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TELEVISION O.B's: 5 METRE BAD I 0 LINK: 

CONDITIONS OF RECEPTION AT SWAIN'S LANE - HIGHGATE. 

SUMMARY: This report describes the results of preliminary 
experiments done at Highgate Village in order to detennine 
the suitability of the immediate district as a receiving 
site for the 5-metre radio link for television O.B's. It 
also describes the results obtained during the experimental 
use of the site adjoining Swain's Lane for this purpose, and 
draws conclusions as to final requirements 

INTRODUCTION. Early in March 1938 it became apparent that one of the most 
'.'. '. 
serious forms of interference to which the 5-metre (64 megacycle) radio 

link for televis'ion O.B's. was subject, was due to an effect which took 

place in the transmitting aerial or mast system at Alexandra Palace. 

This interference took the form of heavy white splashes &cross the picture$ 

often of a duration approaching one frame period, and usually causing 

severe interference with the frame synchronising of any receiver or picture 

monitor used. to view the O.B. picture. The peak value of this interfering 

signal at the input to the radio link receiver was usually at least 10 mVo, 



-2-

comparing with the average signal from the various O.B. points of about 

li to 2 mV. 

It was found that this interference was due to one or more bad 

electrical contacts in the mast structure or in the transmitting aerial 

itself, but it was impossible to determine the actual situation of the 

fault and effect any improvement. The interference was always much worse 

in the presence of appreciable wind. The trouble vms undoubtedly due to 

minor fluctuations in the radiation from the aerial, caused by the 

intermittent contacts, too small to be evident on a distant receiver tuned 

to 45 or 41.5 megacycles, but sufficient to cause serious sur~es in the 

input circuits and filters forming part of the sensitive radio link 

receiver at Alexandra Palace. 

In order to avoid the effects of this and other forms of 

interference originating in the sound and vision transmissions from 

Alexandra Palace ;upon the 5-metre radio link, it was at first proposed to 

find a new site for the receiving aerial away ~rom the transmitting mast. 

The original receiving aerial is situated at the extreme top of the latter, 

only a few feet avvay from the vision transmitting aerial.' For this purpose. 

the top of the'south tower of the Palace was suggested, as was also a piece 

of high ground about 660 yards from the transmitting aerials and known as 

"The Grove". 

It was at first proposed to use a temporary receiving aerial, 
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two or three hundred feet above ground, and supported by a small balloon, 

at each of these proposed sites to observe the effect of the interference 

on a signal received from a 100 watt 64 megacycle transmitter at Nightingale 

Square. Preliminary experiments made, using a field-strength measuring 

set, whilst waiting for permission to fly the balloon, indicated that not 

only was the interference considerable an~vhere within the Alexandra Palace 

grounds, but was appreciable even as far as Muswell Hill, almost a mile 

from the transmitting aerial. It therefore became necessary to search 

for a site considerably further from Alexandra Palace. 

POSSIBILITIES OF ALTERNATIVE SITES. Research and S.D. & I. Departments 

collaborated in investigating the possibilities of suitable receiving sites: 

preference being given to sites near the existing television cable route 

from Broadcasting House to Alexandra Palace. Considerable difficulty waS 

experienced, since practically all sites which seemed desirable in relation 

to the general contour of the land, etc., were either public land, such as 

Hampstead Heath and obvious.ly out of the question, or else were in so-called 

high-class residential area~ in which permission to erect a high mast would 

be unobtainable. Experience gained in reception at Alexandra Palace has 

shown a high mast to be almost essential, taking into account the varied 

nature of the different O.B. transmitting sites. 

Actually only one site was found fulfilling the necessary 
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requirements. This was Highgate Village, where several semi-derelict yards 

with adjoining buildings existed at the North end of Swain's Lanes near its 

junction with Pond Square. It seemed probable that there might be no 

serious objection on the part of local authorities to the erection of a 

fairly high mast in this particular area. The height above sea level 

is approximately 420 ri., comparing with 313 ft. for the terrace outside 

Alexandra Palace, and with 450 ft. tor the highest point of· Hampstead Heath, 

which is the highest ground for a considerable number of miles. 

On investigation, it was found that only one property was available.9 

consisting of a yard and adjoining workshop at the junction ofSvvain's Lane 

and Bishrun Gardens. An option v~s obtained on this property. 

