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&UMMARY. This report des~ribes a series of experiments 
conducted in the West of England to find a 
~itable location for a transmitter to serve the 
Bristol-Bath area and the Somerset and North Devon 
coast. 

With the change of programme arrangements resulting in the 

present West Regional transmitter becoming the Welsh Regional transmitter, 

and a proposed new station at start Point for serving the south-west of 

England, the Bristol, Bath and North Somerset district would not get a 

satisfactory service from .the Start Point transmitter which would be 

radiating the West of England progrmnme. It has been proposed, therefore, 

to erect a relay station to serve this district. The wavelength proposed 

for this station is 203.5 metres, which is at present used for Bournemouth 

and Plyinouth. 

The first two sites to be tested on 202 metres are at Cornwell 

'------j Farm (Barrow Hill), and Dundry Hill. The local attenuation in the 
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neighbourhood of the Cornwell Farm site was very high, and the field 

strength in Bath and Bristol from a station on this site was much lower 

than was expected. The Dundry Hill site, considerably nearer to Bath 

and Bristol, was then tested. This site gave adequate field strengths 

in both Bristol and Weston-super-Mare. It is a disadvantage of this 

site,however, that it is only 2tmiles from Bristol Aerodrome, two miles 

from the direct line between this aerodrome and Cardiff. 

Table I shows the field strength for 5, 10, 20 and 30 kilowatts 

radiated and an aerial having an Ed value of 400/ ~ It will be seen 

that the Dundry Hill site is superior to the Cornwell Farm site. 

These experiments indicate that while the Bristol-Bath area 

would be served from the Dundry site, a satisfactory signal would not be 

provided to the more distant parts of Somerset and the North Devon coast. 

As this area lies outside that of the new start Point transmitter, 

calculations were made which showed that a transmitter situated in Wales 

at Lavernock near Barry, Glamorgan, would produce a satisfactory signal 

along the opposite coast. From this district, however, it seemed 

doubtful if Bath would receive n strong enough signal, but it was decided 

that the prospect of reasonable service was great enough to warrant 

testing, for which purpose sites were obtained. Fram the calculations, 

the most promising situation appeared to be somewhere on the Somerset 

coast between Weston-super-Mnre and Clevedon, and sites were also obtained 

in this area. 

The third site to be tested is at SUlly Bay, a few miles east of 

Berry, beside the foreshore and on a sub-stratum of Keuper Marl, because 
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it was considered that, due to its proximity to the sea, it would give a 

good service to Bristol and Bath. The first portion of the path is over 

sea, but unfortunately local losses were higher than anticipated, the 

conductivity being 0.5 x 10-13 c.gos. units in a westerly direction, and 

0.3 x 10-13 c.g.s. units easterly towards Bristol, the wavelength being 

202 metres. Table I gives details of local conductivity. 

As anticipated, the service in Bath is not satisfactory, even 

with a good path (0- = 1.21 x 10-13 c.g.s. units - see Table II), although 

.the SQffierset coast receives a good signal, and it was therefore decided 

that the other site in this district at Wenvoe, two miles further inland 

on a sub-stratum of Lower Lias, should not be tested because of the 

increased distance from Bath. 

The transmitter was then moved to the Somerset side of the 

Bristol Channel to a site near Clevedon, one mile south-west of the town 

and three-quarters of a mile from the sea, on a sub-stratum of AllUVium. 

It will be seen from Table II that the local characteristics are better 

than at Sully Bay, and while the service in Bath is much improved 

-13 (Table I), the effective conductivity is down to 0.77 x 10 c.g.s. units, 

due to screening by hills between Clevedon and Bath. This effect is also 

noticeable in the case of Bristol. There appeared to be a possibility, 

however, of improving the service to Bath without prejudicing Ilfracombe, 

if a path could be found in which no hills intervened, and for this purpose 

a site was tested half a mile south-west of the G.P.O. Radio station at 

Portishead. This site stands high (350 feet), is beside the sea and 

overlooks Bristol, the path to Bath being up the Avon Valley. 
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Disadvantages of the site are that it is situated on old Red Sandstone, 

