
PAN EL I N  SCUSSION 

William J. Kk~pi*z,ynski, Moderator 

DR. KLRPCZYNSKI: 

I would likc to start off thc ciiscussio~~ by asking one cluestion and seeing how things dc- 
velop. First, I would like to find out  if anybody would want t o  comment on  the use of 
tlie lead scconc.1. Ilave there been any difficulties with respect t o  thc users'! Has i t  satis- 
fied everybody's necds'? Is cvery body happy? Are there many complaints? 

DR. WINKLLK. 

Please also conlrrient on the ~lscf~ilness of the UT-1 codc, and any criticism you may have 
about that. 

DR. KLEPCZ YNSKI: 

1 was wondering ~f Mr. S t a ~ l l u y  from tlir Nattonal 131ireau of Standards has any user 
reaction? 

MR. STANLEY:  

Yes, 1 indeed have, especially In regard to  thc DIJT-I code. As rilost of you are probably 
awarc, we transmit DUT-I corrections fro111 WWV as a series of double ticks every minute. 
Some of the seconds rrlarkers between the first and 15th seco~lds are doubled, and by 
simply counting the numbcr of tick? that are doublcd, one can obtain a coarse approxi- 
mation of the difference between our t ~ n ~ c s  field as transmitted and UT-I. 

For example, if two of the t~c ' k s  are doublrd, the DU1'-1 correction to  be applied is two- 
tenths of :] second. 

Now, 1 have rcceived somc complaints that thc double ticks as transmitted by WWV can- 
not  be distinguished clearly, especially during tirmcs of hiph atmospheric noise. The Can- 
adian station. CHU, uses a similar procedure, but their keying tone is of longer duration 
and i t  appears t o  be rnucli easier t o  discern their doublc tick thaxi it is in the format that 
we are using at  WWV. I would be intercqtcd in any comments that some of you may have. 

DR. WINKLER 

1 think one of ttie problems that we hnvc is that we of the PTTT corllmunity are really not 
directly representative o f  the many pcople who  usc these tirnc signals. And 1 would likc 
to encourage cacti one of us who has some interfacc with that community so that we get 
some reaction. That  community wc are talking about is not  represented anywhere. Be- 
cause these arc the people on radio reccivcrs and they d o  not  speak u p  o r  d o  not  talk 
back - if you want to say that. 



So we really liave a problem. I think we will cxpect in the next year, and continuing, a 
discussion on the ~lsefillncss of the prcscnt arrangements, and their possible improvement. 
I would very mi~clt appreciatc any icleas o r  criticisms, bccause we w e d  these ideas. 

MR. LA VANCXA U: 

As one of the iisers of tlic DUT-I code, I would like to know what can be done to  have the 
Navy Department transmit the DUrI'-I code properly. 1 notice that many times the DUT-1 
codc transmitted by Navy stations is not the correct code. 

I think that users should be guaranteed thc correct UT-I codc. And 1 wonder what NRL 
wants t o  say about this. 

MR. STONE': 

?'he reason that it's different on the VLF is that we arc using the FSK in order t o  put a 
CW signal out,  with FSK you liave a little bit of a problem, but basically what we were 
doing was to  try to make it closer t o  our type of transmission. 

MR. L A  VANCEAU: 

No, I'm sorry, maybe 1 didn't rnake myself clear. The DUT-1 codc transmitted by the 
Navy station is sornelirnes not  the one that is supposcd to  be transmitted. Solnetimcs they 
forget to change it. 1 wonder how t o  make certain that the station will transmit the 
correct DUT-1 code. 

MR. STONE: 

That's a hard one t o  answer. 1 don't know how you guard against lapse of memory, o r  
whatever it is. But 1'111 sure that there could be some kind of  operational procedure, 
maybe automatic, that would take care of that. 1 see no  reason why not ;  it's just a matter 
of knowing whether or not it's occurring. 

DR. WINKLER. 

We have a proble~n which increases with the numbcr of controlled messages and the 
numbcr of adjustments. 1 think the point really is, is it necessary t o  have the DUT-I code 
t o  a tenth of a second? How many people are using it? How many people are getting it 
from the published value in, for instance, the "Notice t o  Mariners"'? 'That's really a 
question which has to  be investigated. 

