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INSTALLATIONS IN AUSTRALIA OF THE BRITISH 
POST OFFICE SPEAKING CLOCK MARK II 

E. F. SANDBACH, B.A., B.Sc. 
Introduction: Prior to the introduction 

of speaking clocks, "time-of-day" in 
Sydney and Melbourne was announced 
manually by a telephonist reading 
directly from a clock driven by one 
second impulses from a source of Stan 
dard Time. The service provided for 
the time to be announced to a number 
of subscribers simultaneously. Time 
announcing was a very monotonous task 
for which frequent relief of the tele 
phonist was necessary, and this difficulty 
among others Jed to the decision to 
install B.P.O. Speaking Clocks which, as 
well as saving the cost of continuous 
staffing, are providing a more accurate 
service with improved intelligibility. The 
design and manufacture of the speaking 
clock equipment have been described in 
earlier articles in this Journal ( 1, 2 and 
3). This article describes the installa 
tions in Australia and gives details of 
the performance since installation. 

Sydney and Melbourne Installations: 
In Sydney the speaking clock has been 
installed at the General Post Office 
building in the heart of the city. With 
a view to minimising ambient tempera 
ture variations with their consequent 
effect on the diurnal accuracy of the 
clock, the control equipment, together 
with the time-announcing machines and 
the time-signal generators, were located 
in a room on the third floor with no wall 
forming an exterior wall of the building. 
The general layout of the equipment in 
this room is illustrated in Fig. l. The 
special power plant for the clock has 
been installed in an adjacent, existing 
power room. 
At Melbourne, the clock equipment 

proper is located on the first floor of 

Fig. 2.-Speaking clock installation 1 st floor City West Exchange, Melbourne. 

"City West" automatic exchange, which 
is being air-conditioned, a general view 
of the installation being given in Fig. 2. 
The special power plant is installed in 
the exchange power room in the base 
ment of the building. 
The distribution of the speaking clock 

announcements to the telephone network 
via relay sets is effected in Sydney at 
City North automatic exchange situated 
less than a quarter of a mile from the 
General Post Office. Because of the 

Fig. !.-Speaking clock installation 3rd floor G.P.O. Sydney. 

relatively high speech level transmitted 
from the clocks to the relay sets, two 
special cables, one working and one 
stand-by, have been provided in the 
tunnel ·connecting the two localities. In 
Melbourne the relay sets are located at 
City West exchange, on the same floor 
as the clock equipment and only a few 
yards distant. 

Interconnection of the Sydney and 
Melbourne Speaking Clocks: In addition 
to the reserve facility at each installation 
of a second announcing machine oper 
ated from a different power supply, and 
as an extra precaution against complete 
failure of the service in either city, pro 
vision has been made to select and con 
nect by manual switching a suitable 
trunk circuit between the Sydney and 
Melbourne clocks. 

Timing Correction System: Time 
determination in Australia is the respon 
sibility of the Commonwealth Observa 
tory located at Mt. Stromlo near Can 
berra which measures, each working day, 
one second pulses from a particular 
standard quartz clock maintained at the 
P.M.G. Research Laboratories, Mel 
bourne. The results of these measure 
ments are in turn used, as explained 
later, in the timing correction system of 
the speaking clocks to ensure that the 
announced time closely follows Eastern 
Standard Time as determined by the 
Observatory. The correction system 
depends for its operation on the com 
parison at specified times each day of 
correction signals generated at the 
Research Laboratories with signals pro 
duced by the clocks themselves. 

The type of correction signal used in 
Australia consists of a series of pulses 
of 2500 c/ s tone of 100 milliseconds 
duration repeated at one-second inter 
vals, the start of each minute being 
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Fig. 3.-Daily calling rates. 

6 milliseconds or the failure of one of 
them. In the event of either non 
standard condition arising, the correction 
signal is automatically disconnected from 
the line and an alarm operated. 
The correction signals are available 

continuously at the speaking clock in 
Melbourne and also at the Melbourne 
Trunk Exchange, which is in the same 
building. Sydney obtains the signals by 
direct dialling, normally using one of 
two selected trunks. The transmission 
times of the correction signals over a 
number of representative trunk circuits 
from Melbourne to Sydney were 
measured and it was found that as long 
as the choice was restricted to any one 
of those on a 12-channel carrier system, 
the difference between channels was 
negligible. When setting up the Sydney 
clock, allowance for this transmission 
delay was made by advancing the phase 
of the pulses an appropriate amount 
relative to the synchronising track on 
disc 3. 

