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Beckman announces 

.   . v  j the  5 billion ...... ye  volutmon 
 LI*It  r ace ntflf  I 

  ?w f< 

w e think so much of the drives in the new electric drives have relatively few parts, 
L-5 Preparative Ultracentrifuges that we've which means a minimum of elements to be con- 
doubled the drive warranty from 2 4 billic n to cerned with And when you do need to replace a 
5 billion revolutions If the drive doesn't las  ** Beckman drive your replacement is not just a por ion 

. long, a I I you pyfor are the revolutions used,  of the drive, but a complete drive system with a new 
and at a cost much lessthan und or the previous 5 -billion rev olution wa P anty. 

 Warranty. *   In term 
. sof energ  y require  nients, 4 fj  Beckm All L-5.electric drives.are nowcLo. driven to.provide  electric d.rives areb.ig.hly efficie.nt andco.nsume co.hi- .paratively little power..They'hav.ea.n effldeht brakihg 

. . . the high torque necess arytoge trotors rapidly to 
. speed. . For example, the L5-75 accelerates.a titanium.system  to.bring  roto.rs.rapidly.and smoo.thly to rt. 

.r to 75,000.rpm in jus.es.CO.rflpared to 19.And the.yare so q.ie t that you.can hardly.hear anL. 
minu tes.for the earlier.Model L2-7. 

Both T65 and LS.75 drives t.a a new.yqm Superior drives are only on eo.the 
(patent pe.riding) which ... collects an. reuses oil that  re.aSons to cho.Q a Beckm.an VS. 
wouId normally be con.sumed. This.system corn.pe n- P re.parativeU.Itracentrifu.*e Fo 
sates for normal wear and signifkantly extends drive the.full storyo.f  the L-5's. 
life. The long-Iastingd.iv. in theM.dels L54...n  sendfor Brochur.SB-400to..   

L5-50 re permanently lubricated. Beckman Instruments, Inc 
All four Model L-5's now feature a rotor imbalance Spinco Division, 1117 Cali 

detector which automatically shuts off thedrive if a fornia Avenue, Palo Alto  .  

rotor is significantly out of balance, further protecting California 943O4 
: + <;< .... e drive  ystem, the roto. , and the.ultra.centrifuge. Circle No. 350 .aders' Servie.CM . ..    

itself. / 

Beckman drives bring you more than just long life. 
When the total drive system is considered, Beckman 



EastmanN Organic Chemicals 

em 
For your consideration . select products from a family grouping of specialties. One may just spark an application 
you're researching or developing We'd like to help. Detailed product information is as close as the coupon below. 

Dyes, stains, New additions New additions 
and indicators for electrophoresis for protein chemistry 
EASTMAN Dyes, Stains, and mdi- * Alcian Blue (EASTMAN 14091). * 4-Fluoro-3-nitrophenyltrimethyl- 
cators, Kodak Publication No. JJ- Alcian Blue was recently reported as ammonium Iodide (EASTMAN 
196, is a new EASTMAN Dataservice an effective stain for mucopolysac- 14094). This chemical is useful for 
Catalog to assist you in locating the charides after acrylamide gel elec- imparting solubility to proteins with- many dyes, stains, and indicators trophoresis. Gels are stained with a out causing their degradation. As 
available from Eastman Organic 0.5% solution of Alcian Blue in such, it shows promise as an end- 
Chemicals. The product listing is di- 3% acetic acid and destained with group reagent, and as a potential 
vided into the following categories: 3% acetic acid [Anal. Biochem., 31, tool for the selective chemical modi- 
* Adsorption Indicators 51(1969) II. fication of proteins [Biochem. J., 
* Biological Dyes and Stains * Ponceau S (EASTMAN 14097). 130, 589 (1972)]. Ponceau S is used as a serum protein * 7- (p-Methoxybenzylamino) -4- * Buffers stain for albumins and globulins. nitrobenz-2-oxa-1 ,3-diazole (EAST- 
* Chelatometric Indicators The staining solution consists of MAN 11829). MBD is a fluorescent 0.9 g Ponceau S and 13.4 g each of probe for protein and nucleoprotein * Colorimetric Indicators trichloroacetic acid and sulfosali- conformation studies. It has been 
* Cyanine Dyes and Spectral cylic acid in I liter of distilled water used to study the conformation of 
Sensitizers [Archiv. Farm. (Belgium), 13 (1), bacterial ribosomes and of bovine 
* Fluorometric Indicators 29 (1963)1. trypsinogen and trypsin [Biochem., 

* Coomassie Brilliant Blue R 10 (24), 4433 (1971)]. MBD ex- * Functional Group Determination (EASTMAN 14013). This versatile hibits strong fluorescence in low- 
Reagents protein stain has been used in cellu- polarity solvents and is virtually non- 
* Organic Laser Dyes and lose acetate electrophoresis [Rio- fluorescent in water. 
Phthalocyanine-Type Compounds chem. J3iophys. A eta, 71, 377 * 3-Isothiocyano- 1,5-naphthalene- 
* Redox Indicators (1963)1, in acrylamide gel electro- disulfonic Acid Disodium Salt phoresis [Anal. Biochem., 20, 150 (EASTMAN 11970). Use of this rea- Use the coupon below to request (1967)], and in vertical starch gel gent has been described for the your copy of JJ-196 and we'll also electrophoresis [J. Histochem. Cyto- analysis of lysine-containing pep- 
include a copy of the popular, color- diem., 16 (5), 380 (1968)1. Its use tides, particularly the insulin A chain 
ful wall chart, pH Ranges and Color was also described as a glycoprotein [Z. Physiol. Chem., 352, 1730 
Changes of EASTMAN Indicators, stain after acrylamide gel electro- (1971)1. 

phoresis [Anal. Biochem., 30, 148 Additional applications informa- 
(1969)1. By using solvents contain- tion, bibliography, price and order- 
ing 12.5% trichloroacetic acid, de- ing information are available. Sim- 
staining is eliminated, ply request Kodak Publication No. 

For more information on these JJ-251. For details on the full line of 
new products, request Kodak Publi- products for this application, ask for 
cation No. 11-252. The full line of Reagents for Protein and Polypep- 
reagents for electrophoresis is de- tide Synthesis and Structure Deter- 
scribed in Kodak Publication No. mination, Kodak Publication No. 
11-1 1, Reagents for Acrylamide Gel 11-8. 
Electrophoresis. A copy is yours for 
the asking. 

