
driving forces, and intermediate values 
of contact angle. 

F. P. Price (General Electric Re- 
search Laboratory) discussed nuclea- 
tion and growth of single-crystal or- 

ganic polymers, and presented evidence 
that classical nucleation theory applies 
equally satisfactorily to polymer crys- 
tals and to materials of low molecular 

weight. Specifically, it was shown (i) 
that the thermal history of organic 
solids controls the size of crystalline 
spherulites and (ii) that for polychlo- 
rotrifluoroethylene there is correlation 
between spherulite size and fatigue 
life. In particular, rapid quenching re- 
sults in small crystals, capable of 

greater reverse bending before fracture 
occurs; whereas slow cooling creates 

crystals of such size that single bend- 

ing causes failure. The stress-strain 
curves of polypropylene exhibited simi- 
lar characteristics but, through anneal- 

ing for increased periods of time, the 
total possible elongation can be re- 
duced. This in turn possibly results in 
immediate fracture after the initial 

upper yield. 
P. G. Shewmon (Carnegie Institute 

of Technology) introduced the sub- 

ject of surface diffusion with an ex- 
amination of the experimental tech- 
niques used in the determination of 
the surface diffusion coefficient D". 
The controversy as to whether volume 
or surface diffusion plays the major 
role in the process of fine powder 
sintering was then explored. Shew- 
mon suggested that surface diffusion is 
the all-important factor to be consid- 

ered, contrary to the conclusions ar- 
rived at in most of the literature on 
this subject. Recent extensive computer 
studies, however, substantiate this mi- 
nority belief, he pointed out. The basic 
argument was developed as an ex- 
tension of the observed results of 
scratch smoothing experiments; these 
experiments showed the wavelength of 
a grating surface to be an important 
parameter in the determination of the 
ratio of surface to bulk diffusion. 

C. E. Birchenall and J. M. Williams 

(University of Delaware) took the 
general position that these subjects- 
surface diffusion, surface diffusion ver- 
sus bulk diffusion, and the relation of 
these to the sintering process-were 
more complex and should be more 
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the long mean free paths at high 
temperatures, and the chemical effects 
that "pin" atoms to adsorbed species. 
Commenting particularly on the sinter- 

ing process, Birchenall and Williams 

thought that neck size, not particle 
size, as is usually thought, was more 

important in a determination of a sur- 
face diffusion mechanism. They also 
discussed tracer technique experiments 
which they had been performing re- 

cently. The conclusion, however, was 
that the end results of these experi- 
ments might not shed any more light 
on these general problems than pres- 
ently existed. 

J. M. Blakely and C. Y. Li (Cornell 
University) discussed the formation of 
surface point defects on ionic crys- 
tals and showed that about 2.12 ev 
of energy is required to create a di- 

vacancy on a (100) NaCl crystal sur- 
face, compared to 1.95 ev for the 
creation of a similar double effect in 
the bulk material. The legitimacy of 
the use of the bulk dielectric constant 
in the neighborhood of a surface was 

questioned. It was pointed out that a 
correction to this value would have the 
effect of increasing the polarization 
component of the removal energy, thus 

making it more difficult to create a 
surface defect pair. 

I. R. Kramer (Martin Company) 
spoke on surface-initiated failures in 
structural materials. His basic premise 
was that the mechanical behavior of 

materials, particularly metals, is mark- 

edly affected by the surface; that all of 
the usual mechanical properties-tensile 
behavior, fatigue, creep, stress-rupture 
-can be altered by suitable surface 

changes. For example, copper-plated 
zinc crystals reduce creep rate to negli- 
gible values. It was also pointed out 
that various atmospheres produce dif- 
ferent and readily observable effects on 
materials. For example, specimens 
tested in vacuum are able to deform 

plastically more readily than those 
tested in air. 

