


















































Early Chandler-Adcock H.F. D.F. Station. R.A.F. Development of Naval Pattern

death-ray being of practical use.* He propcsed the name of Mr. H. T. Tizard,
Rector of the Imperial College of Science and Technology, and a former Royal
Flying Corps pilot, as chairman of the committee.! The Secretary of State for
Air agreed to the formation of the proposed committee on 18 November 1934.
Mr. Tizard accepted the invitation to serve as chairman, adding ‘ I am doubtful
whether I shall be of real use, but I am wery willing to try.”

1 AM. File S5.34763, Minute 2. A copy of Mr. Wimperis’ prop0531 is shown at Appendix 1.
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C.H. Station—East Coast Type






coast. The air liners were already being tracked by operators at the Bawdsey
radar station as part of their normal training. Such exercises formed part of -
interception experiments using radar information, the first of which was made-
on 20 December 1937. Bawdsey and Canewdon provided information and
fighter aircraft based on Biggin Hill were employed. Another section of the
experiments included tests of the Dunkirk inland radar station, by comparison
of aircraft p051t10ns which were plotted simultaneously both by radar and by

s s

Bawdsey Filter Room Table, Home Defence Exercise, 1938 . _ s
means of fixes obtained by H.F. D.F.. In another phase of the“experifhents
attempts were made to. intercept Anson aircraft making mock ralds ~within
radar range of Dover and Dunkirk stations.? :

1 AM. File S.38638, Encl. 71B. . . . 2 A.M. File S.43174/1, Encl. 4a.
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C.H.L. Station with Aerials on Tower 185 ft. and Gantry 20 ft.
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Filter Room, Headquarters Fighter Command
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Sector Operations Triangulé,tor Room—Malta
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ing A.I. Mark IV Aerials
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Scanner.

Perspex Nose Housing the Scanner

A.I MARK VIIIA—INSTALLATION IN BEAUFIGHTER MARK VI
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AL Mark XV (A.S.H.)—Installation in Mosquito F.B. VI






































































































G.C.I. Intermediate Mobile (Type 8)






G.C.I. Intermediate Transportable Aerial Systém (Type 8)



























Fixed Station Rotating Aerial (Type 7)
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G.C.I. Reporting Room
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'G.C.I. Interception Cabin






" ALM.E.S. Type 11 Aerial Vehicle
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152

AM.E.S. Type 13






S. Type 14 Mark II T Aerial Vehicle
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AM.E.S. Type 16
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"AM.E.S. Type 16






AM.E.S. Type 24 Aerial
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AMES. Type 70, High Looking Aeri























































































APPENDIX 12

A.l. MARK ¥
AERIAL SYSTEMS

TRANSMITTING
AERIAL -

A\

NOSE OF BEAUFIGHTER " FIG.1

RECEIVING , : -
AERIALS AZIMUTH DIRECTOR‘ 1/AZIMUTH AERIAF

|ELEVATION AERIAL ELEVATION - -
PR dfowen)/ REFLECTOR ~ FIG.2
STARBOARD 'AZIMUTH AERIAL & LOWER ELEVATION
AERIAL IN BEAUFIGHTER AIRCRAFT. f
‘ WING SECTION

UPPER ELEVATION i . ILLUSTRATING
AERIAL\ REFLECTOR | 5oCTION OF
ELEVATION

' /WING SECTION | AERIALS IN.
: BEAUFIGHTER
AIRCRAFT
~ v , : ¢
LOWER ELEVATION \,REFLECTOR ‘
AERIAL T 6.3
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APPENDIX 12

A.l. MARK I

TYPICAL AERIAL POLAR DIAGRAMS

. "

FIG.4

TRANSMITTER AERIAL

-

FIG.5

o
AZIMUTH RECEIVER AERIAL

FIG.6. ELEVATION RECEIVER AERIAL

275









APPENDIX No. 14
REPORT 590

T.R. E REPORT ON THE PERFORMANCE OF THE DIVIDED 10-FT. AERIAL
AT DURRINGTON .NOVEMBER 1940

1. General - : .

The statlon at Durnngton consists of standard CHL equipment, with lTlOdlfl—
cations which were necessary to make the station transportable and permlt height
estimations to be made.

The arrays are mounted on trailers of the GL receiver type. Wire netting
reflectors are used and the dipoles are spaced approximately one-eighth of a wave--
length in front of them. The mean height of the.arrays above ground is 10 feet
approximately. VT8 valves are used in the transmitter.

The receiving array:is divided into two halves. The top half is at a mean helght
of 12} feet and the bottom half at 74 feet. Separate connections are made to
these two halves, so that switching can be effected from one half to the other.
For height finding the amplitudes of the signals received on the two halves .are
compared. The two .halves can also be connected simultaneously to the receiver
so that the aerial behaves like a standard array at a mean height of 10 feet.. .

‘ 5
"2, Performance of the 10-ft. Aerial \ E

The vertical polar diagram for an aerial 10 feet high and" wavelength 1% metres
should have its lowest maximum at angle of elevation 7 degrees, and the first gap
should be at 14 degrees. Figure 1 shows the theoretical position of the first two
lobes, together with theresults of test flights. The tests were made with a Hurrlcane _
aircraft, except in one case, where a Blenheim was used. It has been found that the
station has a greater range for the larger machines.