* . * . 0 0 0 * 0 0 0 0 * 0 0 
* Eastman Kodak Company 165 

Eastman Organic Chemicals 
* Dept. 412-L 

Rochester, N.Y. 14650 
* Please send the following 

El JJ-196, EASTMAN Dyes, Stains, and Indicators; 

*  JJ-251, New EASTMAN chemicals for Protein chemistry; N _ ELII JJ-8, Reagents for Protein and Polypeptide Synthesis and * Structure Determination, fill .JJ-252, New EASTMAN chemicals for lectrophoresis; * El JJ-1 1, Reagents for Acrylamide Gel Electrophoresis. 
Name 

company 
Circle No. 331 on Readers' Service Card Address 

* CAty State Zip 

* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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the 3-minute neg. 
Every so often something comes Polaroidlabcameras,andmost4x5 precisely what is on the negative, 

along to make your life simpler cameras and instruments (thanks you know immediately if you have 
instead of more complicated. And to our Model 405 pack film back). your shot or not. 
Polaroid's Type 105 positive/nega- And when we describe the print If you do, you simply rinse the 
tive Land film may be one of the and negative you get as superb we negative in a dilute sodium sulphite 
simplest things to happen yet. mean superb. solution to clear away the protec- 

Type 105 is a black-and-white The print has virtually no discern- tive coating. 
film that gives you a superb print in ible grain, has crisp blacks, clean When you're busy, you can leave 
30 seconds and a superb negative whites and good tonal separation. the negative in the sulphite for as 
in as little as three minutes. With- The negative is comparable in long as three days. (There's a spe- 
out a darkroom. quality to the best wet process ma- cial inexpensive Polaroid clearing 

It is a film that has a hundred terials; medium contrast, fine grain tank available that can clear up to 
practical uses,fromthe microscopy and a resolution of 160-180 lines. So 8 negatives at a time.) But if you're 
lab to the photo lab. Keeping you you can make extreme blow-ups, in a rush, the negative can be 
out of the darkroom for all stages But of course, the real news is cleared in 30 seconds, washed and 
of processing until multiple prints how fast you have a working nega- dried in another 2 minutes. 
or enlargements are needed. tive and how easy it is to get it. 

'V 

2? minutes of c/earing, washing and 
drying and you're ready to print 

In just three minutes' time then, 
Type 105 filmfits any Polaroid3? x 4?" 70 seconds after you shoot you have a 

film back or lab camera. Our Model 405 contact print and a fully developed nega- you have made a superb negative 
pack film back (shown above) also adapts tive ready for clearing. that is ready for print. And not one 
most 4x 5 cameras and instruments. Just take your shot, pull out the second have you spent in the 

What makes this film so practical film tab, wait 30 seconds and peel. darkroom. 
is this. It comes in our 8-shot film You now have a contact print in Polaroid's Type 105 positive! 
pack, is an economical 3? x 4?" one hand and a fully developed negative film. It will soon have you 
size, and fits over 400 different cam- polyesterbase negative in the other. wondering how you ever got along 
eras and instruments. Including Sinc,e the contact print reflects without it. 

Polaroid Type 105 
Positive/Negative Land Flint. 

Polaroid 



Use, Conservation, and Supply 

For the scientist, for the engineer, for everyone concerned with the profound and 
far-reaching effects of energy roIems... 

AAAS is pleased to announce the availability of a new publication-ENERGY: Use, 
Conservation, and Supply, a collection of enduring and readable articles designed to 
help the individual seeking to understand the energy problems we face and looking 
for practical solutions to these problems. 

ENERGY: Use, Conservation, and Supply is a compendium of articles that originally 
appeared in Science during 1973-1974. Together, these articles provide an interesting 
and informative look at many aspects of the energy issue . . . an historical and general 
overview of energy problems... ways to conserve energy and use it more efficiently, 
from the industrial to the individual level.., the problems we face in the use of 
energy for food production and distribution . . . the potential of oil, coal, gas, and 
uranium for meeting present and future energy needs . . . long-term optional energy 
sources such as geothermal and solar energy. . . the possible use of methanol 
to supplement or substitute for dwindling gasoline supplies... 

ENERGY: Use, Conservation, and Supply provides a wealth of information not only for 
those in academia, government, and industry but also for the individual compelled 
to alter his traditional modes of energy supply and patterns of usage. Whether you 
intend it for personal use or for use in classroom or seminar-type settings, 
ENERGY: Use, Conservation, and Supply will be a valuable addition to your library. 
Order your copy today, available in your choice of paperbound or casebound editions. 

Edited and with an introduction by Philip H. Abelson 

Retail price: $12.95 casebound; $4.95 paperbound 

AAAS member price, prepaid: $11.95 casebound; $4.45 paperbound 

Please send me ENERGY: Use, Conservation, and Supply. 

_______ casebound copies. ISBN 0-871 68-21 3-3. 
Retail price $12.95; AAAS member price, prepaid $11.95. 

paperbouncl copies. ISBN 0-871 68-223-0. 
Retail price $4.95; AAAS member price, prepaid $4.45. 

LII Check or money order enclosed (payable to AAAS-no cash). L Pleas bill me. 

Name__________________________________ 

Address__________________________________________ 

city State Zip Code_____________ 

Department Ec 
A A A S AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 1515 Massachusetts Avenue, N.W., washington, D.C. 20005 



Color problems? Vibration problems? Exposure problems? 
Photomicroscope Ill solves them quick as a flash. 

A first in photomicrography. The Zeiss Photo- The camera, the controls, and the flash are 
microscope Ill is the first fully automatic camera- ., completely integrated. Everything is built-in for ready 
microscope with automatic flash. The circle you see - accessibility and compactness. And, besides the flash, 
below the frame is the built-in light sensor that meas- you still have the widest choice of illumination 
ures the image brightness in the film plane and equipment and other accessories for all microscope 
instantly determines the flash duration between 11500 techniques in both transmitted and reflected light. 
and 1/ 50,000 sec Moreover, it accepts photometers, TV, projection 

Reciprocity failure, vibration problems, the need screen, and other format cameras. 
for color temperature compensation are practically Get the whole story by writing Carl Zeiss, Inc., 
eliminated. The Xenon source gives true color repro-  444 Fifth Ave., N.Y., N.Y. 10018. Or call (212) 736-6070. 
duction on daylight film. And, of course, the fully In Canada: 45 Valleybrook Drive, Don Mills, Ont., 
automatic 35mm camera system operates both with M3B 2S6. Or call (416) 449-4660. 
the flash and with conventional light sources. - -' Nationwide Service 
BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOusTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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...we have the right model for you-regardless of your weighing need! 

Pictured in the background IS a balanced rock Remember. - - regardless of your weighing need, 
that exemplifies perfect balancing achieved al we have the right model for you 
so by the numerous balances we stock made by 
such outstanding manufacturers as Ainsworth 
Biolar (Roller Smith) Cahn Christian Becker 
Digimetric, Fairbanks Morse Ohaus Sartorius 
Torsion and Voland. These various lines cover the 
entire spectrum of laboratory weighing - - - from a B 0 o r>i F I I? l B . N .i . a a a  
micro particle to a large mass. 