J. Turkevich (Princeton Univer- 

sity) spoke broadly on the subject of 
ultra-fine particles in gases. Regarding 
the nucleation, growth, and aggrega- 
tion of fine aerosol particles he sug- 
gested that their formation and also 
their texture are due to a certain de- 

gree of information or memory in an 
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organized aggregate of materials. His 
view has been documented by electron- 

microscopy examinations of particles 
in a finely divided state. Other unusual 
characteristics of the growth of such 

particles in gases are that, in contrast 
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to the case of crystallites, there are 
no driving forces to promote growth, 
and that these particles are so nearly 
perfect that the so-called "growth sites" 
associated with dislocations are not 
found to exist. It was explained that 
in the preparation of such fine parti- 
cles it was always necessary to per- 
form some preliminary burning off of 
debris (carbon). This burning is not 
as simple a task as might be presumed, 
because the burning rate-dependent 
on surface area-will decrease as the 

particles become smaller. Another 
problem associated with the formation 
of such fine particles is the dissipation 
of the energy generated at the surface. 

Usually this is accomplished through 
absorption by the "bulk." With such 
fine particles, however, there is usually 
no bulk; thus the carbon burning can- 
not be sustained. Room-temperature 
burning, using oxygen produced in a 

discharge tube, however, can be ac- 
complished to a finer degree, and no 
side effects are introduced into the 
materials from which the carbon is 
removed. Next, it was explained that, 
contrary to usual belief, magnesium 
atoms do not aggregate to form well- 
defined hexagonal crystals. With the 
addition of small amounts of copper 
impurities, crystal growth is promoted 
and such perfect hexagons do appear. 
In closing, it was shown that there 
is a very practical application of these 
aerosol studies-namely, the use of 
fine particle technology in the study 
of radioactive fallout. 

The sponsor of the symposium was 
the Ilikon Corporation, Natick Indus- 
trial Center, Natick, Massachusetts. A 
symposium volume is being prepared; 
requests for copies should be addressed 
to Ilikon Corporation. 

L. J. BONIS 
Ilikon Corporation, 
Natick, Massachusetts 
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levels because there is no me- 
niscus-thanks to the non-ad- 
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Portable laser makes light work of 
observatory's alignment tasks 

Riding the solar flare patrol can be an exciting job, particularly if you're 
working in the clear, crisp air of a place like the Climax, Colorado observ- 

ing station of the High Altitude Observatory. From there you get to see 
some really spectacular solar scenery. But the work can be tedious, too, 
when you have to forego your observation for long periods of time while 

you painstakingly align your optical equipment. And sometimes that's 

just when you miss the best shows. 

But the work of aligning the complex optical equipment has now become 
easier. Procedures that once took days are now accomplished in hours, 
thanks to a new labor-saving device called the Spectra-Physics Model 130 

gas laser. With their portable Model 130, observatory scientists align the 

optics of coronagraphs and spectrographs, in bright daylight if desired, 
with none of the focusing or other problems experienced using a point 
source of light. 

Whether you're working in an observatory, a laboratory, or a classroom, 
you'll find the Model 130 cw gas New, high output (0.75 mw uniphase power) Model 

laser offers you far more in preci- 130B cw gas laser, 6328A (1.15/M or 3.39yu optional) 
completely self-contained; 13 Ibs; price $1225 

sion and performance than anyother 
laser at anywhere near the price. 
May we send you literature, and put 
your name on the mailing list to re. 
ceive Spectra-Physics Laser Techni- 
cal Bulletins? Write us at 1255 Terra 
Bella Avenue, Mountain View, Calif. 

. H. RUSH AND G. K SCHNABLE, Spectra-Physics 
APPL. OPT. 3, 1347 (1964) __ 

EUROPEAN HEADQUARTERS: SPECTRA-PHYSICS, S.A., Chemin de Somais 14, Pully, Switzerland 
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Sigma Delta Epsilon. (Miss A. Hanson, 
Univ. of Minnesota, Minneapolis) 

Society of the Sigma Xi. (T. T. Holme, 
51 Prospect St., New Haven, Conn.) 

Sigma Delta Epsilon. (Miss A. Hanson, 
Univ. of Minnesota, Minneapolis) 

Society of the Sigma Xi. (T. T. Holme, 
51 Prospect St., New Haven, Conn.) 

27-29. Academy of Management, New 
York, N.Y. (P. P. LeBreton, College of 
Business Administration, Univ. of Wash- 
ington, Seattle) 

27-30. Differential Equations and Dy- 
namical Systems. Univ. of Puerto Rico, 
Mayaguez. (Center for Dynamical Systems, 
Brown Univ., Providence, R.I.) 