PRELIMINARY EXPERIMENTS. During the time occupied by the legal preliminar

ies, means were sought of obtaining some evidence of the technical 

suitability of the district adjoining the proposed sites. Accordingly, 

permission was obtained to conduct experiments making use of the spire and 

belfry of st. Michael's Church, Highgate, about one-eighth of a mile from 

Swain's Lane. The apex of the spire is 150 ft. above ground-level, and 

it was found possible to hang a light dipole out of a louvered window at 

a height of 100 ft. A balanced feeder, approximately 100 ft. in length, 

led to a field-strength measuring set installed in the Imver belfry. The 

receiving dipole was thus 520 ft. above sea-level, comparing with 600 ft. 
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for the w.£l.sthead receiving aerial at Alexandra Palace. 

Observations were first made to determine whether any surge 

interference from Alexandra Palace, distant 2 miles, could be detocted. 

No evidence whatever of any such interference vms obtained, although 

serious surges were simultaneously observed on the receiver at Alexandra 

Palace. 

Field-strength measurements were also made of signals received: 

(a) from the 100 watt transmitter at Nightingale Square, and (b) from the 

OoB. van at the 'White City Stadium, Shepherd's Bush. In the former case, 

the field-strength at st. Michael's Churchvms about 5! db. greater than 

that at the ~~sthead aerial at Alexandra Palace, the distances involved 

being 8~ and 10!miles respectively •. Transmitting from Shepherd's Bush, 

the field-strengths at both receiving points were approximately the same, 

the distances being 5t and 7t miles respectively. 

Attempts were made to estimate general interference level, and to 

compare it with that usually experienced at Alexandra Palace. This 

presented certain difficulties, as, owing to the peaky nature of such 

interference, no reading could be obtained on a rectified current meter 

giving a 'mean' indication. Using a cathode ray oscillograph as an 

indicating instrument, the interference appeared to be 20 - 25 db. less 

than at Alexandra Palace. Some allovmnce must be made for the restricted 

band-width of the field-strength measuring set, however, as compared with . 
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the radio link receiver. Probably the improvement is Qctually only about 

10 db. This was later roughly confirmed by observing with the same 

field-strength set Qt Alexandra PQlace. 

It is of interest to note that Q loss of signQl of 13 db. took 

place if the receiving dipo.le was brought inside the spire of the church , 

which vms constructed of thick brickwork. 

Thus the preliminary experiments indicated, that for the direction 

from which the majority of O.B's originate, the field-strengths at Highgate 

compare well with those received by the masthead aerial at Alexandra Palace, 

in spite of the extra 100 ft. above sea-level (approximately) of the latter 

aerial. The general noise level also was appreciably lmver, and seemed 

to consist entirely of distQnt car interference. 

EXPERIMENTS AT SWAINS LANE. The next step was to conduct experiments at 

the actual site at Swain's Lane, which is somewhat less favourably placed 

than the ohurch, being only slightly over 100 yards distant from the main 

traffic route of Highgate High Street, as compared with 300 yards in the 

case of the church tower. 

Swain's Lane itself. 

Very occasional car traffic also occurs along 

For the first experiment, a receiving dipole was erected on a 

50 ft. portable mast and used in conjunction with a standard Cossor receive~~ 

modified to receive at 64 megacycles, to receive the 'Head of the River i 



-7-

O.B. from Harrods' Depository, by HalTImersmith Bridge. This was received 

satisfactorily with only slight car interference, except for a prominent 

reflection with a delay corresponding with a path difference of about a 

mile. A temporary reflector was rigged to the receiving aerial, and the 

position found for which the reflection was practically eliminated. No 

structure likely to cause the reflection was found in the direction 

indicated which was, nevertheless, approximately normal to three pairs of 

overhead telephone lines which crossed about 10 ft. behind the aerial and 

about 30 ft. below it. It was considered possible that these might be 

the cause of the reflection, as they were directly connected to overhead 

lines running away down the hill in the direction of the O.B. Two of 

these pairs were derelict, and it was arranged with the Post Office to 

remove these and to re-route the third pair. When further tests were done 

later, the reflection had gone and has not subsequently re-appeared, 

confirming the overhead wires as the cause. 

The above test with the Cossor receiver was made on Saturday, 

26th. March, and it was particularly desired to establish a reoeiving 

station at Swain's Lane which could be used as a radio link receiver for 

the Boat Race transmission the following Saturday, 2nd. April. Accordingly, 

the necessary arrangements having been made with the Post Office to provide 

a spur to IT' into the balanced television cable at an appropriate point 



on West Hill, un experimental 64 megacycle receiver was borrowed from 

Messrs. E.M.I. as well as the sending amplifier ,from the O.B. van. These 

were set up in conjunction with power supply equipment borr~Ned from 

Alexandra Palace. It was found that insufficient output, contrary to 

expectations, could be obtained from the receiver without limiting seriously, 

and accordingly it became necessary to provide an intermediate amplifier 

and cathode follower stage, also on loan from Messrs. E.M.I. The 50 ft. 

mast and single dipole without reflector were used with this equipment, 

which was actually used for the Boat Race transmission as well as for the 

feature prograrirrne from Chiswick the following day. 

