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1970lEEE I n l t e r n a W f o n a l  Convmnltron:  

Sessions andCommhltees 

T h e r e  are two ses s ions  of par t i cu la r  i n t e re s t  to G - SU 
m e m b e r s  at the  1970 IEEE International Convention i n  New 
York on March  23 - 26. The first is at 9:30 A.M. Monday 
on "Electro-Acousto-Opto- Magneto- Ela sto-Interactions,  ' I  

chaired by A. R o s e  of RCA, and featuring pape r s  by A. H. Bobeck, 
BTL,  I.P. Kaminow, BTL, A.H. F i r e s t e r ,  RCA, and A. R.  Moore,  
RCA.  The  second is a t  2 : O O  P. M. Monday, entitled "Acoust ics  
i n  Oceanography - - Navigation and Object Location. 'I G. Jaffe 
is t h e  o rgan ize r  a d  J. V. Bouyoucos the  chairman.  Speakers  
a r e  C.L. Buchanan, NRL, F.A. Andrews, Catholic U.,  and 
F. N. Spiess ,  Scr ipps Insti tute of Oceanography. Following 
t h e i r  f o r m a l  talks they will  par t ic ipate  in  a panel discussion 
enti t led "Challenges for  the Fu tu re , "  modera t ed  by J. P. Craven 
of MIT. 

While at t h e  Convention the m e m b e r s  of t he  P r o g r a m  
Commit tee  for  the 1970 Ultrasonics  Symposium will hold a 
meet ing on  Wednesday, March  2 5 ,  a t  1:30 P.M. in Room 524 
at the New York Hilton. Topic of discussion: Selection and 
Invitation of Invited Speakers .  Commit tee  m e m b e r s  a r e  
J. de  Klerk,  D.L. Hammond, M. G. Holland, S. Jacke,  
C.K. Jones,  L.W. K e s s l e r ,  J.E. May, H. Matthews, J .T.  McElroy,  
R.W. Moss,  W.L. Nyborg, D.W. Oliver ,  E . P .  Papadakis,  
D.A. Pinnow, R.V. Pole,  E. K. Sittig, E. S te rn ,  H. F. T ie r s t en ,  
and R.  M. White. 



MayAnnouncer 

TC-TR Corrc lavm 

During the 1970 IEEE International Convention the  Technical 
o m i t t e e  on Transduce r s  and Resonators  will  m e e t  on Tuesday, 
.arch 24, 1970, a t  2:OO P. M., in  Room 548 of the New York Hilton 
otel. A t  this  time r e p o r t s  will  be presented by Chairmen of each 
I t he  Subcommittees.  In addition it is planned to  discuss  the  fol- 
)wing: 

1. piezornagnetic Nomenclature Standard 

2. P i ezoe lec t r i c  Crys t a l  Standard 

3. EIA proposal  for Synthetic quartz  

.t this point a few comments  m a y  be in  o r d e r  by  way of organiza-  
Lon. Af t e r  Bill  Spencer  w a s  elected Chairman of the G-SU Adcom, 
ohn E. May, Jr. took ove r  a s  Chairman of TC-TR. J. H. Eveleth 
s the  new Chairman of the  Subcommittee on Delay Lines.  The 
ubcommit tee  on Medical Ultrasonics  h a s  been reorganized to  in- 
lude P e t e r  D. Edmonds, Chairman;  George Myers  and John Bedford. 
'his g roup  a l s o  consti tutes a Subcommittee on a s imi l a r  subject  
ponsored. by G-EMB. 

The Group on Sonics and Ultrasonics  is now i n  Division 4 under 
:he IEEE c lus t e r  concept. Divisions 3 and 4 will  be the f i r s t  t o  
Elect Divisional D i rec to r s ;  nominations a r e  now open, and wil l  
close Apr i i  30. The Adminis t ra t ive Committee of each Group is t o  
submit not l e s s  than two names ;  o the r s  m a y  be offered by the  m e m -  
bership by peti t ion containing 100 s ignatures  of Group members .  
Correspond with the  Staff Sec re t a ry ,  Nominations and Appointments 
Committee,  IEEE Headquarters ,  345 East 47 Street ,  New York,  
N.Y. 10017. 

