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13   a simpeplan for getting 

separations at 65,000 rpm and 20,OOOg with 

anew LI Model L2-65B prepara lye ultracentrifuge 

from Instruments, that includes two new 
- 

- - I h-performance rotors m nu rom a choice of 
- - - m - _ - - m - - _ - - nine yqwnin 

s an advanced-design zonal 
* 

schlieren optics for your odel L or 

schlieren optics for your new Model L2-65B 

' f 000 aving 

if you trade in two __ old rotors; 

yo are strapped for spa - ,a trade-in 

anceforyourol EMode u 

8 U I U MAIL TO:  w please have a - - INSTRUMENTS, INC. I Your simple plan boggles the mind; 
 salesman call to explain. SPINCO DIVISION U 
 1171 I think I understand your plan to simplify gelting the 

maximum capabilities of ultracentrifugation at a savings. PALO ALTO, CALIFORNIA - 94304 
I Please send me your literature. 
II I 5 1 I I 5 I I I 5 , U  NAME TITLE I I U Ii I INSTITUTION ADDRESS 
I I I I 5 __________________________________________ I ---------------.------.----------------- CITY STATE ZIP II U 

INTEKNALIONAL SUBSiDIARIES GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PASO; CAPETOWN; LONDON; MEXICO cITY; STOCKHOLM; VIENNA 
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New Sartorius 
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eiectrqJpitoresis. 
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$horpar separations are just one of the many 
odvtnt0 you en joy With new Sartot-ius electro-. 
phorss frps Faster separations are  ' 

Ma4a-f cure cellulose acetate and available in all 
TA".. >'? pulor lzes these strips assure distinct, clearly . 

. . deri Toted bands. Their horn  ogenous, sponge- 
hk sfrLtcture   t$s not reta  rd ' molecular miqra ' ti6n,. 

>55> . '.' . ' ' EtSt ere  is  virtually no  ad  sorption of  le  n.  
..n.o.St ' 
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.sV5 - -' >555s', -' .ss.V,'..s.s Ls'.Z >CAVST..'555.>5.557T.5>5> ce-- me.n1y used solvents, salts and buftr solutions. 
sssL/s j-,yj ? can be made completely Ira.nsparent for. direct evaluatIon, or evaluation may 

f-LA ..,... , i-f eaCCOfflOIlSnEo by aucinTlioTlve eturion or ulssolu- 
yj'tion of the membrane. Sartorius Cellulose Acetate 
4 Strips are therefore ideal for separating amino 

>5 acids, enzymes, and a wide Variety of other sub- 
.stances by.lectrophoresis. All this might.uggest 

that Sartorius strips are very expensive but the fact 
is, there are no better or cheaper popular size 
strips available. 

A sample of Sartorius Cellulose Acetate Strips 
is yours, free, on request. Well also include litera 
ture on the new rinkmann Electrophoresis 
Gharnber.(shown at leftI.and Companion p 
supply-the perfect system for perfect elect 

Just write: 
Sartorius Acetate Strip 

Brinkmann lnstru 
Cantiague R 

.,.Westbur 
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If you're in physical 
or occupational therapy, 
you can step up to 
a great career in the Army. 

The coupon across the page could make Clinical affiliation for occupational therapists. 
a big difference in your plans. You participate in a 36-week Army clinical 
It's the fast way to find out about rewarding affiliation. This unique program gives you training 
Army opportunities in physical and occupational and experience second to none. As a second 
therapy, both short-term and long-term, lieutenant, you can accumulate time during 
The major challenge comes from wounded training that could be credited towards pay and 
American soldiers - cases seldom seen in longevity if you choose a career in the Army. 
civilian hospitals. But practice is not restricted But-why not clip out the coupon and mail 
to them. Dependents and retired personnel assure it today? There's no obligation and you'll get the 
both well-rounded professional experience full story of your opportunities in the Army. 
and research in specialized areas. They could make a big difference. 
There are generous opportunities for education, too: Army Medical Specialist Corps 

The physical therapy program for college graduates. Office of The Surgeon General 

This is one of the finest programs of its kind Attn: MEDPT-MP 
in the nation. As a commissioned officer Department of the Army 
you attend the Medical Field Service School at Washington, D.C. 20315 
Fort Sam Houston, Texas. When you complete 
this curriculum, you are fully qualified for 
military or civilian practice. 

College program for occupational therapy majors.  
If you want to become a professionally qualified '. 

occupational therapist, the Army will start helping 
in your junior year with a monthly subsidy. 
After graduation you study at one of the Army's 
modern hospitals in San Francisco, San Antonio 
or Washington, D.C. The clinical training you 
get fully qualifies you for military or 
civilian practice. 
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mmmmmmmminm inminmmmm 
I Army SC 9-13-68 1 
* Medical Specialist Corps I 

Office of The Surgeon General fl Atta: MEDPT-MP 
Department of the Army 
Washington, D.C. 20315 I 
Please send me full details on my opportunities in * I 
the Army Medical Specialist Corps. 

*  My major is student in my year. 
I I expect to graduate in - 

________________________________ U 
H  My major was graduate. - 

I am interested in D occupational therapy. 
1111 physical therapy. 

I LII I am a qualified physical therapist. 
D I am a qualified occupational therapist. E Name Age 

* Address City____ I 
State Zip Code__________ 
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5 > > ''?>?' 5 >5 

'iT >/\j\ 71 }'; > > 'iT> 
V ? V >5> '>5> 

5" I ;'T>'T <' 0.5 Hz to 100 kHz frequency range 

/7 

>5; 

71171 \A) ).'J'>5' [117711 80 dB dynamic range 

C5>  >>>1 iss'i'YI>1  17 ? 
>5 L71 ['; 4J5 FJIj (11 ;'L'5 '> True 1iN'IS 

You get more with the Hewlett Packard 7562A Log- applications such as gain-frequency plotting with X-Y 
arithmic Converter than with any other instrument of recorders, vibration analysis and semi-log or log-log 
its kind. It provides DC logarithmic voltage output plotting. Reliability is assured with rugged, compact, 
from AC or DC input signals, with 80 dB dynamic solid-s4ate construction (including use of IC's). Use with 
range, true RMS detection for increased accuracy and scopes, X-Y and strip-chart recorders. A perfect com- 
unprecedented 0.5 Hz to 100kHz frequency coverage, in panion for the new HP 3305A Logarithmic Sweep 
three ranges. Two input voltage ranges I mv-10 V or Oscillator. Price: $995. 
10 mv-lOG V. Fast response to 2 us DC rise time and For more information, call your local HP field engi 
60 dB sec AC slewing speed. neer or write Hewlett-Packard, Palo Alto, California 
The 7562A is ide 1 for a wide range of demanding 94304; Europe: 54 Route des Acacias, Geneva. 