Only ten of the one-hundred-forty-plus balances 
we stock are shown here. Literature on the type Laboratory apparatus * instruments * 
you're interested in will be sent on request. chemicals * glassware 

Branches: Boston, Mass /EII? Grove village, IlL/Fullerton, calif/New Haven, Cono/Philadelphia, Pa/Silver Spring, Md/Syracuse, N.Y 
circle No. 433 on Readers' Service cord 



5 new spectrophotometers from Zeiss. 
Count 'em. 5! 

The new PM 6 line of spectrophotometers spectrophotometers in their price class. The 
has four different models. All with double- . . highly accurate and reproducible measure- 
grating monochromators. All with automatic  ments are displayed in absorbance and con- 
blank reference. One of them certain to fit -  ., , .  centration units on a 4-digit readout. 
your needs. I '' , Operation is Simple and foolproof. Truly 

consider now the single-package PM 6's. human-engineered with few controls for rapid, 
So compact, each takes up less than 2 ft.2 error-free performance. And the advanced in- 
of bench space. Sampling capabilities range LOW-PRICED WORKHORSE tegrated circuitry makes the instruments prac- 
from manual to fully automatic, and all can be 
equipped with recorders or printers. Ideal for PM-2: Priced at around $2600. tically service-free. Because some labs don't need For the whole story, write Carl Zeiss,lnc., 
endpoint and kinetic measurements. the many capabilities built into 444 5th Ave., New York, N. Y. 10018. Phone 

All four PM 6's house Deuterium and PM-6's (at $4000-$5000), but (212) 736-6070. do want the same Zeiss pre- Halogen light sources (and their power sup- cision and ease of operation, In Canada: 45 Valleybrook Drive, Don 
plies, too) for efficient coverage from 200 to we're introducing the PM-2. Mills, Ont., M3B 2S6 (416) 449-4660. 
800nm. All use wide-range photomultipliers A precision-grating instrument ideal for clinical use with auto- and, with their double-grating monochroma- matic blank reference. For uv Nationwide Sales and Service direct and tors, have the lowest stray-light levels of any and visible, only from Zeiss. 

BRANCH OFFICES: BOSTON, CHICAGO, COLuMBuS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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If your research involves DNA RNA 

or DNA-DNA Hybridization studies NBS has the answer A Universal 
Membrane Filtration Apparatus equipped with reversible washing 

All purpose, self sticking Time Tape is ideal for labeling marking assembly and individual reservoirs, can now be employed for hybrid 
and color-coding throughout the laboratory Time Tape . . . ization studies as well as rapid and complete filtration and/or collec 

* is vinyl-coated, pressure sensitive tape which will stick tion of bacteria and precipitates; and protein.DNA-binding studies. 
to any surface including glass, plastic, paper and wood. To eliminate handling of individual reservoirs, a 10-cavity loading 

* has a choice of 1 7 colors in 5 different widths. 
* can be written on with penpencil or ballpoint, block can be quickly set in place for efficient filling and filtration. 
* will withstand a temperature range of - 700 F to 2500 F. The entire battery of filters, clamped and sealed together, can be 
* is waterproof, oilproof and acid resistant. inverted at one time so that both sides of the 25 mm membranes 
* provides an inexpensive way to create instant visual can be repeatedly washed. 

communications. For complete information, ask for catalog DNAS/ 1 75 
Write for free new brochure on Time Tape Systems. We will also 
supply you with samples and the name of your nearest dealer.  s 

PROFESSIONAL TAPE COMPANY, INC. NEW BRUNSWICK SCIENTIFIC CO., iNC. 
144 TOWER DRIVE. BURR RIDGE (HINSDALEi. iL 60521  1135 SOMERSET ST., NEW BRUNSWiCK, N.j. 55505 201.54e-4555 

12 Circie No. 278 on Readers' Service Cord X,47' Circle No. 261 on Readers' Service Card 

SEPARATION 
SCHLEICHER AND SCHUELL HAS A COMPLETE LINE OF PRODUCTS FOR TLC METHODS 

What do you need most when you order TLC plates and H TLC silica gel powders with or without fluorescent 
I plastic sheets? Quality that guarantees reproducibility indicator I 

from one test to another? Fast delivery? A wide range of 
adsorbents? You get them all when you use Schleicher H TLC silica gel, acid fast, with or without zinc silicate * 

I & Schuell as your single source for separation media. fluorescent indicator on 20x20 cm glass or Mylar foils, - 
m Check the listings you're interested in. Send this coupon. for drug screening 

You'll get full technical details about S&S TLC products. I Mylar is a trade name uf DuPont Corporation 

- Name Title 
* I H TLC glass ready-plates of cellulose, acetylated, anion, Company/lnstitution 

cation, PEI, polyamide, and polyamide acetylated 

I Address I 
H TLC Mylar? ready-foils of cellulose, silica gel acid fast, 

with and without fluorescents City State Zip 

H TLC micropolyamide foils coated on both sides for 
* Dansyl and other amino acid studies, 15x15 cm and 5x5 LEICHER & SCHUELL 

cm, rapid development 

acetylated powders at 6, 21 or 45% absolutely pure KEENE. N.H., U.S.A. O3431/TeI.6O3352-3B1O 

I H TLC cellulose powders, double acid washed, crystalline * CABLE ADDRESS U 
cellulose FILTERING/TWX71 0-366-6390 * D-3354, Dassel. West Germany - 

* Telefon 10 55641195/Telex 0965632 * 8714 FeIdbach ZH, Switzerland 

I 
* Telefon 055/422212/Telex 75628 m 

b - - - - - - - - - -- - - SCJ 
212 Circle No. 361 on Readers' Service Cord sciENcE. VOL. 187 



get faster LETTERS tion etlorts, from interim emphasis on 
coal products, or from the long-range 

separations with The Future of Fusion 
benefits of solar resources. 

C ON STAN I It seems to me that the nation's 
R. F. Post and F. L. Ribe (1 Nov. planners are entitled to a better per- 

POW ER 1974, p. 397) offer an encouraging spective on energy than the research 
picture of the status of fuston research. community has been giving them. 
I have little doubt that acceptable V. L. PARSEGIAN 
fusion reactors will come into being, Rensse/aer Polytechnic Institute, 
but how large the required research Troy, New York 12181 
and development effort must be, in 
time and in overall cost, is only some- Post and Ribe make several points 
what less uncertain than it was a which we believe are seriously mislead- 
decade ago. I wonder, therefore, what nit. The most important of these is 
guidance there is for those who plan stated in the article as follows: We 

-. . the nation's energy program in state- propose that fusion should be con- 
ments such as ". . . in less than a dec- sidered as the ultimate source of 
ade sufficient scientific knowledge to energy, and that other sources of 
ensure the practical achievement of energy, including conventional nuclear 

a new idea  fusion power will have been estab- power, should he considered as interim lished." sources." 
electrophoresis Those of L15 who have lived through For those of us concerned with the 

power supplies the development of fission reactor development of a// viable technical op- 
engineering recognize that the state- tions for future energy development. from ISCO ment amounts only to a hope that such a statement is very controversial. 
the work of the next 10 years will It implies (i) that fusion is certain to 

