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TI{RO}IBOGENIC CHAMCTERISTICS OF CERAMICS

The f ield of biornedical  engineering requires a wide var iety of mater ials which ' ,
" iJmust be conpat ib le wi th blood, t issue, and bone. The most cr i t ical  area of  appl i -  
- - ,

cat ion is concerned with mater ia ls which must be placed within the body and funct ion \

over extended periods of t ime. Surgical irnplants of polymeric naterials have exhib-

i ted physical  and chemical  instabi l i ty .  Metal  i rnplants are usual ly stable physical ly,

but of ten react chemical ly af ter  long per iods of  exposure to body f lu ids.  on the

other hand, ceramics of fer  the prornise of  both chemical  and physical  stabi l i ty  s inee

they usual ly exist  in the highest oxidat ion states.

When consider ing a mater ia l  which wi l l  be in contact  wi th blood, t issue, and

bone, i t  is  f i rst  necessary to determine i ts compat ib i l i ty  wi th blood. That is,  i t

should nei ther damage blood components nor incur elot t ing.  Damage to blood compo-

nents is indicated by the release of  chemicals composing the blood. The presence of

the released chemicals can be determined with the use of  standardized hospi ta l  b lood

analyses such as the Styphen Time Test, which indicates the amount of thromboplastin,

a factor i -nvolved in the c lot t ing mechanism, released from cel lu lar  e lements;  the

Hemoglobin Assay, which quant i tates erythroeytes (blood cel ls) ;  or  the Adenosine Tr i -

phosphate Assay, which indicates cel lu lar  damage predominant ly to platelets.

Clot t ing may be incurred by the introduct ion of  a foreign surface to the blood.

The development of  a blood clot  on implant mater ia ls is undesirable s inee the clot

would present a restr j .ct ion to the f low of  b lood. In order to have some guidel ine

for comparing mater ia ls for  inplant use, the c lot t ing t ime of  b lood in contaet wi th

glass can be used. Glass is eonsidered to be a poor mater ia l  for  use in contact  wi th

blood. t r ' Ihole blood usual ly c lots in 18-23 minutes when exposed to the glass of  a

test  tube. Therefore,  a mater ia l  which produces clot t ing in Less than 18 minutes

would be considered unsat isfactory for  use as an implant.  On the other hand, a mate-

r ia l  which requires more than 23 minutes to produce a c lot  under these condi t ions

would be considered for fur ther invest igat ion.  The clot t ing or coagulat ion rate also

may be measured by the use of  a Part ia l  Thrornboplast in Time Test,  which gives the de-

gree of  act ivat ion of  the coagulat ion mechanism brought about by the contact  of  b lood

with the test  mater ia l .  The PTT is a more precise means of  measur ing the c lot t ing

rate s ince i t  involves the use of  the blood plasma without the inf luence of  cel lu lar

elements rrhich have been previously removed by centrifuging. A1though these tests

are useful  for  the prel iminary evaluat ion of  mater ia ls,  more sophist icated tests wi th

animals are required before bioengineering appl ieat ions can be made.

Past efforts to develop mater ials which are compatible with blood (nonthrombo-

genic) have been l imited because of a lack of complete eharacter izat ion of the
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materials which are exposed to blood. This ineomplete charactexLzation has con-

tributed to the problem of achieving reproducibil-ity of data obtained by independent

invest igators.
, Presently, a study is belng carried on in the High Temperature Materials Divi-

sion which is directed specifically toward determining the conpatibility of ceramic

mater ials with blood for biomedical engineering appl icat ions as determined by sui t-

able blood clott ing tests.  Another purPose of this experimental  study is to provide

a correlat ion with previous in vi t ro invest igat ions by attempting to gain reproduc-

ible results using standardized medical laboratory techni-ques and wel l -character ized

mater ials.  This study also wi l l  consider the effect of  certain treatments on the

thrombogenic behavior of ceramic mater ials '  Such a study wi l l  provide experience in

this f ie ld of surface phenomena and establ ish a reference for more sophist ieated in

vivo compatibi l i ty studies in the future'

Kathryn V. Logan
High temperature Materials Division

MANAGEMENT AND TECHNICAL ASSISTANCE SERVICES

The Industrial serviees Branch was established in the Industrial Devel0pment

Division to serve the needs of existing business and industry in Georgia' within

thisbranch,awiderangeofmanagementandtechnicalservicesisprovi-dedonprob-

lemsaffect ingthegrowthorexpansionof industry inthestate.