Sonics and Ultrasonics  members will find themselves  grouped 
with o the r s  with whom they enjoy m o r e  o r  less affinity. The other  
groups in Division 4 a r e  Antennas and Propagation, Electron De- 
vices,  Microwave Theory  and Techniques,  P a r t s  Mater ia ls  and 
Packaging, and Magnetics.  Only t ime  will  tel l  how the interact ions 
w i l l  work out. 

Medical ul t rasonics  h a s  received a shot  in the  arm with the 
ippointment of Dr. Peter D. Edmonds, Dr. George Myers ,  and Mr. 
John Belford t o  the Subcmnmittee on Ultrasonics  i n  Medicine, a 
branch of the Technical Commit tee  on Transduce r s  and Resonators .  
D r .  John E. May, Jr., of Bel l  Telephone Labs,  Allentown, Pa., 
TC- TR Chairman,  recent ly  announced the appointments.  The 
th ree  can be reached as follows: 

Dr. P e t e r  D. Edmonds, Chairman 
Moore School of E lec t r i ca l  Engineering 
Univer s i t  y of Pennsylvania 
200 S. 33rd S t r ee t  
Philadelphia,  Pennsylvania 19104 

Dr.  George Myers  
Riverside Resea rch  Insti tute 
632 West 125th S t r e e t  
New York, New York 10027 

Mr. John Belford 
Hofral  Instruments  
Moody's Lane 
Norfolk, Connecticut 06851 

With a sl ight permutation, one a r r i v e s  a t  the m e m b e r s h i p  of 
the Subcommittee on Ultrasonics  in Medicine of ou r  s i s t e r  group 
on Electronics  i n  Medicine and Biology; Dr. Myers  is cha i rman  
of that  subcommittee.  The duplication of m e m b e r s h i p  should avoid 
duplication of effor t  i n  ou r  two Groups pursuing s i m i l a r  goals i n  
the biomedical field. 

6hl Spencer Neur Chairman; 

The G-SU Adminis t ra t ive Commit tee  has  elected William J. 
Spencer  t o  be Group Chairman i n  1970. He will do  double duty a s  
P r o g r a m  Cha i rman  of the 1970 Ultrasonics  Symposium, also.  

Will iam J. Spencer  w a s  bo rn  in  September ,  1930, i n  Kansas  
City,  Missouri .  He attended local g r a m m a r  and secondary schools 
before  enroll ing a t  Will iam Jewel1 College. He received h i s  A. B. 
d e g r e e  f r o m  th i s  college in Mathematics  i n  1952, and h i s  M. S .  f r o m  
Kansas  State University i n  Mathematics  i n  1956. 

F r o m  1953 to  1955 he  served in the U. S .  A r m y  Corps of En-
gineers .  In 1959 h e  was awarded hi s Ph. D. i n  Phys ic s  f r o m  
Kansas S ta t e  University.  H i s  thesis  work was  concerned with im-  
perfect ions i n  Alkali  Halide Microcrystals .  P r i o r  to joining the 
Bel l  Telephone Labora to r i e s  in  1959, h e  had worked a t  Atomics 
International and the  Sandia Corporation. 

Since joining the Bell  Labora to r i e s ,  Dr. Spencer  h a s  been i n  
volved i n  qua r t z  c rys t a l s ,  defects  in  solids,  X- ray  diffraction and 
acoust ic  wave propogation. He is a m e m b e r  of Sigma Xi, the 
Amer ican  Physical  Society and is  a Senior Member of IEEE. 

Biosketch by J. E. May, Jr .  

