
Remote Phase Control of Radio Station 
WWVL 

TFIE standard very-low-frequency 20-ke. e&ion 
, from the National Bureau of Standards radio station 
WW VL et Sunset, Colorado, has been synchronized 
with the frequency of B working atoriiu standard 
located at the National Bureau of Standards Labora- 
tories in Boulder. Colorado, elevon milee from tho 
transmitter site. The phase-lock loop for this p q o m  
uses a servosystem similar to that described by 
Looney’, with the system elements necosvarily divided 
botweon the two locations. -4t Roddor Laboratarks 
is located a 20-kc./s. rweiver, phase tlotec:tor, ut,niiii(: 
standard and n 30 Mc./s. F.M. auxiliary transniit,i.or 
for rotnriiing error m ~ t l  referonci pliaso signals. by 
meum of diploxing, to n 400 C.P.Y. two-plieso sorvo- 
mot,or wit,h goar reiluction which (Irhws e rosolvor a t  
tho t,ransinittor sito. Tlio reeolvor, \vhicli is loc.atod 
ulectrically betwc?on tho local crystal oscillator an( I 
t,ransmittm illpiit, thus corrects the triuwmitt,cr input 
phaw so as to  maintain thc trnnainittcd output 
phase, as received at. Boiildor Lnl)orntor.ic?s, in xyn-  
chronixin with thc phase of t.lm c.ont.rolling at,oiriic 
oscillator. This system therefore correct ~i for 
frequency drift of the transniittcr control oscillator as 
well as for changos in phase which in genoral are 
known to occur in tho I rrtnsiniLter anel Antenna sys- 
tmn (ref. 2 and Wat.t, .I. D.. privata coii~mnunicntion). 
Coniparisoris Inotlc on n ~f~r~-lo\\.-freqiI~ni!y iiio~iitoi- 
betwoen tho l)l~n,so of t,lio rocoivocl W-ke./s. simiill nt 
Boulder Laboratnris ~ ( 1  that dcrivocl froilk t,ho 
working atomic st.nntlartl oscillator sliow that any 
uncorrected rantlon~ p l i ~ u  variatiom may uinoiint to 
no inoro than 0.05 pec. phase shift so that trans- 
mitted pham st8bilit.y is ewnt.idly that of tho . 
working atomic oscillator. 

From the resiilts of daily comparisoiis of the 
controlling atomic oscillator with that of the United 
Statos frequency standards, daily variations of the 
frequency of the working atomic stnndnrd are of tlio 
order of 1 or 3 in lo-*’. 
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