The impetus for formation of the Industrial Services Branch came from a research

study sponsored by the Snall Business Administration of the problerns and needs of

small manufacturers. The eonclusions reached in this study emphasized the needs of

business and industry for assistance not only in identifying and resolving operating

problems, but also in locat ing and ut i l iz ing sources of information'  Most of the

firms surveyed during this project corEnented on the critical need for direct personal

assistance on operat ing problems. The Industr ial-  services Branch provides pract ical '

short-term management and technical services designed to meet these needs'

The IDD program has gained national recognition for its work with existing in-

dustry. In cornmenting on the then new State Technieal Services Act' the National

Observer stated on September 20, L965:

One of the besL current programs -- and an early model for draft-

ing the Federal  legislat ion --  is in Georgia. There Georgia Techrs

Industrial Developient Division helps local- businesses, even to the

point of helping ln.* with p1_ant layouts -- a point not included in

the Federal  Plan.

The staff of the Industrial Services Branch has had a wide range of practical

experience in consulting, administrative, and operational work with a variety of: \
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industr ies'  Support ing the Branch staff  are other professional menbers of the rn-
dustr ial  Development Divis ion staff :  market analysts,  plant locat ion special isEs,
industr ial  economists,  stat ist ic ians, research l ibrar ians, and six discipl ines of
engineers'  rn addit ion, the faci l i t ies and personnel of  other divis ions of the
Engineering Experiment stat i -on are cal led on for consultat ive work on special
proj  ects .

As a matter of  pol icy, no industr ial  service project is undertaken which is
considered to be competi t ive with the services of pr ivate consult ing f i rms. The
purpose of the program is to complement,  not dupl icate, pr ivate sources of service.
rndustr ial  service projects are l imited to a maxi.mum of f ive man-days of ef fortr  eX-
cept in those cases where a number of f i rurs are being served under a single project.
This l imitat ion serves to restr ict  projects to problems which ordinari ly would not
demand the services of pr ivate consultants.

A standard pol icy approach guides al l  teehnical  assistance projects:
1'  Efforts are ini t j .a l ly directed toward assist ing the f i rm in solving

i ts problem by i tsel f .  This procedure essent ia l ly  consists of  help-
ing company representat ives to ident i fy the true nature of a problen
and def ine a ser ies of steps by which they can correct the problem.

2'  r f  i t  is impract ical  for a f i rm to resolve a problem si tuat ion with
i ts ortrn personnel,  actual assistance is provided in attacking those
aspects of the problem which rDD can competent ly approaeh on a short-
term basis.

3. when the technical  aspects of the problern are beyond the scope of
rDD, other divis ions of EES are ca11ed upon for assistance. when
the self- i - rnposed t i rne l imitat ion is not adequate to complete the
necessary assistance, the company is referred to consultants who
special ize in that  f ie1d.

rDDts rndustr ial  services Branch has serviced over Lr26a requests for assistance
since i t  was establ ished in November rg6L, The scope of assistance given during the
ensuing years is best l l lustrated by a part ial  l ist ing of the work performed for
these business and industr ial  organLzat ions:

Organizational analysis . manufacturing systems analysis
determi"nation of manpower requirements for new or expanding com-
panies .  market analyses plant layouts .  mater ia ls
handl ing .  .  inventory controls .  search for sources of
capi ta l  .  eost  conLrors,  cost  centers,  and cost account ing

.  analyses of  f inancial  statements
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. evaluation of equipment ' PreParation of supPorting doc-

umentat ion for federal  loan appl icat ions .  assistance to f i rms

interested in bidding on federal government contracts . aid in

solving labor turnover problems feasibi l i ty studies for new

and expanding companies . labor surveys and registrations

locat ion of suppl iers of special-  equipment and services'

Williarn I. Denman Jr'
Industrial DeveloPment Division

QUARTZ CRYSTAL RESONATORS

The use of the electromagnetie frequency spectrum for radio cormunication'

navigat ion, and telemeter ing is being extended year by year to higher frequencies'
'7

Although the spectrum available for comnunication eovers a range of 10' Hz (cps) 
'

i t  is st i l l  crowded because a band width of at  least 3 X 103 Hz Ls required for

voice cortmunication.

