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UHF Television Survey in the Rushcutters Bay Area of Sydney

Introduction

A large number of discrete areas within metropolitan Sydney are known
to have television reception problems which result in picture. impairment of
very minor to totally unacceptable. Picture impairment can be due to:

(a) ghosting,
(b) low signal strength, or
(¢) a combination of ghosting and low signal strength.

The majority of problem areas result from Sydney's topography but there
are a number of areas close to the city centre where high-rise office
buildings and flats which have been buiilt in the last 10-15 years aggravate
the problem. In these areas there are buildings ranging from single storey to
15 storeys alongside one another and it is in such circumstances that the
greatest reception difficulties occur.

As a first approach to improving reception in all poorly served areas
it was decided to investigate the means by which the problem may be overcome
in one of the worst affected areas. The area selected for the initial
investigation consists of parts of Rushcutters Bay, Elizabeth Bay, Kings
Cross, Darlinghurst, Surrey Hills, Paddington, Edgecliff and Darling Point.
These suburbs are on the souther harbour front just east of the city centre.

Features of the Survey Area

The area immediately south of Rushcutters Bay is in the form of a
saucer with a ridge, forming the western boundary, running south from the
Potts Point, Elizabeth Bay area through the centre of Kings Cross and
Darlinghurst to Oxford Street. Oxford Street runs along the top of a
ridge running approximately north-west to south-east and forms the southern
boundary of the saucer. The eastern extremity is a ridge running down the
centre of Darling Point, along Ocean Street, Edgecliff and around Jersey
Road to Oxford Street. )

The area around Weigall Sports Ground, White City Tennis Courts and
Trumper Park is particularly low=1lying and will be a difficult area to serve
with television.

Around Elizabeth Bay and Kings Cross the majority of buildings are
multistorey flats ranging up to 15 storeys or thereabouts with an occasional
" multistory office building. These buildings are developments of the last
10-15 years. Amongst them are many single and double storey homes.

Darlinghurst and Paddington are mainly residential areas with many of
the streets lined with rows of single and double storey terrace houses. This
ares was once a lower income area but parts could now be classed as middle
income since restoring the old terrace houses has become popular.
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Problems of VHF Reception

VHF television reception is degraded by varying degrees in all of the areas
previously mentioned. Even at the most ideal receiving sites there is still
some low-level multiple ghosting evident where programme material contains large
areas of high contrast, e.g. a white clock face on a black background.
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Under normal programme conditions only an experienced observer would detect the
ghosting. The foregoing comments relate only to reception of channel 2 as this
was the channel used for translation to UHF during the survey and no observations
were made of reception on channels 7, 9 and 10.

Although the survey area is only some 8 kilometres from the television
transmitting towers at North Sydney the density of high-rise buildings in Kings
Cross and Elizabeth Bay severely attenuates the signal in Rushcutters Bay and
around the lower parts of Darlinghurst, Paddington and Edgecliff. In these areas
reception difficulties are compounded by ghost signals reflected from surrounding high
ground and high-rise buildings. Even at locations where reception is line-of-sight
the problem of ghosting stillexists and this p01nt will.be further discussed later
in the report. The greatest problem probably exists in the low-rise buildings
around Kings Cross and Elizabeth Bay which are surrounded by high-rise development
and it is considered that reception in these buildings would be virtually non-existent.

Reception in many multi-storey buildings where MATV systems are installed is
degraded by inferior equipment, poor installation and a lack of regular maintenance.
Considerably improved performance could be achieved by attention to these matters.

Methods Available to Improve Reception

There are a number of methods available for improving the service ih areas
of poor television reception. These fall into three main categories i.e. VHF, UHF
and Cable.

VHF systems could be VHF-VHF translators, non frequency changing translators
(active deflectors) which are in effect a receiving aerial and a transmitting aerial
with an amplifier in between or synchronised transmitters where the relay transmitter
is accurately locked in frequency to the parent transmitter.

UHF systems could be straight UHF transmitter or VHF-UHF translators.
Cable systems would, in general, use a receiving aerial mounted in a location
where reception of the local channels is satisfactory, and coaxial cables and wide-

band amplifiers would be used to distribute the signals to the required points.

