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ABSTRACT

The National Institute for Standardq (NT3),

ponsibility of establishing and maintaining 2 = i
physical nmeasurenents and providing mesns  for b ffective wtilii-
zation. Yime and freguency diviaicon of  -gypl maxes Lhe ‘nterna-
tional comparison to relate NIS {requency slandard to UTC.

Traceable frequency calibrations to NIS of standard clocks kept in
other Dgyptian sclentific organizations, military and industrial
lahoratorles are provided by means of daily ftelevision measure-
ments and common-view monitoring of Loran-C signals by the user and
by NIS

This paper describes the Frequency and Tinming system used at the
NIS and the methods of comparing NIS frequency standard with U%C.

Diagrams and specifications of today's syatem anc plans Tor Duturo
work will Dbe presented.
1. INTRODUCTION:

Time and Frequency Laboratory of Egypt was establlished in 1967. 1n
that year the National Institute for standards KIE took delivery

of its first commercial cesium standard. From  then on, it has
been developing step by astep and its performance  level has also
progressed gradually. Tﬂturnationa; comparisens  are continuosusly
carried oul tc relate NI freguency  standsrd Lo UT0 since 1967.

Reception of VLF ﬁFdWHmlLSLOHS from GLBR (16KHz), gby, England was

used for phase comparison with pgood resulis T—L]

In March 1982, NL3 contracted with ALD and National Institule of
Standards and Technology NIST, Boulder to lmprove ithe time and fre-
quercy measurement system. Upon the delivery of receivers, reception
of Omega transmissions and LORAN-C navigation slgnals have been
started. The results of continuous phase comparison between Monro-
via, Liberia and the NIS3 frenuuncy atandard using the Unega
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transmitter (12 Kllz) a distance of 5100 km were given in Ref [3] .

A study of the receiving conditions using the Loran-C transmissions
of the Mediterrancan chain was wmade at NIS to determine the accu-

racy and reliability of time difference measurements [4] .

2. PREZENT STATUS
2.1. Refeorence clock aystem:

The reference clock ayastem currently being used at  the NIS con-
sists of the Cesium Beam frequency standard, a secondary Rubidium
vapour frequency standard and high guality crystals. The primary
frequency standard for the timing system is  the HP model 50614
(opt. 004) Cesiwum beam oscillator. The outputs of the frequency
standard are used as reference signals to drive the LORAN-C receil-
vers and other equipment via the distribution amplifier. Battery
operated power supply 1s used to provide uninter-—ruptible power
Lo the standard In  Lthe oevent of a power fallure.

2.2. Measurement Facility:

The receiving system comprises twe VLF recelivers, three automatic
Mieco receivers and two 2000 C LORAN-C timing receivers. The data
acquisition syatem is based at present on a personal computer with
time~of-day clock, printer and disc store the data system was pro-
vided from NIST, DBoulder [5] . A functional diagram of the equi-
pment used for the realization of UVC (NLS) 1s given in Fig.1 and
the photo of the timing system ils  shown in Flg.2. UTC (N18) is
connected permanently to the start terminal of each channel of the

4 channel ftime interval counter.

Each station 1= rcceived by means of two types of the Loran-C rece-
ivers and Lhe receiver output 1s connected Lo the stop terminal. Each
measurement, is Lhe mean of 400 time differonce readings. The
computed results, togethor with a time Lag are printed each hour on
a Tloppy disc for permanent storage and subsequent analysis.

3. DATA COLLECTION AND PROCESSING

T trom kKargabarun, Turkey in the Medi-
terranean sea chain  nas the mainstay of the ftime link from NIS
to the Bureau Internastl e Lt'Heure (BIH). Repular measuroements
are made on the automnnted meazurement facility., The fime interval
counter makes the time interval measurenents and Lransfers them
to the computer for storage orn  disc. When all Lhe necessary data
ls stored, time position analysls 1s accomplished by using the

For many years, loran-C
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data analysis system.

NIS
data.
Lo had

The data collected at NIS ab the last 2 montns
7990 Y is a good example of problems arizi
The plot shown in Figure 3 shows that arcund
a sudden jump of about & us, then continimng
rate. Figure 4 gives the datz after removing

In Lhe meantime & ocontblnuou
station clock 1s  carriec
uld be of great value Lo
cauae of much storter distanco
relative frequency of the [

An  example of measurements made over a number of days ls snown Grn
Figure 6. The values shown repraesent accumulaled phnase
shift., The phase shift i3 medbUPPd 4

the  outpubl ol a
.

)
Loran receiver fo the ¢a(NIS) for 2 houra.

AT
Nl U

4, 'TIME AND FREQUENCY CALIBRATICN ANE

The dissemination of  the time/ﬁ?equ@ncy Antts within the country

is realized by ftwo lechnique

1. Passive TV synchronization
and 1x1079 in fregquency can be acnievec

2. LORAN-C common view monitoring: Frequency calibrafion require-
ments at the level of - part in 102 can be =zchieved using tnis
service.

rf rﬂ

chnique: =5 of 160 us in time

Calibrations are provided for precision ors and reporls giv-
ing the relative frequency versus cs(NIS) are supplied,

ers  ard lan

‘e and froguency mad-

]

Periodically, the NIS holds workshoeps 1

technicions invelved n the applicatlion o!f
surements.

5. FURURE PLANG

In the near future the QQVP'@*metS jn the Lime and kreguency stan-

dards field will {ocus on the mert ime comparison
techniques via aateliites . Ty runication satel-

lites),

i ra e

The future goals ©
vehicle for fime and

help the communicationsa Vol
merts in digital communication systema.
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For all the activities planned and mentioned above, anyone intere-
ated in cooperating will be welcomaed., The laboralory alse welcomes
any proposals from other laboratories, for coljaboration in this
field.

6. CONCLUSION

Current activities 1in the PTVI area al NIS kgypt has been presented.
NIS maintains a cesium beam reference standard, continuously compared
with UTC using Loran C sipgnals. NIS clock data is reportoed. The
retative frequency of the clock station 8990 X is given.
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Fig.3.  (§ US LORAN 7598¢ (M)
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Fig.5. (§ US LORAN 833X (M
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QUESTIONS AND ANSWERS

GERNOT WINKLER, USNO: I wonder if there is any possibility of suggesting to the authorities
which operate chain 8990 to put it more exactly on frequency, because your numbers indicate a frequency
offset of somewhere around 1 x 107!, Or am [ mistaken?

MS SAMUEL: They don’t make an attempt to keep it on frequency.

MR.. WINKLER: Then I suggest that they adjust it regularly as is done in the U.S. to keep it very
close to the time and frequency of a national reference. In that case, the users could obtain the services
directly, for example, frequency calibration.

MS SAMUEL: They don’t want to negotiate with Egypt.
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