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pointed out the fundamental advantage 
of a four-level system, such as the neo- 
dymium glass laser, and compared it 
with the three-level system, such as the 
ruby laser. His major point was that 
in the former case it is necessary only 
to have a small fraction of the ions in 
an excited state, while in the 3-level 
system at least half the ions must be 
in the excited state. Snitzer's research 
with neodymium glass lasers has led 
him to postulate that the neodymium 
site in silicate glass is typically a slight- 
ly distorted icosohedron. This argu- 
ment is favored because the interstice 
in an icosohedron formed with oxygen 
ions is very nearly the appropriate size 
for a neodymium ion. In addition, ico- 
sohedra are formed from triangular 
sides, and triangles of oxygen are avail- 
able from sides of the silica tetrehedra 
that are the primary structural unit of 
silicate glass. Icosohedral symmetry is 
not found in simple crystalline materi- 
als because of the inability of icoso- 
hedra to fill space. However, in the 
case of glass or liquids this limitation 
is overcome by the amorphous struc- 
ture of the material adjacent to ico- 
sohedra. Furthermore, the postulated 
diagram for the energy level of neo- 
dymium in silicate glasses shows split- 
ting of the ground state into two states, 
similar to that obtained with icosohe- 
dral symmetry. Other possible struc- 
tural arrangements would require a 
different degree of ground state split- 
ting. Snitzer has been able to use the 
principle of icosohedral coordination 
of the neodymium ion as a guide in 
the development of optimum glass 
compositions as hosts for the neodym- 
ium ion. 
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A new convenience for 
manifold freeze-drying 
procedures. 

Quickly connect or remove 
freeze-drying containers on 
manifold freeze-dryers with- 
out breaking system vacuum. 
And, without the use of rub- 
ber tubing clamps. New 
Quickseal Valves are spe- 
cially molded to accommo- 
date all VirTis freeze-drying 
containers including Quick- 
seal and standard freeze-dry- 
ing flasks, serum bottles and 
ampoules. Vacuum tight to 1 
micron, Quickseal valves are 
fabricated in pure gum rub- 
ber and Polypropylene. 
Closed and open positions are 
clearly indicated. 

Catalog No. 10-506-1 Quick- 
seal Valve for 1/2' O.D. 
ports ....... .......ea. $ 2.50 

per dozen $27.00 

Catalog No. 10-507-1 Quick- 
seal Valve for 3/4" O.D. 
ports ...............ea. $ 3.75 

per dozen $42.00 

Additional details will 
gladly be sent on re. 
quest. * AT. PENDING 

The VirTis Company, Inc. 
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Relaxed 
Spectrophoiometry.., 
from Will 

Relaxed 
Spectrophoiometry.., 
from Will 

For years you've craned your neck, groped for dials, flipped shutters, 
jockeyed phototubes, fussed with lamps and attachments . . . 

NOW you can sit back and relax . . . literally. . . with this outstanding 
HITACHI PERKIN-ELMER Spectrophotometer . . the model 139. 
Here's why: 

For years you've craned your neck, groped for dials, flipped shutters, 
jockeyed phototubes, fussed with lamps and attachments . . . 

NOW you can sit back and relax . . . literally. . . with this outstanding 
HITACHI PERKIN-ELMER Spectrophotometer . . the model 139. 
Here's why: 

All controls are zoned together, comfortably operated from a seated 

position ... and the meter can be read directly from the same position! 

Check these other design features: 
1. Linear Wavelength is accurate to and graduated to 0.5 millimicrons 

over the entire range. 
2. Shutter automatically closes when you open the cell compartment. 
3. ONE cell holder accepts three cell sizes ... 5, 10 and 20mm path 

lengths. 
4. ONE phototube covers the entire range... 195-800m/. 
5. Hydrogen or Tungsten light sources are changed at the flip of a 

switch. 
6. Three-position sensitivity switch enhances readability of strongly 

absorbent samples. 

Performance? .. . comparable with the best! 

Wavelength Reproducibility . . . better than 0.1mx, over the entire 

195-800m/ range. 
Photometric Reproducibility . . . better than 0.1%. 

And all this for only $2,300. 

Servicing? ... buy it from Will and you have no problem! You'll have the 
benefit of our 20 years' spectrophotometer experience . . . in installation, 
service and maintenance. And you're always protected by our exclusive 
double guarantee . . . the manufacturer's warranty and Will's unconditional 
guarantee of satisfaction, 

Ask us for literature . . or a demonstration. 
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tion and Information, intern. congr., 
Rome, Italy. (I. M. Lombardo, La Pro- 
duttivita, Viale Regina Margherita, 84d, 
Rome) 

3-4. Society of Rheology, Claremont, 
Calif. (T. L. Smith, Stanford Research 
Inst., Menlo Park, Calif.) 

