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Once an LKB Uvicord ultraviolet monitor has 
J.L N of the been installed people seldom look at the 

e oLgiel' Slue back-that's why we are giving you the chan- 
ce to see it before yours is installed. 
LKB designed the Uvicord to be fully compa- 
tible with all kinds of recorders; you will find 
three signal outlets on the back. One of these (IVICORD will fit your recorder, no matter what type it may be. A further example of the versatility 
of LKB instrumentation, which will operate in 
any system your laboratory may possess. A 
factor worth considering, when you weigh up 
the other features: stable base line, high sen- 
sitivity and sharply-defined bandwidth. 
Sales and service in USA: New York, Boston, Chicago, 
St. Louis, Atlanta and Houston; in Europe: Stockholm. 
The Hague, Copenhagen, Rome, Vienna, London, and 
throughout the world. 

 IN THE SERVICE OF SCIENCE 

1KB instruments inc. 12221 Parkiawn Drive. Rockviiie MD. 20852 
12330 Santa Monica Bd. Los Angeies Calit. 90025 

Circie No. 11 on Readers Service Cord 8300A5 



Balinsky: AN INTRODUCTION 

%iWJfl ?iLWLdJV4. 
TO EMBRYOLOGY New 3rd Edition 

By B. I, Balinsky, Dr. Biol. Sci., University of the 

Witwatersrand, Johannesburg, South Afric 

Now in a New 3rd Edition, this valuable text covers 
comparative vertebrate embryology at the undergrad- 

Romer: New 4th Edition nate level. Dr. Balinsky, a well known authority in 

rTIiE VER EB A BODY the field, shows the embryonic development of verte- 
brates by processes and by the development of organ 

By Alfred She; rood Roiner, AT//se/fm of Coin parative Zoology, systems. 
Harvard University. 

This popular text, now in a New 4th Edition, is one of the finest Embryology is interpreted broadly as dealing with 
volumes available for a background course in comparative anat- ontogenetic development of animals. The author 
omy. A study of the form and function of the vertebrate body therefore includes such topics as regener tion, meta- 
is interwoven with embryological, histological, paleontological inorphosis and s xual reproduction. 
an(l evolutionary material. 

This New 3rd Edition covers recent breakthrou hs 
In this edition, coverage is truly comparative and does not over- and advances in this field. Significant new informa- 
emphasize human structure. Function is considered so that the tion is included on genetic control of development, 
student may understand the relations of the various systems the processes of differentiation, and advances in de- 
within the animal in relation to its environment, ciphering the genetic code. 

Embryology is presented in a manner which creates an under- '1 he nomenclature used has been revised to conform 
standin, of honology and shows the student the important to the recommendation of the 1970 International 
place of the time element in various stages of vertebrate de- Anatomical Nomenclature Committee. 
velopment. 

About 640 pages. About 415 figures. About $10.50. About 750 pages. About 450 figures. About $10. 

Ready March, 1970. Ready April, 1970. 

Hazen: READINGS IN Walker: New 4th Edition 

POPULATION AND COMMUNITY VERTEBRATE DISSECTION 
ECOLOGY N civ 2nd Edition By Warren F. Walk;, I; , Ph D , Obc i/in Colle, e. 

B) Wdbani Ilazen, Ph.D., San Diego St ate College. The New 4th Edition of this valuable laboratory manual com- 

This New 2nd Editio; offers superb collection of pares the organ systems at three levels of organization. The 
author uses the dogfish, mudpuppy, cat and rabbit to help stu- 

23 significant papers on varied aspects of ecology dents visualize the transfor;ations that ociir in a given organ 
carefully chosen from the liter ture (1942 to 1967). system durinb evolution. 

Intended for use by third and fourth year students Revisions include detailed examples of the newer dissection ap- 
in conjunction with a standard text, this valuable proaches. There are new sections on the muscles of the fore- 
supplement contains most of the classic articles on limb and shank of mammals and on the structure of the main- 
ecology that students should read. These papers ex- malian eyeball. Extensive changes update the entire chapter on 
p lore many of the fascinating avenues that research the nervous system, with special emphasis on the dissection of the 
and speculation in population and community ecology sheep brain. This section is now an excellent introduction to 
have taken. the important field of neuroanatomy. Many new illustrations 

have been added. 
The New 2nd Edition includes such topics as: spa- 
tial distribution-popul tion growth--competition- About 380 pages. About 135 figures. Soft cover. About $5. 
predation-flow of en rgy-eeosysten s-control of Ready April, 1970. 
popul tion size. For further information or 30-day approval copies write 

The content of the book is organized under four im- 
portant headings: Single Species Populations, Rela- 
tionships Between Species, Community Metabolism, West Washington Square 
and Community Structure. 

About 400 pages. About $5.50. Ready March, 1970. Philadelphia, Pennsylvania 19105 
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Hewlett-Packard 
P O Box 301 
Loveland, Colorado $O7 

..,w  Pie ase sen 6: ' 

 , C 22-page, Full-Color Brochure 

HP 9100 Calculator System. 

 6-Page Brochure, "Can a com 
ing calculator make your op 

N tion m&re profitable?" 

Name__________ 

Now the emancipator Title______________ 

computes, plots and Company 

Address 

\\ City 

, State4-. 

Zip.. 

.uletly 
'N 

he HP 9100A/B Calculator frees.you from the.drudgery 
f c.mplex problem.solving. 
he HP 9125A Plotter frees you from the tedium 
fhand-p.lotting.grpbs... 
nd no.w, the q.ujet HP 9120A.Printer.freesyou fro.rn 
he manual transfer of data. 

Add up these three capabilities, and what do you have? 
HE QNL.V TOTA.L GRAPHIC C.OMPU.TING SYSTEM 
VAILABLE TO.DAY FO.R $204.PER M.ONTH 

With this new electro-sensitive printer you speed up 
o.ur computations by eliminating the.need to.record 

from the keyboard, Record esults. You get a permanent record of all inputs-a 
nd store 196-step programs on ecord that makes error tracing quicker and easier.. 
redit-card-size magnetic cards for rid you have printed proof of a I your computations 
epeated use. he 9120A printer giVes you maximum flexibility in 

what you p.rint. Y&u can p.rint all.of the.display.ed 
nformato.n; a Co.mplete.listing.of the.program 
nstructlons stored in memory; or only the in.format.on 

Edit programs easily Single step ou specify. The 9120A does this p.rinting.at the.rate 
ii lines per - the distracting noise through programs to che k and f a mechanical printer. 

de-b.ug. Address an individual 
and make corrections without re at corn documented calculator programs 

ntering the entire program hat are specifically designed for use with the plotte 
nd p.rinter..And, you can.put this system to work. 
or you today, not sometime in the distant future. 
f you.want. printer that.operates quietly in an 
ffice environment - if you want a low-cost system that 
Lies you.total.graphic.solut.ons -.call for a quiet 
emonstration of the complete emancipator today. 
ci put this total system to work for you even faster, 
end you.r purchase o.rder to.any.Hewlett-Packard. 
aJes and Service office Go.cated.in principal 

.ities th.rougho.ut the world). For a 22-page brochure1 
rite Hewlett-Packard, P..0. Box.301, L.ovelan.d, Cob.rado 
0537. Europe: 1217 Meyrin-Geneva, Switzerland. 
rice: HP 9100A Calculator, $41400; HP 9100 B Calculator, 

$4900; HP 9120A Printer,$975; HP 9125A Plo.tter, $2,475. 
ease/rental plans start as low as $1.50 
our based.on average.usage../computin.g 

HE.WL.ETT.A cIARD 



What should you expect from 

your supplier of laboratory animals? 