An amplitude-rnodulated radio transmission consj-sts of a carrier plus an upper

and lower side band separated from the carrier by the frequency of the modulation'

Sophist icated transmission systens, such as single-side band and single-side band

with suppressed carr ier,  have been devised to make more eff ic ient use of the spectrum'

When a single-side band transmission (SSB) is used' one of the side bands is removed'

by a f i lLer before the signal is t ransmit ted. when the carr ier also is suppressed'

only one information-bearing side band is used; the signal must be reconstructed at

the receiver by supplying the missing carr ier before demodulat ion is possible '

Both of these systems were designed to compress the information to be trans-

mitted into the minimum required band width, thus naking more channels available'

This spectrum crowding makes frequency control important; without it interference

between adjacent channels would make conurunication unreliable' Precise frequency

control  is achieved by the use of quartz resonators to conLrol  the operat ing fre-

queney and to hold i t  within tolerance thereafter '

Quartz is one of the piezoelectr ic crystals;  this effect was f i rst  discovered

by the cur ie brothers in 1880. The f i rst  pract ical  use of the quartz resonator '  in

1918, was by Dr.  w. G. Cady, who later patented a piezoelectr ic device for f requency

control. During World War I and especially during World War ltr, the success of

military communication depended on the use of quartz resonators'

Quartz is crystal l ine si l icon dioxide (sio2) which often occurs as hard'  t rans-

parent, six-sided prisms. The qlrattz crystal is oriented by x-ray, diamond-sawed

into slices, and ground into wafers of the desired size and shape' The AT-cut

crvstal is an important type which covers the frequency range from I MHz to 50 MIIz
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in the fundamental  mode of  th ickness-shear v ibrat ion and up to about 250 l {Hz for

overtone modes.

AT-cut quartz resonator plaLes (X axis in the surface with the norrnal  to the

surface rotated about 35o frorn the Y axis)  have a zero temperature coeff ic ient  of

f requency at  two temperatures;  one is usual ly below 25"C, the other above. The

exact temperature at  which th is coeff ic ient  vanishes is determined by the angle of

rotat ion.

Quartz resonator research has been cont inuously act ive at  Georgia Tech for al -

most twenty years.  Current ly used AT-cut resonators are wafers about one-hal f  inch

in diameter;  they range from about 0.067 to 0.001 inch thiek,  the th icker the plate

the lower the operat ing f requency. For our roork metal  e lectrodes about 200 nano-

meters th ick are evaporated on each face to provide the required electr ical  exci ta-

t ion.  The resonator is mounted on a commercial  base and the electr ical  leads ulcra-

sonical ly bonded to the metal  f i l rn.  The mounted crystal  j -s then vacuum encapsulated.

One of  our interests ls the change of  the resonant f requency with t i rne,  termed

aging. The aging behavior is determined by measurements over a per iod of  months of

the f requency and lmpedance. The crystal  is  measured as a passive element in an im-

pedance br idge whi le the crystals are stored at  the designed operat ing temperature,

current ly 85 + 0.02oC.

We have shown that the environment in the holder affects the aging and that

evacuated holders are usual ly preferred. However,  very recent studies of  erystals

designed for rapid thermal response indicate that  a pressure of  10 to 50 torr  ( rnmHg)

of an inert  gas such as hel ium may be acceptable.  We have subst i tuted ul t rasonic

bonded electr ical  connect j -ons in place of  solder or conduct ing cement,  which may

contaminate the encapsulated resonator.  The metal  e lectrode deposi t ion has under-

gone extensive researeh; at  present we are using oi1-free vacuum systems for the

product i -on of  f i lms of  h igh-densl ty gold,  copper,  and aluminum.

The need for researeh and development on resonator performance is a continuing

one because the requirements are becoming increasingly str ingent.  In fact  crystals

needed today for commercial  uses approach the frequency-standard crystals of  a few

years ago.