Correction impulses are switched into 
the speaking clock equipment at a pre 
set time each day during a silent period 
in the correction signal transmission 
sequence, in Sydney just before 8.55 a.m. 
and in Melbourne a few seconds before 
9.55 a.m. Signals derived at one-second 
intervals from the synchronising track 
of the clock are compared with the 
correction signals and it is determined 
whether, at the instant of comparison of 
the first pair of pulses, the clock is slow 
or fast. If the clock is found to be slow 
then it is advanced by an interval of 1 
millisecond; alternatively, if fast, it is 
retarded by the same amount. This 
correction is performed automatically 
and is completed before the next pair of 
pulses arrive for comparison. The one 
millisecond corrections continue to be 
applied at one-second intervals, until it 
is found that the correction signal and 
the clock signal differ by less than 1.5 
milliseconds when the examination 
ceases until the next correction check on 
the following day. 

Speaking Clock Traffic: The fact that 
there was already a well-established 
"time-of-day" service in both Sydney 
and Melbourne made more difficult the 
estimation of the expected increase aris 
ing from the introduction of the speak 
ing clocks. Provision was therefore 
made, by supplying one hundred relay 
sets for Sydney and fifty for Melbourne, 
to handle a little over twice the traffic 

marked by a longer pulse of 500 milli 
seconds duration. These signals are 
produced continuously by a correction 
signal generator coupled to a phonic 
motor driven by one of the frequency 
standards, which can be maintained 
within a few parts in 100 million of its 
nominal frequency of 100 kc/s. Timing 
adjustment to the correction signals, to 
take account of the Observatory 
measurements mentioned earlier, is 
carried out by means of variable phase 
shifters. The maximum daily adjust 
ment is normally 3 milliseconds. The 
correction signal generator is provided 
in _duplicate and continuous automatic 
comparison of the outputs is carried out 
to detect any time difference greater than 

Comparison of British and 

Centre 
Sydney 
Melbourne 
London (Holborn & Museum 
Glasgow 
Manchester 
Sheffield 
Birmingham 
Edinburgh 

Table 1 
Anstralian Calling Rates for the Speaking Clock 

No. of No. of calls No. of calls per 
Subscribers per week sub. per week 
252,526 269,805 1.1 
220,339 172,687 .77 

areas) 830,378 665,863 .80 
71,427 86,192 l.2 

100,018 102,407 1.0 
32,357 31,976 .99 
89,204 71,504 .80 
55,989 38,886 .69 
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stability possible with these oscillators 
may be obtained from the record in 
Fig. 5 of the one driving clock "B" in 
Melbourne. This oscillator was set up 
during the installation period and 
adjusted in frequency on 27/9/54. No 
further adjustment had been necessary 
in the period up to the end of February 
1955. This record represents the best 
performance of all oscillators included 
in both Sydney and Melbourne equip 
ments. Some others have required 
adjustment at intervals of two or three 
weeks. 

Some modification of the pilot tone 
alarm circuit has been made to take 
account of battery voltage variations 
larger than expected. During conditions 
of mains failure, the 50 volt exchange 
battery, operated normally under float 
ing conditions, drops in voltage with a 

.5PEAK!NG CLOCK,5 - TOTAL WEEKLY CALL.S 
Fig. 4.-Weekly calls. 

with the speaking clock, compared with 
the manual service. Such provision 
proved adequate except during the first 
four days of the new service in Mel 
bourne when ten of the relay sets used 
with the former manual service were 
installed temporarily to help handle the 
curiosity traffic. 
Fig. 3 shows the daily calling rate for 

the first month of operation. in com 
parison with typical figures for the 
manual system taken just before the 
speaking clocks were introduced. Apart 
from the· curiosity traffic during the first 
week of operation, there has been a 
permanent increase in the calling rate 
compared with the manual service. Fig. 
4 shows the weekly calling rate for both 
Sydney and Melbourne clocks from cut 
over until the end of January 1955. The 
effect of the general holiday break over 
the Christmas-New Year period is 
clearly seen. In Table 1 the usage per 
subscriber of the speaking clock service 
in Australia is compared with that in 
various locations in Great Britain. The 
figures for the British clocks were taken 
in May 1954 and those for Australia in 
December, 1954. The table shows that 
the use of the speaking clock in Aus 
tralia is quite comparable with that in 
Britain. 