3-4. Perspectives in Virology IV, Gus- 
tav Stern symp., New York, N.Y. (M. 
Pollard, Lobund Laboratory, Univ. of 
Notre Dame, Notre Dame, Ind.) 

3-7. Materials, intern. conf., Philadel- 
phia, Pa. (A. G. H. Dietz, Dept. of Build- 
ing Engineering, Massachusetts Inst. of 
Technology, Cambridge) 

4-6. Society of the Plastics Industry, 
conf. of the reinforced plastics div., Chi- 
cago, Ill. (W. C. Bird, SPI, 250 Park 
Ave., New York, N.Y. 10017) 

4-6. Cellular Biology of Myxovirus In- 
fections, CIBA Foundation symp., Lon- 
don, England. (CIBA Foundation, 41 
Portland PI., London, W.1) 

5-7. Military Electronics, 1964 winter 
conv., Los Angeles, Calif. (Inst. of Elec- 
trical and Electronics Engineers, Box A, 
Lenox Hill Station, New York, N.Y. 
10021) 

5-8. American College of Radiology, 
natl. meeting, Tucson, Ariz. (American 
College of Radiology, 20 N. Wacker Dr., 
Chicago, 111. 60606) 

7-8. Differentiation and Development, 
symp., New York, N.Y. (New York Heart 
Assoc., 10 Columbus Circle, New York, 
N.Y. 10019) 

9-11. Entomological Soc. of America, 
Southwestern Branch, Monterrey, Mex. 
(D. F. Martin, P.O. Box 1033, Browns- 
ville, Tex. 78521) 

10-14. New Zealand Institution of En- 
gineers, conf., Wellington. (F. N. Stace, 
P.O. Box 3047, Wellington, N.Z.) 

12-16. American College of Cardiol- 
ogy, 13th annual, New Orleans, La. (P. 
Reichert, Empire State Bldg., New York, 
N.Y. 10001) 

13-14. Texas Industrial Pharmacy Sem- 
inar, Austin. (L. R. Parker, Pharmacy 
Extension Service, Univ. of Texas, 
Austin) 

15-16. Atomic Energy, Japanese natl. 
symp., Tokyo. (Atomic Energy Soc. of 
Japan c/o Atomic Energy Research 
Inst., 1-1 Shiba-tamura-cho, Minato-ku, 
Tokyo) 

16-22. National Engineers' Week, spon- 
sored by the National Society of Profes- 
sional Engineers, 2029 K St., NW, Wash- 
ington, D.C. 20006) 

17-19. American Standards Assoc., 14th 
annual conf., Washington, D.C. (ASA, 10 
E. 40 St., New York, N.Y. 10016) 

17-20. Metals for Use at High Tem- 
perature, intern. symp.. New York, N.Y. 
(D. A. Parks, Inst. of Metals Div., Metal- 
lurgical Soc., 345 E. 47 St., New York, 
N.Y. 10017) 

17-21. Information Storage and Re- 
trieval, 6th, Washington, D.C. (L. W. 
Hattery, American Univ., 1901 F St., 
NW, Washington, D.C. 20006) 

19-21. National Soc. of College Teach- 
ers of Education, Chicago, 1ll. (E. J. 

tion and Information, intern. congr., 
Rome, Italy. (I. M. Lombardo, La Pro- 
duttivita, Viale Regina Margherita, 84d, 
Rome) 

3-4. Society of Rheology, Claremont, 
Calif. (T. L. Smith, Stanford Research 
Inst., Menlo Park, Calif.) 

3-4. Perspectives in Virology IV, Gus- 
tav Stern symp., New York, N.Y. (M. 
Pollard, Lobund Laboratory, Univ. of 
Notre Dame, Notre Dame, Ind.) 