HEWLETT h >5 PACKARD 

GRAPHIC RECORDERS 15704 
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Dependable. Capable. Competent. 
The Waring Commercial Laboratory 

B lendor assists with almost everything. 
From blending bees to manganese. 
From rose buds to cow's blood. This 
unique Blendor is made for scientists 
by scientists. 

It's hydrodynamically engineered 
for perfect blending action. The one- 
gallon container is constructed of 
304 stainless steel and the base is 
made of die cast zinc with baked 
enamel finish. The two-piece lid has 
a molded gasket assuring a perfect 
seal. And it's 23 inches high and 
requires only a 9 inch square of counter 
space. 

The Waring Commercial Laboratory 
Blendor is the hardest working lab 
assistant you'll find. So, if you need 

of our assistants. 'Fi5) FROM 

 5JWARING 
W THE ENGINEERS >5 

Lab assistant. 

List Price $295.00 Available in canada 

Waring Products Division, Dynamics Corporation of America. Route 44, New Hartford, Conn. 06057 
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For men of vision: 

20 T. 
100 IA 

50 21.7 IA 

ELECTRON _ 

20 'IUFT/9ROSCOPEE 20 FT . 
20 ..... . 6.1 

From Materials Analysis Ccl. Key Each mode can be displayed in See the Model 700 SEM at EMSA 
Fea.tu.res.:250 A resolution .either intensity.or.de.flection Booths#.41.1-13. Sept. 1619 N. 
anteed. Mcrgnific.ation range rnodulatio. A.llsolid-stclte, mod.Orleans or write us.or.details 
from 10 to 100.00. Operating ular.desig.n. Three-lens 

10 modes: secondary electron (also system. Goniomet r stage. Fully IA 

voltage contrast); backscattered refracting light microscope. 

>5 electron; sp&cimen current; cclth- (And many other features you MATERIALS ANALYSIS COMPANY 
>5 odolumenescence; electron should look into.) Hope you see beam induced conductivity, things our way. Palo Alto, California 94303 
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In hope of doing each other some good >5' 

can do for an employer. er just-published Annotated Bibli- 

raphy of Vitamin F, Volume VII 
covers all the 1500 publications on 
the subject that she has been able to 

>5>5>"? >5 '' >5 find in the world's scientific literature 
for '65, '66, and '67. In this, as in the 
preceding volumes by which she ex- 
tended the record hack to 1940, the 
goal has been to cover all published 
work, whether favorable or unfavorable 
to our commercial cause. Otherwise 
Miss Kujawski's endeavors would have 
been in vain. 

Great little saleslady bulk producer of the vitamin for phar- This world-recognized authority on the 
Wilma F. Kujawski had had much to maceutical houses and for making ani- literature of vitamin E receives her mail at Distillation Products Industries, Roches- do with making vitamin E a big thing mal agriculture more efficient. She has ter, N.Y. 14603 (Division of Eastman and putting us in the middle of it as a proved what a good research librarian Kodak Company). 

Emulsion omitted something to the polymer that opens it it. We foresee its early obsolescence. 
Cellulose nitrate or cellulose acetate to attack by strong alkali, something The replacement could conceivably 
quite devoid of photographic emulsion apparently akin to what happens in cotrie out of the work of an earnest 
can record tracks of decelerating ions mica and other minerals to permit re- acquaintance of ours. He has under- 
above a certain energy loss rate thresh- agents to develop particle tracks left as taken a chemical investigation of just 
old. This selectivity and an insensitiv- fossils from Earth's youth. Cellulose what the charged particle does do to 
ity to photons- to y-radiation or light nitrate works better than cellulose ace- the polymer. We have sent him free 
that would utterly obliterate a silver tate, but we rid ourselves of the dan- samples of some of the cellulose acetate 
halide image- have stirred action lately gerous stuff years ago and don't like it. formulations and sheetings that we find 
among those interested in ct-particle Yielding to this new track trade, we hard to take seriously in less than skid- 
autoradiography, cosmic-ray studies, now offer a lOi.t coating of cellulose load quantities. We have outlined their 
neutron radiography, and neutron do- nitrate on ESTAR Base.t composition and wished him luck.t This 
simetry. (Fast neutrons by knock-on This product has been acclaimed as we have done with our right hand while 
proton tracks, thermal neutrons by the the best thing around by those who need the left hand works on a few ideas of 
aid of fissile material over the cellulosic 4KODAK Special Film, Type 106-01. The thinness our own concerning those particle 
sheet.) A multitude of tracks scatters of the coating, the paucity and prudence of cus- tracks. tomers interested in particle tracks, and a mm- tOthers as well qualified who want equal treat- specular light and acts in a photo- imum-order requirement of several hundred dot- ment might try addressing themselves to w. J. 

like a density. tars all combine to keep risk tolerable. Direct in- Seaman, Eastman Chemical Products, Inc., Kings- graphic enlarger quiries to E. 5. Hahn, Mail Code 916, Eastman port, Tenn. 37662 (Subsidiary of Eastman Kodak 
Passage of a charged particle does Kodak Company, Rochester, N.Y. 14650. Company). 

