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New hp 141A.' Variable Persistence & Storage Make It... 

* Match the persistence of your screen to any signal 

New hp 141A also gives you a choice of 17 high-per- 
formance plug-ins for clearly superior results in: 20 
MHz Wideband * High-Sensitivity with no dc drift . 
150 ps TDR * 12.4 GHz Sampling with delayed sweep 
-all with variable persistence and storage 

for steady traces without annoying flicker 
* Store waveforms for side-by-side comparison 
* Cover the entire measurement spectrum to 12.4 

GHz with 17 high -performance hp plug-ins 

At the twist of a knob, you can adjust the 141A's memory span (trace 
persistence) from 0.2 sec to more than a minute. This adjustment is 
"variable persistence". It enables you to: (1) Get bright displays of fast, 

I low rep rate pulses because each trace reinforces the previous one, (2) 
see signal trends while making circuit adjustments by simply making 
persistence long enough so that several traces appear on the screen 
simultaneously, (3) see slow signals such as EKG, transducer and sam- 
pling waveforms by adjusting persistence so that the old trace fades as 
the new one is being written, and, (4) get maximum resolution on swept 
frequency measurements bysweepingslowlyand increasing persistence. 

In addition to exclusive variable persistence, the 141A gives you 
storage for side-by-side comparison of waveforms. In this mode, traces 
can be held intact for more than an hour (overnight, in fact, with the 
scope turned off). Fast 1 cm/lsec storage writing rate enables you to 
capture single-shot transients. 

The 141A also gives you conventional CRT persistence. So, the 141A 
gives you three scopes in one: variable persistence, conventional per- 
sistence, and storage. Further, you can choose from 17 high-perform- 
ance hp plug-ins to make virtually any oscilloscope measurement. Price, 
141A mainframe: $1395. 

Get the complete picture from your hp Field Engineer, or write for 
Data Sheet 140A and see for yourself how much more you can do with 
this radically advanced hp scope. Hewlett-Packard, Palo Alto, California, 
94304. Tel. 415 326-7000. In Europe: 54 Route des Acacias, Geneva. 
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Four new P's in the Mettler pod: 
some stay level, some weigh backwards, 

and some even weigh conventionally 

P160, P2000, P5 and P6-these are 
the four new instruments we've 
added to our widely-accepted series 
of top-loading balances. They bring 
improved precision/capacity rela- 
tionships while offering special ad- 
vantages for particular applications. 

WEIGH UP, WEIGH DOWN... 

Perhaps the most unusual of the 
new group is the P160. It has the 
160 g capacity of our finest ana- 
lytical balances and the milligram 
precision of our best top-loader. 

Its scale reads two ways. Oper- 
ating conventionally, it tells you, 
with milligram precision, just how 
much weight you have on the pan. 

A turn of a knob wipes out all 
traces of conventionality - your 
scale now tells you, in positive val- 
ues and with milligram precision, 
just how much weight the object 
on the pan has lost. This reversible 
scale is important in all work in- 

Digital. or analog, up or down 

volving weight loss studies such as 
drying and evaporation experi- 
ments and determination of resi- 
dues. It makes possible, for the first 
time, gravimetric titration, in which 
titrant is dispensed directly by 
weight instead of indirectly by vol- 

ume. We have done some home- 
work on this subject. 

... BUT NEVER SIDEWAYS 

Some of the new P balances have 
the exclusive Mettler level-matic 
feature. This automatically com- 
pensates for slight changes in bal- 
ance level which are due to work- 

Secrets of level-matic 

ing on a less-than-ideal balance 
table. Essentially a fail-safe system, 
it protects the unwary balance op- 
erator against himself. If tilt exceeds 
its compensation range, level-matic 
automatically covers the readout 
scale. Faulty readings are impos- 
sible. 

Level-matic, available as an op- 
tion on the P160 and P2000 instru- 
ments, is supplied as an integral 
feature on the larger P5 balance. 

TWO KILOS IN A ONE-KILO CASE 
The model P2000 stands out by 
not really standing out. It is a re- 
markably compact unit that offers 
twice the capacity and 60% more 

1) We've found 44 citations which suggest 
useful applications for, or advantages of, dis- 
pensing titrant by weight. If you'd like a 
copy, ask for Technical Information Bulletin 
101 4, "Gravimetric Titrimetry - a Review of 
the Literature." 

taring than other instruments in its 
precision and. size class. It has 2- 
kilo capacity with precision of 
?-0.05 g and readability of 0.1 g. 