DR. KLEPCZYNSKI: 

This leads into another problern which 1 wasn't aware of, but the Manned Spacecraft 
Center in Houston, Texas, was really upset by the ]cap second. The Apollo launch can't 
really be delayed too m u d l  after December because if' it is, then their time system will be 
offset by O I I ~  second. And all their orbits are precomputed, so this is a vcry difficult 
operational problem to  overcome. They essentially just can't schedule a launch, especially 
a manned launch, during the period of a leap second. 



MR. WARDKZP: 

This, I might add, is also truc of tlie Skylab project. They arc particularly concerned, not 
rieccssarily when they are sending up ~inm:unncd satellites, but cert;linly when they're 
having manned satelli tc activity. 

DR. REDLR: 

It's sort of a legitimate cluestlon, "Why Sa1111ary 1 7 "  because if you 1i:lve any program or 
ai~tolnatic systenl you havc to work hardcr on Jan1r:lry 1 to recognize the Julian date 
going from 365 to  onc, arid so on. Why is i t  that it's tione then? 

The reason for that is that otlierwisc no intcrnatic~nal agreernent could have been reached 
in the discussions about the uhL~iigc of thy old UTC \ystem, a n d  T remind you about your 
troubles which you had whcrl y o u  were to be prepared to makc frccluency changes in 
~nulttplies of 50 parts in 1 01°, possibly every y e x ,  also steps of one-tenth of a second, 
s o ~ n e t ~ m c s  q u ~ t c  frequently. 

Don't forgct, wc havc been excc.ed111gly luck) frorn 1966 through 1972. We had only one 
step and n o  frequency changc. bu t  tlie s ~ t u a t ~ o n  could havc changed. Following sonic 
legitimate complaints frorn tlic pllysici\t\ and  fro111 radio engillccrs who wanted an inv'lri- 
able frecluency base conncctctl t o  the time-signal et-nission, it becarne clear that the off- 
sci h ~ d  t o  be dropped. 

Now you cannot drop thc offsct without at the same tililc incrcaslng the tolerance between 
LJT-1 and the tiine signal. A n  incrcase of the tolerance I think was iilost s t r e i ~ ~ ~ o ~ ~ s l y  
objected t o  by a nutnbcr of people and a n~~t-nber of n,itions. For instance, tlic Russians 
objected to that incredse of tolcr,lnct. vehemently for years. When it finally becarne clear 
that there was st111 ;1 pocslbility ol r c a c h ~ n g  somc dgrccmcnt, it was only on tllc c o n d ~ t ~ o n  
that any cliange take place only 'it ,I fixed date. Now that couldn't be done. You cannot 
have an exact second introduced at  d fixed date  and still stick to a tolerance of 0.7 second. 

So the solution was modified not one fixed date, but two fixed dates. And finally every- 

body agreed on two fixed datrs. A step sucond could only be introduced at  the end of 
June o r  at  the end of Deceinbcr. 

There is some additional provision in the TAU rccornrnendation - and also 1 think in the 
C'CIR recom~nendation - that in extrcrne cases thu stcp second could be introduced a t  
another month, or at  any tinle. And t h ~ s  may brcorne ncccssary. Our  learning period is 
very short; we have not seen ,my really violent ~lialige in the rate of rotation of the earth. 

But I believe that should answer tlie cluestion, "Why have these two periods been selected? 
Couldn't it be at  any other tinre?" 'I'he reason is that - in bricf - you should make such 
drastic changes only with cornplete international agreerncnt. Nothing worse could 



be imagined than to  have these 40 or  so time service stations mentioned before, meet on 
two different systems, or three different systems which may be half a second apart. 

It's for that reason that I think the present system is a great improvcment. Of course, by 
necessity i t  has t o  be a compromise. The irnprcssion is, "How mucll d o  we pay?" 1s it 
intolerable, or can we still effect somc improvements? 

MEMBER 017 THE A UML'NCE: 

I am in fact very happy to  hear that the leap second is going t o  cause some problems 
operationally. We have forcscen some of that. And I wonder if any progress is being made 
towards a uniform time scale. 