STARFILE Microfilmer tures glad to call. Signify interest to are studied-why they differ, why they 
Eastman Kodak Company, Business differ between simulatory color systems 
Systems Markets Division, Rochester, and systems which purposely distort 
N.Y. 14650. color rendition in a way to extend 

man's color sense into the infrared. 
Strike forth water 3) Often as not, the differences turn 
Three cheers for the U.S. Geological out to be botanical. 
Survey and one cheer more for its Wa- 4) Plant species distribute them- 
ter Resources Division! selves to reflect their different adapta- 

>5555? More acclaim than commonly be- hon to moisture, salinity, and geochem- 
stowed is deserved by those who labor ical conditions. Even species set out by 
under interdisciplinary yoke to strike the hand of man can exhibit subtle dif- 
forth restorative waters from beneath ferences in vigor so caused and percep- 
parched land. In hope both of the gen- ttble only from aloft, as patterns. 
eral welfare and of a more specific wel- 5) Hydrologists interpret the pat- 
fare for those of us who deal in photo- terns to advise where and how to strike. 

Not only starkly dramatic in appear- graphic goods and services do we point A hydrologist who has written on this 
ance but also microfilms documents up to the Survey's recent work with aerial work and ight be tempted into corre- 

it: spondence is William I. Schneider, U.S. to 11?" x 15" on 16mm film. This color photography. The sensof Geological Survey, Washington, D.C. general-purpose type preferred for 1) High aloft, cameras record the 20242. 
highest quality results. Now redesigned patterns in the big picture. 
and simplified for use on site. Man 2) Down on the ground the ele- EASTMAN KODAK COMPANY 
who can talk price and optional fea- ments of the patterns that differ in color An enuol-onnorlunilv employer 
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Not so tong ago a highfr respected 
organization in Amersham, England, 

joined with a leading U.S. pharmaceutical 
firm to create a new 
radiochemical company 

And they used your specifications. 

When The Radiochemical Centre, DIUNI A range of resources, It's not enough to 
Amersham, England, and G.D. Searle & Co. be a manufacturer and supplier of labelled 
undertook the joint venture that formed compounds t al. Your world of radiochem- 
AmershamlSearle Corporation, they set two icals is wider. And so is Amersham/Searle's. 
precedents, We draw on the resources of G.D. Searle & 

The first was the international character Co., who are actively engaged in pharma- 
of their equal partnership in Amersham! ceutical research, especially steroids. And 
Searle. the technological resource that is The Radio- 

The second was the way they worked to chemical Centre, Amersham, (operated by 
a set of specifications, written (in a sense) the United Kingdom Atomic Energy Author- 
by radiochemical users themselves. ity) has no peer. 

Here then are those specifications and A reputation for delivery. You want a 
how they are fulfilled by Amersham/Searle '3 minimum time dff b 
Corporation: j, placement of lerentlal etween the ________________________________________________________ your order and its receipt. 

You'll get that from us. We're set up for Product availability. Of prime concern rapid order processing. And we're less than 
_____________________________________ 

when you're talking labelled compounds. a mile from O'Hare International Airport. Amersham/Searle promises the maximum Wherever you are, we try to make the miles variety of products. And variety means a meaningless. 
host of labelled compounds (C-14, H-3, 
l'-32, S-35) at a range of specific activities, An outlook attuned to you and your work. 
plus standards, reference sources, radionu- This final and most vital of all specifications 
clides, and industrial radiation sources. All can be fulfilled only by the radiochemical 
available now from Amersham/Searle. company that's fulfilled all the preceding 

ones. Only a company with the products, 
A level of performance. Amersham/Searle the performance, the resources, and the 

Corporation is the successor to the Special reputation for delivery can be the one that 
2 Nuclear-chicago Corporation. So Amer- Call us. Write us. Ask us. About radio 

Products and Radiochemical Divisions of sees things the way you do. 
sham! Searle immediately began operations chemicals, radiopharmaceuticals, radioactiv- 
on a level of proved performance already ity standards, supplies and accessories, and 
established by these divisions. But Amer- radiation sources. Discover that Amersham! 
sham/Searle goes beyond that established Searle is all you could ask for because it's 
high level. For proof of which, read on. the company you asked for. 8-213 

2000 NUCLEAR DRIVE, DES PLAINES, ILLINOIS 60018, TELEPHONE (312) 296-1055 

 Amersham/Searle 
AMERSHAM/SEARLE CORPORATION> 
AN ACTIVITY OF C. 0. SEARLI & CO. AND THE RAEJIOCI'IEMICAL CIINTRE 
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M II sets Sre preducts er E Msrct A C Pernatedi, West tiermeny 
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fJeed any other 

good reasons to try 
new EM Iumiuumbacked TIC sheets. 

In terms of cos , versatility and con Need more good reasons? Consider 
venient.e,.the.se.new.iduninum- backed these: You can use EM aluminum-backed 
silica gel, aluminum oxide, cellulose and TLC sheets with almo t all popular sol- 
polyamide-layered TLC sheets are noth- vents (except aqueous solutions). They V >??> 

ing short of revolutionary. may even be sprayed with aggressive rea- 
Not only do they cost less than any gents, such as sulfuric acid. 

other pre-co ted system, but they are Cost-wise, our popular 20 x 20 cm 
.co.mp.ete.ly adaptable to your own par- sheets coated with a 25Ot layer of silica 
ticular needs, You can bend them into any gel are less than 50 cents each in quantity. 
.shape youw.ish, cut them to any size you . Doesn't this sound like the kind of 
. q U Ire, even punch them for easy filing. TLC sheet 'ou've always hoped for? If 
To develop, just stand them in a tank does, we'd be happy to send you a free 
they require no special support and will sample (and our catalog. ADMONOF 
not collapse)' These sheets also have a Just write: EM-Reag nts 
thick, abrasion-resistant layer that will' not Division, Brin kmann Instru-. 
flake, permitting stacking and compact ments, Ganti ague Road, West- 

ury,, N.Y.11590; 



The new Model HS-8: 
The most 
electron microscope 
for your money. 

