;; of requests for 'Canary" from ground stations met 
with a satisfactory response. After pointing out this low figure 
to the squadrons, a second weekls check in December showed 	of 
requests were satisfactorily met. Of the remainder, 8• 
produced no resuonse, 	were too weak to identify, and 3% were too 
strong to be satisfactory. 

3.. CONCLUSIONS  

(a) The foregoing exatples give some measure of the fajlure 
of the identification systems and of the difficulties experienced 
by personnel in this theatre through lack of adequate aids. 
The need for new methods is evident, and at this stage it is worth 
while considaing the overall efficiency required of identification 
systems in order to give a reasonable chance of picking out a 
hostile aircraft. Under conditions of air superiority the 
requirement is to distinguish the minority of aircraft that are 
hostile. With present apparatus, this is an aircraft not showing 
I.F.P., that is we have a "negative" system. The required 
efficiency for a negative system varies with the degree of air 
superiority, and with the criterion taken for a "reasonable 
chance". A reasonable requirement is to be able to pick out a 
hostile at least 9 times out of 10 under conditions of air 
superiority- up to 9 to 1. This can be met on a negative 
identification rstem only by 99,% overall efficiency, whereas a 
90,-YA efficient positive system would give the same chance 
independently of the degree of air superiority. 

(b) The experience of the campaign in N.. Europe shows again 
that the requirements in identification have not been met. It 
seems useless to continue research, development, and production 
of equipment which will not meet these requirements: a new, and. 
necessarily highly original, solution to the problem is called for. 

L.P.C./F.L.S.  July, 1945. 
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