The leap second is, as you say, a compromise. And most of the information that needs to 
be used by those users who depend on it, can be provided by radio signals. In most other 
cases thc publications on the time difference should be adequate. Is there any further 
development along those lines? 

DR. WINKLER: 

I know for certain that there will be no  change in the basic concept for at  least five to  
ten years. Another change within only two or  three years is out  of the question. 

MR. KEA TING. 

Does WWV announce shortly before thc hour, fivc or  ten minutes before the hour, for 
example, the maximum usable frequency? 

MR. STANLEY: 

No, sir, WWV docs not announce maximum usable frequency. We d o  not  have that data 
available to us on a day-to-day basis. 

M R .  KEATING: 

I would like t o  suggest that that would be very useful. 

MEMBER OF THE A UDlKNCE: 

We find the present system most useful, having originally developed all our equipment 
around WWVB, the 6CLkHz station, because of the various offsets in the other signals. Is 
there any anticipated dropping of that station now? I have heard rumors that it was to  be 
phased out.  Is that so? 

MR. STANLEY: 

There is nothing definite t o  report at  this time. There is some speculation, of course, that 
eventually WWVB will be phased out.  As for a target data, 1 have heard that 1980 might 
be a reasonable datc t o  look forward to  now for phase-out of WWVB. But there is nothing 
certain. And certainly nothing definite at this time. 



MR. CUR 7 K I G l f  T: 

I'd like t o  make a commcnt on WWV. We i n  thc deep space net, unlike other pcople, d o  
have cat:istrophic failures in our tinling system. And we d o  appreciate very much being 
able t o  put on thc headset or the scopc, or  whatever, and being ablc t o  be in the ballpark, 
so to  spcnk. It's a very, very i~sdblc tool in the cnsc ol catastrophic failures. 

MR. STANLEY 

I don't rnean to paint a gloomy picture. Perhaps I llave in talking about the shortcomings 
of high frequencies fbr time and frequency dissemination. As satellites comc into the 
pictt~re and become f ~ ~ l l y  operational systems, perhaps WWV rnay be curtailed. But 1 
think it will be many, rnany years beforc the servrce is stopped altogether. 

M R .  CUR TR TGHT: 

1 didn't rnean to  sidetrack the discussion concerning WWV. We use WWV every day for 
setting the master time on our computers for  the ranging operation. tlowcver, our master 
station clocks are comparcd and phased t o  WWVB, and it is for this rcason I was conccrned 
about the possible termination of  that station. 

DR. WINKLER. 

I n  the absence of' any further comments here, 1 would like to  say sometliing concerning 
WWV. As I said bcfore, I am in cornpletc agreement. 'I'his is an extremely important 
servtce, for instance, here 011 the east coast, in Washington and in Florida; the day-to-day 
variations in thc time of arrival of 1 5 - r n H ~  signals arc on the order of O. 1 millisecond. 
You can get that with a relatively cheap high-frequency receiver. And I think that is very 
difficult to  beat, also in respect t o  thc difficulty o f  tuning the receivcr. 

There are, tlowever, a couple of comments. If any station wants to routinely monitor 
the signals from WWV, or from any standard-frequency tlme signal which is convenient 
and close, dori't forget that one of thc benefits of thc new UTC system is that overseas 
we have quite a number of stations, incluciing the Russian stations, which are very close 
to  the epoc11 which wc use here. 

But if you have the signal monitored, I think it <hould bc monitored a t  the sarnc time 
during the day. One must insist that tlie operator not uhange the bandwidth control on 
his communication receivcr, if he has a variable bandw~dth.  You should encourage him 
to  demonstrate that to hirnself, t o  look for variation in the tirnc of arrival, which can be 
sevcral rnillisecc~ncis if 3 di fl'erent bandwiri tli is uscd. 

He st~ould bc enco~xraged t o  watch thc dif'l'erenoc 111 time of arrival as noted when you 
tunc in or when you ac-ust  for the beginning of the tick, ns opposed to  a zero crossing 
later on in the tick. The reason fbr this is that in the first case you depend on the transient 
response of your rccciver, and in the second one yo11 get into the steady-state response. 