If your present power supply with not reveal insoluble problems. The be a proven energy source and (ii) 
constant voltage or current re- real engineering task of scaling the that it will he available as a national 
quires constant resetting, you power levels upward can then begin, option in a short enough period of time 
should consider the advantages of We know that the upward steps can- that nuclear fission power will be un- 
an ISCO Model 492 with constant not be too large, factors of 10 often necessary. Both of these implications 
power. In a system where the being the upper limit. We know also are manifestly in error. The present 
resistance is continually chang- that each such step requires 5 to 10 fusion energy program is primarily de- 
ing, only constant power can years and hundreds of millions of voted to establishing the scientific fea- 
automatically provide maximum dollars to effect. This is discouraging sibility of this process. Until that is done, 
voltage and migration speed from the point of view of a nation it would be an enormous risk for both 
without the danger of overheating that is energy-hungry. The road from industrial nations and the world to con- 
the gel or other electrophoretic a few watts of fusion energy to units sider fusion as a sure future energy 
medium. that can feed 500 megawatts into the option. 

Constant power is particularly electric energy grids is likely to be If we assume that the scientific pro- 
useful for isoelectric focusing and long and tortuous. Experience with grams now under way do establish 
high performance discontinuous nuclear power in the past three dec- in the laboratory that fusion can he 
buffer techniques. With the new ades has demonstrated more than once successfully demonstrated as an energy 
ISCO Model 492 you can select how distant the practical, acceptable source, it still remains a major develop- 
pulseless, constant power as well power systems can be from experi- ment to assemble an engineering con- 
as constant voltage or constant mental laboratory successes. Engineer- liguration that meets the end-use re- 
current, all with extremely precise ing perspective has not been common quirements of reliability and economics. 
regulation and metering. Current among physicists on whom we depend The most optimistic projections for such 
and load resistance changes are for basic theoretical and laboratory a successful outcome indicate that it 
detected instantly and the Model demonstrations. would be a minimum of 20 years before 
492 automatically adjusts voltage What should the nation's energy such a demonstration could be made 
to maintain the desired power. planners have gained from the article and, more realistically, it is likely to 

For more details on the Model 492 by Post and Ribe? That fusion research lake at least 30 years, even if success 
and other equipment for electro- should be strongly supported is beyond is met along every step of the way. 
phoresis and liquid chromato- question. It would be unfortunate, how- If one takes into account the time 
graphy, send for your ISCO ever, if 'fusion enthusiasm were to required for the integration into utility 
catalog now. detract from substantially larger fund- systems of a new commercial power 

ing for the development of improved source, the time interval froni a first 
fission reactors and acceptable fission commercial demonstration to the 
breeders. A carefully planned program manufacture and use of even a limited iso for achieving the required national number of new power plants is at least 
nuclear sophistication is also needed. tO years and is usually longer. Thus the Nor should the hope for fusion be per- interim" referred to in the article is 

BOX 5347 LINCOLN, NEBRASKA 68505 mitted to detract from energy conserva- clearly a minimum of 30 years under 
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from Waters/the Liquid the most optimistic circumstances and, review of magnetic fusion development, 
realistically, 40 or more years if we with the notable exception of laser 

Chromatography People 
make the happy assumption that the fusion. The last paragraph appears to 
fusion concept can meet scientific, en- be a reply to our article (1) published 
gineering, and economic criteria. Such in the Journal of the British Nuclear 
a time period can hardly be considered Energy Society, in which we attempted 
by any econometric or technical to present a balanced perspective of 
measures as an "interim" period, both fission and fusion and their po- 

In contrast, what is now considered tential roles. Although the quantitative 
conventional nuclear fission is produc- analysis in our article could now be 
ing electricity on a full-scale basis in updated, we believe our general con- 

- , operating electric utility systems and, clusions are still valid and overriding 
in some cases, is responsible for more for long-range policy. It is our position 
than one-third of the total energy pro- that nuclear fission power plants as 
duction of such utility systems. Among presently developed commercially and 
those electric utilities that have both the development of fast breeder reactors 
nuclear fission and fossil fuel plants, are essential if we are to provide a 
there seems to be a consensus that their viable supplement to fossil fuel re- 

choice on the economics, reliability, ment of the fusion concept should pro- 
choice for future expansion would he sources in the next several generations. 
nuclear fission power. They base this We also believe that energetic develop- 
and continuously improving perform- ceed at as rapid a pace as the tech- 
ance of nuclear plants. Nuclear fission nology permits in order to provide 
power stations are a "here and now" another energy option. We recognize 

required The second principal point made hv we are concerned that Post and 
commercial option. the potential advantages of fusion, hut 
Post and Ribe is that ". . - the amount tend to denigrate the need for fission 
of induced radioactivity is to a con- power on the assumption that there is 

re a d in g plant designer in the fusion case, while of fusion. What do we do if the op- 
siderable degree at the disposal of the no uncertainty concerning the success 
it is an inherent property of the fuel timism about fusion turns out to be 

for 1etter, faster in the fission case." This statement is unjustified? 
technically correct. However, what is It has been pointed out that the 

chromatog ra phic omitted is the corresponding statement fusion enthusiasts fear a success of 
the case of fission, the release the fast breeder reactor might possibly 

of radioactivity to the atmosphere and destroy future support for the fusion separations thus to the public is also under the program. It is true that a successful fast 
control of the plant designer. Further, breeder reactor will, from a resource 

Consider Waters' library of liquid the engineering solutions in the case of point of view, reduce the need for a 
chromatography information fusion plants are still highly hypothet- successful fusion power plant. However, 
your resource for Solving ical, whereas the containment devices the very differences and advantages 

separations problems. We've and the containment options in the case fusion might have in terms of its over- 
got factual, concise, and helpful of nuclear fission plants are well de- all environmental and social implica- 
monographs on a wide variety of veloped and well known. The issue tions would make it desirable as an 
topics. They are yours for the that remains in the case of our present option. We deeply regret the apparent 
asking. Send for our complete nuclear power stations is the degree of implication that, for the fusion program 
Applications Index today. And if containment in relation to economic to maintain its financial support, it is 

investment. While we hope that the necessary to undermine support foi your separations problem development of fusion concepts will conventional nuclear power and the 
more pressing, give us a call; permit the operation of fusion plants fast breeder reactor. Both concepts 
we'll do our best to help you. with a minimal amount of induced need to be pursued with enthusiasm 

radioactivities (principally because this and support. 
will improve their economic viability), CHAUNCEY STARtS 

we nevertheless have t& recognize that Electric Power Research institute. 
the developments in this area are still 3412 Hillview Avenue, 
at an exploratory level; we don't know Palo Alto, California 94304 
what can, in fact, be achieved with the WOLF W(FELE 

 materials now known to man or with Institute for Applied Systems w 
 what might be available in the next 10 Analysis and Reactor Physics, ASSOCIATES to 20 years. Figure 1 0 in the article hy Kern forschungs 

Post and Ribe illustrates this point. Karlsruhe, Germany 
201 Maple Street, Miiford, Mass. 01757 although the implications are not ade- References 

Telephone (617) 478-2000 quately reflected in the text. 
- I . c. Starr and w. Hiifclc. I, Brit. <siicl. 