Wet BehtndTheEars 

I t ake  up  t h e  blue pencil  a s  your new Newslet ter  editor with 
some  trepidation, real iz ing that  I have to keep up the  s tandard of 
quali ty handed on by John May, and not being much  of a journal is t  
myself .  With the help of t he  membersh ip  and t h e  off icers  I hope 
to b e  ab le  to  put together  a passable  newsletter.  Of g r e a t  help on 
this i s s u e  have been Dan Bolef, Cliff Jones,  John May, AI Meitzler ,  
and E r h a r d  Sittig. With m y  only e a r l i e r  experience being the  
wri t ing of a college news column for a n  ethnic newspaper ,  m y  
s ty l e  m a y  l eave  something t o  be desired.  Writing about dance band 
and c l a s s  picnics w a s  something different ! If "who, what , when, 
where ,  why" doesn ' t  get  answered in  the  f i r s t  sentence,  please bea: 
with me.  I would l ike to a s k  the help of eve ry  m e m b e r  of the Group 

- i n  a s sembl ing  news of i n t e re s t  t o  t he  whole group o r  any apprec iab l  
s egmen t  of it. Most attention will  b e  given to i t e m s  wri t ten up in 
coherent pa rag raphs ,  and compris ing 5 to  2 5  sentences.  A s  f o r  
taking s tands,  t he  edi tor  h a s  no edi tor ia l  posit ion and will  not edi-  
tor ia l ize .  

Emmanuel  P. Papadakis  
Panamet r i c s ,  a Subsidiary 

of Es t e r l i ne  Corporat ion 
221 Crescen t  S t r ee t  
Waltham, Mass.  02154 
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TheChatrmanTdDr I+ 

Lake ItWas 

Looking back on 1969, the pending reorganization of the IEEE 
technical act ivi t ies  s e e m s  to be the event of outstanding importance.  
The groups will  be c lus te red  into 6 divisions,  each being r ep resen t -  
ed by one d i rec tor  on the IEEE board of d i r ec to r s .  This m a y  fore-  
shadow c lose r  cooperation of c lus t e r s  of groups on everything f rom 
meet ings  to  publications. I hope G-SU will  main ta in  a vigorous 
l i fe  and a d iscern ib le  identity i n  the yea r s  t o  come, even if  we a r e  
one of the sma l l e s t  groups.  

This y e a r ' s  IEEE Ul t rasonics  Symposium took p lace  in  St. 
Louis ,  Missour i ,  September  24-26. We had about 300 par t ic ipants ,  
somewhat fewer than at previous symposia.  Since about the s a m e  
number of pape r s  - approximate ly  100 - w e r e  presented ,  this  s e e m s  
to  ref lect  m o r e  a shortage of t r ave l  funds than lack  of interest .  The 
number  of pape r s  on sur face  waves was  conspicuous. I want to  
thank the cha i rman D. I. Bolef, and the  P r o g r a m  Chairman 
C. K. Jones,  a s  well  as the i r  a s s i s t an t s ,  for  making this  meeting 

a success .  


The 1970 Symposium will take place a t  the  Jack T a r  Hotel in 
San Franc isco ,  October 21-23, 1970, A. J. Bahr  being chairman. 
The 1971 Symposium is planned t o  be a t  the Car i l lon  Hotel in  Miami,  
December 6-8, 1971, J. E. May being cha i rman.  

Some t ime in December ,  all our  m e m b e r s  will rece ive  a copy 
of the November i s s u e  of Transac t .  -MTT, a spec ia l  i s sue  on m i c r o -  
wave acous t ics .  We a r e  indebted to G-MTT fo r  this  spec ia l  s e rv i ce  
to our membersh ip .  

Your Ad. Com. has elected W. J. Spencer t o  be cha i rman in  
1970. F o r  the  s a m e  t ime,  E. P. Papadakis will  be v ice-cha i rman,  
P well as taking over  f rom J. E. May a s  editor of the Newsletter.  