and has no water supply. Tests showed that local conductivity was low 

(see Table 11), but due to the decrease in distance the signal in Bristol 

had increased. In Bath, however, ,the signal was not as great as from 

Clevedon, although the distance is also less, an effect which appears to 

be due to the attenuation over Bristol in conjunction with poor local 

conduct i vi ty • 

It was not possible to find a site on the high ground near 

Portishead which was not on Red Sandstone, and it seems probable that the 

geological reason for the high ground remaining is the fact that it is 

Red Sandstone and has not therefore been washed away_ 

Options on two other sites were obtained in the Clevedon area; 

the first at Sand Bay on the coast, two miles north of Weston-super-Mare, 

on a sub-stratum of Alluvium. No tests were conducted here because the 

distance from Bath is greater than from Clevedon, making the possibility 

of a satisfactory service remote, and the cost of the site greater. 

The other possible site, which is at Cadbury Camp, four miles 

north-east of Clevedon and eight miles from Bristol, at a height of 350 

feet on a sub-stratum of Limestone, was not tested because access is 

difficult, public services are non-existent, and owing to the proximity 

to an ancient monument legal difficulties would have to be encountered. 

The spot readings of field strengths in main towns and cities 

in the area are gi van in Table I, the results being worked out for 5, '10, 

20 and 30 kW. radiated. It will be seen that Dundry and Cornwell Farm 

do not ser'lTe the distant parts of the North Devon coast, SUlly Bay 
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provides an excellent service along the opposite coast and even inland to 

such places as Taunton, which is really in the Start Point area, but does 

not serve Bath. Clevedon gives a good service along the coast and affords 

Bath a satisfactory signal, while Portishead does not produce as good a 

signal in Bath and increases the signal in northerly directions, decreasing 

it towards the south. The distribution fram Clevedon appears to be the 

most satisfactory, but should 30 kW. be radiated, portishead would give 

very satisfactory results, and an added advantage would be that from the 

point of view of television, the paths to Cardiff, Newport and certain 

parts of Bristol, are optical. 

A further suggestion has been made that a service might be 

provided by utilising the existing National transmitter at Washford which, 

after running temporarily as West Regional transmitter, will close down 

wi th the advent of Start Point. This proposi ti on, however, does not seem 

to offer much prospect of success, because it is doubtful if more than 30 

kW. would be radiated on a wavelength of 203.5 metres, and the present 

Regional transmitter at Washford, with a wavelength of 373 metres and power 

of 65 kW., produces only 3 mV /metre at Ilfracombe. 

proposed to investigate this scheme further. 

It is not therefore 

Table III gives the earth resistance values for the three sites, 

and it will be noticeable that Clevedon is much the best, and that SlIly 

Bay and portishead are about equal. No date. is available for DLlndry and 

Cornwell Farm. The fourth column in this table gives the values of 

resistance when the earth system is not ex~ensive and the earth connexion 

is not good, an experiment which was carried out to determine what 

difference this made to field strength. For Sully Bay, two attenuation 
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runs were made, one for each earth condition, given in Figs. 2 and 8, and 

for Clevedon the experiment was repeated as shown in Figs. 9 and 10. A 

small difference in signal strength was obtained at the Sully Bay site. 

From this it appears that the principal effect of a poor earth system for 

a given aerial current is to increase the power input to the transmitter, 

and not to affect the field strength. 
. 

No time was available to carry 

out this experiment at Portishead. 

Figs. 1 to 15 are the attenuation runs made during the tests at 

Sully Bay, Clevedon and Portishead. Those for Sully Bay show considerable 

attenuation, except over sea.· Fig. 2 has an Ed value of 72 at 8.5 

kilometres, and it is interesting to note that this attenuation run on 

the other side of the Bristol Channel, given in Fig. 3, has a mean value 

of 101 for Ed, This filling-in effect is even more obvious in Fig. 7, 

which shows a complete run on both sides of the Bristol Channel. Fig. 6 

is interesting in that it shows excellent conductivity over sea xowards 

Washford Cross, and very serious attenuation thereafter. 