The investigations covered by this report were intended to evaluate the use
of UHF transmissions in an area such as the Rushcutters Bay area.

Fquipment Set-up for UHF Tests

Initial tests were carried out transmitting a white bar on a black back-
ground in order to assess the prevalence of ghosting in the Rushcutters Bay
area. An Acrodyne T200V/U translator with a peak vision power output of 1
watt and translating from VHF channel 2 to UHF channel L3 was fed from a double
sideband modulator modulated to approximately 5% carrier by a line rate square
wave signal. The translator output was connected to a half-wave screen-
backed dipole aerial via 30 feet of UR A7 coaxial cable. The transmitting
aerial was constructed in the Board's laboratory and adjusted to have a VSWR of
1.40 near vision carrier, 1.18 at the channel centre and 1.31 near sound
carrier,

The equipment was installed on the roof of "Winslow Gardens", a 1k
storey block of flats, situated in Darling Point Road, Darllng Point. Fronm
this location it was possible to transmit to almost all of’ the area around-
Rushcutters Bay which was experiencing VHF reception difficulties.

3/




To assess UHF reception the Board's F100 survey vehicle was equipped
with a UHF version of the Astor VRX receiver. This was fed from an 18 element
UHF yagi aerial obtained from Antiference Ltd., England which was mounted
on the vehicle's telescopic mast. Video outputs from the receiver were
connected to a Tektronix 422 oscilloscope for waveform monitoring and a
Tektronix 651 colour picture monitor for subjective picture assessement.

Results of the Tests

Measurements were made at 22 sites within the area it was intended
to serve. The results of these measurements are tablilated in Table 1. At
each site the aerial was raised to a height of 9 metres and a check was
made of the horizontal standing wave pattern by moving the vehiele 4 40 5
metres. Similarly, the vertical standing wave pattern was checked as the
aerial was lowered from its maximum height of 9 metres to the fully down
position (about 2% metres). :

The sites were chosen to provide the widest range of reception
conditions possible although most emphasis was placed on those sites whlch
would have been difficult to serve under VHF conditions..

Of the 22 sites checked at only four was there any ghosting observed.
These were low level, close-in ghosts and under normal programme conditions
they would not be objectionable. However, at .a number of the more difficult
sites the picture was so noisy, due to low signal strengths, that no
accurate assessment could be made as to whether ghosting was present or not.
At four sites reception was subject to impulse or automobile ignition
interference which was probably accentuated by the relatively low field
strengths at these locations.

To gain some idea of the limit of the service area to the south, behind
the ridge running along Oxford Street, three further readings were taken.
These were at sites 29,30 and 32,

Polarisation discrimination was checked at site 33 which provided
line-of-site reception with the foreground falling away towards the transmitter.
The following results were obtained:-

1. Receiving aerial horizontally polarised -
Aerial moved horizontally 42 - 4S5 dBU
Aerial moved vertically 23 = 4b dBU

2. Receiving aerial vertically polarised -
Aerial moved horizontally 17 - 31 dBU
Aerial moved vertically 17 - 27 dBU

giving an apparent polarisation discrimination of approximately 15 dB.

As a further investigation the transmitting aerial was turned around
so that it pointed across the harbour in the direction of Cremorne Point and
Mosman so that the feasibility of providing a service to areas of Neutral Bay,
Cremorne Point and Mosman could be assessed. Six sites were investigated of
which two, near Mosman Bay were so severely shielded by local terrain that
they received no detectable signals. The details of these measurements are
included in Table 2. At site which was almost down to’ water level, but with
line-of-sight reception, fading was observed, with rapid variations of around 3dB
and one fade of 12 dB over a period of 5 minutes. ‘

Demonstration of VHF=UHF Translator

To demonstrate reception of the translator under normal programme
conditions a 6 element, channel 2 yagi aerial was mounted on the roof of the




block of flats., The aerial was connected to the translator input via a
switchable attenuator which allowed the input signal to be adjusted to 2mV.

A check was made at several of the sites previcusly mentioned to
compare the performance with programme material instead of the bar signal.
As expected, ghosting was not observed with most programme material, although
with caption material there was evidence of multiple, low-level ghosts.