(A useful checklist for future reference). 

User's Reasonable Expectations Carworth'sResp. 

1 A choice of species and strains. Carworth supplies two strains of rats 
(CFN and CFE) and two of mice (CF 
41 and CFW) Plus special strains; 

... write for details. 

2 A choice of either gen 2 Carworth supplies male and female 
rats and mice. But note: female rats 
are more likely to be immediately 
available at any moments) 

3 A choice of microbial makeups. Carworth supplies SPF,gnotobiotic, 
and axenic rats and mice. 

4 h of surically-modified coice g anl- arworth performs many surgical pro- 
mals. cedures. Please write for details. 

5 A choice of age or, siz 5 Carworth supplies rats in 13 weight 
groupings, and mice from weanling 
up to maturity. 

6 A choice of other opti 6 Carworth supplies pregnant animals . (rats exact conception days), 
birth-dated animals, mothers and lit- 
ters. And others at your request. 

7 Uniform and healthy a 7 Carworth quality control assures uni- 
formity with respect to genetic make- 
up, colony environment, and microbial 
makeup. 

8 Dependable delivery. ' 8 Carworth has the widest delivery net- 
work the animal field (shipments 
made from: New City, N.Y.; Kingston, 

.... ..N.Y.; and Portage, Michigan.) About 

.i% 5"' 70% of our shipments are delivered 
by our own air-conditioned trucks- 
almost always on time. And we guar- 
antee delivery of live, usable animals 
whether or not we actually make the 
delivery. 

9.Consultative and other services. 9 Carworth provides help with respect 
to: facility design, animal selection 

.appropriate to specific needs, coordi- 
nation of animal shipments with ex- 
perimental design requirements, and 
in many other ways as. users' needs 
dictate. (Tell us your problem.) 

10 Help with animal hou 1Q Carworth is the only animal supplier 
that also provides virtually everything 
needed to house and care for labora- 
tory animals. We offer the widest se- 

.lection of plastic and metal housing 
systems in the world. 

Now for further details on what you can expect from Carworth, write for our extensive catalog on our.CarworthtiI 
animals, housing systems, and accessories and supplies. Write tocarworth, New City, New York 10956..Division of Becton Dickinson and Company 8 n 

CEN. CFE, ci # 1, and CiW nre ii trademarks at Becton, Dickinson and Company 



111111111 IIIIIIII Worthington Biochemical, the house 
WORTHINGTON that enzymes built, has added a new 

wing-a broad line of nucleotides. III 
Our list of more than 230 products 

-high-purity research, diagnostic, 
and specialty enzymes-is supple- 
mented by a basic list of 75 high- 
purity nucleotides. The two product 
lines are complementary, offering 
several advantages to the user of 
biochemicals. 
* our standards and guarantees of 

quality extend equally to both 
enzymes and nucleotides 

* our technical capability as a prime 
source of enzymes is applied with 

Worthington Nucleotiues 
equal rigor to the quality control 
and testing of nucleotides 

* your time and effort is saved 
through ordering your high-purity 

addition to biochemicals from a single, reli- 
...new able source 

the house of enzymes Take advantage of our enzymes 
andy nucleotides being under the 
same roof. Order them direct from 
Worthington. 

Ask or our new corn rchensive f p 
catalog of high-purity biocl'iemicals. 

1 
Worthington Biochemical Corporation 
Freehold, New Jersey 07728. 

Please s d the following 
El Worthington Bso henucal Catalog 
El Enzyme Diagnostic Reagent 

Catalog 
El Information on Worthington 

Spec'alty Enzymes 

Nam 

Title 

Iastrtution 

Addree 

City 

State Zp 

Circle No 19 on Readers' Service Cord 

*- Circle No. 5 on Readers' Service Cord 803 



Now with digital printout we've taken all the fuss out of Electrophoresis. 

The readout from Photovolt's NEW DENSICORD n Strip preparation with the Photovolt system 
provides a permanent patient record which in- eliminates.. .floppy strips...pipetting. ..variable 
eludes.. .his individual strip.., recorder trace applications.., chemical preparations. 
and printout. The Photovolt system provides everything you 
The printout is fully automatic, no guessing of need for routine serum protein electrophoresis. 
fraction separations or tedious counting of in- 
tegration marks Now no more fuss or doubt. 

PHOTO VOLT CORPORATION 1115 Broadway, New York. l. Y. 10010 - (212) 989-2900 
circle No. 21 on Readers' Service Cord 



Gelman's new GN 6 membrane filter is the most advanced device yet deve?- 
oped for water testing The GN 6 allows characteristic growth of bacteria 
colonies even across grid lines Because it is made from polymers of cellulose 
esters by an exclusive process nutrients and dyes diffuse freely through the 
membrane It will not shrink or distort with autoclaving 
Water testing is serious business That's why Gelman has created a filter 
which makes absolute measurement of bacteria levels in water possible. At 
Gelman there's no room for guesswork 

GELMAN GREATNESS IN TECHNOLOGY 

GELMAN INSTRUMENT COMPANY 600 South Wagner Road, Ann Arbor Mich 48106, 313/665-0051 
6 FEBRUARY 1970 circle No 25 on Readers Seivice cord 505 



The most for your money: 

in 8  
its the n.ew.Ilrusli 480. 

inimum cost per channel and max- right into the paper. So there' no 
um data presentation. mudging,no puddling. And messle s 
That's the cost/performance pack- throw-away ink cartridges can be re- 
e called the Brush 4O... most placed in minutes. 
r atile, least expensive 8-channel The 430 comes factory-calibrated 
corder of its kind. and,thankstoourspecial pen-po ition 
It's the economical solution to your ervo system, we guarantee 99'A% ,, 
oblem of analyziri cig.ht.variables accura.cy. Frequ ncy response.a 50 ' 

a common time base. . divisions is flat within 2% of full 
The Brush 480 has eight 40 mm scale from d-c to 40 Hz, 
annels, two event markers, and And the Brush 480 is compatible 

twelve.pushbutton-controlled chart with our multi- and single cha.nel K' . .. 