For azimuth determination the split beam technique is used. The accuracy’
of range and azimuth determination is exactly the same as in a standard CHL
. station (i.e. absolute range to within 4 mile and azxmuth to w1th1n at least 3°)./

.3. Inland Followmg

The site at Durrington is about 2 miles south of a range of hxlls These screen
objects further inland from radiation from the transmitter so that troublesome
permanent echoes are avoided. The site is very suitable in this respect and-there
are no permanent echoes beyond about 5 miles. The hills do not screen aircraft
at angles of elevation of about three degrees and the station works normally - at
angles above this. Operationally the station performs remarkably well on high- '
flying aircraft and inland trackmg has been at least as successful as the trackmg ;
out to sea.

4. Helght-Fmdmg Techmque :

. The 'method of helght finding used is the same as that at East Sea,ton and was
described in detail in Report No. 141 reference A.M.R.E. 4/4/ 142, dated 19 June-
1940.

A three-posmon sw1tch is provided at Durrington. In p051t10n 1 of thls switch
. each echo on the azimuth tube is doubled, and the azimuth is varied until the two
components are equal. This is the ordinary split beam direction-finding technique.

For height finding the switch is first set to position 2. Each echo is then trebled,
and the azimuth is kept adjusted so that the two outside components are equal.
The observer notes whether the middle component is greater or smaller than the

~outside two. This determines which part of the calibration chart he will use.
The switch is then set to position 3, and a calibrated dial is turned until all three
components of the echo are equal. The dial is then read, and the reading is converted
to herght in feet from the calibration chart.

-/
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The requirements for Type 11 are rather more difficult to define exactly because
ground reflections are involved at low angles of elevation and as yet no complete
_tests have been done with the equipment on a ground level site. At distances
greater than 500 ft. the limiting factor is that the tops of obstacles which subtend
znore than 1° in azimuth should not be at more than 13° in elevation from the bottom
of the array, which is 4 ft. above ground. At smaller distances the effect of obstacles
~on ground reflections is more important. Calculations indicate that a 6 ft. wire
fence should not be less than 300 ft. away and this figure should be aimed at
wherever possible. However, a figure of 240 ft. has already been laid down for the
Stand-by G.C.I. and in cases where the Stand-by site has already been chosen and
cannot be altered, the same site will have to be used for the Type 11 and some
decrease in the performance at angles below 2° may be expected. The requirements
for Type 11 in regard to flatness of site are not so stringent as those for the Stand-by
so that in general the Stand-by site should be satisfactory for Type 11 in this
respect. For Type 11 alone the land should not have an average slope up of more
than 3° nor an average down of more than 1°, though small irregularities may
exceed these limits, :

AM, File, C.S. 17651, Enecl. 1A,

APPENDIX No. 20

ORIGIN OF THE AN/CPS—1A (M.E.W.)

EXTRACT FROM S.H.A.E.F. AIR SIGNAL REPORT ON OPERATION
OVERLORD

The introduction of six laboratory pre-production AN/CPS-1As into the
European Theatre has had a great effect on the system of ground control for
aircraft. It was ariginally designed to be a microwave early warning set (from which
- it derives the common name M.E.W.). 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 waming 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 advancing
Armies.

It was necessary to :
(a) Provide more facilities for control in the way of communications, off-centre
P.P.Ls, plotting screens, data boards, housing, etc.
(b) Provide a suitable height finder.

(¢) Mobilise to a degree consistent with the mobility of the Ground Forces.

As a result of the ekperience gained in mobilisation and og';eration of the first
three sets a committee of two U.S. and two R.A.F. officers was sent to Headquarters
Army Air Forces in Washington in December, 1944, for the purpose of personally
pressing the urgency for more M.E.W.s and to obtain modifications in the production

- models which were supposed to be soon coming off the production line. Plans were
already underway to have the Radiation Laboratories at M.I.T. contract for and
assemble four additional pre-production sets to fill the urgent demand from USSTAF
to be allocated to.:

Set No. 6 for XXIX TAC.

Set No. 66 for XI1I TAC.

Set No. 67 for First TACAF (for the First French Air Corps).
Set No. 68 for Eighth Air Force.
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Two of the first few production sets were scheduled for the R.A.F. but the priotity
on the remainder of the production was for the Pacific Theatre and not the European.
It was agreed that the four hand-made sets would be assembled as nearly as possible
to conform 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 IFF equipment, and AN/TTQ-1
Operations Center equipment.

Six production AN/CPS-1 would be allocated to USSTAF and mobilised,
involving a six 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
pre-production model was cancelled on cessation of hostilities.

The second pre-production model made by the Radiation Laboratories was brought
over to England and set up at Start Point, Devon, to be used as a fighter direction
station prior to and during the invasion. Work began on assembling the equipment
in the middle of January, 1944, and the station was technically ready for operations
in the latter part of February, but did not officially start working until 1st April.
From this location the M.E.W. 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,

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 the internal
communications for the equipment. An AM.E.S. Type 13 was added to provide
height reading. It was then moved to the continent and was in operation with the
X1IXth Tactical Air Command Control Centre near Vigneulles by the latter part 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 M.E.W. was sited east of Nancy
at Morhange. 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 the 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 M.E.W. and the associated communication net was stretched to
utmost. At times, operations were carried on by radio and situation reports were
dropped by p}_a.ne. During this push the M.E.W. moved an average of 100 miles
each week. . '
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