The runs for Clevedon, Figs. 9 to 13, show much less attenuation. 

Fig. 13, which is over the same route as Fig. 7 for SUlly Bay but in the 

opposite direction, does not show much loss locally, and it is not until 

the other side of the Channel is reached that serious attenuation occurs. 

Only two attenuation runs were taken for Portishead, the run 

shown in Fig. 14 being mainly over good conducting Alluvium. It will be 

noticed that after the first sharp drop due to Old Red Sandstone, the 

curve is sensibly level. In Fig. 15, where the run is mcstly over 

sandstone~ the attenuation is considerable. 
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Table IV gives field strengths at Bristol from existing 

transmitters, and Table V shows field strengths expected from the proposed 

Start Point transmitter. 

Figs. 16 to 20 inclusive are 3 mV/m. contours for 5 kW. and 20 

kW. radiated at the five sites tested. The contours have been deduced 

from the spot readings, and are of necessity approximate. 

CONCLUSION. 

The results indicate that the Washford National transmitter 

would not provide a good signal along the coast, and ev~n in Bristol and 

Bath, due to the distance, there would hardly be an adequate service. A 

transmitter on the Welsh side of the Bristol Channel, while serving the 

Somerset and North Devon coast, would not serve Bath. 

The Clevedon site 1rill provide an adequate service to these 

districts, a good second being Portishead which, however, due to the sub

stratum of Old Red Sandstone, has higher local losses. This site has an 

advantage over Clevedon in that the paths are optical to Bristol, Cardiff 

and Newport, Which may be of use should a television service be projected 

in this district. 

TS/CHF. 
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WEST OF ENGLAND RELAY mATION .. 

TABLE 1. 

Comparison table fot Sully Bay, Clevedon, Portishead, Cornwell Farm 
and Dundry sites. 

>-. = 202 metre s. f = 1486 k/cs. 

Sully Cornwell 
l."ocation. Bay. Clevedon. Portishead. Farm. Dundry. 

BRISI'O.1. 
Distance (miles) 27.3 12 0 3 9.5 7.6 4.85 

Signal ) 5 kW. 400 8 0 8 1001 1700 86.0 
strength) 10 " 5.65 12.4 14.3 24.0 t12200 
in mV/m.) 20 " 8 0 0 17.5 20.2 34.0 1172.0 
for ) 30 IT 9.8 2104 24.8 41.7 ~10QO 

0- x 10-13 ) 1.31 0.58 0 0 42 0.47 1 .. 35 
c •. g o s. units) 

WESTON- SUPER-MARE • 
Distance (miles) 11.5 6.8 10.85 1108 15.4 

Signal ) 5 kW. 27.6 38.9 12.6 15.0 8 .. 8 
strength) 10 " 34.0 55.0 17~8 21.2 12o~ 

in mV/m.) 20 !I 48.1 77.8 25.2 30.0 17.6 
for ) 30 " 67.0 95.0 3100 36.7 21.5 

() x 10-13 ) 1.67 0.78 0.62 0.91 0.93 
c.g~s. units) 

!?ATH. 
Distance (miles) 36~8 22.0 20.2 14.7 11.8 

Signal ) 5 kW. 1.73 3.18 2.48 7.2 1200 
strength) 10 11 2.45 4.5 3.5 10.2· 17.0 
in mV/m.) 20 11 3.5 6.36 4.95 14.4 24.0 
for ) 30 " 4.2 7.8 6.1 17,,6 29.4 

() x 10-13 ) 1.21 
c e g. s. units) 

0.77 0.57 0.76 0.76 

~LLS. 
Distance (miles) 27.8 17.7 19.4 Not Not 

measured. measured. 
Signal ) 5 kW. 5 0 1 3.7 1.40 
strength) 10 " 7.2 5.23 1.98 
in mV/m.) 20 " 10.2 7.4 

, 
2.8 

for ) 30 " 12.4 9.1 30 43 

() x 10-13 ) 1.64 0.60 0.35 
C.R.os. unitsi 
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TABLE 1. (Contd. ) 