3-7. Materials, intern. conf., Philadel- 
phia, Pa. (A. G. H. Dietz, Dept. of Build- 
ing Engineering, Massachusetts Inst. of 
Technology, Cambridge) 

4-6. Society of the Plastics Industry, 
conf. of the reinforced plastics div., Chi- 
cago, Ill. (W. C. Bird, SPI, 250 Park 
Ave., New York, N.Y. 10017) 

4-6. Cellular Biology of Myxovirus In- 
fections, CIBA Foundation symp., Lon- 
don, England. (CIBA Foundation, 41 
Portland PI., London, W.1) 

5-7. Military Electronics, 1964 winter 
conv., Los Angeles, Calif. (Inst. of Elec- 
trical and Electronics Engineers, Box A, 
Lenox Hill Station, New York, N.Y. 
10021) 

5-8. American College of Radiology, 
natl. meeting, Tucson, Ariz. (American 
College of Radiology, 20 N. Wacker Dr., 
Chicago, 111. 60606) 

7-8. Differentiation and Development, 
symp., New York, N.Y. (New York Heart 
Assoc., 10 Columbus Circle, New York, 
N.Y. 10019) 

9-11. Entomological Soc. of America, 
Southwestern Branch, Monterrey, Mex. 
(D. F. Martin, P.O. Box 1033, Browns- 
ville, Tex. 78521) 

10-14. New Zealand Institution of En- 
gineers, conf., Wellington. (F. N. Stace, 
P.O. Box 3047, Wellington, N.Z.) 

12-16. American College of Cardiol- 
ogy, 13th annual, New Orleans, La. (P. 
Reichert, Empire State Bldg., New York, 
N.Y. 10001) 

13-14. Texas Industrial Pharmacy Sem- 
inar, Austin. (L. R. Parker, Pharmacy 
Extension Service, Univ. of Texas, 
Austin) 

15-16. Atomic Energy, Japanese natl. 
symp., Tokyo. (Atomic Energy Soc. of 
Japan c/o Atomic Energy Research 
Inst., 1-1 Shiba-tamura-cho, Minato-ku, 
Tokyo) 

16-22. National Engineers' Week, spon- 
sored by the National Society of Profes- 
sional Engineers, 2029 K St., NW, Wash- 
ington, D.C. 20006) 

17-19. American Standards Assoc., 14th 
annual conf., Washington, D.C. (ASA, 10 
E. 40 St., New York, N.Y. 10016) 

17-20. Metals for Use at High Tem- 
perature, intern. symp.. New York, N.Y. 
(D. A. Parks, Inst. of Metals Div., Metal- 
lurgical Soc., 345 E. 47 St., New York, 
N.Y. 10017) 

17-21. Information Storage and Re- 
trieval, 6th, Washington, D.C. (L. W. 
Hattery, American Univ., 1901 F St., 
NW, Washington, D.C. 20006) 

19-21. National Soc. of College Teach- 
ers of Education, Chicago, 1ll. (E. J. 
Clark, Indiana State College, Terre Haute, 
Ind.) 

19-21. Solid-State Circuits, intern. 
conf.. Philadelphia, Pa. (L. Winner, 152 
W. 42 St., New York, N.Y. 10036) 

19-22. American Educational Research 

SCIENCE, VOL. 143 

Clark, Indiana State College, Terre Haute, 
Ind.) 

19-21. Solid-State Circuits, intern. 
conf.. Philadelphia, Pa. (L. Winner, 152 
W. 42 St., New York, N.Y. 10036) 

19-22. American Educational Research 

SCIENCE, VOL. 143 



Delmar's new complete line 

of cryogenic equipment 
from Dewar Flasks to complete cryostats 

Delmar's new complete line 

of cryogenic equipment 
from Dewar Flasks to complete cryostats 
COMPLETE CRYOSTATS-Providing stable envi- 
ronment for studies in the range of 1.2?K and higher, 
these units are supplied completely assembled and ready 
to install. 
SPECIAL-PURPOSE CRYOSTATS-Delmar cryo- 
stats can be made in any practical size or configuration 
to meet special requirements. Units are available with 
optical windows or for use with standard magnets. 
RELATED ACCESSORIES-Specialized vacuum 
equipment includes automatic liquid nitrogen level con- 
troller, cryogenic fluid level detector, transfer tubes, and 
low pressure gas regulator. 
All operate without electri- 
cal power. 
DEWAR VESSELS, HAN- 
DLING EQUIPMENT- 
Heavy-duty and standard 
vacuum vessels are offered 
in cylindrical and spherical 
configurations in sizes rang- 
ing from 150 to 30,000 cc. 
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(Time Sterile Indicator) 

Begin and end with T S I 
Conversion Label 

In all biological functions, preparation of 
glassware should start with a TSI Conver- 
sion Label that shows the word "CONTAM- 
INATED" to identify its condition. 

When glassware is sterilized, the term 
"CONTAMINATED" is converted to the 
word "STERILE," thus eliminating human 
errors and articulating service product has 
had. 

/^p\ All specimens are considered "CONTAMI- 
NATED" and sterilizing should be repeated 
before dangerous material is disposed of. 

