
Biographical Notes 

John Edmund Hayes 
John Edniund Hayes rctircd in July 

1969 as Vice-President of Engineering, 
Canadian Broadcasting Corp., Ottawa, 
Can., a post he had hcld since 1964. Mr. 
Haycs was born in Arcola, Sask., in 1910 
and movcd to Ottawa in 1920. He was 
graduatcd from Qnccn’s University in 
1935 with tlic dcgrce o f  Hachelor of Sci- 
ence in Engineering and in I947 he re- 
ceived the degtcc of Master of Science in 
Enginccring froiit McGill University. 

H c  joined the Enginccring Division of 
Cartatlian Broadcasting Corp. in 1936 
and during his 33 ycars with CBC hc 
held successively the posts of Assistant 
’Tratistiiission and Dcvelopnieitt Rnginccr; 
Assistant to the Chiel Engitieer; Chief 
Engineer; Director of Enginccring antl 
Technical Services; and Vice-President, 
Engineering. In the preparatory ycars be- 
fore the start of CBC television, hc visited 
the United States, England antl Francc 
to study technical developmcnts in those 
countries. 

During recent ycars, Mr. Haycs has 
been espccially interestcd in tccltttical ad- 
vances in communicatiorts and particti- 
larly in satcllite transmissions. In coopera- 
tion with the stafl a t  CRC Enginccring 
Headquartcrs in Montreal, Mr. llaycs 
was instrumental in cstahlishing CBC’s 
broadcast requirements for thc proposed 
Telesat-Canada communications satellite 
sdieduled for launching in late 1971. He 
has also worked with a Canada-Sweden 
study group which prepared a joint docu- 
ment on broadcasting satcllites for presen- 
tation to a United Nations working group 
on the peacclul uses o f  outer space. H e  has 
also bccn involved with Canadian contri- 
butions to the International Teleconi niuni- 
cations Union antl with the work of the 
Canadian Standards Association. 

He has been a member of the Society 
since 1953 and he was madc a Fellow in 
1966. I le  has scrvctl on thc Progrcss Corn- 
mittee and among his publications is a 
paper on “Telcvision Facilities of the 
Canadian Broadcasting Corp.” which ap- 
peared in the Novetnbcr 1959 issue of 
the Journal. 

Organizations, other than the Society, 
of which he is a mcmber includc the 
Enginccring Institutc of Canada, the As- 
sociation of Profcssional Engineers o f  On- 
tario, the Institute of Electrical and Elec- 
tronic Engineers (of which he is a Fellow) 
and the Corporation of Engineers of 
Quehec. 

During his rctircmerrt he plans to find 
time for his numerous hobbies, includ- 
ing sailing, amateur radio, photography 
and astronomy. He rcsides a t  2030 Fcath- 
erston Drive, Ottawa 8, Ont., Can. 

John K. Hilliard 
John K. Hilliarci rctiretl Octol,cr 22, 

1969, as Director of Research lor LTV 
Research Ccntet, Western Division, Aim- 
heiin, CA. IIe was born in Wyndtnere, 
ND, antl attended Hainline University in 
St. Paul, wlterc hc was graduated with tlie 
degree of Bachelor of Science, and the 
University ol Minnesota, whcre he did 
graduate work. In 19.50, the University of 
Hollywood, Hollywood, CA. conferred 
upon him the honorary degree of Doctor 
of Sciencc: in Audio Engineering. 

In 1928 Dr. llilliard joined United 
Artists Studios as Transmission Engineer. 
He joined MGM Studios in 1933 where 
he was activc i n  the dcvclopritetit OF 
mercury vapor lainp rccording and print- 
ing processes, push-pull recording and t l ie  
reduction oC phase shift in recording 
antplificrs. He was also involved in the 
development of the Shearer two-way loud- 
speaker system which received a 11 Acact- 
emy Award in 1936. IIc rciiiailic(1 wi th  
MGM until 1942 when he was appointed 
to the staff of the M;tssachusetts Ittstitutc 
of Technology wherr he was cngagetl i n  
the devcloptnerit of a ship radar system. 