Sllly Cornwell 
p:,ocation. Bay. Clevedon. Portishead. Farm. Dundry 

ILFRACOMBE • 
Distance (miles) 41.7 56.9 59.75 62.0 Not 

measured •. 
Signal ) 5 kW. 3.9 3.84 4.32 1.1 
strength) 10 11 5.5 5.43 6.1 1.56 
in mV/m.) 20 " 7.8 ?? 8.62 2.2 
for ) 30 11 9.5 9.4 10.6 2.7 

0- x 10-13 ) 2.'76 
c.g.s. units) 

5.13 6.6? 2.4 

~ill\l.l!,;J:ili;.AD. 

Distance (miles) 1'7.8 30 0 3 34.0 36.0 37.'7 

Signal ) 5 kW. 26.0 l2.3 13.2 4.7 4.7 
strength) 10 !I 36.8 1'704 18.7 6 0 65 60 6 
in mV/m.) 20 " 52.0 24.6 26.4 9.40 9.4 
for , 30 " 63.0 30.0 32.2 1105 110 5 I 

() x 10-13 ) '7.5 6.6 13.5 2.65 2.9 
c.g.s. units) 

iBARNsrAPIE • 
Distance (miles) 42.8 5'7.1 60.5 Not Not 

measured. measured 
Signal ) 5 kW. 0.82 0.62 0.87 
strength) 10 " 1.16 0.88 1.23 
in mV/m.) 20 " 1.64 1.24 1.74 
for ) 30 " 1.99 1.51 2.18 

UX 10-13 ) 0.92 1.23 1.71 
c.g.s. units) 

liIDEFORD. 
Distance (miles) 50.6 64.8 68.0 Not Not 

measured. measured 
Signal ) 5 kW. 0.78 0.61 0.80 
strength) 10 fI 1.1 0.86 1.13 
in mV/m.) 20 11 1.56 1.22 1.6 
for } 30 " 1.90 1.48 1.96 

a- x 10-13 ) 
c.g .. s. units) 

i.18 1.52 2.00 



TABLE I. (Contd.) 

SIlly Cornwell 
Location. Bay. Clevedon. portishead. Farm. Dundry. 

LYNTON and 
LYNMOUTH. 

Distance (miles) 29.3 43.9 4'7.4 50.0 Not 
measured. 

Signal ) 5 kW. '7.2 4.86 5.9 1.3 
strength) 10 I! 10.2 6.9 8.3 1.8 
in mV/m.) 20 " 14.4 9.8 H. '7 2.6 
for .) 30 11 18.0 11.9 14.5 3.2 

() x 10-13 ) 2.5 3 .. 90 6 .. 0 1.8 
c.g.s. units) 

TIVERTON. 
Distance (miles) 36.6 45.0 48.7 Not Not 

measured. measured. 
Signal ) 5 kW. 1.5 0.'74 0.35 
strength) 10 Ii 2.1 1.05 0.49 
in mV/m.) 20 Ii 2.9'7 1.49 0.'70 
for ) 30 11 3.'7 1.81 0.86 

() x 10-13 ) 1.09 0.93 0.5'7 
c.g.s. units) 

TAUNTON. 
Distance (miles) 27.2 29.9 34.2 30.4 33.4 

Signal ) 5 kW. 4.3 1.92 1.19 1.3 1.5 
strength) 10 " 6.1 2.'71 1.68 108 201 
in mV/m.) 20 if 8.6 3.8 2.38 2.0 3.0 
for } 30 VI 10.6 4.'7 2.90 3.1 3.7 

0- x 10-13 ) 

c.g.s. units) 
1.38 0.92 0.81 0.88 1.06 

BRIDG1NATER. 
Distance (miles) 20.9 21.4 25.2 21.4 24.4 

Signal ) 5 kW. 16.8 9.0 4.1 4.5 4.9 
strength) 10 fI 23.8 12.7 5.8 6.4 60 9 
in mV/m.) 20 " 33.6 18.0 8.2 9.0 9.8 
for ) 30 " 41.0 22.0 1000 11.0 1200 

a- x 10-13 ) 3 .. 9 
c.g .. s. units) 

1.68 1.16 1.02 1035 
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TABLE r. (Contd. ) 

SUlly Cornwall 
Location~ Bay. Clevedon. Portishead. Farm. Dundry. 