speeds that.un from 0.05 to 200 mm! ' signal conditioners so 
second..ble as a corn.pact the co.nd.you can se.ect write for bulletin 934 18. 3 rush It's availa ning best suited for your lnstrumentsD.ivision, Gould Inc., 3631 

rtble or can.be.rack mounted. . measurements, whether it's.temp.era- Perkin.Ave.nu ,Cleveland, Ohio 
Although.sm.all in size, the 430 has ture, pr sure, strain, voltage, curre.nt, 44114, or.Rue.Van Boeckel #38, 
I those familiar Brush exc usives. position, velocity or wh t have you. 8 russet.4, Be gium. 
ke a p tented pressurized ink sys- The Bruh.Q. lt's on o.the.ew GOULD umi..i 
m that puts crisp rectilinear traces b rgains left. For more inform tion, IIIJiE1 

11 

11 
',,,.,..,., 



PHOTOMAX GUARANTEES YOUR 

FIRST ROLL OF FILM COLOR-PERFECT. 

A rash statement? You don't think we'd make such a guarantee if 
we couldn't back it up, do you? We can. 

The Olympus Photomax photomicroscope 
ensures accurate color. That's because of an 
exclusive color-temperature meter that tells you 
before you shoot whether your illumination is 
correct. If it's too red, too blue, too whatever.. .the 
meter tells you. If the illumination is accurate, 
the meter tells you that. Every time. 

In other words, Photomax makes the tricky 
technical decisions for you. There are no wasted 
shots, no test rolls. 

The Olympus Photomax is the only 
photomicroscope available with a color temperature 
meter. At any price. 

That's not all. Photomax also sets your exposure 
automatically. With accuracy. Every time. 

For more information about 
Photomax, just clip and mail the 
coupon below.You'llfindour 
catalog worthwhile reading. 

We guarantee that, too. 

Photomax Photomicroscope 

OLYMPUS CORPORATION OF AMERICA 
nnaN,, Precision Instrument Div. Dept. 5 

 2 Nevada Drive 
 New Hyde Park, N.Y. 11040 

I aa 

I would lIke to see a demonstration of the Fl Olympus Photomax photomicroscope. 
Please send me information on the El Olympus Photomax Photomicroscope and 

.. Organization 

--- 

<- cide No. 1 on Reoders' Service cord circle No. 30 on Readers Service cord 807 



Draw our own 
cone usions 
with this new 
time -share 
terminal. 

I, 
Now you can have a time-share terminal charts, or any other useful engineering, Hewlett-Packard's new 

that lets you see your data graphically- mathematical or business graphics you 7200A Graphic I, instantly - as it prints out on your need. Plot directly from the Teletype Plotter. If your service 
Teletypewriter. Now you can plot for keyboard, too, or silence the Teletype- doesn't offer it yet, have 
comprehension, for meaningful report writer and use the plotter alone, them give us a call. 
illustrations, for permanent records. It's the end of the graphic time lag. The Graphic Terminal. 
And do it while the time-share The HP 7200A is easy to use and For people who can 
data's coming in. requires no special operating or benefit from a dash 

The HP 7200A Graphic Plotter is programming/language knowledge. of art with their 
the first major advance in time-share It plots smooth lines, not the staircase cold hard 
flexibility since the Teletypewriter drawn by the incremental recorder. data. 
itself. The Graphic Terminal feeds And it lets you position the graph - 

from standard ELA ASCII inputs and where you want it on any type or size  
automatically plots computer data in of graph paper up to 11" x 17". 
points, lines, curves, bar graphs, pie Talk to your time-share service about 

HEWLETT&PACKARD 

GRAPHIC RECORDERS 7 

(AAA. 



How cryogenic storage can be a 
lifesaver for the bioscientist 
that is being maintained as a preservative tem, perhaps with the addition of a protc: Jsacr 
Thegradualerosion of a biological property from -f-15'C to -70'C and back. The yogenic a measure in the frozen state at a tempera- tive additive, has presumably been well - refrigerator ture of -70C or higher is an occurrence prepared not only for a passage to and biological with which workers in the biosciences in- from the solid state but also for a storage necessity? evitably become familiar. Often marvels of period in that state. Yet, if the return to Some bioscientists'find cryogenic preservation an ingenuity are exercised in preparing a sys- ? 15AC is delayed for weeks, or months or indispensable tool for storing many materials of 
tem for the potentially dangerous phase years, these or other desirable and essen- biological origin in a potentially viable or functional transition. The bioscientist is able to show tial properties may be irretrievably lost, state for prolonged periods. For instance, tissue that, as the temperature of the basically what has happened? why? cultures may be so stored without the risk and expen aqueous medium is lowered, enzyme activ- 
ity, membrane integrity, or cellular The precise mechanisms by which entities attendant on subculture. 
morphology has survived the excursion of biological origin undergo degradation 

withtimein a frozen environment have not LINDE cryogenic refrigerators 
10000 been delineated intermsof their chemistry. The nonfunctioning enzyme system, the in- in all shapes and sizes fertile sperm cell, the, hemolyzed erythro- come cyte, and other biological disasters never- Union Carbide's LINDE theless attest to their reality, clearly, as 

LOG PLOT OF 2870 yrs. the cryobiologists probe the basics of their division produces a full 
TEMPERATURE AND field, one can expect definition of reactions line of cryogenic ref rig 
HALF-LIFE of great interest, conceivably of wholly erators, dewars, and con- A' 

new concepts in chemistry. There are port trolled-rate freezers. 
tents, perhaps, in wang's dimerization of These low-temperature 

1000 1,3 dimethyl thymine in frozen environ- liquid nitrogen units, ments a photoreaction that proceeds at a available with racking 
negligible rate in the liquid state. systems for easy 
At present known only by their workings, a storage and retrieval, 
loss of activity or other form of biological can solve your preserva- 'AA' 
integrity, these degradative reactions are tion problems. 
temperature dependent, and it is on this 
relationship that the success or failure 
of a frozen storage operation may depend 

100 For over a century we have known that a decline in temperature of lOAC decreases 
the reaction velocity by approximately 

A',' 1/2cr 2/3, but those of you who remember 
your problems in chemical kinetics will 
recall the awe-inspiring influence of tem- 
perature on the specific reaction rate as 
expressed by ArrhenwsE/ 

C 
The effect of temperature on K, the spe- * 10 cific reaction rate, is exerted exponentially 
through the Boltzmann factor. If the stor- 
agetemperature used permits significant r . - ??-- 

23/4 yrs. biological decay, that is to say, an undesir- Union Carbide Corporation 
ably high degradative reaction velocity, Linde Division one can slow the process effectively. How I n. SC-2 