If you need a high-performance touch of a button. you would expect only in high- 
instrument, the new Hitachi Per- It's the only instrument in its priced electron microscopes. 
kin-Elmer Model HS-8 is for you. class that has a double conden- Write to: Perkin-Elmer Corpora- 
Its guaranteed resolution is 8 ser lens. The double condenser tion, Ultek Division, San Antonio 
Angstroms, and it costs under and objective-intermediate lens- Road, Mountain View, Calif. 
$30,000. es are unitized and pre-aligned. 94303. 

>s;yV; >-. - .> '>> >>.. The HS-8 gives you 
20 precalibrated steps 
of magnification with 
direct console readout PER KINELIVI ER 

1 >5  -lOQOX to 100,OOOX di- 
55 rect... over 1,000,000 

photographically. A 
special, small, fine- 

'>>5>5>>5>5 grain screen makes fo- 
cusing easy. 

The HS-8 has a new 
pushbutton vacuum 

v 'V'5V>5t'; >5 ;.>5>5 ,> >5>5>5.//>5/5>5>5-4 system that practically 
'??s ;Tr,s >5 eliminates specimen 

contamination. It uses 
l  a new non-backstream- 

Evaporated gold specimen shows a point-to-point ing pump oil and a new 
resolution of 6 to B A. Magnification is 2,500,OOOX. built in anti-contamina- 

Here's an instrument that's so tion device that traps contami- 
easy to align, so easy to use, so nation before it reaches the 
compact and reliable, that it far specimen. 
surpasses all other instruments The camera system is also 
in its price class. It offers high pushbutton. Correct exposure is 
resolution and automatic automatic. You get a pre-pump 
operation. chamber that can keep 54 photo 

plates under vacuum, ready for 
Features you've been wishing for use. 
The Hitachi Perkin-Elmer We'd like you to know more 

HS-8 is the only instrument in its about this fine new microscope. 
price range that gives you two In its price range, you won't find 
accelerating voltages-25 KV an instrument with more con- 
for high contrast and 50 KV for sistent high performance or 
general purpose use-at the more of the outstanding features 

This inslrument is instantly available to you under Perkin Elmer s low cost lease plan 
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How to Since the early days of the Manhattan Project 
See Through the study of nuclear phenomena has been I on a steep rise. Not surprisingly this 
1000 Windows started a train of responses by the instrumentation industry to answer 
at a Time the need of research scientists for 

analytical data about radiation. Of most service 
have been instruments to measure the gamma radiation that 
originates in the unstable nuclei of radioactive isotopes as they 
decay to stable states. 

It's not really difficult, with today's more sophisticated elec- 
tronic instrumentation to measure accurately the energy of a 
discrete gamma ray and the time of its occurrence. But that's 4 
only a small part of the information that the nuclear scientist 
needs to know. Usually the radiation 'signature' that identifies a 
material consists of a variety of gamma rays at characteristic 
energy levels, and it's precisely the knowledge of this variety- Desi nin Natural strangers to the complex world of 
or spectrum-that interests the scientist. g g electronics, chemists and other analysts have 

Initially the nuclear scientist measured the gamma spectrum - for the long since been trapped in it because of their 
by looking at voltage pulses derived from the overall radiation 
through a series of energy "windows", one window at a time. Electronics-Shy seemingly insatiable appetite for analytical instruments that are He built the "frame" for each window using a high and a low essentially electronic creations. Both voltage discriminator, each with adjustable threshold, thus being Analyst readily admit the impossibility of doing their 

>5 able to look only at pulses whose peak value fell between the >5 analytical work at today's speed and accuracy standards without 
two levels. Since an adequate measure of the gamma spectrum electronics. But upon introspection they also acknowledge a deep 
may require that the scientist look at it through more than a yearning somehow to exclude the whole complicated world of >5 
thousand different windows, this one-at-a-time procedure is often transistors, diodes and integrated circuits from their laboratories. 

4 inadequate. Not only is it laborious, it is also so slow as to be >5 Yet exactly the reverse is happening: as the scientist uses more 
useless where the decay >> and more instruments in his quest for analytical speed, he pro- 
rate (half-life) is very duces greater and greater quantities of analog chart recordings, 
short each of which he must laboriously interpret if he is to decode its 

Enter the multichannel > analytical message. Bogged down in this task, the analyst once 
analyzer (MCA), newest again has had to turn to the electronic designer. . . this time for 
of which is the H.P 5400A. a device which automatically interprets the analog output of such 
The MCA looks at gamma analytical instruments as the ubiquitous gas chromatograph, and 
radiation through as many // 1 translates it into digital data, the stuff of which quantitative 
as 1024 windows, simul- '55 analysis is made. 
taneously sorting the The device which does this job best-the digital integrator- 
pulses into as many am- 
plitude groups. It counts Probability density display of > employs even more complex electronic circuits than does the gas >c 
and totalizes the pulses in Gaussian noise hromatograph. And it requires frequent adjustments of a dozen or more programming controls, each somewhat mysterious to each group and stores the results in memory for live or static the electronics-shy analyst. 
display on the built-in cathode ray tube, for readout on a paper For many, this is the last straw. Consequently they have re- 

I record or for input to a computer  fused to admit into their laboratories the one electronic device Speed, the essential characteristic of an MCA reaches its peak '5 that, ironically, can do more than any other to speed their anal- 
in the 5400A. Employing a new analog to digital converter with yses and simplify their routine. 
a clock rate of 100 MHz, the 5400A sorts and digitizes input sig- Aware of this problem in human engineering, a team of H-P 
nals into one of 1024 categories in no more than 13 microseconds. 41 chemists and electronic engineers together have recently com- 

In its present state of refinement, the 5400A MCA has not only pleted the design of an integrator that can be programmed for 
met the nuclear scientist's need for a gamma spectrum analyzer, an almost unlimited variety of analytical conditions just by 
but has also attracted the attention of analytical scientists in pushing buttons. No longer must the recalcitrant analyst make 