CHIPPENHAM. 
Distance (miles) 47.1 32.0 29.5 Not Not 

measured. measured. 
Signal ) 5 kW. 1.08 loll 0.78 
strength) 10 iY 1.53 1.57 1.1 
in mV/m.) 20 " 2.26 2.22 1.56 
for } 30 !i 2.64 2.'72 1.90 

v x 10-13 ) 1.33 0.68 0.45 
C./1:.S. units) 

DEVIZES. 
Distance (miles) 52.8 38.0 36.2 Not Not 

measured. measured. 
Signal ) 5 kW. 0.89 1.00 0.76 
strength) 10 " 1.26 1 .. 41 1.03 
in mV /m.) .20 " 1.78 2.0 1.46 
for ) 30 " 2.16 2.46 1.85 

vx 10-13 ) 1.40 0.87 0.65 
c"g.s. units) 

SWINDON. 
Distance (miles) 62.2 47.4 44.1 Not Not 

measured. measured. 
Signal ) 5 kW •. 0.81 0.96 0.85 
strength) 10 11 1.15 1.36 1.20 
in mV/m.) 20 " 1.63 1.92 1.70 
for ) 30 " 1.97 2.35 2.07 

() x 10-13 ) 1.73 0.81 0.99 
ccgos. units} 

MAllv1ESBURY. 
Distance (miles) 49.5 34.7 31.3 Not Not 

measured. measured. 
Signal ) 5 kW. 1.13 1.36 1.16 
strength) 10 " 1.6 1.92 1.64 
in mV/m.} 20 11 2.26 2.'72 2.32 
for ) 30 11 2.78 3~32 2.93 

v x 10-13 ) 1.48 1.13 0.69 I 
c.g.s. units) I 
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TABLE I. (Contd.) 

Location. 
Sully 
Bay. Clevedon. 

I Cornwell I 
Portishead. Farm. I Dundry. 

IClRENCESTER. 
! Distance (miles) 

Signal ) 5 kW. 
strength) 10 If 

in mV/m.) 20 Vi 

for ) 30 tI 

V x 10-13 ) 
cog.s. units) 

CHELTENHAM. 
Di§tance : (miles) 

Signal ) 5 kW. 
strength) 10 " 
in mV/mo) 20 " 
for ) 30 " 

0- x 10-13 ) 
c.g.s. units) 

GLOUCESTER. 
Distance (miles) 

5'7.5 

0.'75 
1.06 
1.5 
1.84 

1.43 

59.2 

0.89 
1 .. 26 
1.'78 
2.18 

1 .. '72 

52.2 

43.5 

0.50 
0.'7 
1.0 
1.21 

0.'75 

46.'7 

0.78 
1.10 
1.56 
1.90 

0.89 

40.3 

39.9 

0.'73 
1.03 
1.46 
1.78 

0.'74 

42.85 

1.22 
L73 
2.44 
2.98 

1.21 

36.3 

Signal ) 5 kW. 1.09 1.49 3.9 
strength) 10" 1.54 2.10 5.5 
in mV/m.) 20" 2.18 2.98 7.8 

0- x 10-13 ) 1.59 1.09 2.12 
c .. g"s. units) 

Not Not 
measured. measured. 

Not Not 
measured. measured. 

Not Not 
measured. measured. 

for ) 30" 2.67 3.64 9.5 1 

================~~=========~=========================-==========-======-~== 
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WEsr OF ENGLAND RELAY srATION. 

TABLE II. 

Local conductivity measurements. 

A = 202 m. f = 1486 k/cs. 

, 
Distance: Averai~ 

Direction. ir.T.iles. (j"'" :le 10 . 
cog.s.units. 

SULLY BAY. 