MEET THE BIG BOYS 
The P5 and P6 are the higher-ca- 
pacity members of the new breed 
of P's. With comparable capacities, 
5000 g and 6000 g respectively, 
the two units distinguish them- 
selves in terms of performance 
and precision. 

P5 and P6 - top-loading balances 

The P6 offers fully automatic 
operation - place the sample on 
the pan and read the result - across 
its full capacity. It provides preci- 
sion of ?0.25 g. 

The P5, on the other hand, pro- 
vides about another decimal preci- 
sion - ?0.05 g - with automatic 
operation over its 1000 g optical 
scale. 

FOR PRODUCT LITERATURE... 
All the new Mettler balances are 
described in a new 10-page book- 
let. Get your copy from your lab- 
oratory supply dealer or request it 
from Mettler Instrument Corpora- 
tion, 20 Nassau Street, Princeton, 
New Jersey 08540. 
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PMm Cohn S Pjttendr*gh WdI~am C SteareAdult female spider, Araneus diade- 
matus Cl. The eight legs perform dif- 

EERIN (N ED~i:-CA SEE( (dferent tasks. Here the left hind leg 
pulls out polypeptide silk from the 
spinnerets at the rear end of the body; 
the right hind leg probes in the air; 
the middle legs support the body; and 
the front legs "measure" distances and 

..._ .g tension. (Actual size 20 millimeters, 
rear view). See page 1216. [Peter N. 

. Witt, North Carolina Department of 
MAo oo Af dir tedi Mental Health] 
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for your library plSenumG * PUBLISHING CORPORATION 

eye movements and vision 
by Alfred L Yarbus 
translated from Russian by Basil Haigh 
translation editor: Lorrin A. Riggs 

Deals with the perception of images which are sta- 
tionary relative to the retina, the principles governing 
human eye movements, and the study of their role in 
the process of vision. 
222 PAGES SEPTEMBER 1967 $17.50 

microbiological methods 
second edition 
by C. H. Collins 
". . a guide or reference work for those who are 
responsible for training and introducing technicians to 
the 'way of life' in large medical and public health 
laboratories." -Quarterly Review of Biology 
404 PAGES OCTOBER 1967 $12.50 
Available exclusively from Plenum Press in the U.S. and dependencies. 

progress in 
medicinal chemistry 
volume 5 
edited by G. P. Ellis and G. B. West 
Contains authoritative and comprehensive articles in- 
tended to keep the pharmacologist and medicinal 
chemist abreast of current achievements in chemistry, 
biochemistry, and clinical medicine. 
387 PAGES OCTOBER 1967 $26.00 
Available exclusively from Plenum Press in the U.S. and dependencies. 

the human brain in figures 
and tables 
a handbook of quantitative neuroanatomy 
by Samuil Blinkov and ll'ya Glezer 
with a preface by Donald Lindsley 
translated from Russian by Basil Haigh 

An exhaustive compilation of what is known about 
the human brain. 
482 PAGES JANUARY 1968 $19.95-PREPUB $25.00-POSTPUB 

social and genetic influences 
on life and death 
volume 3 of eugenics society symposia 
edited by Lord Robert Platt and A. S. Parkes 
Presents explanatory examples of the important fac- 
tors which determine the success or failure of human 
life from a biological point of view, 
214 PAGES JANUARY 1968 $12.50 
Available exclusively from Plenum Press in the U.S., its dependencies, and 
the Philippine Islands. 

essentials of statistics for 
scientists and technologists 
by C. Mack 
This concise handbook gives all the essential basic 
tests, formulae, and latest developments in statistics. 
174 PAGES 1967 $5.95 
Not available from Plenum Press in Great Britain and Commonwealth 
countries. 

related titles of interest 

respiration and 
phosphorylation of bacteria 
by N. S. Gel'man, M. A. Lukoyanova, and 
D. N. Ostrovskii 
edited by A. 1. Oparin 
translated from Russian 
238 PAGES 

progress in 

OCTOBER 1967 $12.50 

microbiological techniques 
edited by C. H. Collins 
226 PAGES OCTOBER 1967 $11.00 
Available exclusively from Plenum Press in the U.S. and dependencies. 

