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FORWARD
It is intended that this and other bulletins will

- introduce to regional staff and others concerned, a brief outline

of new equipment about to be put into service. Regional staff
are nob always informed at the innovations vhich arise from Head

_ Office planning and development, and frequently find their first
-~ gontact with new equipment is its appearance on a facility scheduls

or its mention in the AEWCC listss

The general background information ineluded in these
bullebins, should afford clearer understanding. of the role of
new squipment, together with appreciatien of the engineering

~effort inwolved in its installation and maintenance.




- TIME PRESENTATION SYSTEMS
INIRODUCTION:

The original clocks used by operations staff fer air
traffic control and communication purposes were of several types.
Those used in commnication centres were generglly of the twenty-four
hour spring driven wall type with & sweep seconds hand, Smaller .
clocks mth similar appearance were used for mounting in ATC conscles,

e Ags the number of positions where tlme was to be presented
increased, it became ¢lear that, rather than employ an increasing
number of independent time pieces each indicating perhaps a different
time, a common system with all displays locked to a single sourcs,
should bs 4intreduceds — A master clock cenbrolling the required

mamber of slaves for each centre was the obvious choice for a system
to be generally adopted. Master clocks and slaves were installed at
several main cenbres and their use provided the background for the
subsequent specifying of what has become a standard cleck system.

3 It is the intention of this bulletin to econvey information
relating to the whole range of units incorporated in a master clock
time system. Ibtems which have been used for some time, and those which
‘are at present being employed are described. here along with those
which are at this stage something of an imnovatien o be introduced

-in the futures ‘ ,

L The units deseribed in this bulletin are set out below :=
1e : Magster Clocks
2 Master Clock Menitor and Distribution Panels
30 Synchronising Panels
Lo Slave Clocks
5, Time and Dete Stamps

6o ~ Time Injection Units

7o SARTIME Reminder Systems
8o Dual Master Cleck with automatic changeover
facilities (one only installed in Sydney)
5." The Wagner Master Clock hés become the standard time

keeping unit for departmentsl operations, Several "IBM® clocks
are in service, but it is intended that these be replaced as con-
venience permi‘hs a.nd replaeament Wagner elocks came to hand

6o , The :mtroductlan of a satisfactory master clock mom.tor

and distribution penel, has made system installation and settmg up

mich more eonvem.ent° i% removes the need to epen clock cabinets to
effect relay adjustments or other minor service acts. As .indicated

later on, clock movements are to be maintained by means of replacement
at fixed intervals, A Master Clock orite: correctly set up and regulated,

‘should not be touched except when the movement is removed for maintenances
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7o .. ... .:A%t some centres, it is proposed that two master clocks
be installed. Bach of these will be connected to a: separite clave
gysten with slave clocks-so positioned that at least one cleck

connected to each master cleck will be in view from any opsraiorts

position. By this means, it is intended that contimmity of time
keeping will bs greatly enhanced. .

8. Slave Clocks

Slave clocks are eof various types, some for wall mounting
and others for console mountings A number of ornamental twelve hour
dial slave clocks have been provided for use in passenger termingls.

Time Injectlon Units are used to record time signals
on aerodrome tape recorders, and so relate any portion of a tape
recording with the instant of its being recorded for the purpose
of analysing the evenls surrounding an air incident or air accident,

- 10e - The types of Time Injection Units in service at present,
generate time signals in morse code at minute intervals; those in
process of being purchssed, provide time signals in spoken tones and
thereby make recognition on play-back much easiers

The SARTIME reminder system referred to makes use of the

progresswe :mmute ‘by mimute switehing functions included in the Yoice
-Time ; Unit, These switching functions may be exploited

‘by provldlng exhernally connected digitel thumb wheels on which may be
pre-set a series of "SAR" reporting, times in twenty~four hour display
formes As time progresses, coincidefce with each SARTIME will camse
‘the ringing of a warning bell %o advige A.T. Controllers that the
asppropriate SARTIME has been reachede '

General identificatione and déseriptiens of the variocus
time system units are included in the following chapters.