0 effectivelycan be seen in almost any text of ""P' 
physical chemistry. Daniels, for example, I RO. Box 264 o cites a first-order reaction in which the Radio City Station, NewYork, N.Y. 10019 
ha If-life is increased by a factor approach- 
ing 10,000 as the temperature is lowered 
from -75'C to - IOO'C. Such considera- 

128 days tions are necessarily important when ma I I would like additional information: terials of biological origin, many of which 
are intrinsically unstable, are to be stabi- I El LN2 refrigerators El Temperature/level controllers 
lized for indefinitely prolonged periods at  LI LN2 dewars El Liquid nitrogen storage and supply 
reduced temperatures. Remember, too, 
that the frequency factor, A, diminishes I Name 
with decreasing temperature. (Please Print or Type) 

0.1 Among the procedures by which the sci -________________________________________ 

entist may capitalize on the relationships  Street 
16 days inherent in the Arrhenius equation to pro- vide maximum stability to systems of bio- City Slate Zip Code_____ 

logical interest, the use of cryogenic fluids I 
in appropriate storage equipment offers a 
relatively simple solution. Liquid nitrogen, L?-- - 
abundantly available, is a boiling liquid, - 196'C, at atmospheric pressure. An idea 
of its potential effectiveness as a refrig- 

0.01 erating agent can be seen from the diagram 
below. Here we postulate a reaction with 
a halflife of one day at OAC and a reduction 
of reaction rate by one half for each lOAC 

1 day decline in temperature. CRYOGENIC 
REFER NcEs: 
Daniels, F.: Outlines of Physical Chemistry, New PRODUCTS 
York, John wiley & Sons, inc., 1948, p. 367. 
wang, 5. Y.: Photochemicai Reactions in Frozen 

Temperature,eC Fed. Proc. 24(2) Part iii:S-71-9, Mar-Apr., 1965. Carbide Corporation. 
0.001 Solutions. Nature 190:690-4,1961. UNION CARBIDE cORPORATION, LINDE DIVISION, 

-'40 -70 -100 -200 See also: wang, SY.: Photochemical Reactions 270 PARK AVENUE, NEWYORK, N.Y. 10017 cieic Acid Components in Frozen Solutions. LINDE and UNION CARBIDE are registered trademarks of lJnio 
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easy to read. (TRUE ELECTRONIC DIGITAL DISPLAY). 

e PLE TWO-POINT CALiBRATION, easy-to-us U ULTRA-FAST INPUT TRACK1NG). 

easy-to-own. ($595). 
nnna.5n' 7: 

__ .eaA 
ak'A . '. ' . 

:.k''A'Akj''dAAk'k'Ak'kAi2.ik2i2k4'ak r.'..k$k' Aim 

A 

our new model NX pH meter. 
We say again: The New Model NX without detectable time delay. state circuits on plug in printed 
pH Meter is a true-electronic, digital- There's no time-constant control to circuit boards for convenient 
indicating pH Meter-priced as low adjust. servicing. 
as many analog-readout, expanded- There are separate slope and The Model NX's $595 price tag 
scale pH meters. intercept controls-and a special includes electrode support rod 

The NX's digital readout-to calibrating circuit. Which make combination electrode and buffer 
four significant figures-shows up, calibration of the Model NX rapid solutions. Call your Sargent Welch 
big and bright, as standard-form and exact. One-cycle calibration is representative for a demonstration 
luminescent numerals. Visible up to a lot faster than the old familiar (but or write to us 9 

10 feet away. Even in strong ambient time-consuming) successive ap- 
lighting. And the decimal point proximation technique. 
automatically pops into place where Of course, there's much more 
it belongs, to the Model NX. Such as manual SARGENT WELCH 

Use the Model NX to get milli- temperature compensation, with an 
volt readings, too. Either way, pH or automatic version optional. And Scientific instruments, apparatus chemicals 
my, say good-bye to parallax, am- analog recorder output. Plus op- Sargent-welch Scientific Company 
biguities, reading errors. tional provision for binary-coded- 7300 N. Linder Ave Skokie Illinois 60076 

And the Model NX is an instan- decimal output for digital printout or Chicago/Anaheim/Birmingham/Cincinnati 
taneous-tracking instrument. Re- computer interfacing. Long-life Cieveland/Dalias/Denver/Detroit 
sponds to rapidly changing inputs cold-cathode display tubes. Solid- Springlield,N.J./Toronto/Montreal/vancOuver 
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Forgflo is: 

* The only domestic producer of transmission-type Electron Microscopes. 

* The World's largest supplier of air bearings. 

* A major manufacturer of magnetic recording devices for audio-visual prod- 
ucts and data processing. 

* A major producer of rotary transformers. 

* People with the versatility to meet the challenge of science in a variety of 

ways. 

Sunbury, Pennsylvania 17801 
ForgFlo ! 

___________ Telephone: 717 286-5611 

Oppmnh.im.r 0 Opo.Iitm 0 
Wyandotte Road, Willow Grove, Pa. 19090 2110 South Anne Street, Santa Ana, Calif. 92704 

Telephone: 215 659-6000 Telephone: 714 546-9330 

MEMBERS OF THE ELECTRONICS GROUP 
OF WALTHAM INDUSTRiES 

ri rhchnoIogicaI Excellenc - Innovative Engineering 
Circle No. 17 on Readers' Service Card 
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.to.be. 
done... 

To handle the unglamorous chore 
,.. of pipet cleaning, more labs use 

NaIg ne pipet cleaning equipmen 
than an other brand. .. 

The Nalgene Pipet washer-rinser has 
one-pi ce design with "over-the-top" wa 
ter inlet that eliminates pipet cleanin 
problems. No back-siphoning, no siphon 

stall, no splash, no leakage, no tinkering t 

get things st rted. Operates with water inpu 
from 11/2 to 12 liters per minute,provides differ 

og speeds for washing, soaking, or rinsing. Also, Nalgene pipet basket 
with recessed screens for comple.lie.rainage, and pipet jars. 
Like all Nalgene Labware, this equipment is unbreakable, easy to handle an 

clean. When you specify Nalgene.abwar 20 years leader hip ays you're right 

4sYeRoNcoRPoFiAnoN 

him for our Catalog or write Dept. 8514, 

algene Labware Division, Rochester, N.Y. 1%02. 
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Recording of reflectance of phenol-derivatives (1 e.g. each) separated on a silica gel plate treated with molybdic phosphoric acid. 