_ -  

In 1943 hc joined Altec Lansing as 
Vice-president of Engineering. Betwccn 
1943 and 1960 hc was activc in the cle- 
velopinent of the Voice of the ’Ihcater 
system. I-le also contributed to the dc- 
velopnient of high-intcnsity acoustic cti- 
vi rotittien tal test systems, i n  iniature wi- 
denser microphones and other sound 
cquipincnts. In 1968 he developed an im- 
proved thca tcr a r i d  sound rci t tforcemcn t 
loudspeaker system. He was involved in 
the developtncnt of many otlier sound sys- 
tems and equiptncnts, including intelli- 
gence-gathering rnicrophonc systems, air- 
port noisc monitoring systems, Itcart mi- 
crophones, microphones to detect boring 
insects in pine trees and nticrophoncs t o  
detcct inicrometcoroitl particlcs in spacc. 
He also actcd as acoustical consultant for 
a number of structures, including the 
Mormon Tcmple a t  Los Angelcs, the 
Elks Auditorium a t  Santa A m ,  General 
Motors Kccording Studios in Detroit, 
Braniff Hotel in Acapulco and the Tele- 
phone Building in San Dicgo. 

H e  has becn a member of the Socicty 
since 1936 and he was made a Fellow in 
1938. His many activities in behalf of the 

Socicty include service on a numbcr of 
cotiintittecs, aniong them the Sound Com- 
mittcc (of which Itc was made Chairman 
in 1952) a i i t l  the Papmi, Warncr Award 
and St;cntlarcls Conitnittces. He has also 
servcd on tlic Hoard ol Govcrnors. He is 
the aittlior of a number of papcrs, 19 of 
which 1i;ive appcarcd in the Journal. He 
is also onc of the authors of Motion 
Picture Sound Engineering, a collection 
o f  papers published in one volume in 
1938 by the Academy of the Motion Pic- 
ture Arts antl Scieuces. 

Tlie earliest papcr authored by Mr. 
I IiIliatd which appeared in the Journal 
is in tlic July 1936 issue - “Study of 
Theatcr 1.orrtlspeakers and thc Resultant 
Ikvelopineiit of the Shearer Two-way 

Bctwcen 1936 and 1954, ,Journal papcrs 
of which he is the author afford a con- 
sistently interesting account OF develop- 
ments in acoustics antl sound cngineering 
which will undoubtedly he o f  value to 
future stutlcnts of that important era in 
that particular hranch of motinn-picture 
ctigincering. 

Organizations of which Dr. Hilliard is 
a member, other than the Society, in- 
clude the Institute of Environmental En- 
gineers, thc Acoustical Society of America, 
the Audio Enginccring Society and the 
Institutc of Electrical and Electronics 
Engineers. He is the Prcsident of Hear- 
ing Conscrvation Scrviccs, 5801 E. Wash- 
ington Blvd., Los Angelcs. CA 90022. 

I lorn SystclIl.” 

Arthur L. Ingalls 
Arthur L. Ingalls has spent alniost 40 

years in the lield, theory aud practicc of 
optical scicncc, first as a rcsearch engineer 
and later a s  a consu~tant. H e  was gradu- 
ated froin tlic IJniversity of Rochester in 
1 9 2  with the dcgrce of Rachelor of Sci- 
etlce with a major in Optics. Fo~~owirlg 
graduation he joined Corning Glass 
Works as an optical enginccr. He Itas also 
been associated with Ansco Corp., Bausch 
8c Lomb antl Polan Industries (of which 
he was Vicc-President of Engitieeriog 
and Dcvelopnient). 

In 1956 hc was appointed Rcsearch En- 
gineer a t  the University of Michigan, In- 
stitute of Science arid Technology, a t  Ann 
Arbor. His work a t  the univcrsity was 
tnainly in tlic field of cohcrent optical 
data processing in which he is rcgarded 
as a pioneer. One of his first projects fol- 
lowing the university appointrncnt was 
the design and production of what is be- 
lieved to l)c the first successful optical 
cross correlator for radar data. 
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Ilis work in cohcrent optics included 
such developnients as spcctruii~ analyzers, 
correlators, matched filters and holograms. 
Among tlie inventions for which Mr. In- 
galls holds patents is a two-dimensional co- 
heren t optical spa t ia 1 ti1 ter cq uipnicn t 
callctl a Lascrscan. I t  was dcvcloped es- 
pecially for processing seisillic oil cx- 
ploration data. More recently he has Ixen 
engaged i n  the optical processing of 
stereoscopic photogranimetric data and he 
has also worked with optical processing 
using holograms as data storage units 
a n d  as filters. 

His work in infrarcxl technology in- 
cl ircl~~l  tlic dcsign of a tlitfrac.tio:i litni~ctl 
infrared scanner. l l is  work in the field 
ol laser optics has inclutlecl tlic tlcsigtt of 
special lerises for use in both IIIC visible 
and inlrarctl regions, laser cavity design 
and analysis and the study of optical sur- 
face quality inllurncr on  1;isc.r light antl 
its coliercmce properties, noise ; t i i d  band- 
width. 