2, GENERAL

1. . Magter Clcek,' Wagner

While the basic clock movement of the master clocks has remained
unchanged, several variations have arisen ever a peried of yesars, These
have been evolved for the purpose of making easier the tgsks of
Installation, synchronising, and maintenance, Master clocks now
fit inbo three types (1) Those of serisl numbers 1 to 24 AC wound
clocks with all slave operating relays and d:.stributien terminals
contained in a single clock G880, A o

' (2) Those ‘of serial mumbers 25-%0 36 which are
also AG wound, but include the slave eperating relays and distribution
terminals in a separabte box comneeted by cable and plug to the main
master cleck cabinets
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_ (3) Those of serial mumbers 37 and above are
designed to be used with a Moniter and Distribution Unit described
further on. The monitor and digtribution unit contains all the
slave operating relays and thé distribution line terminations to
which are connected small monitoring slave clecks, This unit
also contains a built in master clock monitor with associated
alarm circuits and a series of distribution line contrel switches
which may be used for stepping slave clocks independently from
master. clock conirol pulses so that correct synchronising ef 211
slave clocks may be readily effected. Master clocks above SN 37
are D.O. wound and require no A.C. connection of any sort for
their operatione

Type I monitor and distribubtion panels are essential
adjuncts to master clocks SN 37 and above, and these clocks .
cannot be operated without the addition of one of these panelse

Types 2 and 3 monltors are designed to serve as additions
to master elocks already in service (SN8 1-34)s These master clocks
are capable of independent operation irrespective of uhether a
monitor panel is comnected or note.

- Monitor and distribution panels have been ordered for \
all clocks of all types purchased to date,  When these came to hand,
it will be possible by the use of the different types of menitor
and distribubtion panels for each iype of master clock, %o bring
all master clock systems up to a standard of uniformity, both in
operation and appearance. Minor differences exist in each type of

. monitor to mateh thosse of the particular type of clock with which

they are to be associated. These differences are small and relate
‘mainly to wiring connections. The thrse types of monitor and dis-
tribution panels are .separately identified to enable the correct
unit to be chosen for the master clock for which it is required.

. . The Wagner master clock is of pendulum type, which is fully
degeribed in the Master Clock Handbook. The pendulum is actuated
. by en escapemgnt driven by a chain and weight., Seconds pulses are
generated by deans of the pendulum operating a set of contacts as
it moves from side to side, Mimute pulses are derived from a cam
system driven under control of the eseapement in such a way that the
position of the drive weight is restored each sixtieth seconds
This is achieved by means of a wind-up motor. The achion of the wind-
up moter on a cam produces minute pulsess The hour hand of the
master clock is driven from the minmube hand shaft by gears in the
normal fashion of clocks. For purposes of operating slave clecks,
seconds and minute signals are all that are required as hours are
produced in slave clocks by normal progress;we counte of minutese _
While all Wagner master clocks in service have the same-basic pendulum
movement, weight wind=up is effected in earlier clocks by an AC
motor (SNs 1 - 36)s and in later clocks by means of a special DC
wind-up motor similar to the typical drive of a slave clocke (SNB
37 and above).
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2e A feature of AC clocks is their ability to restore lost
minmute pulses into the slave system after a loss of AC power for
any period up to twelve hours. This feabure is described in the
clock handbeoks As the DC clock relies solely on DC for operation,
an interruption to the DC supply will result in loss of time display
on all slaves which must be advanced o correct time manually from
the master clock time-advance switch. The DC master clock will

in the same way as the AC clock, contimme operating for up to twelve
hours after a power failure. After twelve hours, it would be
necessary to restore the drive weight to its original position

by hand. This is equally necessary after short duration power
interruptions, as the DC motor rewind returns the weight cnly

that distance which it fails in one minute. As the rewind operates
‘only at minute intervals, it is obvious that the drive weight cannot
be refurned to its optimum position without manual assistance.

3¢- The accuracy of a properly adjusted master clock is
extremely good, and no difficulty is experienced in keeping time
to within a few seconds if a time check is made at regular inter—

V_als.

ba While it is the responsibility of operations staff to

advise technical staff of inaccuracies of time keeping in accordance
with the requirements of AOI Gen. 2., it is also necessary for
technical staff to keep the accuracy of clocks under frequent surveill=
ance. (This they should do by reference to the standard time signal
nominated by operations)s Corrections should be made to well
réguiated clocks by means of the Electro-magnetic control, and the
better the pendulum is adjusted, the finer the EMR regnlating voltage
may be set. The time displayed on a master clock system must not

vary from standard time by more than ten seconds.