Thoughts about t he  future. O u r  group s e e m s  to  have attained 
a s ta t ionary  s i z e  somewhere  nea r  1200 m e m b e r s .  The attendance at 
our  Symposia s e e m s  leveled out a t  about 400. Our Transac t ions  
a r e  slowly growing, indicating vigorous activity in a number of 
a r e a s .  However, cos ts  will  r ise .  We appear  to be financially 
viable for the foreseeable  future. L e t ' s  keep  up the  good work! 

E.K. Sit t ig 

Chai rman,  G-SU, 1969. 


I 

The technical p rog ram of the  1969 Symposium covered m o s t  
of the ma jo r  areas of Ultrasonics,  with 19 invited, and 82 cont r ib-  
uted papers .  A spec ia l  p rog ram on Macrosonics  embracing s e v e r a l  
of the se s s ions  a t t rac ted  wide international i n t e re s t ,  with contribu- 
t ions being received f r o m  the principal cen te r s  i n  Europe  a s  well  
as North Amer ica .  The activity i n  microwave  u l t rasonics  continues 
unabated, with work  on sur face  and guided wave sys t ems  predomi-  
nating, presumably  because of the  inherent  compatibil i ty of devices  
in  this  fo rma t  with modern  integrated c i r cu i t  techniques. No less 
than  four out of the total  of twelve se s s ions  of t he  Symposium w e r e  
devoted to  this  field. An invited se s s ion  on  Relaxation P r o c e s s e s  

Cri t ical  Phenomena indicated th e continuing commonality of 
-

I 
-.est with physical acous t ics  in this  fast-moving a r e a  of r e sea rch .  

C. K. Jones  
P r o g r a m  Chai rman 

1969SympodumReport 


Prof .  Dan Bolef of Washington University, the General Chai r -
m a n  of the 1969 Ul t rasonics  Symposium, has  submitted his report .  
We quote f rom his comments:  

" Fewer  contributed pape r s  w e r e  submitted to the 1969 symposium 
than in  prev ious  yea r s ,  possibly due to the reduction in government 
r e s e a r c h  funding and the location. Eighty-three (83) contributed 
pape r s  w e r e  received with only one (1) rejection compared to the 
1968 f igures  of 98 and 5 respectively.  The pape r s  w e r e  of a gen- 
e ra l ly  high quality and were  well  received by the  attendees.  D t s -
cuss ion  i n  the  se s s ions  seemed m o r e  animated than on some p r e -  
vious occasions.  The drop  in the number of contributed pape r s  
enabled the  number  of sess ions  to  be reduced to  12 thereby remov-  
ing the need for  f o r m a l  evening p rograms ,  while maintaining 2 
para l le l  daytime sess ions .  This was  m o r e  widely apprec ia ted  
and i t  i s  recommended that this  a r r angemen t  be retained a t  future 
symposia i f  at all possible.  The t rend  towards microwave  acous-  
t i c  devices  main ta ins  i ts  momeqtum with 4 out of the total  12 
se s s ions  in  this  a r e a  with par t icu lar  emphas is  on sur face  waves.  
A spec ia l ly  a r r anged  sess ion  on  macrosonics  was well  received, 
a t t rac t ing  wide attention, par t icu lar ly  from abroad. ' I  

The symposium finished in the black, but just  bare ly ,  showing 
a surp lus  only 20% that of the 1968 symposium.  1970 should be a 
c r i t i ca l  year.  

Bes ides  Prof .  Bolef, the General Chairman, those who  w o r k e d  
on a r r angemen t s  for the symposium were  P ro f .  F red  Rosenbaum 
and Prof.  R .  K. Sundfors of Washington University. Heading the  
Technical P r o g r a m  Committee was Dr .  C. K. Jones.  On h i s  
commit tee  were  R.  W .  Damon, D. A .  Berlincourt ,  J. de Klerk,  
R .  W. Moss,  W. J. Spencer,  E. K. Sittig, D. L. White, T. R .  
Meeker ,  J.H. Rowen, M. J. Golis,  L. W. Kess l e r ,  J .  T. IMcElroy, 
B.A. Auld, J. R .  Neighbors, and W.L. Nyborg. 