Barry .. 9.95 0.54 

Wenvoe. 5.5 0.54 

Penarth. 3.1 0.28 

Lavernock. 1.86 0.32 

CLEVEDON. 

Long Ashton. 6.97 0 .. 65 

Portishead. 6.33 0.42 

Worle. 5.1 0.98 

PORTISHEAD. 

Kingston Seymour. 7 0 33 0.60 

Clifton. 6.7 0.25 
-=------------------ ------------------ ~----------------- -------------------------------------------------------

~. No information is available for Cornwell Farm and Dundry. 
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WESI' OF ENGLAND RELAY srATION. 

TABLE III. 

Aerial resistance measurements at sites. 

(Approximate only). 

A= 202 m. f = 1486 k/cs. 

RT Rr RL Jll Site. ..et n a 

SUlly Bay. 20 12.3 7.7 29 

Clevedon. 15.5 12.3 3.2 27 

Portishead.. 22 12.3 9.? 30 

_. 
h

2 
= 1580).2" ~ 

~ 

RL 

Rrl 

= 

= 

= 

= 

Total resistance. 

Radiation resistance. 

Loss resistance. 

Without earth mats and 
with earth wires on 
surface of ground. 

Readings with 7 earth ~rires buried and with earth mats in position 
and connected. 

No infonnation available for Cornwell Farm and Dundry. 

================ 
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\mm OF ENGLAND RELAY mATION. 

TABLE IV. 

Field strength measurements in Bristol, in mV/motre. 

Average 1i'J.8Ximum of Minimum of 
NATIONAL PROGRAMME. 

Daventry National, 1500 m. 
9th August, 1934. 

Droitwich National, 1500 m. 
lOth August, 1934. 

West National, 261.5 m. 50 kW. 
April, 1933 

West National, 261,1 m. 30 kW. 
May, 1934. 

REGIONAL PROGRAMIII.IE. 

West Regional, 309,9 m. 50 kW. 
April, 1933. 

West Regional, 307.1 m. 50 kW. 

West Regional, 373.1 m. 50 kW. 
February, 1935. 

West Regional, 373.1 m. 63.5 kW. 
February, 1936. X 

X Deduced from power values. 

F/S. 

6.4 

33.6 

7.1 

5.8 

10.6 

12.0 

15.6 

points taken. points taken. 

8 0 4 5.4 

37.4 27.0 

10 0 9 4.8 

8.9 4.0 

14.0 9.4 

17.8 9.8 

15.4 12.6 

17.4 14,,2 

Field stren~th of various transmitters in North Samersetand Wilts., 
msasured in March, 1935. 

West Regional, Midland Regional, London Regional, 
373.1 m. 296.2 m. 342.3 m. 

Chippenham 5.1 1.8 1.9 
Cirencester 3.4 2.0 3.0 
1)3vizes 5.5 1.1 1.8 
Malmesbury 4.9 2.3 2.7 
lVIarl borough 3.1 1.3 2.5 
SNindon 3.6 2.5 4.1 

============ 
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WESI' OF ENGLAND RELAY SI'ATION. 

TABLE V. 

Proposed start Point Transmitter. 

~ = 284 m. Ed = 4100. Omni-directional aerial. 

Order of field strength expected along coastal district of North 
Cornwall and North-west Devon. 

i Distance Field if 0- value Fie Id if er- value 
Locality. in miles. is 0.5 z 10-13 is 0.3 x 10-13 

fpadstow 
mV,Lm. ~. 

59.0 2.0 1.1 

~_tiord 51.6 2.7 1.5 

oscastle 54.7 2.3 1.3 

rUde 56.5 2.2 1.2 

iHolsworthy 49.7 2.9 1.6 

IHartland 63.3 1.7 1.0 

tsideford 59.6 2.0 1.1 

tsarnstaple 60.9 1.9 1.0 

Estimated field-strength from start Point for 100 kW. 

Locality. 

Wells 

Swindon 

Bath 

Field-strength 
in mV/m. 

4.0 

1.1 

1.8 

--------------oOo----~----------
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