There's a lot more information contained in a thin-layer chromat- Now- 
ogram than you can learn by just looking at it. And there's an 
easy, accurate and reliable way of extracting that information- 
non-destructively. thin-layer The ZEISS Chrom togram Spectrophotometer not only pro- 
vides rapid identification of chromatographic zones by direct ex- ch romatog rams 
amination, scanning at any wavelength between 200-2500nm, it LII also enables you to make quantitative evaluations. We repeat, 

can tell \IOU m ore quantitative evaluations, with no loss of substance. The method 
3 is the measurement of light absorption by diffuse reflectance, 

than m eets the eye transmission, or fluorescence at the proper wavelengths. But even if quantitative evaluations aren't vital to you, the 
Chromatogram Spectrophotometer will still save you time and in- 
crease the accuracy of your routine chromatographic analyses. 
For instance, in many cases you can eliminate staining altogether. 
It will identify also many spots where the amount of substance 
present is too small to be characterized by conventional methods. 

And its versatility is such that it is not 
limited to TLC plates alone. It can, as ex- 
mples, make transmission measure- 

ments of films and plastics, photographic 
plates, electrophoresis and chromatogra- 

aaaA4aaa'a  . 
a.'.. phy strips; reflectance measurements of 

individual spots or reflectance variations 
on paper, plastics, tiles and paper chro- 

matographs; fluorescence measure- 
ments of individual spots or variations 
on all of the above. 

There are a great many technical 
details and modes of operation of this 
unique instrument. For the complete 

story write Carl Zeiss, lnc.,444 Fifth Avenue,.New York, N.Y.1001& 

Service nationwide. 

NE- 
THE GREAT NAME IN OPTICS 
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"a.., "a' ' .' , Either of these SORVALL Table-Top Superspeed Centrifuges can 
give you years of research-quality centrifugation combined with 

tor, tube, and adapter versatility. The SS-3 is automatic; the SS-4 
is manually controlled. Both incorporate Gyro-Action Direct Drive 
(patented), Control accuracy, full-access rotor chambers, and a 
rugged motor that gives you power in reserve even at maximum 
speeds Safety is a major factor. The SS-3 is a "set it and forget it" 
instrument the control panel of the SS-4 snaps out for remote op- 
eration For fully descriptive literature and price list, write Ivan 

SORvALI 

55-3 Automatic Superspeed Centri- 
fuge RCF s to 34,800 x g 
Speeds to 17,000 rpm 

OUThET iNLET 
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Need any other 
.goodreasonstotry 
new EM luminumn backed TLC sheets. 

in terms of cos  versatility and con Need more good reasons? Consider 
venience, these new aluminum- backed these: You can use EM aluminum-backed 
silica gel, aluminum oxide, cellulose and TLC sheets with almost all popular sol- 
polyamide-layered TLC sheets are noth- vents (except aqueous olutions). They 
ing short of revolutionary. may even be sprayed with aggressive rea- . aa a. 

Not only do they cost less than any gents, such as sulfuric acid. ' 

other pre-coated system, but they are Cost-wise, our popular 20 x 20 cm 
completely adaptableto your own par-.eet.coated.with a 250t layer of silica 
.ticular needs. You can bend them into any gel are less than 60 cents each in quantity. 
.shape.you wish, cut them to any size you Doesn't this sound like the kind of 
r q.uire,.even.punch.them for ca y filing, TLC sheet you've alway.ho.ped.for? If it 
To cleve.lop, just sta.nd.th.m in.atan.k does, we'd be happy to send.ye.u a.ree 
(they require no.pec.al s.pp.ort.and will sample (and our catalog). 
not col[apsel. These shee.s a.so.have.a.Just write: EM-Reage.nts 
thick, abrasion-resistant layer th.atw.ill no.t Division, Brin kmann I nstr 
flake, permitting stacking and compact ments,-Cantiagu'e Road, We 
.packaging bury, N.Y. 1159Q,.RtNMANN. 



The new Caryl7 
Very simply, it makes absorption spectrosco y. 

intensity source. Pen period control. 
A unique wide-range slidewire which 
does the work of four separate slide- 
wires. And multipots. Without having 
to purchase another accessory, you 

can perform an infinite variety of ""A'A'A highly accurate routine spectrophoto 
metric measurements. Two standard 
modifications are also available. 
One for high temperature studies such 
as fused salts. The other for infrared 

The Cary 17 is more than work out to 3.0 microns, even on heat 
just another new recording spectropho- or photosensitive samples. 
tometer. It's far and away the best, YOUR EASY LIFE 

easiest to use, most versatile 
spectrophotometer we've ever built. The simplicity of the Cary 17's control 
Or anybody else for that matter. panel is the result of many years actual 
The Cary 17 puts spectroscopy on a working experience. Each switch, knob, 
whole new level. Its own. dial and button is placed precisely 

where it should be. And each is clearly 
A CLOSER LOOK 

aa.a identifiable. 
One of the first things you'll notice The simplic- 
about the 17 is its striking visual ' ityofacquir- 
similarity to the Cary 14. This is no ing complete 
accident. We simply made use of design details on the 
and performance features which have new Cary 17 
gone unmatched for almost 15 years. 

But it's the new features that ' a 

make the Cary 17. Solid state elec- ' .. . . a 

tronics, for instance. Accurate, 
forward-beam near infrared operation. 
Coupled scan and chart drive with 
digital scanning so you can - for has also been carefully planned. For a 

the first time- brochure, just write Cary Instruments, 
actually control aVarian subsidiary, 2724 South Peck 
the digital scanning Road, Monrovia, California 91016. 
mechanism of your Ask for data file E-002-20. 
spectrophotometer cary 

with a computer. instruments 

And optimum 
.parameters 

indicators which 
let you get the 

best performance in the shortest time. 
The Cary 17 is also equipped 

with a powerful tungsten-halogen high 
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Shown here in miniature are just some of the informative brochures  

which comprise the UNITRON Catalog .. . your buying guide to quality ' 

microscopes at prices within your budget. Whether your application 
is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

StS#*5CR5 g4 
M5A5*Ot4eA ss RiSS 

 - 

I 
A salesman's demonstration gives you only about 30 minutes to 
examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why . . - 

UNITRON Means More Microscope for the Money. 