Dr. JmhnV. N. Granger is 

NewPrestdent O* 

The IEEE 

Dr.  John V. N. Granger ,  Chai rman of the Board of Granger 
Assoc ia t e s  a t  Pa10 Alto, California,  has  been elected by the  voting 
m e m b e r s  to be P res iden t  of the  Insti tute of E lec t r i ca l  and Elec-  
t ron ics  Engineers  for 1970. His election was  announced i n  Novernbe 
by IEEE's Board of Di rec tors .  

Dr.  Granger  succeeds  D r .  F. Kar l  Willenbrock, Provos t  of 

the Faculty of Engineering and Applied Sc iences  a t  the S ta te  Uni- 

ver s i ty  of New York, Buffalo. He will  p re s ide  over the act ivi t ies  

of the wor ld ' s  l a r g e s t  engineering society,  having s o m e  160, 000 

m e m b e r s  located throughout t he  world. 
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E. W. Herold Cha i r s  Commit tee  to  Bug New Technologies 

During 1969, the Technical Act ivi t ies  Board appointed a 
:ethnical Planning Commit tee ,  which w a s  given responsibil i ty fo r  
ew technologies,  i. e. those which properly belong within IEEE, 
,ut might  be overlooked by our  p re sen t  31 specific technical groups.  
:he new Commit tee ,  under TAB'S Vice Chairman,  Edward W. 
lerold,  includes John R. Whinnery, Hubert  Heffner,  David M. 
lodgin, Ralph E. Armington, and William 0. Fleckenstein.  TWO 
neetings have now been  held, with objectives a) t o  identify the 
nost important  new technologies,  b) to a c t  on  those in  which delay 
s inadvisable,  and c) to propose a permanent  and effective mecha -  
.ism by which IEEE wil l  exe rc i se  continuous l eade r sh ip  in new sub-  
ec t  matter. The word "new" in this  context is  intended to include 
,oth the  scientifically new, and tha t  which i s  new t o  IEEE,  but 
night have a substant ia l  past history.  

Among the topics considered w e r e  the following: 

Computer  Aided Design 
Cable TV 
E l e c t r i c  Pr int ing 
Holography and E le  c tr o-Opti ca l  Sys t ems  
Plasmas and MHD 
Oceanography 
Acoust ic  Waves and Fi l ter ing 
Manufacturing Technology 
Cryogenics 
Applied Mathematics  
H i s to ry  of E lec t r i ca l  Engineering 
Social  Sys t ems  ( t ransportat ion,  education, pollution, 

c r i m e  detection, data  networks,  urban plan- 
ning, hospi ta l  sys t ems)  

In s e v e r a l  of these,  activity was a l r eady  under way before  
he Commitee w a s  formed.  F o r  Cable TV and for  E lec t r i c  P r in t -  
ng, two Ad Hoc Commit tees  were  formed to  undertake specific 

publication and conference act ions and t o  recommend a permanent  
home  for  the technology in  the IEEE structure .  

The m o s t  important  act ion of the Technical Planning Comrrdttee 
was  to  cooperate  with TAB to s e e  that  the future  technical organi-  
zat ion of the IEEE would be flexible enough, a l e r t  enough, and r e -  
sourceful  enough t o  a b s o r b  new technologies.  Language has been 
put i n  the  gene ra l  pr inciples  of organization of the Group s t ruc tu re ,  
and detailed responsibi l i ty  is t o  be developed, whereby i t  becomes 
possible  fo r  JXEE to rema in  the  leading professional  society i n  
e l ec t r i ca l  and electronic  fields. Whether i t  actual ly  does will  de-  
pend on the enthusiasm and participation of p re sen t  m e m b e r s  in  
adapting to  change. 