V other disciplines. Biochemists for example have used it as a the difficult choice of plunging into the strange world of inte- 
I multichannel scaler to accumulate time/rate curves of activity grator programming, or living in a world bereft of the benefits 

for uptake/clearance studies in nuclear medicine. Design engi- of digital integrators. The H-P 3370A lets him have the best of 
neers have performed probability density analysis of continuous both worlds. 
in put signals with the 5400A to isolate signal and noise charac- For electronics-shy chemists and other scientists who want to 
teristics. Other solutions of complex measurement problems are know how this was accomplished, s"'>5<'j '<' f>5 
described in the March 1968 issue of the Hewlett-Packard we offer a new Bulletin 3370A, on jlf 

I Journal, yours on request. b request.   
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Restoring Time was when the scientist enjoyed sitting at 
his desk to manipulate the raw analytical the Balance data that he had accumulated while standing 

Between Analysis atth bench. Somehow complex computations with classical formulae 
>,S?5>>54K'5'5SVV. and Computation created a pleasant interlude between 

creative sessions at the bench. 
During the post-war period, this somewhat romantic attitude 

has gradually disappeared. Backed by a seemingly endless parade 
of new automatic instruments for analysis, the scientist has be- 

555555.4 -4 come such a prodigious producer of analytical data that the 
V""">5>5>5>5>5>5>5>5'>5'  >5>5 >5 balance between his analytical and computational loads has been 

destroyed. One of the top technical management problems of the 
>5" V'>'s'5s>V>-" ? day is to release the scientist from the time-consuming drudgery 

>5>5>5>5' of massive computations and return him to creative work. Obvious solutions are not always satisfactory. The typical 
,, '""( electronic desk calculator is simply not up to the job: many of 

'5>5>55555. ; ... the commonest mathematical routines of science and engineering 
l. * are beyond its scope. On the other hand, the computer is often 7" too imposing for the problem immediately at hand, too incon- 

venient of access or too expensive to justify, and always relatively 
difficult to program and use. 

,. ,. What is needed is a machine that combines the accessibility 
4'-? >5 of the calculator and the capacity and speed of the computer. 

Such is the H-P 9 lOOA computing calculator. It not only re- 
sembles but even surpasses the computer in its ability to handle 
very large (1099) and very small (10-98) numbers at the same 
time In practical terms, for example, the 91 OOA allows the sci- 

.>.j**?> -.>;>5>5>5>5>5>5>5>5>5>5>5 >t?V5> entist to use Avogadro's number (6 x 1023) and Planck's constant 
(6 6 x 10-27) in the same computation without risk of overflow- 
ing its capacity, and without requiring the scientist to keep orders 
of magnitude in his head. 

The 9lOOA also shares with the > - >5 

'5ss?'V'>' "."'>' large computer the ability to 
"'>5>5?>'.>5>5?>- solve complicated compu- 

tations in fractions of a 7 - '"5V 

second This stems from > '- "'>5  

its ability to store as 
many as 196 program 
instructions, some of which 
may be decisions based on conditional branching and looping 
commands. But the 91 OOA is far easier to use than any computer 
because of two unique characteristics which bring it within easy 

>5 reach even of the scientist who has no knowledge of computer 
programming techniques. First, all programming is carried out 
in English or common math symbols, not in special computer 
language. Second, even the most complex program can be stored 

>5 on wallet-size magnetic cards and entered into the 9100A simply 
>5 >5 >5 -> >-->- - by inserting the card in a slot (as in the photo at left) and push- 

'- 5V ing a button. 
55 >5<?5>5744y4.>51>5.>555;>5>5>5>5>5>5>5>54HV4>5>5' As a result the 91 OOA can, for example, determine the straight 

line that best fits a set of experimentally obtained X-Y points in 
seconds. The scientist need only insert the appropriate program 
card and enter the data points on the keyboard. The 9 lOOA then 
carries out the entire 'least squares fit' computation and displays 
the slope (in), intercept (b), and correlation coefficient (r). It 
will even plot the line itself when equipped with the forthcoming 

>5 H-P X-Y plotter. 
Yet the 91 OQA is no bigger and costs no more than a calcu- 

/44>5> 
lator. More important, it is as easy to use since all machine op- erations are in English or common math symbols. This includes 
single-key operation for log, exponential, trig and hyperbolic 
functions, and for coordinate conversions from polar to rectan- 
gular and vice-versa. 

If you want to know how the 9100A can restore the balance 
between analysis and computation in your lab, get a copy of our 
new 22-page brochure. Write Hewlett-Packard, 1501 Page Mill 
Road Palo Alto, California 94304. In Europe: 54 Route des 
Acacias, Geneva. 
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UNIFRAC COLLECTOR 

PAT PENDING 

Original features make 

Savant's UFO-iQO your next best buy! 

UNIFRAC CONTROLLER* 
All solid-state, removable for re- O9999 DIGIT COUNTER 
mote control, automatic or man- Four thumb wheels, sets time or 
ual operation. drops. 

FRAME ASSEMBLY ADJUSTABLE TRACK CONTROL 
Durable lightweight aluminum >-------- --55-- ------ 

and stainless steel construction. Raise or lower track height for accurate collecting in Planchets, Vials or Test Tubes. 

100 MAGNETIC 
UNIFRAC MOTOR* TRACK POSITIONS 

The only SINGLE moving part In  Permanent magnets in the track 
corporates photo-transistor drop >5 programs motor to stop at pre- 
counter. cise positions. 

4' V 

2-IN-i RACK 
One rack can be used for COMPACT SIZE 
100 Planchets or Vials, or in ........ ....t s>5>..  Complete system occupies 
combination. Available anl8 l 4' > V5 '>> >5>5 only 18" x 16" x 18" of 
x 150 mm Test Tube rack! V valuable bench top space. 
too. 

DEVELOPED BY 

DR. JACOB V. MAIZEL, JR. * Start your own Unifrac system. The Linifrac-100 sub-assemblies are 
DEPT> OF CELL BIOLOGY interchangeable to the SGT-60 track, for collection of Sucrose Gradients 

ALBERT EINSTEIN COLLEGE OF MEDICINE . , . plus many other routine types of collections. 
BRONX. NY. 

