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You can decide today 

LKB Ultrogel for high-speed gel filtration 
You can make a decision this morning to separate a 
protein sample and have your result this afternoon with 
LKB Ultrogel. 
Ultrogel is a prepared polyacrylamide/agarose gel medium 
consisting of small, very rigid and uniform, spherical beads 
pre-swollen to a controlled particle diameter of 60 to 
140 ,um. 
Ultrogel comes ready-to-use. You only have to choose your 
fractionation range. No weighing of dry beads, no calcula- 

44'4 tion of buffer volume, no swelling time, no fine particle 
447/' removal. 

4 4444'4'# Ultrogel is unique because now you can have both high 
..4' '"',j' ' resolution and high flow rates with low dilution and low 

779J44>:444 / sample zone diffusion. And column packing is easy and 
fast. 
Ultrogel comes in 1 liter bottles of four fractionation 

K /4444474444&A44. ranges from 6000 to 1,000,000 daltons. 
Send for your one (1) free 80 ml trial sample of Ultrogel 
while the supply lasts, or better yet, decide today and order 
Ultrogel from the types listed in the table below. 
With your free sample of Ultrogel, we will also include a 
copy of the next issue of the LKB Journal Science Tools 
and more information on Ultrogel. Please write to us at one 

44 of the addresses listed below. 

'44 

', In one step, measure out 
the amount of Ultrogel 
needed for the gel bed 
height. Then after deaer- 
ation, simply pour this 
amount of Ultrogel into 
your column. 

50 

Ultroget Max. Flow Rate Fractionation Range * 40 ULTROGEL AcA34 
type (ml/cm2.h) (daltons) 

30 

AcA22 18 60,000-1 000,000 20 POROUS GEL 

10 

AoA34 40 20,000- 400,000 _________________________________ 
1 2 PRESSURE OVER COLUMN 

(cm H,O/cm bed height) 

AcA 44 45 12,000- 130,000 LKB Instruments Inc. 
12221 Parklawn Drive, Rockville MD. 20852 
11744 Wilshire Blvd. LOS Angeles CA 90025 

AcA 54 50 6000- 70,000 ______________________ 6600 West Irving Park Road, Chicago III. 60634 260 North Broadway, Hicksville N.Y. 11801 
__________________ __________________ ___________________________ 3700 Chapel Hill Blvd., Durham NC. 27707 

*fOr globular proteins Circle No. 38 on Reoders' Service Cord 



New opportunities in molecular filtration 

Protein Purification 

Fields of Application change is easily accomplished. If finding increasing application in 
Scientists who purify pro- you remove more liquid than you laboratories and production facil- 

teins by molecular filtration find replace, you perform a one-step ities. The system is exceptionally 
that it is a fast, efficient, econom- concentration and purification, gentle and can operate without 
ical technique for removing low This procedure is not only simple pumping in many cases. Its unique 
molecular weight contaminants and rapid, it has the additional ad- sinuous flow mechanism main- 
from protein solutions. Processing vantage that the volume of fluid tains high flow rates: 1% albumin 
is simple and gentle, so that most replaced gives you an immediate typically can be desalted at a rate 
proteins are recovered with little or indication of the amount of im- exceeding 4 liters per hour per 
no loss of activity, purity removed, without the need square foot of membrane. The user 

Using molecular filtration, bi- for cumbersome analysis. can equip the cell with membrane 
ologists and protein chemists have areas ranging from ? sq. ft. to 50 
removed residual salts, solvents Multi-Liter Processing Systems sq. ft. and can choose from oper- 
(such as ethanol) and density Traditional equipment which ating modes which include concen- 
gradient materials from enzyme processes multi-liter volumes often tration-purification and counter- 
preparations, serum fractions, and requires recirculation of the fluid current dialysis. Many operations 
vaccines, to name just a few appli- through the filtration system. Such can be performed on a continuous 
cations. Molecular filtration is also recirculation through the device, on-line basis. 
used for rapid solute exchange or valve, and pump, can result in For more information on 
removal, and for simultaneous con- shear damage to delicate macro- multi-liter protein purification and 
centration and purification, molecules. An optimal system advice on designing a system with 

would operate with no recircula- the new Millipore High Volume 
Standard Methods tion, no pumping and a minimal Cassette System, please circle the 