In 1961 he left the university to become 
the head of the Departnicnt of Optics Rc- 
scarch of Conduction Corp. and in 1965 
he decided to become a consultant. He 
opened an office in Ann Arbor and, quite 
recently, he movcd to 2835 Montmart Dr., 
Orlando, FL, 32809. He has equipped an 
office there with full-size drafting Iacili- 
tics ancl a Fritlcn electronic calculator. 

Mr. Irigalls is the author of a number 
01 tcchnical papers which havc appeared 
in such journals as ,Joiirnul of the Opticul 
Sociefy of Aitieriru antl Applied Optics. 
l ie lias bccti a n~cnihcr of tlie Society since 
1‘155. 

SPSE Chartcr Fight to Photokina 

l ‘ h e  Society of Photographic Scientists 
and Engincers (SPSE) is sponsoring a 
charter flight for the Iwnefit of SPSE I I I C ~ I I -  

hers antl other intcrcstctl pcrsons who 
plan to attend the 1970 Photokina. The  
flight will leave Scptenil~cr 17 from Ken- 
nedy Airport in New Yolk antl will fly 
nonstop to Cologne, Germany. T h r  r c t ~ ~ r n  
flight will lcavc from Colognc o i i  Octobcr 
I 1  and will fly nonstop to New York. The  
roundtrip fare is $165. ’Ihc group will 
;trrivc in Colognc two weeks I)eforc thr 
opening of Photokina (0ctol)cr 3) t o  give 
the group mcmbcrs ail opportunity to scr 
Europe on their own bcforr thc event. 
Thi,re is, of coiirsr, no obligation to attend 
Photokina, if some group memlier sltoultl 
prefer to continue his travels during the 
week rather than to attend tlic 1970 Photo- 
kina. Autos will be availahlc for rcntal. 
SMPTE members may ohtain further in- 
formation from Fred Garrctson, Rywaicr 
Rd., Annapolis, MD 21401. H e  can also hr 
reached by telrphonc at  (301) 268 1518. 

T h e  1970 Photokina will be held a t  Co- 
logne, Germany, October 3-11. Some 650 
coinpallies from 23 countries will partici- 
pate. Twenty-five exhibitors from the 
1Jnited States will show photographic 
cquiptncnt including motion-picture cam- 
eras and accessories, protectors, lenses antl 
;iuclio-visual equipments. Among tlic high- 
liglits of Photokina will bc an exhibit of 
Iiistorical iwrns of cquipment, including 
antique motion-picture cameras and pro- 
jectors, to celcbratc the 75th anniversary 
of film projection. 

1 he aniiouncctnetit of tlie liistoricxl rx- 
hibit notcs that the first film projection 
by Loitis I.umiPre on March ?2, IX!)5, wxs 
an  ititlustrial film entitled Workets L e m -  
iirg 11ie Luniidres Factory shown to the 
SociL.t(. d’cncouragenient A l’inditstrie na- 
tion;ilc. A frw months later Max and Emil 
Sklatlai~owsky projected t l w  first short 
filtii iit pulilic. On Novcnibrr I .  1895, they 
risetl tlir Hioskop tlesignrtl by thein to 
sliow short entertainment films i ts part of 
ii  variety pi.cigra111 a t  the Berlin Wintcr- 
ga rten . 

_. 

A tutorial seminar on t l i c  Scicncc ant1 
‘Icchnology of Information 1)isplay will 
I x  hcld September 14-18 a t  thc Long 
Islantl Graduate Ccnter of the Polytecli- 
nic Institu IC of Brooklyn, Fanningdale, 
N.Y. ‘I‘hc. wniinar is under the auspices of 
the Office of Special Programs, Polytcch- 
nic Institute 01 Brooklyn. There will be 18 
scssions designed to provide an iuitlcr- 
standing of the concepts underlying n~otl-  
ern information display ancl to relate 
thcsc foundations to contcmporary prac- 
tice. Topics to be discussed include Image 
Information Theory; Gconietrical Optics 
antl Iinagc Formation; Cohcrcnt Optics 
and Holography; Electron Beam Princi- 
ples and Cathode-Ray Devices; Lasers; and 
Sub Systems Large Scrccn Displays. Fur- 
ther information is available from Mrs. 
Helen Warren, Polytechnic Institute of 
Brooklyn, Long Island Craduatc Center, 
Routc 110, Farniingdale, L.I., NY 11795. 