optimality principles in 
biology 
by Robert Rosen 
198 PAGES SEPTEMBER 1967 $9.75 
Available exclusively from Plenum Press in the U.S. and dependencies. 

the reticuloendothelial system 
and atherosclerosis 
Volume 1 of Advances in Experimental Medicine 
and Biology 
edited by N. R. Di Luzio and Rodolfo Paoletti 
516 PAGES SEPTEMBER 1967 $27.50 
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. . . .sample 

(But look for the catch.) 

The Offer: to send you a free working sample of our 
AB-SORB-DRI: laboratory animal bedding. This bedding 

.was specifically -developed as an animal' bedding i(as 
perusal of U.S.: Patent 3,256,851 will attest) and is not- 
merely a waste residue or byproduct of someother activity.:. 
Accordingly, the product:was actually:developed ,to con 
form to- the. basic'- needs- of its users. (that is, both the 
animals and theirkeepers). 
The Product Story: .AB-SORB-DRI is selected hardwood cut 
into uniform .-particles,' heat-treated, and then-- screened, 
aspirated:and packed' into completely seaied, contamina: 
:tion-free :bags. The heat treatment redutces:the moisture.- 
content from 45% to about 4% and signifi-cantly reduces: 
the microbiological population. The screening and aspira^- - 
tion result in. a uniform particle size (max. 8 mesh/, m.in. 
,30) and freedom: from -dust (nothing -smaller than 500 
microns) Since the 'small articles wont pile up, animals., 
can't be hidden: by'itor mound- ::it:'under:water bottles- 
:AB-SOR B-DR'I absorbs 1.5' timoes i:'ts-own'- wei:ght' and is an;'-. 

effective natural waste and odor absorben-t wi 
.tives of any kind. It stays drier lonIger:and h 
cage life because animal. :movement constan 
new, dry surfaces A nd since 'it doesn't mat c 
resists:sticking to cages,: it caneasily be, remo 

'an::noying' scrapin'g. AB-SOR B-DR I does -not:: bri 
pers -or clog -vacuum -systemsi . 

::Now BackTo The Offer: just senvd' tus your narr 
: institution :for a:af fe worki ng- sample 'of ::AB 
:(Oh -ye's,'-the :catch. Our: mo,st :effective' saes 
-- product is not really a 'recitatio f itsimain y 
:the abov:e. Rather' success' ha.s co-me rom: 
-by' po'tentia use rs:. Testuse has be en., comI : almost always.ieads-tou',e: And: better than t 
, enced users '.of .AB-SORB'-D'. :::ppa,rently': seo0ee: I: : 

.to. sw itc'hlland-. '-so .hardvy ever:r d:o.. :So 'the'catil 



Saving time and money could mean a feather in your cap., 
Use Fisher culture media. Quality guaran- mind that your Fisher representative is the 
teed by bacteriological use-test procedures. key to technical service direct from our 
Handy, pre- weighed Gram -Pac' envelopes Biological-Products Laboratories. And write 
prevent contamination, eliminate caking today for our free cul/ture media manual 
and deterioration. Try our Vu/Slant bortles, Fisher Scientific Company, 1396 Fisher 
too. Greater slant viewing area. Keep in Building, Pittsburgh, Pa. 15219. X-589 

W FISHER SCIENTIFIC CO. 
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With the powerful new Model 513 Biolaser, built by the TRG Division of 
Control Data Corporation, coherent light output can be focused to spots as 
small as one micron with flux densities up to 104 Joules/cm2. This high- 
reliability laser-microscope-camera system is readily adaptable to cinemicro- 

graphy, closed-circuit TV, and other research techniques. Like to know 
more? Contact: TRG Division, Control Data Corporation, Sect. S,, 535 Broad 
Hollow Rd., Melville (Long Island), New York 11746. Phone (516) 531-6343. 

TRG 
DIVISION 
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New ELECTRONICALLY Controlled Water Bath Shaker! 

Controls Temperature ELECTRONICALLY within ? 0.25? C! 