A demonstration of the improved reception was arranged at the Florida
Towers Motel, Rushcutters Bay. VHF reception at the motel is poor due to high
ground and numerous high-rise buildings around Kings Cross and Elizabeth Bay
attenuating the signals and causing ghosting. UHF reception was very good,
with the path being line-of-sight and over flat ground.

Three receivers were set up side by side to give a direct comparison
of performance. The first was the receiver provided in the motel room and
connected to the MATV system of the motel. This gave a noisy picture with
strong ghosts and would be representative of the picture many people in the
survey area watch. The second was a Board owned receiver which was connected
to a Channelmaster 3111 aerial on the motel roof via coaxial cable. This
picture was less noisy but little improvement was observed in the amount of
ghosting. The third receiver was also Board owned and was connected, via
coaxial cable, to an Antiference 18 element UHF yagi aerial which was mounted
on the motel roof and directed towards the UHF translator. The UHF translator
provided reception at the motel virtually free from ghosting, that which
remained being of a low level,perceptible only on caption pictures.

The demonstration was conducted for Board Members on 16th December,
1974, Engineers of the Post Office and A.B.C.B., together with Chief Engineers
of the Sydney commercial television stations saw a similar demonstration on
17th December and were taken to view UHF reception at selected sites, the survey
vehicle being used for this purpose.

Limitations of Tests and Demonstration

1. It became obvious fairly early in the tests that the effective
radiated power from the translator was insufficient to produce
noise-free pictures at locations which were difficult to serve.
This in turn made it difficult to assess the degree of ghostlng
present at these locations.

2. The multiple, low-level ghosting observed when channel 2 was
used as the translator input signal appears to be due to the
performance of the VHF receiving aerial (translator input)
being inadequate.

Discussion

From the point of view of reducing ghosting on television reception in
the area around Rushcutters Bay it can be said that the use of UHF transmissions
will considerably improve the situation due, mainly, to the superior directivity
of the compact UHF receiving aerials and direct 1llum1patlon of 90 percent of

the area to be served. ,

The C.C.I.R. recommends that for television services in Band IV (UHF)
the median field strength should not be lower than 65dBU. However, no indication

</
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is given as to whether this applies to a rural or urban service.

The median field strength for the unobstructed sites listed in
Table 1 is 62 dBU and for the obstructed sites 46 dBU. The median for the
obstructed sites is 19 dB below the CCIR recommended level. An increase in
field strength of 15 dB could be easily obtained through a 104B increase in
translator power output and a further 5dB transmitting aerial gain. As we
are working in median figures it is clear there will be a considerable
number of locations where the field strength will be well below the CCIR
recommended figure. To obtain the recommended field strength in these
locations would require E.R.P.%s which are excessive from an engineering -
point of view, when planning for the improvement of other areas of poor
television reception in the Sydney metropolitan area is taken into
account. The most acceptable approach would be to extend well designed
MATV systems in high rise buildings to adjacent locations where reception is
degraded. The extent of the cable systems would depend on the grade of
service which is to be provided in the area.

As previously mentioned low level, multiple ghosts which are visible
only on caption programme material on the UHF transmissions, when the translator
is fed from the channel 2 receiving aerial, are due to limitations of the latter
aerial. The aerial used was the largest domestic channel 2 aerial available
and with a boom length of 10 feet was fairly cumbersome. Considerable
engineering effort would seem to be necessary if the ghosting level incoming
to the translator is to be reduced further.

Standing wave patterns experienced at most sites indicate that
positioning of the UHF receiving aerials is fairly critical if a maximum
signal. level is to be achieved. Where more than one UHF channel is to be
received at a particular location it may be possible to find a compromise
position for the aerial which will give satisfactory reception on all channels.

Conclusion

The provision of UHF translator services in areas like Rushcutters
Bay would, to a very large extent, solve the television reception problems
experienced at present by those in the area if UHF tuners and receiving
aerials were freely available. In cases where reception is inadequate due
to shielding by tall buildings, a solution could be found by permitting
the extension of MATV systems to the dwellings affected. The MATV distribution
would be at VHF.

Attachments
1. Table 1. Field strength measurements - Rushcutters Bay.
2. Table 2. Field strength measurements - Cremorne Point.