In many  c a s e s ,  responsibi l i ty  for action ult imately l i e s  with- 
in  the Group. IEEE Groups a r e  expected to  energet ical ly  a n d  a c -
tiv,ely a l t e r  a n d / o r  enlarge their  technical sphere of influence a s  
conditions change. However,  i t  i s  quite common in talking to 
Group admin i s t r a to r s  about a new field to  get a react ion such a s  
" w e ' r e  watching this new field with interest" ,  o r  " w e ' r e  a l r eady  
sa tu ra t ed  with m o r e  m a t e r i a l  than we can hand le - - l e t ' s  not expand 
even more",  o r  " this  belongs i n  IEEE but not with us" ,  o r  "we ' r e  
act ively pursuing t h e  subject" (when, in  fact ,  l i t t le  o r  no activity 
exists) .  These  react ions are hardly conducive to  a t t ract ing new 
m e m b e r s  who work in a new field, and show f a r  too much  love of 
the s ta tus  quo. In summary ,  the Technical Planning Commit tee  
u rges  Group m e m b e r s  to take a broad view of t he i r  technology and, 
when appropriate ,  to  s t r e t ch  o r  change their  definit ions of  scope 
s o  that  IEEE can best s e r v e  the engineer  and h i s  future  welfare. 

lEEE FeIIows@nG-SU 


Recently the IEEE issued a n  official list of Fe1lows with the i r  
group affi l iat ions.  Fel lows with membersh ip  i n  G-SU (G-20) a r e  
. isted he re .  Our Fe l low-members  have broad in t e re s t s  as evinced 
by the extensive list of other groups besides  G-20 following the i r  
nam es. 

H.W. Cooper 
7211 Windsor Lane 
Hyattsvil le,  Md. 20782 
G-3, 4, 10, 14, 17, 20;25 

Virgi l io  F lo r i an i  
P r e s .  Telet t ra  S P A  
Via Tren to  30 
27036 Mor ta ra ,  I taly 
G-3, 4, 6 , 7, 9, 10, 12, 13, 14, 15, 16, 17, 19, 
20, 21, 25, 26, 28 

F. H. Ingerslev 
The Acoust ics  Lab 
The Technical University of Denmark 
2800 Lyngby, Denmark 
G-1, 9, 12, 20 

A. S. Robinson 
Radio Corp. of A m e r i c a  
Bldg. 127 333 
Moorestown, N. J. 08057 
G-9, 10, 12, 15, 16, 17, 18, 20, 23, 29, 35 
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The Amer ican  Society for  Test ing and Mater ia ls  has  s e t  up 
a subcommit tee  on  Acoust ical  T h e r m o m e t e r s  under Commit tee  
E - 20 on Tempera tu re  Measurement .  The subcommit tee  is a lmos t  
a yea r  old. Its next meet ing is  a workshop ses s ion  in Toronto,  
Canada, on June 25. 

A t  its orgameat ional  meet ing l a s t  Apr i l  in Philadelphia, the 
group elected L. C. Lynnworth a s  chairman.  Ultrasonic,  but 
neve r the l e s s  audible, l e c t u r e s  on pulse  and resonance methods,  as 
applied t o  the rmomet ry  i n  gases ,  l iquids and solids f r o m  2 deg K 
up to  20,000 deg K, w e r e  presented.  Speakers  included H. H . 
Plumb f r o m  the  National Bureau of Standards,  J. M. I seman  f r o m  
H a r r y  Diamond Laboratory,  A. E. Arave  f r o m  Idaho Nuclear ,  
F. Rowland f r o m  Hewlett-Packard,  Prof .  J. F. W. Bell ,  f o r m e r l y  
Royal Naval College, Greenwich, England, and L. C. Lynnworth 
and E. H. Carnevale  f r o m  Panamet r i c s .  R.  L. Shepard of the 
Oak Ridge National Labora to ry  ag reed  t o  a c t  as in t e r im  sec re t a ry ,  
and his  s u m m a r y  of the meet ing appea r s  in  Ultrasonics  z ( 4 )  
260 - 261 (Oct. 1969). Detai ls  on the ASTM Toronto meet ing m a y  
be obtained f r o m  the subcommit tee 's  chairman.  