RECEPTION CONDITIONS AT SiVAIN'S LANE. Since April 2nd., the temporary 

receiver at Swainis Lane bas been in operation for all 5-metre radio link 

O.B. tests and transmissions. With regard to the latter, the picture 

signals provided by cable from Swain's Lane, as well as those received at 

Alexandra Palace direct via the radio link receiver, have both been 

available for comparison. In each case the better picture has been used 

for the actual re-radiated transmission. The following is a brief 

account of the conditions on each occasion: 

2nd. April - Boat Race from Chiswick. Field-strength at Alexandra Palace 

using masthead aerial, 2.0 mV. Unmeasured at Swain's Lane. Whole 

transmission done using Swain's Lane signal, with the exception of first 
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ten minutes. Surge interference was present at AlexandraPalace and o~ly 

slight car ignition interference at S1i\IB.in's Lane. Intermittent variations 

of field-strengthl attributed to the effect of the strong wind on the O.B. 

transmitting aerial, were experienced on the Swain's Lane channel but not 

on the Alexandra Palace receiver, owing to the provision of automatic gain 

control. 

3rd. April - Boat Race Feature Programm~. Svmin!s Lane channel used for 

transmission. Conditions as above. 

7th~ April - Boxing from Harringa:t. Field-strength at Alexandra Palace 

20 to 30 mV.; at Svrain' s ~'lne estimated at 2 to 3 mV. The very high field·· 

strength at Alexandra Palace was due to the 'optical' conditions of 

transmission, the distance being 2 miles. The 50 ft. aerial at Swain's 

Lane was, on the other hand, badly screened by the buildings on the high 

ground near Crouch End, and the distance was slightly greater. The 

Alexandra Palaoe receiver was used for this transmission, partly owing to 

the ,freedom from interference, due to the high field-strength, and partly 

owing to the under-equalising of the balanced cable from Svro.in1 s Lane to 

Alexandra Palaoe. The latter resulted in some loss of definition and 

depreciation of synohronising pulse vvave form. 

9th. April - Football 'International' at Wemble:t. Field-strength at 

Alexandra Palace, 14 mV.; at Swain's Lane, 1.0 mV. Conditions for this 

O.B. were rather similar to those already desoribed for Harringayo Whilst 
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the relatively lO-lTf aerial at Swain's Lane is very badly screened in the 

Wembley direction by rhmpstead Heath and by local buildings, at ~lexandra 

Palace 'optical' conditions are achieved. The Alexandra Palace receiver 

was used for the broadcast. Quiet weather conditions. combined with the 

elimination of certain bad connections on the vision transmitting aerial, 

gave entire freedom from 'surge' interference. At Swain's Lane, periods 

of fairly heavy car ignition interference were experienced, owing to the 

low field-strength. 

14th. to 21st. April - Olympia: 'Ideal Home Exhibition'. Field-strength 

at Alexandra Palace, 1.3 mV.; at Swain's Lane, 3.2 mV. During the period 

concerned, transmissions from Olympia were included in six afternoon and 

six evening televisi::Jn programmes. The majority of these were done using 

the Swain's Lane channel. For the greater part of the time interference 

was negligible, but occasionally short bursts of medium intensity car 

ignition interference took place. 'Splash' interference, somewhat reduced 

in intensity'as compared with previous occasions, took place on several 

occasions at Alexandra Palace. 

Throughout this series of transmissions, a minor difficulty 

occurred with regard to the Swain's Lane link in that there was a very 

slight reflection incoming to the receiver with a delay of about one 

microsecond, the only practical effect of which was to reduce by that 

amount the period of black level succeeding each line synchronising pulse. 
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This rendered the final restoration of DoC. in the vision transmitter at 

Alexandra Palace somewhat uncertain. The A1exandra Palace radio link 

receiver was not subject to this defect, which was therefore probably 

associated with the particular local reception conditions at 81vain I s Lane, 

and may well have been due to the tower of St. Michael ' s Church. The 

remedy was slightly to increase the line suppression sent out by the O.B. 

van, and this vvas in fact done. 

~uring the Olympia transmissions, there appeared to be considerable 

loss of picture detail as compared with ordinary studio transmissions. 