U IT ON aaa. d#P/','A'Af 4 f/p//7'  ea . 4 L/A/IT?0N 

I 

Please send UNITRON's Microscope Catalog No. Q-4 

Name 

Company 

 Address 
State Zip 
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Unprecedented Gomputer Power for the Lab" 

The new.PARTM.ode.1 131 Instruient/Goni- 
Interface Syste.in brin.gs the.full power  'A' 

.time-sb.aring compu.ters to.the...SAME SHE FIL. THAT CONTAINS THE DATA. 

laborato.ry. So you can take advantage of.*INRUT NUTA H OF P31555 IN ILE TY B USED.352 

the roblein-s.olving.capabilities of large-scale 'ARMTSPF THE TIME IN S T3NES a 
.0 IN TE TIME CHANNEL. DOE E FOR. AT.1 

co.rnpute.rs, no.niattelr how complex -or Siifl ...(;ILE OH: UP H ERECLELTH YOU WISH ARIALS. U OS 
A FRACTION' SE TH NYORIST FREUSOOCS.0.99 pie - your experiment.may be. And RHH NURSER OF LINES IN THE ILE SI 

.m languages such as BAS.C or FOR- NO FORMAL ERROH IN INPUT P 

TRAN,to Save more the and add' to efficien.cy. 
CRESTS TOO OPECT EEl SINE SPECT SM HOW H OP CTHUM You can use the.Model 131 to.process analog. 

or.digital data from.1 to a&many as 90 similar 0 R00r 0:3522 22  

or dierent instruments. Data is sent over the 22200E'A01 0.23SF 3 0.23646 0.132 F 
30303E01 0.15242.T 2.2U9 IRH ' 2.2T5299R 

telephon.e to a.remote.time-sharingoomputer 40: 3.28999T 2.1622269 

HOHAP .41 .3.2E9E139 2.lA2R2H3 0.2 1RF9 ent is g The while the runnin ' 30 TOTE-al 11.2F25P14 2. 1241 F93 2.2192RR1 
' 2.M2H2EOHE.4I 2.055H4T1 2.lARITTN 2.2152164 puter interacts mm 'ediateIto re.duce, correT . . 29292N29F:21 0:2499500 2:298795 2.2122429 

late11 or.interpj'et the data in accordance to 2.11I111IE02 2.24UHTII 2.2TNT42 

prograriuis and data bases previouslr stored 2.13i3l3iE+22 2039I 43   

in its.n'iexnory. 0.ISlSISTE-22 2.113TH. R.2590RF5 2.02491 TM 
2.IEIEIETE-25 2.23TR9 I 2.11556111 2.224 2 F 

IAT'*1.. +h A,IAAIN.1 40-tfI. 4'.....t 0.131T172E*22 2.1T352F2H 2.11513554 2.223HTT5 
VV1U aHl Y.JWL2J, aL1J.L Lile Li.UIeSUarIflg coin 2:i4i9142ERM2 2.2351HH9 0.24T TE 2:2930899 

puter can operate in the Question/Response. ... 2.2432863 2. 2393 1ST 

mode. in answer. to the don puter's requests 2.2222522Ea0S 0.2331H 2.23TEH 3 . 2.2225 13 
' ' O.T3S3R32Ea0S 2.233HH12 2.23511 TR 

you can input varying parameters for the 2.U4SASASE2R 0.5335632 11.11332TTR 2.1122 141 2.5525253E-00 A.232HTR'A2 11.2312124 2.2252452 . xperlmNa..LL test 0.SETETE3 sOT 2.2332911 0.2UTH IN 11.2111HT.2 ''. 110 0.5723033E+2.. 2.11336914 0.25741 2.1121 

he sam set of dota, You can .. the 2.2RSHTH3.25 2.113211439 11.2259932 2.021T UT also R.RN2RUN3E+13Y 2.2319539 11.11245959 time-sharing coinputer to monitor and control 0. T032303E.4S 0.0314 RI 2. 2331H3 0.02*5 34 

A.3131313..*25 0.23141151 2.11224H9 2.112149 1 
2.3T32353E02 2.11335.15 11.22IFTRR 2.1121 TTH ex.perime.uts. And' it can even amplify the 9:33323335:22 9:2315909 2.2198 TO 11.2213 F 

2.111T2T26 2.21113411H power.and capabilities of certa.in. bboratory 2:323535AE.:22 2:22 S 2:F72  instruitents. 
2. 3T3T33AE.0T 2.1'A3SA3FR 2.213H2H5 11.11012 2 
0.3R3H3HHE.22 2.2319411 A.2122F91 2.2211659 
2.3N3'A3N4E03 0.0332HH2 2.212433 . 2.21112494 The.Moduadarized M.odel.131. System.is easily. 2:AIIHEIAR3A1?:22 0:0324962 2:2112698 2:2211803 

expanded as your instrumentation and data . SUE 2.2326021 2.2116118 

pPoceing requirements grow. Price o.f a typi- 
2. 9545455E+HT 2.231 P296 2.2253923 2.2212429 cal system consisting of an analonulfIe 0.434343 SE'02 0.0333300 2.20311923 2.22112113 

. guipexr, 2. 9E4E4E5E20 2.2323353 0.22413 P 11.2212F 

analog to digita converter, asystem nterface, 0. 'AR4EAAUIE,. 2 2.23326 H 2.2222161 2.2212911 
a 0.494N495E22 2.2345E3T 2.2222 14 2.22113119 ud teleprinter is less than $5,5 OQI ' TO ROT WISH A PLOT? 1-N'S a-CEO.I 

For more information, ask for P.A.R. Bulletin TO ROR WISH SO ANALYTE ANOTHER FIL S laNO 2TES 

T-206A. V.Trite Princeton Applied Research , a..'NAME TH FIL' THAT CONTAINS THE DATA.BROST. EAT 

Corporation, Box 565, Princeton, New Jersey *-- INPUT NURSER SE POINTS III FILE TO HE USED.222 

08540, or call ('609J 924-6835 .'AUYPE THE TIM IN SECOSAUS H 
112 1.2 IN THE TIME THANNET... ROE E FORMAT.lEO 

.UILE THE UPPER FREOL!E2ICY ROE SISH ANALT ED TO 
AU A EHACO ION SF THE NYQUIST FREQUENCY.2 52 PRINCETON APPLIED RESEARCH cORPORATION THE NL H H SF LINES IN THE ILE IS 151 

R ' ESHMAL ERIHOY IN INPUT PARAMETERU 

RE Atl  





Just wait ' 

till you see through it! 

Once again Leitz sets the stan- 
dard for innovation in micro- 
scope engineering others will 
try to follow. The all new SM- 
LUX Medical/Laboratory  
Microscope offers you aninstru- 
ment so extraordinarily func- 5.. 3 1 a 

tional, it dares to challenge 
medical microscopes of the fu- 

.'AH'..5Y...'A 3'A\  ,2 U 

From its radically new low you through school and * new design achromatic ob 
design, inspired by those who later assist you during years of jectives that provide crisp, 
spend countless hours at the professional practice. sharp images at all magnifica- 
microscope, to its matchless op- A few special features: 
tical and mechanical refine- * built-in, Koehler ilurninaton * quick transfer fom bright- 
ments, the SM-LUX meets the viaa high-intensity, low voltage field to darkifeld or phase con- 
sophisticated demands of to- light source and regulating trast. 
day's medical scene. I, as a!- transformer for adJustable But 'there's much more 
ways, your best test is to place a brightness-no extras to carry. to the SM-LUX: Write today 
slide on the stage and let per- eneedle bearing coarse and flue for our portfolio containing 
formance speak for itself. You'll adjustment that maintains its comIete seciflcations and de. 
immediately see and feel why smoothness and precision ovei tails on SM-LUX technical 
the SM-LUX is the scope to foP years of hard use. featuresand innovatons. 