27-30. Phi Delta Kappa, Professional 
Education Fraternity, Univ. of Oklahoma, 
Norman. (M. Bemis, Phi Delta Kappa, 
8th and Union, Bloomington, Ind. 47402) 

28-30. Indian Medical Assoc., 41st 
conf., Baroda (Gujarat). (Indian Medical 
Assoc. House, Indraprastha Marg., New 
Delhi 1) 

29-4. Pugwash Conf. on Science and 
World Affairs, Addis Ababa, Ethiopia. (J. 
Rotblat, Pugwash Continuing Committee, 
8 Asmara Rd., London, N.W.2, England) 

January 
4-7. Solid State Physics, conf., Man- 

chester College of Science and Technology, 
Manchester, England. (S. F. Edwards, 
Dept. of Physics, Victoria Univ. of Man- 
chester, Manchester 13) 

5-8. National Soc. of Professional En- 
gineers, winter mtg., Bal Harbour, Fla. 
(NSPE, 2029 K St., NW, Washington, 
D.C. 20006) 

6-7. Society for General Microbiology, 
45th general mtg., London, England. (P. 
H. Clarke, Biochemistry Dept., University 
College, Gower St., London, W.C.1) 

6-10. International Council of Scientific 
Unions, 11th general assembly, Bombay, 
India. (Intern. Council of Scientific Unions, 
Via Sebenico 2, Rome, Italy) 

7-8. Surgical Research Soc., winter mtg., 
London, England. (A. P. M. Forrest, 
Cardiff Royal Infirmary, Newport Rd., 
Cardiff, Wales) 

10-13. Radioactive Isotopes in Clinical 
Medicine and Research, 7th intern. symp., 
Bad Gastein, Austria. (R. Hofer, Second 
Medical Univ. Clinic, Garnisongasse 13, 
Vienna 9) 

11-12. Man's Extension into the Sea, 
symp. on SEALAB II, Washington, D.C. 
(T. Evans, Conference Management Or- 
ganizer, Colonial Bldg., 105 N. Virginia 
Ave., Falls Church, Va. 22046) 

12-14. Medicinal and Aromatic Plants 
in India, symp., Central Indian Medicinal 
Plants Organization, Lucknow, India. (S. 
C. Datta, CIMPO, 4 Sapru Marg, Luck- 
now) 

12-20. International Fertility Assoc., 
Latin American mtg., Acapulco, Mexico. 
(M. Roland, 109-23 71st St., Forest Hills, 
N.Y. 11375) 

13-14. Institute of Mathematical Sci- 
ences, 4th Matscience anniversary symp., 
Madras, India. (C. P. Ramaswami Aiyer, 
[nst. of Mathematical Sciences, Madras) 

13-16. Indian Institute of Metals, 19th 
annual mtg., Hyderabad. (The Insti- 
tute, 31 Chowringhee Road, Calcutta 
16) 

16-21. American Chemical Soc., winter 
mtg., Phoenix, Ariz. (ACS, 1155 16th St., 
NW, Washington, D.C. 20036) 
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Studies, conf., Pisa, Italy. (Euratom, La- 
belled Compounds Div., 51-53, rue Bel- 
liard, Brussels, Belgium) 

19-21. Instrumentation for the Process 
Industries, Texas A&M symp., College Sta- 
tion. (P. T. Eubank, Dept. of Chemical 
Engineering, Texas A&M Univ., College 
Station) 

20-21. Anharmonic Phonon Interactions 
in Solids, Princeton Univ., Princeton, N.J. 
(W. B. Daniels, Dept. of Solid State Sci- 
ences, Princeton Univ., N.J.) 

20-22. Regulation of Antibody Response, 
intern. symp., Toronto, Ont., Canada. (B. 
Cinader, Subdivision of Immunochemistry, 
Univ. of Toronto, Toronto, Ont.) 

20-22. Diabetes in the Tropics, world 
congr., Bombay, India. (Organizing Sec- 
retary, Diabetic Assoc. of India, Maneckji 
Wadia Bldg., Mahatma Gandhi Rd., Bom- 
bay 1) 

20-22. Symmetry Principles at High 
Energy, conf., Univ. of Miami, Coral 
Gables, Fla. (D. R. Lehman, Air Force 
Office of Scientific Research, Tempo D, 
4th and Independence Ave., SW, Washing- 
ton, D.C.) 