Request UNIFRAC SYSTEMS Brochure No. S-122 

Savant Instruments, Inc 
221 PARK AVE. HICKSV1LLE. NEW YORK 11807 (516) WE 5-8774 
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be a misconception of the democratic Get in on 

principle. Ideally the responsibility of 
the governing majority is for the whole 

people. It seeks to reduce the differences w ha L new in the common interest. Through use 
of the best possible intercommunication 
with the minority and the individual, it 

strives to dissipate tensions and win froiii 
compromise, if not understanding. 

55 -V-- Conceding a moral right to break the 

law would appear to he a confession of B i 
the failure of democracy. Our country 
has already yielded too much of the 

hiubm'u'm'u"'.u'qp democratic ideal in the case of the "con- scientious objector." 
AUTO SPENS ER? ... But whether it is the legal exemp- 

tion of the conscientious objector or 
 w>,? the moral exemption of the self-justify- 

ing lawbreaker, the individual citiz rn >5 
becomes not only an independent moral 
authority but something of a lawmaker 
as well-all of which appears a bit 

I  anarchic to my mind....J. B. RHINE 

Institute for Pai-apsychology, 
College Station, Durham,. 

>5 North Carolina 27708 

It is surprising to encounter solecisms 
inumig ' in Wolfie's editorial. Justice Fortas, > >5 V;si?>-V 5 '>5 '>5>5>5 ..SVVV5 

whose recent essay Concerning Dis ent 
and Civil Disobedience stimulated the >55>5>5>5>5>5>5>5>5 

6.1W editorial, is permitted such legerdemain: 
Fortas is a lawyer, and lawyers are 
trained to confound and to employ logic BJO RAD's 56-page Price List 
dialectically. "T is a comprehensive di- 

AUTO- 1) The freedom "to speak freely and rectory of our quality ion 
DILUTOR? protest effectively" (ex Fortas) is activ- exchange gel filtration and 

ity and entails further activities. So it adsorption chemicals, and 
makes no sense to say that exercises of chemical systems With new sec- 
First Amendment rights must be judged tions covering: 

H oiir precisely by the consequent actions "rather than 
 motives or thoughts." To imagine such * Agarose gel filtration 

are 3UU JIJLIIIIg a disjunction between motives, thoughts, 0 Aminex Systems for amino 
and behavior is not only to subscribe acid, peptide, carbohydrate 

and diluting? sign science and the intelligentsia to the 
to a pass6 legal fiction, but also to con- and nucleic acid analysis. 

The AUTO-SPENSER? is a status of a bauble. Just fill in the coupon to obtain 
precision pipetter. The AUTO- 2) Actions which "endanger others your free copy. 
DILUTOR? is a precision dilutor. and infringe on their rights" are of 
Both instruments are faster, easier to course, cx def., "unlawful" if reference Gentlemen: Please send me your is to positive law. (That is not quite Price List "T". 
use, safer and more accurate than accurate, since official action that en- Name 
glassware devices. Isn't this a better dangers people is lawful, except in cases 
way to obtain reliable information? where subsequently it is officially de- Title_____________________________ 
For specifications on these two versa- cided to have been unlawful.) Organization 

tile instruments, see your favorite 3) To assert next that "the [legal] Address 
distributor salesman or consequences must be accepted" by 

write directly to us. those who disobey laws which they >5 City 
deem to be immoral is to beg the ques- State Zip 
tion altogether-the question being, un- * AMERICAN OPTICAL der what circumstances, if any, should 

CORPORATION the law be set aside to satisfy the claims 1 32nd and Griffin Avenue, 
200 SOUTH ANALYTICAL INSTRUMENT DIVISION morality? reasoning the Cui- '  California 

GARRARD BLVD - RiCHMOND> CAL., USA> 94804 of The of * Richmond, QA21A 
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tonal could not distinguish Eichmann 
from Dr. Spock, because it values legal 
coercion for its own sake. 

4) "The rule of law" is offered as 
the logical and ethical underpinning of 
this line of thought. To be sure, the rule 
of law is not a term of art among MIRROR-IMAGE 
jurists. It is a political slogan which 
celebrates the values of compliance and 1.00  -u'-cis CHARACTERISTICS 
due process. What it means is that dis- 0.80 / 
putes should be settled according to 0.60 OF TWO 
rules agreed upon in advance of the 0.40 ASPARTIC-ACID 
dispute, administered impersonally, and 0.20 / ISOMERS 
to be able to anticipate the risks of 020 j5555  )j- 
stated sufficiently precisely for people Ac >'' ">5555 - >555>' 

liability. Hence, "the rule of law" is I / -55 -0.40 >5 -/-.. -.-(u'-cis+u2-cis)/2 
\ '' / procedural, has no substantive contents, 0.60 '5 / 

and cannot possibly be relevant to po- 
litical disputes in which the interpreta- -0.80 ; I C/S 

tion or validity >of a particular law is 1.00 

in issue. . . . -1.20 / 

Those who agreed with the sentiment -1.40 /_________ u2-Cjs 
I I I I 1 I 1 1 1 I I I behind Wolfie's editorial will be pro- 16 18 20 22 24 26 28 30 32 

testing to themselves that it was never Wavenumber >K1O-3 
intended to be understood in this way. 
That means that it was never intended Aspartic acid, with its three donor sites, can form a variety of 
to be understood, period; it was meant hard-to-iden[ify chelate isomers. The circular-dichroism profiles 
to be agreed with. drawn here, plotted from data gathered by a Durrum-Jasco CD 

DONALD A. STRICKLAND recorder, are typical of the molecular detective work'0 that can be achieved with this versatile instrument. Department of Political Science, The steric requirements of aspartic acid indicate that in a 
Northwestern University, cobalt-diethylenetriamine complex, three isomers will predomi- 
Evanston, Illinois 60201 nate: one s-cis (symmetrical), shown as a dashed-line profile in 

the drawing above, and two u-cis (unsymmetrical) isomers, shown 
The editorial stated that "the term in color. The latter are essentially mirror images of each other, 

civil disobedience is widely misapplied." and the Durrum-Jasco instrument provides a way to identify one 
That term can be defined as the refusal from the other. 
to obey civil laws, especially, as Web- The configurational contributions to the CD traces of the two 
ster's puts it, "as a nonviolent collective mirror-image isomers should, in theory, cancel out, leaving an 
means of forcing concessions from the "average" trace that approximates that of the s-cis isomer where 
government." The alleged crimes of there are no configurational contributions. As seen here, a very 
Messrs. Sirhan, Ray, Oswald, and Eich- close correlation is achieved, proving that the two u-cis isomers are indeed pseudo-mirror images and providing clues as to their mann are in a different domain, specific forms. 