The TSI Conversion Label is the only label 
showing a color change at 250? F. after 
1 5 minutes in the autoclave. 

Leading laboratories now use 
this system to safeguard the 
health of their personnel. 
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or laboratory supplier for 
service. 

Write today for samples and complete description. 

PROFESSIONAL TAPE CO., INC. 
365c BURLINGTON RIVERSIDE, ILLINOIS 

Circle 1097 on Readers' Service Card 

Write today for samples and complete description. 
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Assoc., Chicago, Ill. (J. R. Gerberich, 
1201 16th St., NW, Washington, D.C.) 

19-5. Pan American Medical Assoc., 
39th congr., the Americas, during a cruise 
aboard the S.S. Independence. (J. J. 
Eller, 745 Fifth Ave., New York, N.Y.) 

23-27. Technical Assoc. of the Pulp 
and Paper Industry, 49th annual, New 
York, N.Y. (TAPPI, 360 Lexington Ave., 
New York, N.Y. 10017) 

23-28. Otorhinolaryngology and Bron- 
choesophagology, 9th Pan American 
congr., Bogota, Colombia. (C. M. Norris, 
3401 N. Broad St., Philadelphia, Pa. 
19140) 

24-25. Atmospheric Movements of Ra- 
dioactive Materials, Geneva, Switzerland. 
(World Meteorological Organization, 
Geneva) 

24-25. Writing-Improvement Programs 
for Engineers, seminar, New York, N.Y. 
(C. A. Meyer, RCA Commercial Engi- 
neering, Harrison, N.J.) 

24-28. Institution of Electrical Engi- 
neers, intern. conf. on transmission as- 
pects of communications networks, Lon- 
don, England. (IEE, Savoy PI., London, 
W.C.2) 

25-26. Dairy Engineering, natl. conf., 
East Lansing, Mich. (C. W. Hall, College 
of Agriculture, Michigan State Univ., 
East Lansing) 

26-28. Biophysical Soc., Chicago, Ill. 
(W. Sleator, Jr., Washington Univ. Med- 
ical School, 660 Kingshighway, St. Louis 
10, Mo.) 

26-28. Scintillation and Semiconductor 
symp., Washington, D.C. (G. A. Morton, 
RCA Laboratories, Princeton, N.J.) 

27-28. Cellular Basis for the Action of 
Cardiac Drugs, Philadelphia, Pa. (Heart 
Assoc. of Southeastern Pa., 318 S. 19 
St., Philadelphia 3) 

27-28. National Assoc. for Mental 
Health, annual conf., London, England. 
(General Secty., 39 Queen Anne St., Lon- 
don, W.C.I) 

27-29. American Acad. of Forensic 
Sciences, Chicago, Ill. (W. J. R. Camp, 
1853 W. Polk St., Chicago 12) 

27-29. American Physical Soc., Tucson. 
Ariz. (K. K. Darrows, American Physical 
Soc., Columbia Univ., New York, N.Y. 
10027) 

March 

1-4. Canadian Assoc. of Radiologists, 
annual, Vancouver, B.C. (A. I. Ekstrand, 
1555 Summerhill Ave., Montreal 25, P.Q., 
Canada) 

1-15. Raman Spectroscopy, colloquium, 
Stuttgart, Germany. (J. Goubeau, Dept. 
of Chemistry, Technische Hochschule 
Stuttgart, 7 Stuttgart N) 

2-4. Fundamental Cancer Research, 
18th annual symp., Houston, Tex. (R. J. 
Shalek, Dept. of Physics, Univ. of Texas, 
Houston) 

2-6. Analytical Chemistry and Applied 
Spectroscopy, Pittsburgh, Pa. (R. B. Frici- 
oni, Allegheny Ludlum Steel Corp., Re- 
search Center, Brackenridge, Pa.) 
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American Union, Washington, D.C. 20006) 
3-21. World Health Assembly, 17th an- 

nual, Geneva, Switzerland. (WHO, Palais 
des Nations, Geneva) 

4-6. Thermal Radiation of Solids, symp., 
San Francisco, Calif. (W. D. Harris, Engi- 
neering and Sciences Extension, Univ. of 
California, Berkeley 4) 

5-6. Theoretical and Applied Mechan- 
ics, southeastern meeting Atlanta, Ga. 
(Dept. of Short Courses and Conferences, 
Georgia Inst. of Technology, Atlanta 
30332) 

5-7. Macromolecular Colloquium, Frei- 
burg im Breisgau, Germany. (Institut fur 
Makromolekulare Chemie, Univ. Freiburg, 
Stefan-Meier-Str. 31, 78 Freiburg im 
Breisgau) 

5-7. Pacific Sociological Assoc., Coro- 
nado, Calif. (S. M. Dornbusch, Stanford 
Univ., Stanford, Calif.) 