There was also some evidence suggesting that loss of detail occurred between 

the sending end of the balanced cable at Swain's Lane and the A1exandra 

Palace transmitter. This was, however, discounted by the fact that no 

improvement of detail occurred when a ohange vvas made to the radio link 

receiver at A1exandra Palace. Moreover, the frequency characteristic of 

the balanced cable and its equalisers vras· found to be sensibly flat up to 

2i megacycles, whilst the line terminatin~ apparatus and the cable connect

ing to the vision transmitter was also beyond reproach in this respect. 

A final test was done on the arrh'U1 of the O.B. vans at Wembley 

for the next O.B. A test card, designed for H.F. checking, was radiated 

from the O.B. and the resulting detail vms checked at various points along 

the chain including an E.M.I. receiver 8.t a private house, the signal being 

re-radiated from Alexandra Palace. No difference vvas found between the 
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two 5-metre channels and in any case quite good detail, corresponding with 

a band-width of 2 megacycles, was received from Alexandra Palace. Actually 

the major loss of detail occurred between the scanning van and the 5-metre 

receiver, whichever link was in use. The apparent loss of detail from 

Olympia thus seemed to be largely due to' poor conditions of lighting and 

focussing in the studio at Olympia, combined with slight unavoidable general 

loss throughout the chain. 

30th. April - Cup Final from Wembl~. Conditions were generally similar 

to those obtaining for the former O.B. from Wembley on 9th. April, and the 

transmission was done using the Alexandra Palace receiver. Actually, 

presumably owing to the high wind, a fair amount of 'surge! interference 

took place at Alexanura Palace and was re-radiated, but owing to the high 

incoming field-strength, this was not sufficiently intense to interfere with" 

synchronising. On the balance it was preferable to the occasional, rather 

heavy, car ignition interference which took place on the Swain?s Lane link, 

owing to the" law field-strength as described for 9th. April. 

60th. May :- British Movietone Studios, Soho Square. The Svvain t a Lane 

receiver was not in action for this broadcast, and in fact the actual 

transmission "\I\ffi.S done by cable link with no radio channel. The 5-metre 

receiver at Alexandra Palace was, however, used as a reserve channel, and 

the opportunity WdS taken of making fie:d-strength measurements at both 

Alexandra Palace and Swain's Lane. The results obtained were: Alexandra 
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Palace 1.7 mV.; Svminfs Lane 3.4 mV. 

CONCLUSIONS 0 The results so far obtained at Svmin I s lane and at the 

adjoining church may be summarised, as follows: 

(a) Field-strengths received at Highgate Village compare very 

favourably with those realised using the .masthead aerial at Alexandra. 

Palace, except for directions due East and due West, for which considerable 

general screening exists, using the existing 50 ft. aerial mast. It is 

most probable that this screening would not exist using a considerably 

higher mast. 

(b) The only important source of interference is car ignition 

interference, and with a simple dipole aerial without reflector, this is 

of the order usually experienced in home reception from Alexandra Palace 

for signals of the same field-strength. 

The more favourable results obtained with a dipole 100 ft. above 

ground at St. MichaelIs Church suggest that this interference would be 

considerably reduced with a high wooden mast and, of course, the usual 

improvement would be gained by the use of a directional receiving aerial. 

The direction from which this interference comes is, in general, opposite 

to that from which the majority of O.Bls. will originate. 

Actually two other sources of interference have been observed at 

times other than those of O.B. transmissions. One is weak valve diathermy 



interference, which probably originates from the Highgate Hospital about 

a mile away. The other persi'sts for about 5 seconds and occurs at 

infrequent intervals, and is believed to originate in the starting up of 

battery charging equipment for commercial electric vehicles at a dairy in 

Swain's Le.ne, at a distance of about 20 yards from the receiving aerial. 

(c) There exists a source of minor reflection, probably the adjoining 

church spire. This again would be reduced by using a high mast and 

directional aerial. 

RECOMMENDATION. It is therefore considered, that the Swain's Lane site 

provides the best reception conditions likely to be attained within the 

area available for a receiving site. It is recommended that a permanent 

receiving station be established, subject to the necessary permission to 

erect a suitable mast. It is, h~rever, essential to the complete success 

of such a station that a high wooden mast be erected. If possible, this 

should be 150 ft. in height, and 100 ft. should be regarded as the minimum 

height likely to give reasonably satisfactory results as regards freedom 

from both screening and interference. 

should be used. 

A directional receiving aerial 

With regard to the balanced cable from Highgate to Alexandra 

Palace, it has been suggested that the cable should be built out to 8 miles, 

so that the existing equaliser designed for the cable to Broadcasting House 
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might be used. This suggestion is to be deprecated as it would be possible 

·to equalise the short cable up to 3~ instead of to 2~ megacycles. 

ABH/RBI. 