The Liquid Chromatography People The remainder of the article is a Etc'i?>' ?c. 13. 131 0R74. 
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W appreciate the comments by 0 
Parsegian and by Starr and Hiifele as 

additional contributions to finding the iken.. IS ivolved. wisest path to meeting man's future ________________________________________________________________________ 

needs for energy. While they agree that The patient is waiting. A biopsy has been rushed to the lab. 
fusion is an extremely desirable future Rapid diagnosis is vital How the surgeon will proceed depends on what the pathologist sees through his micro- energy source and should be pursued 
vigorously, there are areas of concern in Analysis is swift and accurate with the Nikon L-Ke micro 
both letters which we should address. scope system. The L-Ke has all the advanced features 
As we interpret their comments, they one would ask for in a laboratory research microscope Bright and dark field. Phase contrast. Interference phas could be paraphrased briefly as follows: Differential interference. Fluorescence. Polarization Su 
"Since fusion power is as yet unproved, ? ,? perb photomicrography. In a word ..versatility 
is it not possible that we underestimate The patient will not be waitin long, whenever circum 
the time and effort needed to achieve tances demand that critical diagnostic questions be an 
it and thus are being premature in pro- swered Sw.ifily and accirately-Nikon is involved. 

Nikon Instrument Group, Ehrenreich Photo-Optical Industries I posing now that fusion power develop-.3 Stewart Ave., Garden City, N.Y. 11530 Tel. (516) 248 5200 H7 
ment should occupy a special place in Extending man's vision LEtflI 
energy planning, relative to presently .'7,,,,, ,.. 7- 

sources-particularly nuclear '"">' 

As we mentioned in our article, in ? 

the absence of working fusion reactors <' <? '77-' ""' ' 

the position we advocate necessarily - 'k' '' ' 

involves uncertainties. These we recog- 'p'7' 
nize and accept. Nevertheless what we 4 

are asking for in essence is a commit- 
ment to the future-a commitment that 
recognizes that we desperately need " / 
future energy sources that are more 
than simply practical and economical. 
They must at the same time satisfy 
considerations of minimal environmen- , '7 Circle No 268 on Readers Service Cord 
tal impact and of safety in its broadest 
sense-both physical and political. In 
come to dominate. Is it not possible DflNJATflD 

the future these latter issues may well *ifl 
that, in the future, society might place 
a premium on those energy sources is 
litical security? As we indicated, during Supercold which enhance its own safety and po- an interim period-the length of which 

we did not estimate-present-day ener-  Profile .. 

gy sources, including nuclear fission, 
will have their day. What we espouse 
is a national frame of mind that will Freezers 

take all factors into account in pursu- 
ing energy research and development. 
In this spirit we would have to accept 
the possibility that fusion, too, might * Counter height convenience * All 
in time be augmented or even displaced foam insulation-moisture 
by some still more desirable ultimate resistant - Most capacity per floor 
energy source. What we have asserted space requirement * Explosion 
is that fusion could take on the task of safe-liquid tight * Temperatures 
satisfying man's energy needs for the from-350C to-I 000C * Capacities 
future and that it could evolve toward from 7 to 23 cubic feet. Model 17 SC 85 
an increasingly safe aind environmental- 
ly attractive system. Figures 10, 11, and Key to research with Super cold freezers * Growth Chambers * Biological 
12 in our article give some comparisons Incubators * EnvironmentalRooms * 

that illustrate the point, including the 
fact that the fusion reactor designer . V \ 6200 Main Street 
should have options for reducing the /  / . Columbia, South Carolina 29203 
hazard potential that are a priori not 803-754-8990 
open to the fission reactor designer. formerly 

We do not feel that our article Key to Research Environmental Equipment, Incorporated 
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argues against research and develop- died. I reported this finding to my FDA 
ment of other energy sources-includ- colleagues, including Alan K. Done, 
ing fission. What we do argue against who, as Culliton indicates, communi- 
is a national policy that would require cated with Bartter. Culliton's article 
that fission power-or anything else- suggests that there is renewed hope for 
must precede and thereby delay or ex- victims of mushroom poisoning and 

dude the inception of fusion. appears to encourage doctors to re- 
In our democratic society, decisions quest emergency shipments of thioctic 

are ideally arrived at by integrating the acid antidote. Unfortunately, the nega- 
input from all sources. We therefore tive results I obtained with thioctic 
agree with Parsegian on the need for acid in both mice and dogs do not 
the broadest input possible to what we justify this hope or course of action. 
all feel is perhaps the most critical FREDER c R. ALLEVA 

technical-political issue that we in this Bureau of Drugs, 
century have been asked to resolve- Food and Drug Administration, 
from whence will come the energy to Washington, D.C. 20204 
build a better future world? 

RICHARD F. POST As Culliton reported, I was asked 

Lawrence Livermore Laboratory, to assume the IND (investigational 
University of California, new drug) application for thioctic acid 
Livermore 94550 on the basis of numerous more or less 

FRED L. RIBE favorable reports of its clinical use from 

Los Alamos Scientific Laboratory, Europe, and a few from the United 
University of Californ a, States. 
Los A lamos, New Mexico 87544 I did indeed discuss with Alan Done 

experiments designed to test its efficacy 
in animals. He showed me reports of 
mouse studies which did not show a 

Thioctic Acid and Mushroom therapeutic effect for thioctic acid given 
in distilled water. We agreed that no 

Poisoning test of the effectiveness of thioctic acid 

In Barbara J. Culliton's article in which blood sugar was not main- 

"The destroying angel: A story of a tamed could be of value. This is because 
search for an antidote" (News and both amanitin poisoning and thioctic 
Comment, 16 Aug. 1974, p. 600), acid may produce hypoglycemia. 
Frederic C. Bartter, clinical director of I wish to emphasize that I had no 
the National Heart and Lung Institute part in the design of the experiments 
at the National Institutes of Health, which were then done on dogs. I was 
refers to experiments performed at the simply informed later (August 1974) 
Food and Drug Administration (FDA) by the Food and Drug Adminstration 

in which thioctic acid and glucose cured (FDA) that it was reasonable to proceed 
hat to do mushroom poisoning in dogs. As the with the IND. 

w ith leftover unnamed researcher who conducted the Recently (December 1974), I re- 
experiments and analyzed the data, I ceived the details of the dog studies. 

radioactivity wish to point out that my findings are From them one may infer the reasons 
reversed in Culliton's report. Bartler is the FDA decided to proceed from the 