W. H. Hickl in
Physical  Sci-ences Divis ion

IMPROVEMENTS IN HIGH-FREQUENCY RADIOLOCATION

Passive radiolocat ion of  remote electromagnet ic sources is one of  the oldest

diseipl ines in the broad f ie ld of  radio and electronics.  This technique employs

v
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direct ion-f inding (DF) receivers at two or more di f ferent si tes. Each DF receiver

determines the direetion of arrival (azinuth) of the radiation from the transmitter

to be located. When the azimuths of the source as measured at the di f ferent si tes

are plotted on a chart ,  the intersect ion of the bearing l ines gives the locat ion of

the transni- t ter.

The f i rst  successful  radiolocat ion of a remote source was obtained by G. Marconi

in 1904 when he located a spark-gap generator on the H.M.S. Furious 16 rni les off  the

Engl ish coast.  Since that t ime, passive radiolocat ion has advanced in both sophist i -

cat ion and appl icat ion. Today, i t  p lays a major role in spectrum survei l lance and

control ,  intel l igence col lect ion, navigat ion, radio astronomy, search and reseue,

ionospheric propagati.on researeh, and even in such speciaLlzed areas as wildl-ife

surveys.

However, long service does not irnply perfection, and the radiolocation diseipline

is no exception. A rnajor continuing problem has been the accuracy of high-frequency

radiolocatJ-on systems with eleetr ical ly snal l  antenna systems. In general ,  most

high-frequency (2-30 MIIz) transmissions are propagated via the ionosphere, which

introduces a rotat ion of the polar izat ion and mult i -path effects result ing from re-

f lect ion by areas at di f ferent distanees. Smal l-aperture HF radiolocat ion systems

with antennas small relative to the wavelength are especially vu1-nerable to these

signal perturbat ions.

For nearly five years, investigators in the Electronics Division have been inno-

vating, developing, and evaluating techniques for improving overall performance and

reducing bearing errors on ionospherical ly propagated signals.  Major emphasis has

been placed on HF radioloeation systems with sinple loop antennas and with short-

basel ine interferometersl  however,  many of the techniques developed are general ly

appl ieable to larger aperture systems. Substant ial  improvements have been made by

the use of s ignal processing techniques sueh as fade-crest detect ion and clutter

reduction applied to the signals from the interrnediate frequency amplifier. Signal

processing has enhanced the accuracy of bearing readings and sharply reduced erro-

neous information pr ior to the display.

Improvements also have been made on the antenna systems, and use of synchronous

detect ion has improved sensit iv i ty by about 14 decibels.  Ferr i te- loading of t rans-

mission l ines has redueed undesired abnormal polar izat ion response and suscept ibi l i ty

to environmental coupl-ing. A tilted, rotating loop technique has been developed to

obtain both bearing error reduction and an estimate of the elevation angle of arrival

of the signal.
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A11 of  the above techniques are ineorporated into an I{F radiolocat ion system

developed by Georgia Tech that is eurrent ly being operat ional ly evaluated at  the

Rosser Road rest  s i te located three mi les north of  stone Mountain.

Overal l ,  s igni f icant advances in HF radiolocat ion have been made, al though

much work remains to be done. The potent ia l  of  a novel  processing technique wi l l

be invest igated in the near future,  and other techniques such as high-speed elec-

tronic scan and digi ta l  bear ing readout are under considerat ion.  Electronic scan

and digi ta l  readout would promote the development of  an improved, l ightweight

radiolocat ion system, which is the ul t imate goal .

H. H. Jenkins
Electronics Div is ion

PHOTOPHORESIS

The phenomenon of  mot ion exhibi ted by smal l  part ic les suspended in gas at

reduced pressure when exposed to an intense beam of l ight  is  cal led photophoresis.

When closely observed, part ic les may be seen both to rotate and to undergo trans-

lat ional  mot ion as long as exposed to l ight .  The movement may be in a straight

1ine, a c j - rc le,  a hel ix,  or  an i r regular curve. The part ic les may move ei ther away

from or toward the l ight  source. Part ic les that  move away are cal led l ight  posi t ive,

and those that move toward the l ight  are cal led l ight  negat i .ve.  These two di f ferent

phenomena are observed simultaneously in most cases, and sometimes a l ight  posi t ive

part ic le may change to a l ight  negat ive one or v ice versa. Normal ly,  straight- l ine

mot ion prevai ls in a paral1el  bearn,  whi le c i rcular,  he1ical ,  or  i r regular mot ions

are character ist ic in divergent and convergent beams. In a convergent beam of sun-

l ight ,  part ic les wi th in the beam would not cross the beam boundary under the inf lu-

ence of  gravi ty,  but  instead they would bounce or tumble along i t  toward the focus.