Impurity removal and solute flow rate over the membrane sur- number on the reader service card. 
exchange traditionally have been face. What usually occurs under Technical Support 
performed by some combination these "optimal conditions" is a se- 
of dialysis, lyophilization, or pre- vere reduction in filtration rate and We invite inquiries concern- 
cipitation and resuspension of the separation efficiency due to the ac- ing these or other possible applica- 
protein. These methods each have cumulation of macromolecules at tions, and we extend our filtration 
well-known disadvantages: Tradi- the membrane surface. technology and professional evalu- 
tional dialysis is very slow and re- Using a "sinuous flow" sys.. ation services to those interested 
quires enormous volumes of buffer tem to clean the membrane surface in developing new or improved 
to accomplish sufficient purifica- the ideal of no pumping, no recir- techniques. We also offer technical 
tion. Lyophilization is a slow, ex- culation, and minimal denaturation literature, and our technical rep- 
pensive process that concentrates can be closely approximated. resentatives are available for 
both large and small solutes. Pre- Other factors are also important. seminars and training workshops 
cipitation techniques are multi- To minimize cost and surface ad- throughout the U.S. and Canada. 
stepped, often contaminate solu- sorption, a system should be able For immediate technical con- 
tions, and may denature delicate to contain many different amounts sultation with our staff of bio- 
proteins, of filter material so that the amount chemists and engineers, call toll 

of filter material used can be free: 800-225-1380 (in Canada 
Molecular Filtration mized for the volume opti 800-261-0961). Millipore Corpo- processed. Selectively permeable mo- Also, since different processes re- ration, Bedford, Mass. 01730. 
lecular filters retain proteins, while quire different separations, a high 
allowing small molecular impuri- volume system should be able to 
ties to be removed rapidly with the operate with filters of different 
solvent. By replacing this filtrate nominal molecular weight limits. 
liquid with pure solvent or a new Millipore's new Cassette Sys- 
buffer, purification or buffer ex- tem epitomizes these criteria and is ILUPORE 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for th 
presentation and discussion of important issue Social Sciences, Future Tense 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material The social sciences are currently under attack, notably from universi- 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including ties and government agencies, who are their primary patrons. Budget 
editorials, news and comment, and book reviews- restrictions are the immediate impetus behind the attack, as university 
are signed and reflect the individual views of the 
authors and not official points of view adopted by and government administrators are forced to find weak spots to save 
the AAAS or the institutions with which the authors money. There is firm evidence of this in the new National Science 
are affiliated. 

Foundation budget, which contains no increase for the social sciences. 
Editorial Board Senator Proxmire's criticism of exotic social science research might be 

1974 
ALFREo BROWN FRANK W. PUTNAM dismissed as another congressional ritual were it not for echoes in the 
JAMES F. CROW MAXINE F. SINGER rhetoric voiced by high-level administrators. There are several forms of 
5EYMOUR S. KETY GORDON wOLMAN that rhetoric. Type 1 avers 'that social scientists are not studying immedi- 
FRANK PRass 

1975 ate social problems, which by the accepted division of scientific labor 
HERBERT S. GUTOWSKY DONALD LINOSLEY are meant to be within their province. Type 2 stresses an apparent lack 
N. BRUCE HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND Li. THOMPSON of scientific standards in the social sciences by which research findings 
DANIEL E. KOSHLAND, JR. and generalizations can be validated. Type 3 focuses on the numerous 

Editorial Staff arguments within each of the disciplines and the evident lack of con- 
Editor: PHILIP H. ABELSoN sensus. All add up to an abysmally low appraisal of the social sciences. 
Business Manager: HANS NussBAUM It would be foolish to dismiss these criticisms as only a temporary 
Managing Editor: RoasRT v. ORMES storm. The economic situation is not likely to improve quickly, and 
Assistant Editors: ELLEN E. MURPHY, JOHN E. pressures for budget cutting can be expected to continue. For another 