COUNTOFFTM gets rid of quoted as saying, "So, in the later ex- clinical evidence not to withhold thi- 

radioactive residues on periments we carefully maintained gin- octic acid from human subjects poisoned 

containers, counters, hands. cose levels in the dogs, just as you with amanitin. It was clear that dog 

Cleans off ordinary nuisances, routinely would in a patient." In fact, studies designed as these were had done 
too, like greases, acids, I found that the low blood glucose nothing to clarify the issue. Glucose 

protein complexes, Canada levels in mushroom-poisoned dogs were had been given in tiny doses of 500 

balsam, dried blood and serum, not restored to normal 'by six hourly milligrams by six hourly injections (3 
and polymer films. Economical, injections of dextrose and thioctic acid. grams a day). Of course the dogs that 

safe, and very effective. Culliton continues, "It appears that died (four out of five) showed hypo- 
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edited by J. Cairns, Jr. and K. Dickson. Deals with many of edited by R. Featherstone. This complete, two-part guide 

the issues that currently plague our environment and m nac demonstrates how many of the new technigues in molecular 

our very survival-pollution control costs, conflicts between the biology are being used to solve problems in pharmacology nd 

needs of industry and environment, congestion, inner-city toxicology. Part I : 448 pages, illustrat d. $34.50 



and book for every scientist 

at Marcel Dekker BILAYER LIPID MEMBRANES 
and Practice 

by H. Tien. This work summarizes the current status of re- 
MECHANISMS IN ALLERGY: search on bilayer lipid membranes (BLM), providing additional 
Reagin-Mediated Hypersensitivity information on practical methods for the formation of bi- 
(Immunology Series, Volume 1) molecular lipid membranes with aqueous interfaces, and much 
edited by L. Goodfriend, A. Sehon, and R. Orange. An up-to- more. 672 pages, illustrated. $39.50 
date survey of current knowledge on immunology, biochemis- 
try, and pharmacology of reagin-mediated hypersensitivity, this Circle No. 506 on Readers' Service Cord 
volume offers critical perspectives on mechanisms in allergy 
while pointing the way to future immunological trends. 

592 pages. illustrated. $32.75 CHEMICAL CARCINOGENESIS 
Circle Na. 500 on Readers' Service Cord (The Biochemistry of Disease Series, Volume 4) 

edited by P. Ts'o and J. DiPaolo. Featuring an exhaustive 
interdisciplinary format, this two-part book spans the past, 

BIOACTIVE COMPOUNDS FROM THE SEA oresent, and future directions of chemical carcinogenesis stud- 
(Marine Science Series, Volume 1) les. Examines DNA repair processes in mammalian cells, cell 
edited by H. Humm and C. Lane. Fourteen internationally transformation and differentiation, and much more. 
known authorities discuss indications of new antibiotics, anti- Part A: 464 pages, illustrated. $29.75 
cancer, and anti-leukemia compounds that may be obtained Part B: 360 pages, illustrated. $26.50 
from the sea; marine organisms that stimulate growth in land 
plants and increase resistance to fungus, insect disease, and Circle No. 507 on Readers' Service Cord 

Circle No. 508 on Readers' Service Cord 
frost; and more. 272 pages. illustrated. $18.75 

DNA REPLICATION 
Circle No. 501 on Readers' Service Cord (Methods in Molecular Biology Series, Volume 7) 

edited by R. Wickner. This volume contains detailed descrip- 

AIR POLLUTION tions of many methods currently in use in the study of bacterial DNA replication, including methods whose use in mammalian 
(Environmental Health Engineering Textbooks Series, Volume 2) and other eukaryotic systems is already well established. 
by J. Ledbetter. Tells the complete story of air pollution analy- 
sis, prevention and control. An ideal advanced text or reference. 320 pages, illustrated. $22.75 

Part A: Analysis: 440 pages, illustrated. $12.75 Circle Na. 509 on Readers' Service Card 

Part B: Prevention and control: 304 pages. 
illustrated. $11 75 IMMUNE RESPONSE AT 

Circle No. 502 on Readers' Service Card 

Circle No. 503 on Readers' Service Card THE CELLULAR LEVEL 
(Methods in Mo/ecular Biology Series, Volume 6) 

MOLECULAR PATHOLOGY OF edited by T. Zacharia. The topics in this book, selected in 
CONNECTIVE TISSUES order to afford a broad view of the field, include quantitation 

and isolation of membrane-associated immunoglobins, detec- (The Biochemistry of Disease Series, Volume 3) , tion of immunoglobin secretions by single cells, isolation of 
edited by R. Pdrez-Tamayo and M. Rojkind. Includes discus- 
sions of how the structure and biosynthesis of collagen is used macrophages, and a variety of other subjects. 
to classify the nature of molecular changes; the relationship of 256 pages, illustrated. $19.75 
aging to collagen; features of the biosynthesis and metabo- Circle No. 510 on Readers' Service Card 
lism of acid mucopolysaccharides; and a great deal more 

408 pages, illustrated, $29 75 
Circle No. 504 on Readers' Service Card STATISTICAL AND MATHEMATICAL ASPECTS 

OF POLLUTION PROBLEMS 
(Statistics: Textbooks and Monographs Series, Volume 6) 

IMMUNOPATHOLOGY: Methods and Techniques edited by J. Pratt. A broad-ranging collection of authoritative 
(Immunology Series, Volume 2) papers that deal in depth with specific aspects of pollution 
edited by T. Zacharia and S. Breese, Jr. A comprehensive problems and statistical applications. Articles on data collec- 
volume that provides up-to-date coverage 'of new developments lion and dissemination, mathematical models, statistical analy- 
and techniques in immunopathology, immunology, and in- sis of air pollution, sludge treatment, and waste disposal are 
munochemistry. 272 pages, illustrated. $23.75 among the topics included. 424 pages, illustrated. $19.50 

Circle No. 505 on Readers' Service Cord Circle No. 511 on Readers' Service Cord 
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Spectrophotolneters 

The PM-6 spectrophotometer line 
Consists of four models tailored for a 
complete variety of photometric analy- 
ses. Each model has sampling capabil- 
ities from manual to semi-automatic to 
fully automatic and kinetic determina- 
tion. All four models feature two light 
sources, deuterium and hydrogen, with 
fully integrated power supplies. They 
use wide-range photomultipliers and 
are equipped with double-grating mono- 

Anion and Cation Exchanger Columns Background Correction System chromators. Automatic blank reference 
is a feature that results in greater ac- 