The  38th Cmnvention of the Audio Engi- 
neering Society was held May 4-7 in Los 
Angclcs. Session topics were: Motion-Pic- 
lure cound ~l‘cchniques; Acoustical Noise 
and Noise Control; Disc Recording arid 
Rcproduction; Audio in AM, FM antl T V  
Bro;itlcasting; Microphones and Playback 
Cartridges; Loudspeakers; Electronics Ap- 
plied to Music: Audio Measureiiicnts antl 
Instritnirntatiori: Architectural Acoustics 
and Electroacoustics: Signal Control and 
Processing: Magnetic Recording and Rc- 
production: Music, Speech and Hearing; 
AnipliCicrs antl Audio Circuitry; Sound 
Rcinforceinent; and Audio Applied to 
Education, Science and Industry. A spccial 
feature of the prograni was a recording 
studio workshop held i n  several recording 
studios in 1.0s Angeles and Hollywood. 
Audio Engineering Society headquarters 
are at  Room 428, Lincoln Bldg., 60 E. 42 
St. .  Nvw York, NY 10017. 

The  llluniinating Engineering Society 
(IES) hcld its annual Theatre, T V  and 
Film Lighting Symposium May 24-26 in 
1.0s Angclcs. Highlights of the symposium 
inclirdetl roundtahle discussions on pro- 

duction tcchniques, light souIccs, luuii- 
mires and control systems and demonstra- 
tions of set and studio lighting. A techni- 
cal paper entitled “Light and Color in a 
Multiple-Purpose T V  Studio,” describing 
the equipping of Studio “A” of WAJA-?‘V 
Channel 23, Miaiiii. wits prescntcd by tllc 
iiutlior, Gcorgc Gill. ’l‘he paper had prc- 
\iously been awarded first prize in a com- 
pctitioii co!ltlurtctl by the IES S.E. I’loritla 
Section. 

The  Primary Pattern Generator (PPG), a 
ncw niachiile that makes use of a laser to 
draw p;ittcrns for tiny integrated circuits 
niorc intricate ~I ian prcviously possible, 
h;ts I)ceii developed a t  Bell Telephone 
I . ; i l ) o I a  tories, Mountain Ave., Murray Hill, 
NJ 07974. Tllc machine will be used for 
c.rcating circuit patterns in photolitho- 
graphic masks, which, in turn, are uscd by 
‘1Yestcrn Electric Co. in the production of 
integrated circuits for Bell System equip- 
ment. T h c  PPG consists of a moving table 
to hold an 8- by 10-in photographic plate; 
an argon laser as the light source; motlula- 
tors and lenses to control the laser beams 
antl a 10-sided mirror rotating on air 
bearings to reflect the laser beam and ex- 
pose selected portions of the photographic 
plate. T h e  laser beam can be controlled 
“with pin-point precision” to traverse the 
photographic pla te along 32,000 scan lines 
antl with 26,000 positions per scian line. 
T h e  beant can be directed with an ac- 
curacy of lcss than one arc-second. T h e  
PPG m i l s t  bc operated in a special con- 
trollctl environment chamber, where the 
temperature is maintained within 0.25OF 
antl each ciihic foot of air contains fewer 
than 100 tlust particles larger than one 
niicron. Oprration is so fast that the PPC 
takes only ahout 12 minutes to complete a 
sophisticated circuit mask which formerly 
required more than 12 hours of machinc 
time. 

An holographic system employing sot to-  
graphic and holographic tcchniques to 
produce thrcc-dimensional pictures under- 
water has been developed a t  CBS Lahora- 
torics Iiy a team of scientists one meinher 
of which was Iknnis Gabor who tlcvcl- 
oped the first hologram in 1948 and pio- 
neerccl sonography, tlic detection of 
objects i n  murky water a t  great depths 
and long tlistanccs by probing with sonar 
devices. 

The  “see with sound” system iiscs an 
acoustic wave transmitter which illumi- 
nates IjlOOth of an object Cieltl, each I /  
100th of a second, with a narrow beam 
which scans the cntire field. The reflected 
waves of 100 object points in each illunii- 
nated portion of the field are sensed by 
360 hydrophones arrangcd in a circular 
array. T h e  output from each hydrophone 
is atnplificd antl then modulated Iiy a sig- 
nal corresponding to an equivalent refcr- 
cncc sound wave outside the object field 
having a frequency equal to that of thc 
transmit tcd aroustic wave. Each joint sig- 
nal  is then translated into a corresponding 
light licnm for imaging in a corrcspontling 
circular array onto an intermittently driv- 
en photographic medium with a 1000 : 1 re. 
tluction in scale from thc hydrophonc 
array. l ’hc  photographic medium is tlevel- 
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