Courser 

Among the  c o u r s e s  offered l a s t  s e m e s t e r  by Northeastern 
University i n  its Extension School in Weston. Mass.  (Rte.  128 a r e a )  
was  one on ultrasonics.  These cour ses  a r e  billed as "State-of-
the-Arts" cour ses ,  and a r e  slanted toward engineers ,  scient is ts ,  
admin i s t r a to r s ,  and knowledgeable technicians outside the  academlc  
community.  A s  present ly  conceived, the c o u r s e s  a r e  supposed to  
provide a broad overview with some  penetration i n  depth. An  ex-
per imen t  i n  g roup  teaching w a s  undertaken, led by Dr. E. H. 
Carnevale ,  P re s iden t  of Panamet r i c s  of Waltham, Mass . ,  and 
Adjunct P r o f e s s o r  a t  Boston College. Also lectur ing w e r e  C.A. 
Carey,  L. C. Lynnworth, and E. P. Papadakis  of Panamet r i c s .  In 
the spr ing t e r m  a cour se  on Underwater Acoust ics  i s  being offered 
by John Butler of P a r k e  Mathematical  Laborator ies .  Information 
on the State-of- the-Arts  p r o g r a m s  can be obtained f r o m  

Mr. Donald F r e n c h  
Northeastern University 
Center  fo r  Continuing Education 
360 Huntington Avenue 
Boston, Mass.  02115 
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STANDARD TIME AND FREQUENCY: ITS GENERATION, CONTROL 
AND DISSEMINATION FROM THE NATIOKAL B U R E A U  OF STAN-
DARDS TIME AND FREQUENCY DIVISION. 

by John B. Milton, National Bureau of Standards Technical Note 
379; issued August 1969; 27 pages;  35 cents .  (Orde r  f rom the 
Superintendent of Documents,  U. S. Government Pr int ing Office, 
Washington, D. C. 20402; t he  Clearinghouse for  Fede ra l  Scientific 
and Technical Information, Springfield,  Virginia 22151, o r  local 
U S.  Department  of Commerce  Field Offices. ) 

Since i t s  inception i n  1901, the National Bureau of Standards 
has  been involved i n  the design, construction, maintenance,  and 
improvement  of s t anda rds  of frequency and t i m e  interval .  

This  Technical Note desc r ibes  some  of the cu r ren t  efforts 
of the NBS T i m e  and Frequency Division. Topics include the  
generation of the computed NBS t i m e  sca l e s ,  their  t ranslat ion into 
r e a l  working clocks,  and t h e  use of t hese  clocks in  coordination 
efforts with other  s tandards laborator ies .  The coordination o f  
c locks and frequency s tandards ( a t  t he  s i t e  of NBS radio s ta t ions 
WWV, WWVB, and WWVL i n  F o r t  Collins, Colo. ), the m e a s u r e -  
men t  and control  of L F  and V L F  radiated phase,  and the method 
of coordinating the  F o r t  Collins m a s t e r  clock witb that of 
NBS/Boulder a r e  also descr ibed.  

This  publication a l s o  d i scusses  the  relat ion of f requency and 
t i m e  interval .  Over the y e a r s ,  the NBS operational t ime-interval  
s tandard has  p rogres sed  f r o m  a pendulum clock with electr ical  
pulse  output through c rys t a l  clocks to  the present-day "atomic 
clock. I '  During t h e  s a m e  period, the operat ional  s tandard of 
f requency has evolved f r o m  a tuning fork to  a qua r t z  c rys t a l  o s -
ci l la tor  t o  an a tomic  beam device. Whi l e  t he re  is only a supe r -  
f ic ia l  connection between a pendulum clock and a tuning fork,  the 
present-day s t anda rds  of t ime  interval  and frequency a r e ,  by 
the i r  ve ry  nature ,  inseparable .  