For anions, the heart of the PXS- '[he BC-6 provides continuous inca- curacy and reproducibility. Measure- 
1025 SAX column is Partisil-lO SAX; surement of total and background ments are displayed in absorbance and 
for cations the heart of the PXS-1025 absorption and supplies a corrected concentration units on a four-digit 
SCX column is Partisil-lO SCX. These readout for more accurate atomic ab- meter. Carl Zeiss. Circle 796. 
new packing materials make high per- sorption analysis. The BC-6 corrects 
formance ion exchange chromatog- for background absorption at wave- 
raphy more potent. Ion exchange is lengths from 193.7 nanometers (ar- Clinical Euzyinology Assay 

facilitated at ambient temperatures senic) to 357.9 nanometers (chro- 
which eliminates problems of control, mium). It can extract a signal sub- The JCA-N6R simultaneously assays 
stability, and reproducibility often asso- merged in background as high as 1.0 the activity of any six enzymes selected. 
ciated with temperature-dependent col- absorbance unit and the beam modula- The assay is based on the initial reac- 
umns. Proprietary packing and mann- tion speed of 285 hertz ensures full tion rate method. The instrument is of 
facturing processes contribute to this correction even of rapidly changing the discrete type with a closed flow 
characteristic. The functional group of signals. A hydrogen continuum lamp line. The reaction vessels serve as de- 
Partisil- 1 0 SAX is a quaternary nitro- and a beam splitter achieve dual beam tection cells. Features include capacity 
gem columns are supplied in the ionic correction. The beam splitter may be for assay of up to 60 samples per hour 
form HP04 -. The functional group deactivated to restore intensity near the and automated data reduction. The 
of Partisil-lO SCX is -SO3"'; the ionic limits of detection. Varian Instrument data output includes calibration curves 
form is H +' Both types of columns are Division. Circle 794. and restllts in international units or in 
stainless steel with 4.6-millimeter in- units of concentration. Cross-contami- 
side diameter and 25 centimeters long. ..... ,,,,,,,, ,,,,,.,, nation is eliminated by cleansing of 
H. Reeve Angel and Company, Incor- voori.. ir , sampling, reaction, and detection sys- 

PiiOOiiANMrE porated. Circle 793. v.'cr'o iriri'rrimorirsis , ' tems between assays. JEOL, Limited. 
Esir as Circle 766. 

l'ritiiim Labeling Service 

Micro-lontophoresis Programmer 

A process of tritiation of many or- 
ganic compounds, such as amino acids, .s. " Model 160 (Fig. 1) is a single chan- 
peptides, proteins, and hormones, is ." nel battery-powered unit. It provides 
now offered. Advantages of the process for manual or automatic drug and dye 
include: labeling of sensitive and un- injections. Constant current output is 
stable compounds; ease of purification; LIsed in 'retain" or 'eject" modes in 
attainment of specific activities 10 to , ;5'sz'- ranges of 0 to 100 nanoamperes or 0 
100 times greater than those achieved  ' scs ' ', I to 1000 nanoamperes and will drive 
with the Wilzbach method; and rapid- Its E ,.into 1000 megohms and 100 megohms, 
ity. The service includes tritiation of  HAL respectively. Each mode may be preset 
up to 40 milligrams of compound, re- , to the desired current. Polarity of out- 
moval of labile tritium, and assay of - .. put currents is automatically reversed 
the crude product. Biochemical and . luar -,.when modes are switched. W-P Instru- 
Nuclear Corporation. Circle 789. ' MANuAL] N " ments. Incorporated. Circle 775. 

Newly offered instrumentation, apparatus, and 

laboratory materials of interest to researchers in '-' Radiation Meter 

all disciplines in academic, industrial, and gay- '  " NAM5,  . Survey 
emInent organizations are featured in this space. 
Emphasis is given to purpose, chief characteristics, 

and availability of products and materials. En- Fig. I. The model 160 Micro-lontophoresis The Gamma III is a pocket-sized 
dorsement by Science or AAAS is not implied. Programmer automatically reverses the po- detector and alarm system. Its range is 
Additional information may be obtained from the larity of output currents when the opera- from I milliroentgen per hour to I 
Inanufacturers or suppliers named by circling the tor switches modes. The color-coded panel roe per our. Its advantage as a 
appropriate number on the Readers' Service Card ntoen h 
isee pages 214A and 278C) and placing it in the and large meter face allow rapid error- 
mailbox. Postage is rree.--RIc-nasn C. SOMMEI free operation. dosimetry device is that overexposures 
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Potassium 42>1 Ci/g $48/1 mCi 
Shipped Mondays and Wednesdays 
Also available: 
Barium-I 31 GoId-198 
Bromine-82 Molybdenum-99 
Copper-64 
Let us send you our complete catalog 
listing over 100 radionuclides. Free. 

IJ New England Nuclear 
S7SAlbanySIreel, Boston. Mass 02115 
Ouslamerservice 617-482-9595 

NW canada Lid., Onrvai. Ouebec; N N chemicais OmbH, Oreierchenhsin, Germany. 

Circle No. 275 on Readers' Service Card 
Circle No. 276 on Readers' Service Card 

AWard... Pride 

we Match Your 
.ach 

mT ing - 

With.Our Pride. 

In Pr.parin9 Specimens 
Your pride in teaching means taking extra care and time 

.in yo preparation Wa d's gives the "extras" that result 
in spe tine.ris that mean more to you an.yourstudents. 

' ' , We ye had this pride since 182. The uidelines for 

quality and.servi.. e we .5.et then have.never been 
/ . . reaxe - enerations of teachers can ttest to that. 

We ye grown with the times - - kept pa with modern 
's>./41 A- techno y, And p/one red much of it. 

....A.j$ ""h' . 's why we put quality fi St.. 
- ' Our mutual concern for ood education 

eman. it! 
It you h ven't en curl 74 75 Cat io ,s ncl 

for it, S p noram of living pr s rved, 
moan , m cr1 d sp cim ns; field ad 

I b equipment. 

Y 

EARTH SCIENCES 

Ward's Natural Science Establishment, Inc., P.O. Box 1712, 
.Rochester N.Y. 1460$;P.O, Box 174% Monterey calif. 93940 
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will be indicated immediately. It oper- Cardiac Evaluation System in six sections. Pierce Chemical Coin- 
ates as a Geiger-Muller counter and it pany. Circle 797. 
is powered by a 9-volt cell. Applica- Model 1525A is a stress-testing sys- The Specialty Gas Book lists pure 
tions include any situation in which tem. It includes a three-channel cardio- gases, gas mixtures, and gas handling 
personisel or areas must be monitored graph, a large-screen continuous elec- equipment in more than 80 pages with 
for exposure to radioactivity. Atomic trocardiogram display, and a heart-rate suggestions for application and full 
Products Corporation. Circle 787. meter all mounted on a cart. The cart specifications. Precision Gas Products 

has space for a defibrillator and a Incorporated. Circle 798. 
phonocardiograph as well. The cardio- Clean Room Catalog lists standard 

Electric Current Interrupt Alarm graph provides a 12-lead record, and custom units for work rooms, 
marked and calibrated in 10 seconds. laminar-flow work stations, inflatable 