3., Photographs of survey area at Rushcutters Bay.




MSﬂmeﬁm IUIITS

. 8OUSIBII9IUT asnTduy
2OUDIDIIIFUT UOTITUST am)

*pe1onIgsqo ATpeg

Futysoys JuIITS

used 3yf1s Jo aur]

‘u3ed 14y8TS Jo aAurg

p21onrasqo ATped
Furysoys 2143118

Butysoyd qudTrg

*S35TDEB1SAO pUnOI®R

UCT10BJIZISI JO UOTYRIISUOWS(

pa3onaisqoun

syIrUDY

9n-LT on~LC
0$-T€ es-le
6e-LT on-Lz
(suorienyonTl
AT A
9¢~2T 2521
£6-g¢ €6
Th—2T Zh—-62
96-L¢g &3S
9N-6T gn-z€
1$-2t 0$-9¢
7SN 29-0%
w:ao: cs—hh
£9-€6 09-85
gE~2T 6€-L2
69-2h £9-09
95-LH ns—es
€E-LT e€e-lt
8$-g¢ gS~£S

uny TBOT1I9A° uny TBIUOZTIOH

(NEP) uidusay AT

*wayl woxy spaek
QST ® S2®BTI IO X20Tq Aox038 [T putuag
A1

q

p231oNnI1sq0 ATpRq ©2sIy MOTY

sBuIpTINg £=230335 € 3 g ‘axaus)y Surdioyg

JUITOTA) -
SZUIPTING 29I g PUTUSH

SSUTPTING PUTYq ‘FUTAT-HOT

*sEuUTPTING A2J03S 2
TUMoidaxoy Ut feme FUTTTBI 21TS UIIH

-

S1BTI A9301S

€ PUTYaq NG TT 93TS 03 JBYTWIS °3Tg

* Leme
3uriTes punoafsxog - uyred 1ydTs JO SUTT]

sFUTPTING AaJ103s-T3Tnw g AQq PajonInsan

sBUTpPTINgG £a2103s-T3Tnw € £q DPIIONIASAQ

J97BMA BUTHOOT.I2A0 BaI® USTH .mwuﬂwﬂmsﬂ
£oa0s f usePmlaq SUTATIIR STBUSIQ
*pajonIjzsqoun

95 TMIBYL0 ‘JUTPING A3J01S 1 putysg

*I21BM USY] TBAO

JIBA0 UYzed puUnoJd 3181OTAD JO SPIS ¥

.wvmﬁw Jo 3oo1q 4Asxo3s 9 putyrd
*$92J7 Y3TM B2a® 31BTJ "QUIIS JO BUTT

*fesaw JUITTRI

pus uzdo punoaBsiog “QUIIS JO 2UT]

*FurtpTing puncae yaed Buizw.an
*SFUIpTINg £210%8 g 3 T ATUTeN

*PUNOIFII0T UT S32J]
*podr usdo ATItBg °2UTFIS JO SUTT

91TIg J0 uorydraoss(g

T *3g STEpUBUUY
*SAY SYEBOUS2IY

18 PIOIXQ
JeaU "3g BIIOADTA

A 18 ' PIOIXQ
Jgau "1g 1sanuSurTaeg

*suspaen UAT
~S0) fSI9MOJ, BPTIOTI

*3g TTemsdoy

~

A s
«; odoypoon 3z uaTH °JU

0m

‘839
usydelg 3 UOTTIQ *Iud

Py 2UINOQASBY §
18 SPTRTSPY " 210

‘DY UoYUIRIE 3
95 SPIRTIPY AW "IUD

) ®311s aeau -‘py £Leg

Py Aeg

18 Yelsaepm
‘Teap Aataaeg %oy

*spy uodeloQ
B SHJIBN "1g IUD

peOoy yokesg MaN

818

ATOFION B H[OoFIng °Jud
*aueT Arispunog

® *qg Alepunog °Juo
°813

usaydsqg ® UOTLTIQ °JIUD

uoT1e207]

9T

6T

s

311g



*skeTdsTp
MeD 3 Joztuom aanaotd AsToy

*TBUE IS 302JTp DATIDDI UB)