Equipment Performance: In regard to 
the timing accuracy of the clocks, Fig. 5 
is a graph of the apparent daily errors 
as determined from the daily "correc 
tions" to each clock. These are the 
combined effect of two main causes 
namely, errors in the clock equipment 
itself and adjustments to the correction 
signals required to follow astronomical 
predictions as explained earlier. Whilst 
in three cases in Fig. 5 the maximum 
correction required was excessive, two of 
these can be explained by errors in the 
correction signals and the third, at 
Sydney only, by probable unstandard 
operation of the clock correction system. 
It should be remembered that for the 
period shown in Fig. 5 both clock instal 
lations and correction signal generators 
had been in operation for a relatively 
short period only and some improvement 
in the above respects can be expected in 
addition to some further small improve 
ment due to the settling down of the 
crystal oscillators. · 
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consequent drop in exciter lamp bril 
liancy. This in turn has resulted in the 
operation of the pilot tone alarm due 
to the decreased photo-cell output. To 
overcome this condition, the sensitivity 
of the pilot tone alarm has now been 
reduced by circuit alteration so that this 
alarm does not operate until the voltage 
supplied to the equipment drops to 42 
volts. This amended circuit has been 
operating satisfactorily since February 
1955 and has maintained continuity of 
speaking clock service until the alternate 
clock is again operating from the 
standby A.C. supply. 
Time Signal Generation and Distri 

buting Equipment: With each installation 
of speaking clock equipment two time 
signal generators or XNG machines, so 
called, were furnished, one of which is 
illustrated in Fig. 6. One XNG machine 
is driven from the precise 50 c/s supply 
derived by frequency division from the 
crystal oscillator and which feeds 
announcing machine "A" whilst the 
other is driven by the supply to announc 
ing machine "B". These XNG machines 
provide four different types of signal 
namely:- 

(i) one pip/ sec. 
(ii) six pips/ sec. 
(iii) six pips/hour 
(iv) XNG marine navigation signal 

once/hour 
As the precisron contacts supplied 
with the equipment for producing these 
signals were rated only· at 10 volts 1 
milliamp, some heavy duty contacts for 
the time signals were required. In 
addition provision for the multiple dis 
tribution of each type of signal was 
necessary. Consequently, a unit using 
3000 type relays operated by the anode 
current of triode tubes was designed to 
give four outlets of signal type (i), 6 of 
type (ii), 12 of type (iii) and 3 of type 
(iv). • 
The unit also provides the following 

facilities:- 
(a) Automatic selection of the XNG 

machine to follow the associated 
announcing machine in service, that 
is, normally XNG machine "A" in 
service simultaneously with Clock 
"A". 

(b) Manual control to override the auto 
matic selection of the XNG machine 
in service. This is provided to handle 

Fig. 6.-X.N.G. machine supplied with speaking clock. 

possible fault conditions where, for 
example, only the combination of 
announcing machine "A" and XNG 
machine "B" are available for ser 
vice. 

(c) Continuous comparison of the one 
pip/sec. outputs of the two mach 
ines. Should the time difference ex 
ceed six milliseconds, the outputs of 
both machines are disconnected from 
service and an. alarm is operated to 
call the maintenance technician. 

(d) Connection to both the aural and 
the visual (C.R.0.) general monitor 
ing facilities provided, so as to assist 
in the phasing of the XNG mach 
ines when they are started up. 

The time signal distribution equipment 
described above forms one panel on 
Rack No. 6 of the speaking clock 
equipment, thus keeping each installa 
tion complete in itself. 
The use of time signals and hence of 

this new equipment may be illustrated 
by reference to the scope of the service 
supplied by the Melbourne equipment, to 
which there are at present connected 
eleven permanent subscribers, including 
the Victorian national radio stations, the 
commercial radio stations and various 
Commonwealth and State Government 
Departments and Authorities. This ser 
vice had, for some years past, been ren 
dered on behalf of the Commonwealth 
Observatory by the P.M.G. Research 
Laboratories using pendulum clocks 
loaned by the Observatory. 

Conclusion. Judging from the period 
of operation so far, the speaking clock 
does all that its designers intended, both 
in regard to accuracy and reliability. 
This achievement is particularly note 
worthy when it is considered that the 
equipment, the installation of which is 
described herein, is the first production 
of a basically new design. 
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