5. Du

Because time-keeping is so operationally important, conbtimuity
of service is imperative. It is for this reason, that the duplication
of master clock systems has been initiated for various locations. Where
duplication is effected, two entirely separate systems are in operation
= ons master clock serves one group of operational slaves, and the
second magter clock serves a second group of slaves so arranged that
a system "A" and a system "B" slave is visible from each operating
position. A failure of either clock system leaves the second system
available for immediate use with the minimum of inconveniences. Such
is the phileosophy of the A and B master clock systems. Unfortunately
the benefits arising bring with them certain dissdvantages, the worst
of which is the sight of two operational clocks flipping over without
synchronisation., The remarks in the paragraph on monitor and distribution
units indicate how the synchronising difficulty is overcome. ‘

Monitor and Distribution Panels perform two important
functionse

(1) Monitoring of m/c movement operation is effected by means
of a comparator device wuwhich rotates s cam wheel vhen
activated by seconds pulses generated froem the pendulum,
Mimute pulses are also fed into the comparator, and the

coincidence of the sixtieth second pulse and a mimte
pulse is detected.
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Absence of coincidemce produces a "fail" indication,
which permits recognitien of any m/c cloek fault which
could effect good time-keeping, Such fault indications
may be displayed at any required position remote from
the m/c °

(2) The distribution arrangement of the slave cleck circuits
pernits adequate line overload protection by mesns of ecircuit
breskers fitted with alarm contaetss ZEach distribution
line, minutes and seconds, is connected to a small monitoring
slave clock which is used to synchronise slave displays on
that line o the m/ec. There are two sepgrate distribution
lines on each panel - a distribution line meaning a pair
"to operate both minutes and secends, that is, four wires.

Te ' The development and production of the Menitor end Distributien
Panel mede possible the removal of all master clock slave relays from the
main cabinet. This arrangement leaves the m/c¢ movement in a clear uncluttered
mounting position in its came, and permits any required relay adjustment

te be carried out without opening the m/c clock case or disturbing the
movement in any way. The absence of equipment other than the movement

in the m/c case, also allows ready removal of the complete clock movement

for the purpose of inspection and maintenance. A m/c movement is designed

te be removed from its case without upsetting or removing the pendulum,

_.8; _ . These features mske possible the introduction of a regular
maintenance contract as described below.

9. While all Wagner master clocks are basically similar, three .
distinet types are described earlier in this bulletins It has been necessary
to purchase three distinet types of Monitor and Distribubtion Panels %o
conform with the m/e'% in service.

(1)~ Panel type I for use with all clocks SHS 37 and sbove, and
are simply mounied alongside the m/c and plugged im.

(2) Panel type 2 designed for m/c SHS 25 to 36. In this clock
the existing separate distribution panel is unplugged and
the type 2 panel is plugged in o replace ite In accordance
with the purchase arrangements (T/8 C64/198) the replaced
distribution panel is fo be refturned to the manmufacturer,
E.S. Bubin and Cp., through the stores organisation, .This
return must bs expedited to ensure a constant flow of delivery
of panels type 2. The manufacturer recovers items from the
replaced panel %o prodnce the new panel, and his price has
been negetiated on this bewis,

(3) Panel type 3; is intended for use with the earlier A/C master
clocks SHS 1 to 24. TWhen panels are attached to these m/cs
it is necessary to attach cables by direct terminations Neo
plug is provided. It is also necegsary to discennect the
m/c internal reldys which should be left in positien tut ne
longer used. Details of the method of connection will be
found in the appropriate drawing. All relevant drawings for
time systems are listed at the end of this bulletin,
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(1) In the previous section, mention was made of the drawback
of non-synchronised pendulums in a duplicated master clock system. While
the device designed to remove this disadvantage is not included in the -
monitor and distribution panel and is still under test, it may be
discussed along with that units The circuit employed is shown on the
drawing HR 57037 sheefs 7=8 now heing prepsred. The operation of the
synchronising panel exploits the use of the EMR for automatie control
of the "B" systems Once m/e A~is set up and regulasted, m/c B should
be brought by pendulum adjustment to close regulation with A. Vhen
thig has been done, the connection to the synchronising panel shouid
be made., The synchrenising panel contains two bi-stable relays which
are driven independently from mimute pulses from each of the twe m/es.
Any non-coincidence of minute pulses is detected in the unit and
depending upon whether clock B is lagging or leading clock &, se a
corrective voltage is applied to the EMR of c¢lock Be This has the
effect of gradually bringing clock B to synchrenisation with clock A.
After fine adjustment the regulation achiewvable is such that the two
pendulums cperate with less than a second of time separation. Any
variation from standard time by clock A may be corrected in the normal
way by manually operating the A c¢lock EMR as necessary. Clock B will
continue to follow clock A and will remain in step. To faeilitats
setting=up adjustments, two eleciro-magnetic counters with a zero re-set
ara connected in the automatic EMR correction lines. These by mumerical
ecount, clearly indicate the direction of correction being applied and
if this rises by more than a few counts, it suggests that further
pendulun correction is required before refined control is attempted.