RINGLE thing, administrators are likely to convince themselves that they are 
Assistant to the Editors: PATRICIA Rows 

News and Comment: JOHN WALSH, LUTHER J. right, thereby committing themselves to force a reorganization of the 
CARTER, DEBoRAH SHAPLEY, RoaeItT GILLETTE, Nicato- social sciences. A likely consequence of these forces in the long run may 
LAS WADE, CONSTANCE HOLDEN, BARaARA J. CULLnToN, be a leveling of the differences in orientation and perspective that have 
SCHERRAINE MACK 

been the intellectual life of every social science. This could come about 
Research News: ALLEN L. HAMMOND, WILLIAM 

D. Mets, THOMAS H. MAUGH II, JEAN L. MARX, partly through a reactive response by social scientists to answer type 3 
ARTHUR L. ROsINSON, GINA BARI KOLATA. FANNIE complaints and partly through the ascendancy of those who will respond 
GROOM 

Book Reviews: KATHERINE LIVINGSTON, LYNN to the type I complaints as they see scarce funds directed toward certain 
MANFIELD, JANEr KEOG types of research. 

Cover Editor: GRAYCE FINGER There is no time to try to educate university and government adminis- 
Editorial Assistants: MARGARET ALLEN, ISABELLA trators about the real nature of the social sciences. Besides, if we have 

BOULDIN, ELEANORE BUTZ, MARY DORFMAN, SYLVIA 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY not succeeded in educattng them in the past 25 years we are not likely 
HARTNAGEL, OLIvER HEATWOLS, CHRISTINE KARLIK, to succeed in the next few years. Nor will much be gained by counter- 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN RoCKWOoo, 
LEAH RYAN. Lots ScaIMIrr, RIcItARD SEMIELOBE. arguments that social problems are highly complex, that social scientists 
YA LI SWIGART, ELEANOR WARNSR are seldom consulted about policy and little interest has been shown in 

Guide to Scientific instruments: RICHARD SOMMER their findings, or that continuing basic research is as necessary for the 
Membership Recruitment: GWENDOLYN HUDDLE; social as for the other sciences. Most administrators, I suspect, have a 

Subscription Records and Member Records: ANN selffulfilling image of the social sciences by which they perceive only 

Advertising Staff those features that support what they already believe. 
Director Production Manager I propose several countermeasures. First, we do need to take a hard 
EARL 3. SCHERAGO MARGARET STERLING look at our disciplines, as those best informed to determine where we 

Advertising Sales Manager: RICHARD L. ChARlES want to go and how best to get there. This does not mean trying to 
force a single mold, and like an oppressed people desperately trying to 

Sales: NEW YORK, N.Y. i0036: Herbert L. Burkiund, 
11 W. 42 St. (2i2-PE-6-i858); SCOTCH PLAINs, NJ. conform to the image drawn by administrators. Second, we might begin 
07076: C. Richard Callis, 12 Uaaaani Lane (20i-889. to practice some "democratic centralism," keeping our criticisms within 
4873); CHICAGO, ILL. 606ii: Jack Ryan, Room . . . . . 
2107, 919 N. Michigan Ave. (312-DE-7-4973); Bay- the discipline rather than airing them in public to win supporters to one 
ERLY HILLS, CALIF. 902i1: Wi.nn Nance, iii N. La 
Cienega Blvd. (213-657-2772); DORSET, VT. 05251: point of view or another. Outsiders view these without any perspective 
Fred W. Dicifenbach, Kent Hill Rd. (802-867-5581) as serious complaints. Finally, we might begin aggressively to insist on a 
EDITORIAL CORRESPONDENCE: 1515 Massa- balanced recognition of what we know and do, an activity that we have 
chusetts Ave., NW, Washington, D.C. 20005. Phones: heretofore dismissed. It is not often the social scientists who falter in 
(Ares code 202) Central Office: 467-4350; Book Re- 
views: 467-4367; Business Office: 467.4411; Circula- applying the consequences of their research, but rather the high-level ad- 
tion: 467-4417; Guide to Scientific Instruments: 467- ministrators themselves who are looking only for modifications that can 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 467-4321; be applied within existing social forms.-LEoNARD REISSMAN, Chairman, 
Reviewing: 467-4440. Cable: Advancesci. Washington. Department of Sociology, Cornell Univer. ity, Ithaca, New York 14853 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv. 
Science, 28 June 1974. ADVERTISING CORRE- 
SPONDENCE: Room 1740, Ii W. 42 St., New York, 
N.Y. 10036. Phone: 212-PE-6-1858. 
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Shown here in miniature are just some of the informative brochures 
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4-7. Industrial Waste Water and 1920, IEEE Los Angeles Council Office, cations of Neutron Radiography and 
Wastes, 2nd intern. congr., Union of Pure 3600 Wilshire Blvd., Los Angeles 90010) Gauging, National Bureau of Standards 
and Applied Chemistry, Stockholm, Swe- 5-7. San Diego Biomedical Symp., 14th and American Soc. for Testing and Ma- 
den. (B. Goransson, ICIWWW, Box 5607, annual, sponsored by American Soc. for terials, Gaithersburg, Md. (H. Berger, 
S-l 14 86 Stockholm 5, Sweden) Quality Control, Mission Bay, San Diego, Reactor Radiation Div., Inst. for Mate- 