This behavior indicates the special  nature of  the l ight-dark interface.

There are several  types of  photophoresis.  They rnay be div ided simply into two

groups: one is cal led pure photophoresis and the other,  f ie ld photophoresis.  Pure

photophoresis is produced by l ight  a lone. The pressure of  the gas medium, the in-

tensi ty and wavelength of  the l ight  beam, and the nature of  the part ic les are the

main factors inf luencing this type. Field photophoresis involves ei ther an electr ic

f ie ld (electrophotophoresis) ,  a magnet ic f ie ld (magnetophotophoresis) ,  or  both

(electromagnetophotophoresis) .  Field photophoret ic forces, when they occur,  are

proport ional  to the strengLh of  the f ie ld for  1ow strengths,  but they wi l l  reach

saturat ion at  h igher f ie lds.  In other words,  once saturat ion is at ta ined, the force

no longer depends on the f ie ld strength.
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Photophoresis has been knor,rn for  over f i f ty  years,  but  there is as yet  no ade-

quate theory.  Part i -c le mot ion caused by l ight  in gas at  reduced pressures probably

is due pr imari ly to uneven heat ing of  the part ic le surface. The resul t ing forces,
termed radiometr ic,  appear to be the major cause of  photophoresis.  Di f ferent ia l

heat ing a1one, however '  cannot account for  a l l  the phenomena observed. Some of the
observat ions indicate addi t ional  forces act ing on the part ic le in a l ight  beam.

Both posi t ive and negat ive photophoret ic forces for many mater ia ls have been

measured in the Micromeri t ics Laboratory.  Predict ions of  part ic le behavior in the

upper atmosphere were made by relat ing measured photophoret ic forces to gas pressure,

l ight  intensi ty,  and part ic le propert ies at  several  a l t i tudes. photophoresis is

shovrn to be capable of  causing some very sma1l part ic les to r ise and some to fa l l

faster under gravi ty than they normal ly would.  I t  is  speculated that th is may have

signi f icant consequences with regard to meteorological  proeesses and fal lout

behavior.

Edward Y. H. Keng
Chernical  Sciences and Mater ia ls Div is ion

ANTENNA SIDELOBE REDUCTION

Most direct ional  antennas have radiat ion patterns wi th a main- lobe response

in the desired direct ion and minor lobes (s idelobes) in undesired direct ions.  The

usual  radiat ion pattern '  which shows these character ist ic lobes, is a graphical  rep-

resentat ion of  the relat ive radiat ion level  measured as a funct ion of  angle in a
plane through an axis of  the antenna. Reduct ion of  the s idelobe 1eve1 of  h igh-gain

antennas used for microwave communications and radar has been the goal of antenna

designers for  many years.  Electronic systems are especial ly suscept ib le to inter-

fer ing s ignals received on antenna sidelobes; therefore,  a lowering of  s idelobe

levels can reduce interference signi f icant ly.

Antenna sidelobe reduet lon is the object ive of  a research program now under way

in the Electronics Div is ion.  Techniques for improving the antenna pattern by adjust-

ing the arnpl i tude distr ibut ion of  the electr ic f ie ld across the antenna aperture,

knornrn as tapering, are r'qell knovrn. However, 1itt1e use has been made of the ehanges

in s idelobe leve1 achievable by varying the phase distr ibut ion of  the f ie ld across

the aperture.  our aim is to shape both the phase and ampl i tude distr ibut ions of

aperture antennas to y ie ld radiat i -on patterns wi th low sidelobes.

A computer program using the fast  Four ier  t ransform to cal-culate far- f ie ld an-

tenna patterns f rom aperture distr i .but ions has been developed which includes rout ines

for plot t ing the antenna pattern and the input phase and ampl i tude aperture
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distr ibut ions.  The resul ts to date have shor,rn that  control  of  the phase distr ibu-
t ion can be used to lower antenna sidelobe levels s igni f icant ly.