21-22. Physiology of Hemostasis and 
Thrombosis, 14th annual Wayne State 
Univ. symp. on blood, Detroit, Mich. (W. 
H. Seegers, Dept. of Physiology and Phar- 
macology, Wayne State Univ., Detroit) 

22-27. American Acad. of Orthopedic 
Surgeons, Chicago, Ill. (J. K. Hart, 29 E. 
Madison, Chicago 2) 

23-28. American Library Assoc., mid- 
winter mtg., Chicago, 111. (D. H. Clift, 
ALA, 50 E. Huron St., Chicago 60611) 

24-26. Aerospace Sciences, 3rd mtg., 
American Inst. of Aeronautics and Astro- 
nautics, New York, N.Y. (AIAA, 1290 
Sixth Ave., New York 10019) 

24-27. Modern Methods of Analytical 
Chemistry, 19th annual, Louisiana State 
Univ. symp., Baton Rouge. (P. W. West, 
LSU, Baton Rouge) 

24-27. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, semiannual mtg., Houston, Tex. 
(ASHRAE, 345 E. 47 St., New York) 

24-27. American Meteorological Soc., 
46th annual mtg., Denver, Colo. (K. C. 
Spengler, AMS, 45 Beacon St., Boston, 
Mass.) 

24-28. Animal and Clinical Pharma- 
cologic Techniques in Drug Evaluation, 
part 1, mtg., Philadelphia, Pa. (J. H. No- 
dine, Hahnemann Medical College and 
Hospital, 230 N. Broad St., Philadelphia 
19102) 

24-30. CNS-Drugs, symp., Regional 
Research Laboratory, Hyderabad, India. 
(P. B. Sattur, Regional Research Labora- 
tory, Hyderabad 9) 

25. Research and Industrial Applications 
of the M6ssbauer Effect, New York, N.Y. 
(M. Ress, New England Nuclear Corp., 
575 Albany St., Boston, Mass.) 

25-27. Reliability, 12th annual symp., 
Inst. of Electrical and Electronics Engi- 
neers, San Francisco, Calif. (A. R. Park, 
General Precision Inc., 1378 Encinatas 
Rd., San Marcos, Calif.) 
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26. Current and Future Problems in 
Chemistry at High Temperatures, Rice 
Univ., Houston, Tex. (M. A. Paul, Div. of 
Chemistry and Chemical Technology, Na- 
tional Acad. of Sciences, Washington, 
D.C. 20418) 

26. Current and Future Problems in 
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^REICHERT 

New COMBINATION 

Phase Contrast & 
Anoptral Contrast 

Microscopy 
with Laboratory Microscope 

"BIOZET" 
A new dual purpose turret condenser of 
high resolution and a sextuple nosepiece 
accommodating any combination of six 
Phase and Anoptral objectives, enables con- 
venient observation and comparison of 
Phase and Anoptral* contrast images. The 
Reichert "Biozet" with centerable conden- 
ser holder and built-in low voltage illumina- 
tion is ideally suited for this and all other 
investigations in transmitted light and for 
photomicrography. 

*Anoptral contrast is negative phase contrast with 
colored background added to enhance contrast. 

For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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Heats and Cools-almost dou- 
ble the range of the average 
visibility bath. 
Accuracy-constant tempera- 
ture at any level from -10?C 
to +65?C ?-.01?C-ideal 
where precise temperature con- 
trol is required. 
Large Capacity-coils fit snug 
against the bottom, the entire 
volume of the jar is usable. 
Glass jar permits fast observa- 
tion. 
Compact - only 20i/2" wide 
271/2" high. Saves space. Fits 
on any lab table or desk. 
Self-contained- heating con- 
trols, cooling compressor, all 
parts are housed in this com- 
pact unit. 
Low Maintenance-Waco Lo- 
Temp has been proved trouble- 
free by laboratories from coast 
to coast. 

7 Low Price - $440.00. 
Specify: No. 882 Waco Lo-Temp 
Refrigerated Bath, complete 
with Pyrex jar 12" in diameter, 
for 115 volt 50/60 cycle AC 

Other sizes and accessories 
available to fit your needs. 
Write for Waco Bath Bulletin 
for complete information. 