NOTE: 	 Fore ign  remit tance m u s t  be in  U. S. exchange and should 
include a n  additional one-fourth of t h e  publication p r i c e  
t o  cove r  mai l ing costs .  



IEEE International Convention and Exhibition, Col iseum and New 
York Hilton, New York, N. Y. F o r  P r o g r a m  Wormation,  IEEE 
Headquarters ,  345 E. 47th Street ,  New York, N. Y. 10017. 

A-0 II b roust ical  Society of Amer ica ,  79th Meeting, 
xntic City, New Je r sey .  Chairman, Dr.  John V. Bouyoucos.

I 

Apr i l  21-24, 1970 

In t e rmag  Conference, Statler Hilton Hotel, Washington, D. C. 
P r o g r a m  Chairman, Dr.  Daniel S. Shull, Jr., Bel l  Telephone 
Labora to r i e s ,  Inc. ,  3300 Lexington Road, S .  E., Winston Sa lem,  
N. C. 27102. Deadline fo r  abs t r ac t s ,  March  7, 1970. 

Apr i l  27-29, 1970 

24th Annual Frequency Control Symposium, Shelburne Hotel ,  
At lant ic  City, N. J. F o r  information, write:  

D i rec to r ,  Electronic  Components Laboratory 
U. S. A r m y  Electronics  Command 
ATTN: AMSEL-KL-SP (Mr. J. M. Stanley) 
F o r t  Monmouth, New J e r s e y  07703 

o r  ca l l  (201) 535-1275 o r  -1805. 

May 4-5, 1970 

IECI-IEEE Transduce r  Conference,  National Bureau of Standards,  
Gai thersburg,  Maryland. P r o g r a m  Chairman,  Dr.  Robert  B. 
Spooner,  IMPAC Instrument  Service,  201 East Car son  Street ,  
Pi t tsburgh,  Penna. 15219 

i 

M a y  11-14, 1970 

IEEE International Microwave Symposium, Newporter  Inn, Newport 
Beach, Calif. P r o g r a m  Chairman, Dr. Ray Duhamel,  Grange r  
Associates .  

May 19-21, 1970 

1969 Conference on Signal P rocess ing  Methods for Radio Tele-  
phony, London, England. 

Information: IEE Conference Department ,  The Ins t i -
tut ion of E lec t r i ca l  Engineers ,  Savoy Place,  London W C 2 ,  Eng land .  

June 15-16, 1970 

1970 Conference on Solid State in Industry - - "The New Generation 
of Industr ia l  Control". Statler-Hilton Hotel, Cleveland, Ohio. 
P r o g r a m  Co-chairmen:  A. J. Humphrey and Bor i s  Mokrytcki,  
The Reliance E lec t r i c  and Engineer ing Co.,  24701 Euclid Ave.,  
Cleveland, Ohio 44117. 

September  21-24, 1970 

International Conference on Engineer ing i n  t h e  Ocean Environment,  
Panama  City, Flor ida.  P r o g r a m  Chairman,  C. B. Koesy, Code 
P750, Naval Ship Resea rch  and Development Laboratory,  Panama 
City, F lo r ida  32401. Deadline for  abs t r ac t s ,  March  3, 1970. 

October 21-23, 1970 

1970 IEEE Ultrasonics  Symposium, Jack T a r  Hotel, San F ranc i sco ,  
Calif. Gene ra l  Chairman: Dr.  A. J. Bahr ,  Stanford Resea rch  
Insti tute,  Pal0 Alto,  Calif. P r o g r a m  Chairman:  Dr.  W. J.  
Spencer ,  Bel l  Telephone Labs. ,  Allentown, p a .  

November 3-6, 1970 

Acoust ical  Society of Amer ica ,  80th Meeting, Houston, Texas.  
Chairman: Dr.  Douglas Muster .  
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