A major object ive of  th. is research j -s to generate pract ical  informat ion for

antenna engineers.  To this end, we plan to modify several  exist ing horn antennas

as part  of  the ef for t .  The rnodi f ied phase and arnpl i tude distr ibut ion wi l l  be mea-

sured using a large precis ion x-y-Z posi t ioner and receiv ing system located in the
Electronics bui ld ing.  Measured antenna distr ibut ions and radiat ion patterns wi l l  be
compared with theoret ical  predict ions.  When techniques have been proved for horn
antennas 

'  
they wi l l  be extended for use with larger high-gain antennas.

C. P. Burns
Electronics Divis ion

THE TENTH SYMPOSII]M ON ELECTROMAGNETIC WINDOWS

The High Temperature Materials Division (HTMD) hosted the Tenth Symposium on
Electromagnet ic windows in the Georgia Tech Student Center on Jury zg,  30, and 3I ,
1970'  This symposium had special  s igni f icance since i t  rnarked the 15th year that
regularly scheduled symposia on electromagneti-c windows have been held either an-
nua1ly or biennial ly.  The therne of  th is s l , rnposium was "State of  Radome Teehnology _

L970."  Total  at tendance at  the meet ing was I27. There were 20 foreign at tendees,

represent ing England, France, Germany, Israel ,  Norway, and Sweden, wirh France and

Germany having the major i ty.

The technical  program of th is meet ing was noteworthy wi th respect to the large
number of  papers that  deal t  wi th high-ternperature dieleetr ic window mater ia ls and
systems. A highl ight  of  the symposium was a presentat ion by W. F.  Croswel l  of  NASA
on the electromagnet ic window problems and requirenents for  the space shutt le.
Another outstanding event was a panel  d iscussion on t tFuture Out look. t t  panel  members
represented the United States Army, Air  Force, Navy, NASA, Great Br i ta in,  and France.
Herman Kraenzler of the French Navy gave a comprehensive review of the state of

radome technology in France.

Part ic ipat ion by Georgia Tech was excel lent .  For example,  J.  D. Walton, Jr . ,
Chief' HTMD, served as Chairman of the Symposium, Chairman of the papers Review
Commit tee, and as a session moderator.  N. E. Poulos,  Assoeiate Chief ,  HTMD, was
the Symposium Coordinator and a session moderator.  Demetr ius T.  par is,  Head, School
of  Electr ical  Engineer ing,  presented a paper ent i t led "Computer-Aided Radome Anal-
ysis."  C. W. Gorton, School  of  Chemical  Engineer ing and HTMD, presented,Evaluat ion

of Ceramic Coat ings for Rain Erosion Protect ionr"  which was coauthored with J.  D.
Llal ton,  Jr .  E.  A.  welsh,  HTMD, read a paper on "High Pur i ty s l ip-cast  Fused si l icar ' ;
J.  N. Harr is,  HTMD' was the coauthor.  A paper ent i t led "Dielectr ic Constant and

-7 0-



Loss Tangent Measurement of  High Temperature Electromagnet ic Window Mater ia lsr '

wi th H'  L.  Bassett ,  Electronics Div is ion,  as coauthor,  was presented by S. H.
Bomar,  Jr . ,  HTMD.

The Department of  Cont inui i rg Educat ion provided i . ts usual  outstanding servi .ces
for the meet ing.  I t  is  of  h istor ical  interest  that  th is meet ing is the f i rst  of  i ts
k ind to be held in the recent ly opened Georgia Tech student Center.  The faci l i t ies

avai lable at  the Center make i t  ideal  for  such meet ings.  ohio State hosted the
f i rst  seven and Georgia Tech has hosted the last  three of  these regular ly scheduled
symposia.

N. E. Poulos
High Ternperature Mater ials Divis ion

TWO TECH MEN NAMED TO PRESIDENTIAL ADVISORY POSTS

During August,  President Nixon announced the appointment of  Dr.  E.  E.  David,  Jt . ,
as Science Adviser to the President and Director of  the Off ice of  Science and Tech-
nology. Dr.  David was an honor graduate of  the Georgia Tech Eleetr ical  Engineer ing

class of  7945. He has part ic ipated in many pol icy-1eve1 act iv i t ies concerning

Georgia Tech, and at  the t ime of  the announcement he was serving as Chairman of  the

Advlsory Board for the School  of  Electr ical  Engineer ing.  Some of the old-t imers at
EES wi l l  reca11 working with "Eddie" in microwave research at  EES dur ing sunmers
whi le he was pursuing his doctoral  program at MIT.