ATuo TeUTTS pojoaTIay

*sAeTdsTD
'¥*D ¥ Jol1uom sanadtd Astou
Lasp  <ATuo 1eudte peldaTIsy

scuaxezasqur astondut

SYIBWDY

TS-LT 9H—2k
6e—21 T¢-T¢

TeudtTs

MOT o1 anp

9242 paansesw 30N
TH=LT T$-0€

uny {eOTAJe)\ UN}  BAUOZTJIOH

(NEP) UIBUaI1S PTOLJ

pe3oNa3sq0 SS2T 9Nq 0Z 9ITS 03 JBTTULG

pe1onxlsqo ATpeq ‘Bsxe BUTAT-MOT

pajronaisqo Arpeq ‘waar JurLi-moT L£Tap

wWoYL WoII SparL QF

"AUOD - T 2TOR],

ang gT 23TS Se sweg

=h Jo uotqdiaosag

15 uBYTOR

*$1g 993TDH
¥ uUocIWE) *JUD

1I8Y ® UBSTOW *JUD

"1g eTepUBUUY

5 (e} i k-bolols

c<

TC

6T

2118



o
o

W G4 QO

*SBUTPING

I ot 1A i7-g2 ISA0 Bulzed8 °TSA2T JI21BM JBAU 21I9g *OAY BIUTIBTTBM
*80rINDOX - tuado saow _
TRUF TS JO UOTIDBIIDI OF TEUSIS Of TBUSTS ON AT3YB TS ySnoyz1a Qg 931S ©0F JBIIUIS . JaBUYM UBWSON
20BINDOI
TEUZTS JO UOTIDBIIDI Of TrU8 TS Of T8U3 TS OfN . 208I¥oox desas eprsfuory Py SnuaAy
. ,Tsuta ¢ .
gD ZT JO 9PBI SUOC UYLIA ” . )
O TUTPBJ PTdTY “I0j3Tuour Is3eM 19A0 LT91a7dwod
an3otd uo Burtrnd -ouAhg X A Z4H-9¢ : ujed 3 T[easT JI29BM JIB2U 911G 1UTIOg BQRIINY
sssnoy , *OAY SUIBWTIPUNY)
oh—HE Ch-GE . Joa0 yaed BuizwaZd “‘Boge 3BTI LTaTRg JB3aU *pY SA0) TTUQ
yred 1y@Ts Jo suyl sBUIPTING
05-et TG4t £fo101s ofFurs ATureu ‘ewagr BT Py UOSTTIN
SyIeWsY uny IROTIIJISA  UNY TEIUOZTJIOH 91Ty J0 wuorzdraosaqg | uoT1®BO0T

(ngp) yasu~ "1g PIaTH
Z  ®I9BL



~ 4 Royaf”
"I Y
/ Betanic
/ !

/

’ Garde’?)s

N
b .
- Ssey pOTT
; 5ﬂ‘<“‘,_o\ ok \
TSRO
23 o Sens N
2§ CONALD .

W, o
greas
ne ? .
SHALLIS 4 | 3, oiteihe
soukwar, | A Ketinene
o ;_.0. [st,
RroCRwALL: 4N oY%
chR.om ' XL,

P
.~
a

i ':‘,:'_!L WILLON. ST o
(FRUNKEFTL D ST

RE1,

ar

b
nGn un
3y
ISCULLM

i L
Sy i PHE A Y 4
s . T 91 “
p!,?n??;“st’ﬂ. FANG # ' E h%.:ﬁksa e
1= WYOOLLOCIAOQLOD wmiems
Fleciae T BT sy 3 IO cowELL -5
3 sy STEPHENSYDNEY ™ o ° !
§ jesr RS

1
w8

R

ST,

£

c ELHGHE

b 3 W RECRT
Cfswaria gt e

SV A P CROSSY

e e e M ety © A ar

e
iss

KiLomeraes,

= raFRANCI
Ly et

anteyY W
.

z
.
3

I

GED e

SR
Hospital ¢ 9 <
for <
" Vipmen & Mty

oy
TS
o & N
» 1% *
(3 . .
Sl s
¢3, A, M y ‘i,J ARTHUR
4:,_.,_;* "EA'DE o TuiA
RO F L RETaTunoR g
“~ ‘-7 Y . .1
N Loy - G
D Y .
ﬂn,]

[e—

LRSI

£ 39 wmnNT :flf,
3 '
L opeuenovg. Lo
R S
. THURLOW ST
PRART)

<9
iy et Sh. 4, g e |
3. 3 o om el LENELAND gt
iwfi‘”- g P 44 . 3 LA T
SR @ | atice ok
> ? [Barract '7§:€ ,
' ,_ iy
TCHARLES | ST
.Ij
{

WIALKRER L

[
Poyat 4 20MYEse o sar g

L 5
v L 8 &
e

~

Bl

T omcteey

’

g
’/
4

..