Bagnall briefly, and Rhine more fully, The Durrum-Jasco CD recorder is a powerful analytical tool, 
hope we can rely on majority rule. used throughout the world to classify and identify complex or- 
So does the true civil dissenter (but not ganic and biochemical compounds. In addition to detailing the 
the violence monger who may come conformation and configuration of such substances as steroids, 
along at the same time). He accepts the alkaloids, proteins, nucleic acids and synthetic polymers, the 
principle of majority rule; he wants the instrument can serve to 
majority to change a law; when he measure their concen- 
concludes that other means of persun- trations, kinetic proper- - 
sion will not succeed, he uses civil dis- ties, and stereochemical > characteristics. Dur- - obedience to emphasize and dramatize rum-Jasco CD prices 
his case. He is saying, "I believe this start at $29,600. 
law to be morally wrong. I believe it so 
strongly that I violate the law and ex- 
pect to be punished. But I hope thereby 
to convince you that the law is wrong 
and that you should change it." Al- 
though he is violating a particular law, 
he accepts what Strickland called "rules 
agreed upon in advance" or the edi- 
torial called "the rule of law." 

The sentiment behind the editorial 3950 Fabian Way Palo Alto, california 94303. call (415) 321-6302 
was, I thought, clear and cogent. It is cable DURRUM, Palo Alto 
the desirability, in a period of much 
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fl controversy-which concerns a variety 

INSTANTIZII* YOUR PIPETIN Ii of issues and is expressed in a variety  of ways-of understanding the constitu- 
II' ITIIlIRTII P11111 PD 1 tional principles concerning dissent and 

IJu.UIIliIIx AND EIIiIJMU NO. civil  of discriminating among means by which dis- 
agreements are expressed. I am sorry 

Use Lu Automatic REPIPETSr, Automatic Dilutors, Strickland misunderstood. 
Grunbaum Pipets, STAT-FILTERS, and LambdaDialsr, DAEL WOLELE 

REPIPETS AND DILUTORS: 
U Accuracy of I c, reproducibility of 0.1 %, inde- 
pendent of viscosity and surface tension. Funding: Long-Term or Annual 1 
U Fit directly on any ? oz. or larger bottle, can, or 

4>5>5 reservoir, eliminating hazardous mouth pipeting and Two recent articles ("The status and 
transfer of reagents from bottle to bottle. problems of high-energy physics today," 
U All-Pyrex instruments handle concentrated acids, 5 July, p. 11; and "Government agen- 
alkalies and solvents. cies preparing to reduce spending," 12 
U No drainage tension errors. July, p. 143), and an editorial (28 

VA? VV 

U Save 50 to 95 A of manipulation time. (Write for June, p. 1400) have all emphasized 
copy of Time Studies.) how costly national scientific efforts be- 
U All-amber instruments optional for labile reagents. come when there is uncertainty as to 
* Miniature instruments in all capacities. the actual amount of federal support 
U Choice of Teflon or glass tips. forthcoming in a fiscal year. Perhaps 
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field. A proposal (HR. 16729) now be- 
fore a House-Senate conference com- 
mittee would permit funding during one 
year for expenditures for the following 
year under certain education programs. 

The Committee on Federal Legisla- 
tion of the New York County Lawyers 
Association recently recommended long- 
range funding and stated: 

[itl is not novel. Whenever it has become 
clear that long-range planning with knowl- 
edge that funds are available is indis- 
pensable to the effectiveness of a program, 
methods have been found to achieve this. 
Any other course is wasteful and amounts 
to throwing away a large part of the 
funds spent, because they cannot be effec- 
tively used without long-term planning.... 

Scientists might well join forces with 
those working in other fields to further 
the cause of long-term funding. 

RICHARD A. GIvENS 
147-1 1 68th Road, It doesn't matter greatly 
Kew Gardens Hills, New York 11367 whom you call 

Unless you want a laboratory chemical 
A Matter of Judgment made to an unusual standard of purity 

Conservation controversies are dis- 
putes in viewpoint. Porter (Letters, 5 
July), argues that the proposed mining 
in Glacier Bay National Monument is 
desirable because greater benefits would 
result than would by leaving the Monu- 
ment inviolate. I would argue the op- >5>54>5 > alieinsti 
posite, but for exactly the same reason. 
The point of disagreement is not one 
which can be resolved b "obective >5 

analysis" of the "facts." These are dif- 
ferences in value and judgment. 
Most resource allocation problems are 
not ones of "right" versus "wrong," of 
conservationists fighting greedy exploit- >5 

ers, but rather they are disputes over " 

what constitutes the best kind of con- ' >5 
servation. 'Certainly scientists can point 
out the danger of pesticides, but how 
can they decide the Glacier Bay mining 
dispute? Does the recent article on coast L 

redwood ecology by Stone and Vasey 
(12 Jan., p. 157) resolve the Redwood If you need a reagent that is made to an unusual standard of purity, the best 
National Park question? I think not. place to call is MC&8. If we cannot produce it for you possibly we can suggest 

Criteria for decision-making in con- a source. We're interested in your requirements for new items, or for familiar 
servation controversies (use versus pres- ones made to new standards. Write to us at 2909 Highland Ave., Norwood, 
ervation of landscapes) is needed. . - . Ohio 45212 or phone (513) 631-3220. We'd like to hear from you. 
The search for answers must start with 
defining the goals, values, and purposes 
of society. Science does not claim to 
answer questions of civil rights; is the 
problem of mining in Glacier Bay Na- 
tional Monument really any different? 