Also last  month,  Dr.  Thomas W. Jackson, former chief  of  the Mechanical  Sciences
Divis ion at  EES' was named technical  d i rector for  the Nat ional  Industr ia l  pol lut ion

Control  Counci l ,  whose purpose is to advise President Nixon on methods of  c leaning
up the environment.  He wi l l  d i rect  the staf f  work required by 30 subcounei ls of  the
newly created organizat ion.  For the past two years,  Dr.  Jackson has been Director
of  the Skidaway Inst i tute of  Oceanography at  Savannah.

PROFESS IONA], ACTIVITIES

Papers and Presentat ions

A paper ent l t led I 'Predict ion Method to Stat ist ical ly Determine potent ial  Ancenna
rnterferencer" by F.  L.  cain,  ED, J.  t r { .  cofer,  ED, and H. A. Ecker,  ED, was presented
at the 1970 rEEE rnternat ional Symposium on Electromagnetj .c Compatibi l i ty,  Anaheim,
Cal i fornia, July L4-I6.

A. P. Sheppard, ED, spoke to the At lanta Chapter of the Anerican Health phvsics

Society on July 2O on "Microwave Radiat ion Hazards."

G. W. Simmons, PSD, gave an invi ted paper at the 44th Nat ional Col loid Symposiurn
held at Lehigh un' iversi ty,  Bethlehem, pennsylvanj-a, June zr-25.

\z'

-7 L-



I
r

At the DECUS meet ing in At lant ic Ci ty on May 4-5,  Douglas E. Wrege, pSD, pre- 
!

sented a paper on "A Focal  Control ler  for  Neutron Dif f ractometrv. ' r

\t

Publ icat ions

J. M. Bradford,  PSD, K. B. wear,  psD, and M. E. s ikorski ,  psD, "ul t ra-High
vacuum Twist  compression Apparatusr"  Rev. sci .  rnst . ,  september Lglo.

K' K. Brandes and R. J.  Gerdes, PSI) ,  "Format ion and Electrolyt ic Dissociat ion

of the Potasslum Compounds of  Mbnohydronaphthalene and Monohydroanthrocine, ' ,  Zei tschref t
fur  Naturforschung 25, L75-I7B (1970).

R'  K.  Hart ,  PSD, T.  K.  Kassner,  and J.  K.  Maurin,  "The Contaminat ion of  Sur-
faces During High-Energy Electron Irradiat ion, t '  Phi losophical  Magazine 2L, 453-467
(March t .970).

R. K. Hart ,  PSD, and J.  K.  Maurinl  "The Nucleat ion and Growth of  Oxide Is lands on
Aluminum," Surface Science 20, 285-303 (1970).

Char les r-  Poo1e, rDD, " In lechanical  Fasteners,"  Mobi le Home/Recreat ionar Vehicre
Dealer,  - ru iy 5,  1970, pp. 86-g7, and ' lAdhesives,  "  MH/RV Dealer,  August 5,  rg7o,
pp. 184-188.

W. van der Lugt,  D. M. Knotterus,  and R. A. Young, PSD, t 'NMR Determinat ion of
Fluor ine Posi t ion in lu l ineral  Hydroxy Apat i te,"  Car ies Research 4r Bg-g5 (1970).

SUB},IISSfON OF ARTICLES

Contr ibutors in the div is ions should submit  their  ar t icLes eo
propr iate div is ion coordinator l is ted bel_ow. others may send their

t r ibut ions v ia campus mai l  to Martha Ann Dead.more at  the Industr ia l

Development Div is j_on.

the ap-

con-

Divis ion Coordinators

Chemical  Sciences and Mater ia ls Div is ion

Electronics Div is ion

High Ternperature Mater iaLs Div is ion

Industr ia l  Development Div is ion

I fuclear and Biological_ Sciences Divis ion

Physical  Sciences Divis ion

Walter H. Burrows

H. A. Corr iher,  Jr .

Nick E. Poulos

Martha Ann Deadmore

Geoffrey G. Eichholz

Robert L.  Bu1l-ock
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