The Sound/Off alarm device is in- As much as 40 seconds of electro- rooms, and many other controlled en- 
stalled at the electric outlet into which cardiogram trace may be displayed at vironments. Biocology Systems, Incor- 
a critical device is plugged. If for any once by cascading four traces. It is porated. Circle 781, 
reason current to the device (refrigera- also possible to hold a selected trace Liquid Chromatography Background 
tor, recorder, centrifuge, incubator, on the screen indefinitely on one line and Applications Literature is a four- 
and so forth) is interrupted, a loud while ongoing traces are monitored for page catalog of informative publica- 
piercing sound is emitted for up to 72 comparison. Hewlett Packard Corpora- tions in organic synthesis, natural prod- 
hours. The advantage is that the opera- tion, Medical Electronics Division. Cir- ucts research, pharmaceutical analysis, 
tor is warned immediately of current cle 772. and many other fields. Water Associ- 
interruption and can act before valu- ates Incorporated. Circle 799. 
able samples or specimens are dam- Vitafiber Artificial Capillaries de- 
aged. The device also protects against Coulometer scribes hollow fiber systems with aniso- 
theft. The alarm is powered by a 9-volt tropic, noncellulosic fibers to be used 
cell. Its function may be tested at any The model 541 laboratory coulom- as a matrix for cell growth. Amicon 
time by unplugging the critical device; eter features a six-digit display with Corporation, Scientific Systems Divi- 
if the alarm is operational, it will an accuracy of ? 0.1 percent of full sion. Circle 800. 
sound, David I. Wolsk and Associates. scale. Coulometric titration may be car- Controlled Pore Glass Chromatog- 
Circle 795. ned out with 0.2 microequivalent of raphy Bibliography contains more than 

sample. Gradual approach of the end- 125 sources through August 1974. 
point is possible for greater accuracy. Electro-Nucleonics, Incorporated. Cm- 

Carbohydrate Standards Potentiostatic applications are simpli- cle 806. 
fled; the input is isolated from ground Elastomers Handbook lists current 

Ultrex-grade sugars are high purity by a transformer and no more than 2 uses in product design and mainte- 
carbohydrates for chromatographic and volts are required at the fastest count- nance. DuPont and Company, Incor- 
biochemical standards. D( +) Mannose ing rates because of low input imped- porated, Elastomer Chemicals Depart- 
and D ( + ) xylose are now available for ance. There is also a panel meter for ment. Circle 807. 
use in studies of labeled compounds. drift adjustment and interpolation of Products for Water Analysis also 
Analysis during production studied 31 the least significant count. Koslow Sci- describes technical data and procedures 
parameters for mannose and 29 param- entific Company. Circle 792. including those involving portable test 
eters for xylose including the ratio of kits and laboratory instrumentation. 
anomeric forms present. Certificates of Hach Chemical Company. Circle 801.. 
analysis accompany each product. Both Gel Filtration Medium Chemical Apparatus featuring grease- 
xylose and mannose are available in free joints is the topic of a 20-page 
I 00-gram bottles. J. T. Baker Chemical Ultrogel is a polyacrylamide-agarose brochure. Items include adapters, con- 
Company. Circle 788. gel medium that consists of small, densers, stopcocks, flasks, funnels, and 

rigid, uniform spherical beads swollen others. Wheaton Scientific. Circle 802. 
to a diameter of from 60 to 140 mi- chEM LABS Review is a quarterly 

Chlorine Test Kit crometers. Ultrogel enables the opera- newsletter. The first issue includes an 
tor to obtain high resolution and high article on long-term column reproduci- 

A water quality test kit now elimi- flow rates, even with large molecules. bility among others and a section on 
nates reagent handling and allows rapid Dilution and sample zone diffusion are "Aids for the Analyst." EM Labora- 
determination of total chlorine resid- minimized, too. Ultrogel is available tories, Incorporated. Circle 803. 
nals in sewage, drinking water, and in 1-liter bottles in four fractionation Analog Correction for Dilution: An 
swimming pools. Each kit consists of ranges from 6000 to I million daltons Aid for Titrimetric Analysis is the sub- 
30 CHEMet ampoules, a plastic tip- for globular proteins. LKB Instru- ject of Application Notes volume 9, 
breaking device, a color comparator, ments, Incorporated. Circle 791. No. 3. McKee-Pedersen Instruments. 
and instructions. When the tip of a Circle 804. 
self-filling ampoule is broken in a sam- Multi-Dry Freeze Dryer is a four- 
ple a colorimetric reaction occurs. Test Literature page bulletin devoted to this multiple 
operator compares the sample to the purpose lyophilizer. FTS Systems In- 
standard to determitle the chlorine Methods and Reagents for Amino corporated. Circle 805. 
content. Range is 0.1 to 2.0 parts per Acid and Protein Chemistry is a hand- Scientific Apparatus 1974-75 lists 
million and analysis requires 2 minutes. book with more than 600 references instruments for chemical analysis. Tek- 
CI-lEMetrics, Incorporated. Circle 790. on methods, techniques, and material.- mar Company, Circle 808. 
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New automatic CO2 incubator. 

"From Forma. Automatic. 

Just set the desired 002 level and the incubator 
maintains itself within + 0 20 0, reducing 002 con- 
sumption by as much as 95% Readout is continuous 
on a large 4" scale meter, there's a panel mounted 002 
flow indicator An even distribution of internal 002 
environment eliminates 002 stratification. Temperature 
and humidity are uniform throughout the chamber with 
no air supply required. The chamber is automatically 
and quickly replenished after door openings, eliminating 
the need for manually activated recovery systems. 
Reliability is built in, with solid state electronics and 
stainless steel construction. 

Write or call Forma for further details. 

Forma Scientific? 
MARIETTA. OHIO 45750- 1141373-4713- TELEX 24-5394 

Cirde Na, 267 on Readers' Service Cord 

Circle No. 172 on Readers' Service Card 

Model 521 2-2 Model 5210-14 

Oual channel r h,..,. '-.., 1 my dual channel 
corder with 1. 2, 5 recorder with elec- 
10 inlmin, chart A" ""'0. Ironic iniegralor, 
speeds and 5 input  2 5, 5. 10, 20 cmlin 
spans of 10 my up -"/ chart speeds, $945. 
$690. 

TOP SELLING STRIP CHART RECORDER AT $395 

Here's America's number one strip chart * Multi-speed chart drive - field adjustable for English/Metric scaling. 
recorder for 1975! And for a $395 rock * Self-aligning sprocketless paper drive 
bottom price in an age of inflation. Yet * New patented transducer eliminates troublesome slide wire. 
look at these features: * Two-pen models available at $595 up. 

Pick a winner for 1975! Write for details today. 

ONE HOUSTON SQUARE a' ssac came.a Raad) AUSTIN, TEXAS 78753 IEThTi RFOR ER 
D 15121 837-2820 TWX 910 - 874-2022 cable HOINCO * ii srrii rrment O,1PAj4'1( EUROPEAN orrict  

TM trademark of Houston instrument 

24 JANUARY 1975 Circle No. 316 on Readers' Service Card 283 