TOM VALE 
Department of Geography, Mat heson, Coleman d Bell/Manufacturing Chemists 
University of California, Berkeley Norwood, Ohio/Los Angeles, California/East Rutherford, N.J. 
13 SEPTEMBER 1968 1089 
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13 September 1968, Volume 161, Number 3846 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points s-s 
of view, rather than by publishing only material Financial Problems of the Private Umverslhes 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews Friendly competition among the private and public universities of this 
-are signed and reflect the individual views of the country has fostered innovation and progress. In contrast, the monolithic 
authors and not official points of view adopted by 
the AAAS or the institutions with which the European system has been slow to meet changing conditions. 
authors are affiliated. Our dual system now seems threatened. Many of the private univer- 

Editorial Board sities are finding themselves in a financial squeeze that may 'become 
1968 1969 crippling. Income has 'been increasing, but costs have been rising faster. 

ROBERT L. BOWMAN EMIL HAURY These trends have been analyzed by Provost Bowen of Princeton.* 
JOSEPH W. CHAMBERLAIN WILLARD F. Liasv 
JOHN T. EDSALL EVEREI-T i. MENDELSORN The major contributor to the financial bind is not general inflation 
ALEXANDER HOLLAENDER JOHN R. PIERCE 
GosWoN J. F. MACDONALD KENNETH S. PITzER or greater enrollments. The essence of the problem is that cost per 
NEAL E. MILLER ALEXANDER RICH student has been increasing at a rate of about 7.5 percent per year. A 
DE Wi-r-r STETTEN, JR. CLARENCE M. zENER major factor is faculty salaries, which have been growing at the rate of 

1970 5 percent per year. At the same time, the size of classes at private uni- 
GUSTAP 0. AluIHENius RICHARD C. LEXVONTIN versities has not increased very much, and a growing proportion of the 
FRED R. EOOAN ALFRED 0. C. NIER 
HARRY F. HARLOW FRANK w. PUTNAM student body has been engaged in graduate studies. At public universities 
MILTON HAsuus the cost per student has not risen so fast. Greatly increased enrollments 

Editorial Ssff have been accompanied by a trend toward larger classes, and the propor- 
Editor tion of graduate students has not changed much. 

PHILIP H. ABELSON Some of the factors leading to increased costs are common to 'both 
Publisher Business Manager types of institutions. For example, the costs of maintaining adequate 
DAEL WOLFLE HANS NussaAuM libraries are advancing at a rate of more than 15 percent per year. Coin- 

Managing Editor: ROBERT v. ORMES puter facilities, now so important to many studies, are a financial burden. 
Assistant Editors: ELLEN E. MURPHY, JOHN E The increasing complexity of fields of scholarship requires that larger 

RINoLE staffs 'be recruited to provide adequate coverage. Looking to the future, 
Assistant to the Editor: NANCY TEIMOuIuAN Bowen suggested that cost per student will continue to advance at a rate 
News Editor: JOHN WALSH of about 7.5 percent per year and that enrollment will grow by 3.4 per- 
Foreign Editor: DANIEL S. GREENBERG* cent >per year. Thus the costs of operating a typical private university 
News and Comment: LUTHER J. CARTER, BRYCE will nearly triple in a decade. 

NELSON, PHILIP M. BOPPEY, ANDREW JAMISON, MARTs In attempting to increase income correspondingly the private univer- 
MUELLER, ANN H. LARUS sities face a difficult task. At one time endowment income supplied 

Book Reviews: SYLVIA EBERHART almost half of their needs. Today only about 10 percent of their funds> 
Editorial Assistants: SUSAN AXELRAD, JOANNE 

BELK, ISABELLA BOULDIN, ELEANORE Bz, HELEN come from endowments. Prime sources are tuition, annual giving, and 
CARTER, GRAYCE FINOER, NANCY HAMILTON, OLIVER the federal government. Private universities have already increased tui- 
HEATWOLE, ANNE HOLDSWORTH, ELEANOR JOHNSON 
PAULA LECKY, KATHERINE LIvINoSToN, LEAH RYAN; tions as much as is feasible, sometimes more. The total cost of attending 
Lois SCHMITT, BARBARA SHEPPER, YA LI SWIoART, a private university is more than twice the cost of attending a public one. 
ALICE THEILE This is true at a time when the private schools are attempting to democ- 

* European Office: 22 Mulberry Walk, London, SW. ratize their student 'bodies. Prospects for large increases in annual giving 
3, England (Telephone: 352-9749) 

are not good. An important factor has be>en a change in policy by some 
Advertising Staff of the foundations, notably the Ford Foundation. Private giving is no 

Director Production Manager longer growing at the rate of former years, and a significant part of it 
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Advertising Sales Manager: RICHARD L. CHARLES could and should help the private universities through mechanisms that 
Sales: New York, N.Y., 11 W. 42 St. (212-PE- . - 

6-1858), ROBERT S. BUOBEE; Scotch Plains, NJ., would not destroy their independence. In practice, the government tends 
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CALLIS; Medfield, Mass. 02052, 4 Rolling Lane 
(617-359-2370), RICHARD M. EZEQUELLE; Chicago, regulations. 
Iii. 60611, 919 N. Michigan Ave., Room 426 If the current financial squeeze intensifies, as predicted, the private 
(312-DE-7-4973), HERBERT L. BURKLUND; Los 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- universities will cease to compete successfully with public institutions. 
9817), WINN NANCE. Should this occur, higher education will lose much of its vitality and 
EDITORIAL CORRESPONDENCE: 1515 Massa- the nation will suffer accordingly.-PHILn' H. ABELSON 
chusetts Ave., NW, Washington, D.C. 20005. Phone: 
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