Controls Agitation ELECTRONICALLY from 40-400 rpm! 

Controls Water Level ELECTRONICALLY! 

Controls Heating and Tap-Water Cooling ELECTRONICALLY! 

Other new engineering features: Auxil- 
iary safety thermostat protects against overheating. 
Safety lock-knobs prevent accidental change of 
thermostat settings. Right-angle mercury thermom- 
eter is designed for easier reading without removal, 
and is also protected against breakage. Extra 
large shaker capacity, 

Send for catalog G77S/1217 

New Brunswick Scientific Company, Inc. 
1130 Somerset Street, New Brunswick, N. J. 08903 
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Shown above: UNITRON Monocular Lab Phase Model MPH - $315 complete 

There are 3 microscopes in this picture 
... at a distinctly singular UNITRON price 

Most lab microscopes are used for ordinary brightfield 
studies. 

So is UNITRON's MPH. 
Some lab microscopes can also be used for darkfield. 
So can UNITRON's MPH. 
Still other lab microscopes offer phase contrast to aid in 

the study of living, unstained material. 
So does UNITRON's MPH. 
Until now, no lab microscope has provided all 3 for the 

price of 1. 
UNITRON's MPH does. The 3 most important techniques 

of microscopy are built-in, yet the MPH costs less than 
many single-purpose microscopes. 
That's not all. UNITRON's MPH gives you more than just 
the advantages of 3 specialized microscopes. It unites them 
in "Continuous-Transition Microscopy." With a turn of the 
condenser knob, you change from brightfield to darkfield 
to phase contrast, all in rapid succession. Operation is so 
easy, it's almost automatic. There are no accessories to 
attach and no time-consuming adjustments to make. Every- 
thing has been factory-centered for you. Even the light 
source is built-in and permanently aligned 
Have cost and complexity kept you in the dark about 
phase? If so, you're in for a treat UNITRON phase con- 
trast will impress you all the more if you've tried to study 
unstained, living material with ordinary brightfield micro- 
scopes: There's no need to close the iris to pinhole size, 
reducing resolution and detail. Gone are those ghostly 
artificial images. 
UNITRON Phase Contrast provides optical staining. You 
get the benefits of chemical staining, without the time- 
consuming preparation. And what's more, you see material 
alive with vivid contrast and pin-point detail. With phase, 
even your stained slides show unsuspected details. All this, 
wvithout any special effort. 
I'here's more. UNITRON's built-in illuminator provides five 
intensities ... more than enough to meet your visual and 
photographic needs. Even the eyepieces are special ... the 
widefield type for comfortable viewing. 

And now, the moment of truth. The price. Only $315 for 
UNITRON's Monocular Laboratory Phase Model MPH ... 
less than you pay for many ordinary brightfield lab micro- 
scopes. The Binocular Model BPH, with several additional 
features of its own, costs only $527. 
UNITRON prices include everything but the specimens. 
In addition to all the special features of our phase models, 
you'll find everything else you expect in a good lab micro- 
scope. Four achromatic objectives (including high-power 
oil-immersion), mechanical stage, focusable substage con- 
denser with iris diaphragm and filter system, fitted cabinet, 
etc. These, and all the other features we've described, are 
standard equipment with UNITRON. There are no hidden 
extras to buy, 
Too good to be true? You needn't take our word for it. 
Borrow a UNITRON Monocular MPH or Binocular BPH for 
10 days. No cost or obligation. (We'll even pay shipping 
charges for a chance to let you put our microscope through 
its paces.) Give this UNITRON an opportunity to prove its 
value in your lab. We think it will sell itself. 

. ?. 0?.0? S ??*0?*?@ 0 0?e? es ??? 

Teachers will be interested to learn that UNITRON 
even offers student phase models for as little as $99. 
To introduce phase to the student lab, and to other 
areas where it has been a stranger, UNITRON has 
published a fully illustrated 64-page booklet, Under- - li' 
standing and Using the Phase Microscope. The text 
includes a special chapter of experiments written by 
Professor Julian D. Corrington of the University of 
Miami. Other subjects are covered, including the 
optical theory of microscopes in general. The book- 
let normally sells for $1 00 but we will be glad to 
send a free copy to any interested teacher or 
researcher, 

Ask for a free 10-day trial. Please specify whether you want' 
to try Model MPH or BPH. A phase booklet is shipped with 
each microscope. . or, you may request the booklet 
separately. 