6-8. Society of Nuclear Medicine, south- 
western chapter, Houston, Tex. (S. N. 
Turiel, SNM, 333 North Michigan Ave., 
Chicago 1, 111.) 

6-8. National Wildlife Federation, 28th 
annual, Las Vegas, Nev. (NWF, 1412 16th 
St., NW, Washington, D.C. 20036) 

7-12. Proctology, 16th teaching semi- 
nar, Miami Beach, Fla. (J. Reichert, 147- 
41 Sanford Ave., Flushing, N.Y. 11355) 

8-12. Water Resources Engineering, 
conf., Mobile, Ala. (American Soc. of 
Civil Engineers, 345 E. 47 St., New York 
10017) 

8-15. North American Clinical Derma- 
tologic Soc., Mexico City, Mexico. (E. F. 
Finnerty, 510 Commonwealth Ave., Bos- 
ton, Mass.) 

9--10. Aerodynamic Testing Conf., 
American Inst. of Aeronautics and Astro- 
nautics, Washington, D.C. (J. N. Fresh, 
David Taylor Model Basin, Code 630, 
U.S. Navy, Washington, D.C.) 

9-11. Society of Toxicology, annual, 
Williamsburg, Va. (C. S. Weil, Mellon 
Inst., 4400 Fifth Ave., Pittsburgh, Pa. 
15213) 

9-13. National Assoc. of Corrosion En- 
gineers, 20th conf., Chicago, Ill. (W. H. 
Schultz, Dearborn Chemical Corp., Chi- 
cago, Ill.) 

9-13. Peaceful Applications of Nuclear 
Energy, 5th inter-American symp., Val- 
paraiso, Chile. (J. D. Perkinson, Inter- 
American Nuclear Energy Commission, 
Pan American Union, Washington, D.C. 
20006) 

10-12. Exploding Conductor Phenome- 
na, 3rd conf., Boston, Mass. (W. G. Chace, 
Air Force Cambridge Research Labora- 
tories, Hanscom Field, Bedford, Mass.) 

10-14. American Inst. of Chemical En- 
gineers, New Orleans, La. (AIChE, 345 
E. 47 St., New York 17) 

11-12. Instrument Soc. of America, 14th 
conf. on instrumentation for the iron and 
steel industry, Pittsburgh, Pa. (N. F. 
Simcic, Research Laboratory, Jones and 
Laughlin Steel Corp., 900 Agnew Rd., 
Pittsburgh 30) 

12-13. Information Organization, New 
Brunswick, N.J. (S. Artandi, Graduate 
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Suite 503, 7046 Hollywood Blvd., Los 
Angeles, Calif. 90028) 
24 JANUARY 1964 
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MODEL MODEL 

4203B-TC-SA 4203B-TC-SA 

SHADOGRAPHI SHADOGRAPHI 
small animal balance provides 

visible accuracy to 350 milligrams 
Model 4203B-TC-SA Shadograph is designed especially for 
high-speed, precision weighing of mice, chicks, frogs and small 
rats. It can reduce tedious weighing operations by hours . . . 
give you more time for other work. Light-projection indication 
is fast ... provides sharp shadow-edge reading on frosted glass 
dial. Parallax reading eliminated. Capacity 1500 grams. Dial 
graduated in two columns: 0-30 grams and 15-45 grams. Shut- 
ter closes dial column not in use. Beam 100 grams in 1 gram 
graduations. Weighs accurately in out-of-level positions. Other 
models up to 3 kilos for rats, hamsters and guinea pigs. 
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TISSUE AND TUMOR BALANCE 
Model 4142 recommended for fast, precision 
weighing of cancer tissue and tumors. Weigh- 
pan is shielded from air currents by clear 
plastic door . . . easily removed for sterili- 
zation. Rated capacity 15 grams; visible sen- 
sitivity to 5 milligrams. Movable viewer for 
5-column dial, each column 3 grams with 5 
milligram graduations. 5-notch beam corres- 
ponding to dial columns. 

CENTRIFUGE BALANCE 
Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare con- 
trol knob to zero the dial, or position for over- 
and-under reading. Capacity 3 kilos; sensi- 
tivity to 350 milligrams. Dial is graduated 
0-100 grams in increments of 1 gram. Beam 
500 grams by 5 grams. 
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P.O. Box 179, Station S, Toronto 18, Ont. \-- 

Sales and Service Coast to Coast your local 
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