B. Leitz, Inc., Rockleigh, New Jersey 07647 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Threatened Faculty Pensions 

Science serves its readers as a forum for the TIAA and CREF are in trouble. Ever since they were established, the 
presentation and discussion of important issues 
related to the advancement of science, including Teachers insurance and Annuity Association and the College Retirement 
the presentation of minority or conflicting point 
or view, rather than by publishing only materia Equities Fund have been regulated by the insurance department of the 
on which a consensus has been reached. Accord- state of New York but have not been subject to different regulations by 
ingl a, all articles published in Science-including 
editorials, news and comment, and book reviews other states. Because of this uniformity, and because TIAA and CREF 
-are signed and reflect the individual views of the have employed no agents and have had no commissions to pay, the sys- 
authors and not official points of view adopted by 
tile AAAS or the institutions with which the authors tem has been economical and has had a high ratio of benefits to costs. 
aic affiliated. Because of the uniformity of regulations and because annuities have been 

Editorial Board fully and immediately vested in the individual, participating faculty mem- 
1970 bers have all had the same kind of contracts and have enjoyed easy mo- 

GUSTAF 0. ARREENIUS RICHARD C. LawoNTaN bility from institution to institution-a policy that has worked to the 
FRED R. EGGAN ALFREO o. c. NIER individual advantage of faculty members and the collective advantage 
HARRY F. HARLOW FRANK W. PUTNAM of higher education. 
MiLTON HARRIS 

Now uniformity is threatened. As a result of judicial decisions which 
1971 dealt primarily with insurance programs, the regulatory powers of the 

TooFnss EISNER NEAL MILLER 
AOnITAI ETzIONI BRUCE MURRAY individual states have been enlarged. insurance commissioners and corn- 
EFnIL HAURY JOHN R. P1 .RCE mercial insurance in some states have legislation to 
DANIEL KOSHLAND, JR. companies sought 

Editorial Staff require TIAA-CREF to comply with state regulations, some of which would be inappropriate, for TIAA-CREF has no agents, makes no profits, 
Editor 

PHILIP H. ABELSON and in other important ways differs from other retirement or insurance 
Publisher Business Manager programs. 
DAEL WOLFLE HANS NUSSBAUM These difficulties could be solved by granting TIAA-CREF a federal 

Managing Editor: RoaERT v. ORMES charter which would require continued regulation by New York but 
Assistant Editors: ELLEN E. MURPHY, JOHN E. would abolish the threat of 49 other sets of regulations. Last year Senator 

RINoLE McClellan and 17 other senators introduced a bill, S. i290, for this pur- 
Assistant to 'the Editor: NANCY TIOIMOURIAN pose. At hearings on 17 and 18 July, some insurance representatives op- 
Nell's Editor: JOHN WALSH posed the bill and representatives of many public and private colleges and 
Foreign Editor: DANIEL s. GREENBEROR universities supported it. Since then the bill has been resting in the 
News and Comment: LUTHER . CARTER, PIJILTO M. Senate Committee on the Judiciary. 

lIOsFEY, JOEL R. KRAMER, ANDREW HAMILTON, A companion bill, H.R. 9010, has been introduced into the House of 
NANCY GRUCHOW, SCHERRAINE MACK Representatives by Emanuel Celler, and identical bills have been intro- 

Research Topics: ROBERT W. HOLCOMII duced by several other representatives. As in the Senate, sponsorship is 
Book Reviews: SYLVIA EBERITART bipartisan. Hearings will soon be. held before a subcommittee of the 
Editorial Assistants: JOANNE BELK, ISABELLA House Judiciary Committee, consisting of Byron G. Rogers (Colorado), 

BOULDIN, ELEANORE BUTZ, GRAYCE FINGER, NANCY Andrew Jacobs (Indiana), Jerome R. Waldie (California), Edwin W. 
HAMILTON, CORRINE HARRIS, OLI R HEATWOLE 
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Aspen Conference on Quantum Crystals 
During the week 1-5 September Richards (Sussex) that the spectral 

1969, approximately 100 participants density for spin fluctuations [by nu- 
gathered in Aspen, Colorado, for a clear magnetic resonance) (NMR)] 
Conference on Quantum Crystals. The in the bce phase was much more 
outstanding facilities of the Aspen In- nearly of exponential form rather than 

g stitute for Humanistic Studies were the Gaussian found in the hcp phase. 
made available, and support was pro- Progress reported in techniques for 
vided by the National Science Founda- orienting crystals of helium was quite 
tion for the attendance of a significant encouraging. The birefringence of the 
number of foreign scientists. The orga- hcp phase of He4 was used by groups 
nizing committee, consisting of H. R. associated with J. P. Franck (Alberta) 
Glyde, J. A. Krumhansl, H. Meyer, L. and with D. Lee (Cornell) to help 
H. Nosanow, J. C. Raich, M. G. Rich- obtain the ultrasonic elastic constants. 

* I ards, and C. A. Swenson, selected a The feasibility of orientation by x-ray 
E U conference format similar to that of the diffraction in hcp He4 was demonstrated 

Gordon Conferences, which gave attend- by S. Fain and D. Lazarus (Illinois) in 
ees the opportunity during the after- conjunction with the observation of 
noons to sample the recreational en- anisotropy in thermal conductivity. In- 
dowments of the Aspen area. elastic coherent neutron scattering has 

The subject matter comprising the been used successfully by groups at 
conference was the solid phases of Brookhaven and at Iowa State to ob- 
helium and molecular hydrogen in their tam phonon dispersion curves, again 
various isotopic forms. Properties as- for hcp He4. Many of these techniques 
sociated with the lattice vibrational should also be applicable to hydrogen, 

'"" degrees of freedom of these crystals particularly in its hcp phase. Similarly, 
were considered, as well as those observation of a long wavelength opti- 
arising from the nuclear and (for mo- cal phonon in Raman scattering from 
lecular hydrogen) orbital angular mo- hep hydrogen, by W. Hardy et al. 
mentum degrees of freedom. In addi- (North American Rockwell), should 
tion, attention was given to isotopically also be possible in helium. Neutron 
and rotationally mixed crystals. scattering experiments in hydrogen 

One of the most perplexing situations were reported by W. Schott (Karisruhe), 
.SS/. 51A to emerge from the conference was the in fair agreement with lattice dynamical 

0hecRcLabwaIher0 decided differences found between the calculations of W. Biem (Oak Ridge) 
hexagonal close-packed (hcp) and body- and F. G. Mertens (Jiilich) using the 

The new CRC Labwasher? centered cubic (bcc) phases of He8. Nosanow treatment of zero-point mo- 
offers improved glassware It was reported several years ago from tion. 

washing plus plasticware cycle, two different laboratories that the spe- Considerable light was shed on the 
cific heat of bcc He8 was larger at nuclear spin ordering transition ex- 

Sets up in seconds. No Costly installation tet res below 10K than expected pected in He8. The fact that this would 
charges. And no inconvenience. Quick.discon- emprau 
nect coupling includes universal adapter for at. on the basis of 'normal lattice vibration be an antiferromagnetic state, with 
tachment to any water tap. smooth-working temperature at about 2 -' 108 
bail-type casters lock for stable operation. And theory. Nel 
a three.wire cord-over eight feet long-makes 
direct connection to distant outlets possible. Only recently, howeVer, has this 0K, was confirmed in several ways. No 
Operates on 115 volts - 60 cycles. 