1636 

Heats and Cools-almost dou- 
ble the range of the average 
visibility bath. 
Accuracy-constant tempera- 
ture at any level from -10?C 
to +65?C ?-.01?C-ideal 
where precise temperature con- 
trol is required. 
Large Capacity-coils fit snug 
against the bottom, the entire 
volume of the jar is usable. 
Glass jar permits fast observa- 
tion. 
Compact - only 20i/2" wide 
271/2" high. Saves space. Fits 
on any lab table or desk. 
Self-contained- heating con- 
trols, cooling compressor, all 
parts are housed in this com- 
pact unit. 
Low Maintenance-Waco Lo- 
Temp has been proved trouble- 
free by laboratories from coast 
to coast. 

7 Low Price - $440.00. 
Specify: No. 882 Waco Lo-Temp 
Refrigerated Bath, complete 
with Pyrex jar 12" in diameter, 
for 115 volt 50/60 cycle AC 

Other sizes and accessories 
available to fit your needs. 
Write for Waco Bath Bulletin 
for complete information. 

1636 

26-27. Sulfur, symp., Wilson Danl, 
Ala. (V. J. Kilmer, Div. of Agricultural 
Development, Tennessee Valley Authority, 
Wilson Dam 35661) 

26-28. Light Nuclei, symp., Lyon, 
France. (R. Radvanyi, Lab. Joliot-Curie 
de physique nucleaire, Facult6 des Sci- 
ences, B.P. 1, Orsay, France) 

26-28. Mathematical Assoc. of America, 
49th annual mtg., Chicago, ll. (H. M. 
Gehman, State Univ. of New York, Buffalo 
14214) 

26-29. American Physical Soc., annual 
mtg., New York, N.Y. (K. K. Darrow, 
APS, 335 E. 45 St., New York 10017) 

26-29. American Assoc. of Physics 
Teachers, annual mtg., New York, N.Y. 
(M. Phillips, Ryerson Physical Laboratory, 
Univ. of Chicago, Chicago, Ill. 60637) 

27-29. American Group Psychotherapy 
Assoc., Philadelphia, Pa. (AGPA, 1790 
Broadway, New York 10019) 

27-29. International Medical Assembly 
of Southwest Texas, San Antonio. (S. E. 
Cockrell, Jr., 202 W. French PI., San 
Antonio 78212) 

28-4. Medical Ethics, seminar, London, 
England. (E. F. Shotter, Ciba Foundation, 
41 Portland PI., London, W.1) 

30-4. Institute of Electrical and Elec- 
tronics Engineers, Power Group, winter 
mtg., New York, N.Y. (E. C. Day, IEEE, 
345 E. 47 St., New York 10017) 

30-4. American Soc. for Testing and 
Materials, spring mtg., Washington, D.C. 
(T. A. Marshall, ASTM, 1916 Race St., 
Philadelphia 3, Pa.) 

31-2. Information Theory, intern. symp., 
Inst. of Electrical and Electronics Engi- 
neers, Univ. of California, Los Angeles. 
(A. V. Balakrishnan, Dept. of Engineering, 
Univ. of California, Los Angeles 90024) 

31-2. Solid Propellant Rockets, 7th 
conf. (American Inst. of Aeronautics and 
Astronautics, 1290 Sixth Ave., New York 
10019) 

31-3. Scientific Aspects of Pest Control, 
symp., Washington, D.C. (Agricultural 
Board, National Academy of Sciences, 
2101 Constitution Ave., NW, Washington 
20418) 

February 

2-4. Aerospace and Electronic Systems, 
winter conv., Inst. of Electrical and Elec- 
tronics Engineers, Los Angeles, Calif. (A. 
S. Jerrems, Aerospace Group, Hughes Air- 
craft Co., Culver City, Calif.) 

2-6. American College of Cardiology, 
Chicago, Ill. (W. D. Nelligan, 9650 Rock- 
ville Pike, Bethesda, Md. 20014) 

3-4. American Chemical Soc., ist Mid- 
dle Atlantic regional mtg., Philadelphia, 
Pa. (Philadelphia Section Office, ACS, 212 
Harrison Laboratory, 34th and Spruce St., 
Philadelphia 19104) 

3-9. Medical Education, congr., Chicago, 
Ill. (W. S. Wiggins, 535 N. Dearborn St., 
Chicago 60610) 

6-9. American Inst. of Chemical Engi- 
neers, Dallas, Tex. (The Institute, 345 E. 
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