4-7. Society for Range Management, Calif. (L. Rosen, Dept. of Radiology, rials Research, NBS, Washington, D.C. 
Mexico City, Mexico. (F. T. Colbert, Univ. of California, P.O. Box 109, La 20234) 
SRM, 2120 5. Birch St., Denver, Cob. Jolla 92037) 10-13. American College of Cardiology, 
80222) 6-7. Physiology and Pathology of Hu- Houston, Tex. (W. D. Nelligan, ACC, 

4-8. American Group Psychotherapy man Aging, Symp., Miami, Fla. (M. Rock- 9650 Rockville Pike, Bethesda, Md. 
Assoc., San Antonio, Tex. (M. Keefe, stein, Univ. of Miami School of Medicine, 20014) 
AGP, 12th Floor, 1865 Broadway, New P.O. Box 875, Biscayne Annex, Miami 10-13. Meteorological Observations and 
York 10023) 33152) Instrumentation, 3rd symp., American 

5-7. Aerospace and Electronic Systems, 6-8. International Soc. of Lymphology, Meteorological Soc., Washington, D.C. 
16th annual, Aerospace and Electronics Rio de Janiero, Brazil. (R. C. Mayall, 52, (J. Giraytys, Code W141, Natl. Weather 
Systems Soc. and the Los Angeles Council rue Dona Mariana, Buenos Aires, Ar- Service, 8060 13th St., Silver Spring, Md. 
of the Inst. of Electrical and Electronic gentina) 20910) 
Engineers, Los Angeles, Calif. (Room 10-il. Symposium on Practical Appli- 12-14. Solid State Circuits, intern. 

conf., Inst. of Electrical and Electronics 
________________________________________________________________________ Engineers, Philadelphia, Pa. (IEEE, 345 

F. 47 St., New York 10017) 
12-15. Southern Neurosurgical Soc., 

San Antonio, Tex. (G. T. Tindall, Emory 
Any uuay you shake It...  Clifton Rd., NE, 

Em, f 13-15. Society of University Surgeons, w  m a "-"--'-'- Phoenix, Ariz. (E. W. Fonkalsrud, Dept. 
Gyrate, reciprocate, aerate and incubate! "  of Surgery, Univ. of California Medical 
Just about every conceivable shaking re- 0"'a Center, Los Angeles, Calif. 90024) 
quirement can be satisfied by NBS. Select 14-15. International Symp. on Psycho- 
from a full range of shaking equipment: pharmacology, Louisville, Ky. (C. B. 
water bath and incubator shakers, 
Gyrotory, reciprocating and twist-action ' Denber, Dept. of Psychiatry and Be- 
shakers. You'll find them all in the most havioral Sciences, Univ. of Louisville, 
extensive shaker catalog ever publishe School of Medicine, Louisville 40201) 
Send for Catalog CS-S/1294 15-16. Symposium on Computers in 

Laboratory Medicine, San Francisco, 
Calif. (J. Hall, Continuing Education in 
Sciences and Mathematics, Univ. of 
California Extension, Berkeley 94720) 