They cut glass iabware breakage in half, and observation been recognized as a real less than three groups (Cornell, Brook- 
soon pay for themselves in man-hours saved, effect, not due to quirks of experi- haven, Stanford) reported nuclear sus- 
* choice of tap or distilled water rinses (up to 3 mental technique. Work reported by ceptibility measurements fitted to a 
* Dual-Temp Forced-Air Drying 
* Booster heater for elevating and maintaining E. D. Adams (Florida) has confirmed Curie-Weiss form. In good agreement 

water temperatures 
* convenient front loading with roil-out racks the observations using sensitive strain was t determination inferred frbm 
* 16 stainless steel accessory racks handle glass gauge 'measurements. In addition, low- strain gauge measurements, again by 

labware or piasticware . temperature thermal conductivity mea- the Florida group. The most recent 

For more information, surements by W. C. Thomlinson (Yale), theoretical computations of the asso- 
request Bulletin No. A02 in the region where the phonon mean ciated exchange splitting by R. Guyer 

free path is limited by sample bound- (Harvard) agree with experiment to 

aries so that the temperature depen- within a factor of 2, and with density 0 dence of the thermal conductivity is dependence much improved over earlier given by the specific heat, also indicate calculations. The spin disorder of the an anomaly for the bce phase but not solid above 2 X 10-8 0K can be used 
THE 

Ii  ii x   for the hcp phase. Effects of He4 im- to cool by adiabatically compressing purities can be ruled out. It is hard to spin-ordered liquid into solid, a tech- 
 '-   escape the suspicion that this is some- nique conclusively demonstrated by 

CO. how connected with the nuclear spin groups associated with J. Wheatley (La 
18901 Cranwood Parkway system of He3, and the suspicion was Jolla) and with Lee (Cornell). It 

Cleveland, Ohio 44128 enhanced by a reemphasis by M. G. would appear that this refrigeration de- 
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vice will be of great practical impor- 
tance for carrying out a wide variety 
of other experiments in the few milli- 
degree temperature range. 

In hydrogen, where the molecule can 
have a metastable J - 1 excitation, an / ' . ' 

orientation ordering is known to take / ' - ' 

place due primarily to electric quad- f ' 

rupole interactions. Phonon zero-point - 
vibrations modify the quadrupolar 
coupling constant, as calculated by A. 
B. Harris (Pennsylvania), with experi- 
ment and theory gradually converging. 
The orientational transition is closely 
accompanied by, but now found (groups 
at Duke and at Los Alamos) not to 
be simultaneous with, a lattice struc- 
tural transformation. In the ordered 
state, rotational wave excitations ("Ii- 
brons") are expected; their observation 
in the Raman scattering spectrum re- 
ported by Hardy et al. suggests an 
inconsistency with the previously ac- ' 

cepted orientational arrangement. Fur- 
ther doubts were cast on the accepted 
arrangement by H. James (Purdue) on 
the basis of computer simulations of nIIn 
the most stable orientational structure. "safety 
Studies of these effects by NMR re- 
laxation, as well as of the effects of Then order your FREE Matheson 
isotopic and molecular spin mixing, 
were discussed by J. R. Gaines (Ohio compressed gas safety aids 
State University) and by H. Meyer. T. I. NEW Booklet: "Compressed Gas 4. Gas Data Sheets-Individual data 
Nakamura (Osaka) presented calacula- Safety Equipment"-lnformation and sheets on all Matheson gases including 
tions of the energy of pairs of  0 prices on our complete line of specially toxicity data, first aid recommendations, designed detectors and cylinder handling etc. List gases desired. molecules in an otherwise ordered J - 1 equipment. 5. Cylinder Valve Outlet Booklet- Di- 
crystal. 

Experimental emphasis in the area 2. Booklet: "Safe Handling of Corn- mensional drawings of CGA valve outlets 
of helium isotopic mixtures was on pressed Gases"-Describes correct pro- and connections. Lists more than 100 cedures for compressed gas handling in gases with standard outlets and connec- spin-lattice relaxation of He8 with di the lab. tions. 
lute He4, as reported by M. Bernier 
(Saclay) and by H. Reich (IBM), and 3. "Safe Handling" Wall Chart -14" x 6. Movie-"Working with Compressed 

21" chart illustrates recommended tech- Gases"-20 minute 16 mm sound film thermal conductivity of He4 with dilute niques for safe handling of commonly demonstrates recommended procedures 
He8, carried out by groups at Oxford used gases. Should be posted wherever for safe handling and storing. Mail cou- 
and at Duke. Theoretical investigation gases are used or stored. pon for reservation information. 11-69G 
by C. M. Varma (Bell Telephone Lab- 

1 oratories) indicated that effective force I El New Booklet "Compressed El Gas Data Sheets (List gases I constant changes and strain fields are I Gas Safety Equipment" desired) 
induced around an isotopic defect, due I 
to the large zero-point lattice motion El Booklet: "Safe Handling of El Cylinder valve Outlet Booklet I Gases" I in helium, with sizable effect on phonon i Compressed El Movie: (Send reservation I 
transport scattering rates but little ef- I El "Safe Handling" Wall Chart information) 
feet because of cancellations on the lo- I Matheson P.O. Box 85, East Rutherford, N.J. 07073 
cal exchange splitting. This is confirmed I I 
in experiments discussed by R. C. I Name I 
Richardson (Cornell). Observed changes Firm_________________________________________________________ 
in spin-lattice relaxation times with I 
impurity content, as observed at Saclay Address______________________________________________________ 
and IBM, may be connected with defect 

migration, which drives the known low- City State Zip________ I 
temperature phase separation of solid mixtures. I  ATKFSUN BAS PRUEUUUTS i 

N. R. WERTHAMER I A Division of Will Ross, Inc. I 
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vice will be of great practical impor- 
tance for carrying out a wide variety 
of other experiments in the few milli- 
degree temperature range. 
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