{2} Slave clocks conpected to the A and B systems will now
display similar time within less than one second. If master clock
4 were to fail, B would contimie operating but aubomatic EMR would
be remcved. The affect of this is that B could deviate sieadily
from standard time by a rate depending upon the accuracy to which
it has been regulated withowt EMR control. At the werst, this could
mean a change of perhaps three seconds in twenby-four hours. Once
the master clock A is restered to service, master clock B would be
brought back to correct synchronisation, in the mamner described
above, This arrangement presents a very reliable and accurate time
keeping system, and will be employed at locations where two clocks
are required. However the systen, becauze of supply delsy in the
provision of synchronising panels, must of necessity be introduced
into service gradually. Tullamarine will be the first location to
emploit this system, and the Tullamarine clock using an A and B
gysten will be extended to exercise surveillance over the Egsendon
master clock so that there is no significant discrepancy between
time displays on the same operational networks

by

1o Ingtallation of master clocks should be effected by
careful adhersnce to the details in the master cleck handbook which
describes the pendulum and clock movement and the care which mus$
be taken in setting up such clocks.

26 A maintenance contract has recently been established
with the supplier of the master clocks, E.S. RBubin and Co., Sydney
in such form that the conbractor will hold a reserve of master
clocks movements with a list of location priorities, with airfreight
t0 each location at three yearly intervals, a fully overhauled and
tosbed movement contained in a special carrying case mamufactured
for the purposse.
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3. Upon receipt of a serviced movement, it will be the
duty of the receiving station to changeover the movements and return
the replaced one to the contractor, Obviously the master clock will
be out of service for a short time which this procedure is effected.

ba Full details of the maintenance priority list have not
been completed as yet, and therefore cannot be included in this bulletin,
The maintenance contract is effected under O/N H.21033.. .. .

5, Instellation Programms
The ingtalliation programms for master clock sysﬁéms

will be established from time %o time through the normal documents
of AEWCC.

6. Additional Details

Stores Descriptions Ident.'Nos. Nominal Costs
1e Master Clocks (Wagner) V9/209 £505 ﬁlfﬁﬂ{?
(E.8. Rubin)

2s Master Clock Monitor ‘ ‘ S,
and Distribution Panels. v9/252 M4 § 357
Type 1. for clocks SNs . f
37 and above,

Type 2. for clocks V9/253 £154,
SNs 25 to 36

Type 3. for clocks V9/254 £174
SNs 1 to 25.
(E.S. Rubin)

3. Clocks Slave Miniature .. V9/242 £18
Mimtes only.
for use in Mswter Clock
Monitor and Distribution
Panel .

Ag above. V9/243 £1¢
Seconds only. '
(E.S. Rubins}.

4e Clocks, Sprlng'Reserva v9/236 £70
A8 wound - Wall Digital
(csa)

5. Clocks, Slave Wall Dial v9/210 £31
" with seconds.

6o Clocks, Slave Wall Digital v9/237 £70
with seconds dial
(csa)

7. Clocks, Slave Wall V9/247 £20
ornamental for passenger
termingls. 12 hr, dials.
(E.S. Rubin)
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8. Clocks, Slave Console
Mounting, Digital with
dial seconds.

{BE.8. Rubin)

9, Time and Date Stamés
- Jack-knife, Manual.
IBM , ,

(csa).

10s Time Injection Unit
Merse Code Sighals
(Assman)
- {Jaccby Mitchell)

11 Voica Time Injection Unit.
Voice announced time
..(to be purchased)

12, Timer, manual set for }
“RGG” times 0-60 seconds.
 (B.S. Rubin)
13, Master Clock -
{Mechanical Movement Only)
for replacement maintenance
~ (Held by E.S. Rubin).

14e Case, transporting fer sbove.

{Held by E.S. Rubin)

Relgvant Eréwia;:_

‘Master Clock Handbooks
DCA drawings HR 57037

M/G SNg 1-24.~ Sheet 1
SNg 25-36 = Sheet 2
SNs 37 above ~ Sheet 3
Magter Cloack-
Moniter and Bistribution
Unitse type I - Shest 6
..(clocks, SNs 37 and above)
type 2=
{clecks, SNs 25-36) Sheet 5
- type 3 :
(elockss SNs 1=24) Sheet 4

Synehranlslng Panel Sheets 7-8.

for Duplicated Systems.

84

J3ent. Noe.

v9/197
v9/196

Y17/15

v9/248

V9/209

V9/250

" Other Details Sheets = as required.

Datega;oeo;ooao-onoogoo

Nominal Costs ;

£46

£59

£280

£2
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