15-19. American Acad. of Allergy, San 
Diego, Calif. (J. 0. Kelley, AAA, 225 F. 
Michigan St., Milwaukee, Wis. 53202) 

15-21. Pan-Pacific Surgical Assoc., Hon- 
olulu, Hawaii. (R. A. Rose, PPSA, 236 
Alexander Young Bldg., Honolulu 96813) 

16-20. American Inst. of Mining, Met- 
Action Shaker , allurgical and Petroleum Engineers, New 

York, N.Y. (J. B. Alford, AIMMPE, 345 
F. 47 St., New York 10017) 

16-21. Inter-American Congr. of Radi- 
ology, Bogotfi, Columbia. (A. Mejia, 
IACR, Aptdo Aereo 53737, Bogotfi 2) 

17-18. Conference on Glacial Till, Ot- 
- tawa, Oat., Canada. (M. K. Ward, Conf. 

on Glacial Till, Natl. Research Council of 
Canada, Ottawa, KlA .0R6) 

17-20. Southeastern Coaf. on Coin- 
binatorics, Graph Theory and Computing, 
6th, Boca Raton, Fla. (F. Hoffman, Dept. 

* G86 Gyrotory of Mathematics, Florida Atlantic Univ.. 9A 
Boca Raton 33432) 

17-20. Southern Surgical Congr., 43rd 
G24 Bench-top annual, Atlanta, Ga. (A. H. Letton, SSC, 

Incubator Shaker 340 Boulevard, NE, Atlanta 30312) 
18-21. Biophysical Soc., Philadelphia, 

Pa. (M. 0. Daynoff, Natl. Biomedical 
Research Foundation, Georgetown Univ. 
Medical Center, 3900 Reservoir Rd., NW, 

'iv __ r 'se, Washington, D.C. 20007) 
18-22. American Acad. of Forensic 

Sciences, Chicago, Ill. (M. M. Hibbard, 
AAFS, Room 515, 11400 Rockville Pike, 

2 Portable GlO General ' Rockville, Md. 20852) 
Gyrotory Shaker Purpose Shaker 20-2 1. Applied Vacuum Science and 

Technology, 4th symp., Southeastern Re- 
gional Administrative Group, American NEW , INC SCIENTIFIC L., Vacuum Soc., Tampa, Fla. (R. G. Oswald, 

1130 Somerset Street, New Brunswick, N.J. 08903 * 201/8464600 Honeywell, Inc., M5229, 13350 U.S. Hwy. 
With NBS, Advanced Technology Is a Way of LIfe. 19, St. Petersburg, Fla. 33733) 
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ministrators, Dallas, Tex. (Exhibit Coor- (L. D. Stoddard, Dept. of Pathology, 
dinator, AASA, 1801 N. Moore St., Medical College of Georgia, Augusta 
Arlington, Va. 22209) 30902) 

2 1-26. California Medical Assoc., Los 2-6. Pine Mountain Conf. on Immuno- 
Angeles. (H. Hassard, 731 Market St., chemistry, American Assoc. of Clinical 
San Francisco, Calif. 94103) Chemists, Pine Mountain, Ga. (PMC, 

2 1-28. American Soc. of Clinical Pa- P.O. Box 50122, Federal Annex, Atlanta, 
thologists and College of American Pa- Ga. 30302) 
thologists, Las Vegas, Nev. (J. Graves, 2-7. American Soc. of Contemporary 
Intersociety Committee on Pathology In- Medicine and Surgery, Miami Beach, Fla. 
formation, 9650 Rockville Pike, Bethesda, (V. Kendall, Suite 1506, ASCMS, 30 N. 
Md. 20014) Michigan Ave., Chicago, Ill. 60602) 

22. Oregon Acad. of Science, Salem. 2-7. American Soc. on Contemporary 
(F. A. Hirsch, Dept. of Geography, Ophthalmology, Miami Beach, Fla. (J. G. 
Oregon College of Education, Monmouth Bellows, Suite 1506, ASCO, 30 N. Michi- 
94761) gan Ave., Chicago, 111. 60602) 