HMORE
1T NS

ERAN ~
cr. Mivenel
Sﬂm ! e
MGy PO
g P

Xt

2

("

Py
~{A0E T
LAZDETY

Gy

‘LO‘_\;)I‘:V\;.‘/ N (f—\ § c»""“

X
v.-.)a\\_\_ﬁ;{'_. g\‘@})

s

00 4
il

", En
Iy Han

v -

ire it
cosner |

=G

8]

i
4 ]

‘ L N
CENTENHIAL PA
. CEL Al ba




Ve R

\fhma{maﬂk Beacn

5

-.*u}\,;lu
- oy ST
e
f'\ \_ At

"2 u‘-———l"fuﬂ
RYRIE
e

g )
@ Na,,

%Y

cia
BR

83

Tacne

NOR

s

I\N‘.°°"\7:<|
w]
b,

'
Cuarten
i
Loy

Tarcaun
T wm, o
EPaip i

2x0

FI
a

r«anoaornuvw,g
P Annasites ]

HOTINL

ronng
—

<

5

WiLLOUG .

YALINGCTIS
SUCKNOW S

Cotats
Beoch

a3
=
Q
£
d
2
(D

STITHOLK

&7

\_;_.aa c_o.ur\'i‘ R
»

cmNEYi
G

Beaif w
P €

A

el

e

3

Neclsen Fh K
teel or
Shark Pt

S

GHTS

R otqgvess,

HEIG

Jley's Hd.

M’S
Brad

s

Lightoousd

Bt v

- HMAS Sydney A

Y
RN \ )
g, I,_\ B L:
L. : ;
& ol L-.

pORT

on's Pu.

v
]
5

t

K
v
\&mo,m\m ay qunm(s ,\( .
X

~

-

Sz

-

~

\‘-Rd(:ar
~

i

Clvmon} Y

ACBALGATTA
-

e

ARR:
ST,

".-H

VENOR

>

AAE

ey

Aeul

Ty

43
H
A8 » ~I7 S %
9357 < : A3NL
a1l o4 Sooeiiy
WNONOOAM, o ‘{ . ANVIREY
A
u iowwn - C Y
T ge s .
3! [ s omvd P
TR Sgsr (ks
5
ZaFii
- -V~
s o 4

0

. %
b Ty
i g
< Eu g
% itz
ERChE
PIERE
T h 2
Z
29 37
uge
g @ &
85§
g isE
i
g
b3

—-

228l

AV
HOUIMNY
Aw }
VU044 v ~,

———— 3,

o}

:‘*Km«rr'”—w— :

oSl

N

ey
o TAY

SMshonsPE
S

R arf

£
¥
o

o
ST
zl
SR
DEACLARY N 5T

=1 casreon

s1

a
wxl‘ahu"

£2AMETT

SN

HAY BERRY

S\,

i

Balls Head

~

n's Pt.

v

arn.

N

AosEEL VAL

el

g Nosze Pt

¥

>M
_>JT

1




UH.F. TRANSMITTING AERIAL PorTs Powr, Eizagern Bay
M S AND KINGS CRoss BEHIND.

v TTE ‘AND  KING S
DadLinG  Poiny WitHh EDeEcLIEF RusHeu RS Bay
PADD INGTO BEMIND co.ossy DaguincHuasT AWp
Anp N NB. PappincTon  BEHIND.

PaRTs of DARLING
PoiNT AND EDGECLIFF wirn DoJRtLe.

BaY on THE LEFT, REAR,

DPAruing Point  with DOUBLE LOOKING TowaRpeg
BAay  BEHIND.