23-28. Coping with Environmental and 3-5. National Federation of Abstracting 
Safety Regulations in the Food Industry, and Indexing Services, Washington, D.C. 
5th conf., Engineering Foundation, Pacific (S. Keenan, NFAIS, 3401 Market St., 
Grove, Calif. (EF, 345 E. 47 St., New Philadelphia, Pa. 19104) 

York 10017) 3-5. Hydrogen-Energy Fundamental 24-27. International Conf. on Carriers Symp., Coral Gables, Fla. (T. N. Veziro- and Channels in Biological Systems, New glu, Clean Energy Research Inst., School 
York Acad. of Sciences, New York, N.Y. of Engineering and Environmental De- 
(Conf. Dept., NYAS, 2 F. 63 St., Nexv sign, Univ. of Miami, Coral Gables 
York 10021) 33124) 

24-27. Experimental Medicine and 3-7. Pittsburgh Conf. on Analytical 
Surgery in Primates, 4th conf., Jerusalem, Chemistry and Applied Spectroscopy, 
Israel. (J. Moor-Jankowski, LEMSIP, 26th, Soc. for Analytical Chemists of 
New York Univ. Medical Center, 550 Pittsburgh and Spectroscopy Soc. of 
First Ave., New York 10016) Pittsburgh, Cleveland, Ohio. (P. M. 

25-26. American Inst. of Aeronautics Castle, Westinghouse Research Labs., 
and Astronautics, Washington, D.C. (J. J. B ulah Rd., Pittsburgh, Pa. 15235) 
Harford, AIAA, 1290 Ave. of the Amen- 3-7. Medical Data Processing Symp., 
cas, New York 10019) Toulouse, France. (Inst. for Research in 

25-27. Computer Conf., Inst. of Elec- Information and Automation, Public Re- 
trical and Electronics Engineers, Phila- I' tions Dept., Domaine de Voluceau, 
delphia, Pa. (IEEE, Technical Activity 781 5-Rooquencourt, France) 
Board, 345 F. 47 St., New York 10017) 3-7. Nuclear Cross Sections and Tech- 

26-1. Assoc. for Children with Learn- nology Conf., American Nuclear Soc., 
ing Disabilities, 12th intern. conf., New American Physical Soc., Intern. Union of 
York, N.Y. (K. M. Tiilotson, ACLD, Pure and Applied Physics, National 
Lower Level, 5225 Grac St., Pittsburgh, Bureau of Standards, and U.S. Atomic 
Pa. 15236) Energy Commission, Washington, D.C. 

26-i. American Cleft Palate Assoc., (W. W. Havens Jr., Div. of Nuclear Sci- 
New Orleans, La. (H. A. Leeper, Jr., ence and Engineering, Columbia Univ., 
Speech and Hearing Clinic, Hanner Hall, 520 W. 120 St., New York 10027) 
Oklahoma State Univ., Stillwater 74073) 6-7. Mississippi Acad. of Sciences, 

26-1. Society of Professors of Educa- Jackson. (C. L. Dodgen, Univesity 
C oncentrate. tion, Chicago, Ill. (R. E. Bayles, 326 Medical Center, Jackson 39216) 

Adams St., Decatur, Ga. 30030) 6-7. Ametican Psychopathological As- 
26-2. Medical Soc. of Pan-American soc., 65th annual, New York, N.Y. (E. 

Doctors' Club, San Miguel, Mexico. (1'. Sachar, Bronx Municipal Hospital Center, 
Don't waste time weighing R. Maxson, Arilen Acres, Warrenburg, Eastchester Rd. and Pelbam Pkwy., Bronx, 

Mo. 64093) N.Y. 10461) 
and dissolving PPO and 27-1. American Soc. for Surgery of the 6-9. Student American Medical Assoc., 

POPOP. Get LIQUIFLUOR?, Hand, San Francisco, Calif. (J. A. Bos- Chicago, Ill. (C. C. Dewitt, 1400 Hicks 
a concentrated solution of wick, Jr., ASSH, Box 2414, 4200 F. Rd., Rolling Meadows, Ill. 60008) 
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