UAt/T 'r o. 0,,.,,.INSTRUMENT COMPANY 
MICROSCOPE SALES DIVISION * DEPARTMENT 4-0 
66 NEEDHAM STREET, NEWTON HI1GHLANDS 61, MASS; 



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

. .~~~~~~~~ 

If you need a high-performance 
instrument, the new Hitachi Per- 
kin-Elmer Model HS-8 is for you. 
Its guaranteed resolution is 8 
Angstroms, and it costs under 
$30,000. 

Evaporated gold specimen shows a poin 
resolution of 6 to 8 A. Magnification is 2 

Here's an instrumentthat's so 
easy to align, so easy to use, so 
compact and reliable, that it far 
surpasses all other instruments 
in its price class. It offers high 
resolution and automatic 
operation. 

Features you've been wishing for 

The Hitachi Perkin-Elmer 
HS-8 is the only instrument in its 
price range that gives you two 
accelerating voltages-25 KV 
for high contrast and 50 KV for 
general purpose use-at the 

touch of a button. 
It's the only instrument in its 

class that has a double conden- 
ser lens. The double condenser 
and objective-intermediate lens- 
es are unitized and pre-aligned. 

The HS-8 gives you 
20 precalibrated steps 
of magnification with 
direct console readout 
-1000X to 100,OOOX di- 
rect.., over 1,000,000 
photographically. A 
special, small, fine- 
grain screen makes fo- 
cusing easy. 

The HS-8 has a new 
pushbutton vacuum 
system that practically 
eliminates specimen 
contamination. It uses 
a new non-backstream- 

t-to-point ing pump oil and a new 
,500,OOOX. built in anti-contamina- 
tion device that traps contami- 
nation before it reaches the 
specimen. 

The camera system is also 
pushbutton. Correct exposure is 
automatic. You get a pre-pump 
chamber that can keep 54 photo 
plates under vacuum, ready for 
use. 

We'd like you to know more 
about this fine new microscope. 
In its price range, you won't find 
an instrument with more con- 
sistent high performance or 
more of the outstanding features 

you would expect only in high- 
priced electron microscopes. 
Write to: Perkin-Elmer Corpora- 
tion, Instrument Division, 723 
Main Avenue, Norwalk, Conn. 
06852 or your nearest Perkin- 
Elmer sales office. 

PERKIN-ELMER 
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Labeled amino acids 
(How can the purchaser be protected 
from their decomposition?) 
We synthesize dozens upon dozens of C14, H3, 
N15, and S35 labeled amino acids, derivatives, and 
related compounds. (And hundreds of other 
isotopically-labeled biochemicals.) Every batch of 
everything has to meet the appropriate specifications 
before the people in Quality Control let the people 
in Production transfer anything to stock for sale. 
But neither group is off the hook at this point. 
Despite our efforts to minimize the decomposition 
of stocks in inventory (by low temperature storage, 
proper pH, and concentration, etc.), decomposition 
sometimes occurs. Every supplier has the problem. 
How does this supplier protect the purchaser? 

By reassaying every batch of every radiochemical 
in the house every ten weeks. Or oftener. Any batch 
showing a breakdown in excess of 3% from 
specification is withdrawn from stock. No maybes. 
This reassay program protects you (and us, of 
course) from low purity material. And the reassay 
data also goes into the Product Analysis Report with 
all of the other analytical information pertaining to 
the material you receive. Rather reassuring. 

Now back to our labeled amino acids, derivatives 
and related compounds. We have an unusually 
wide selection of these (actually, with 133 different 

compounds it appears to be the widest) with the 
highest specific activities available anywhere, and 
with purity consistent with the sophisticated 
demands of today's research. Examples: 
L-Phenylalanine-C14 (360 mc/mmole), 
L-Leucine-C 4 (240 mc/ mmole), L-Leucine-4, 5-H3 
(45 c/ mmole), L-Tyrosine-3, 5-H3 (40 c/ mmole). 

Then too it seems appropriate to tell you that 
we also offer: (1) labeled amino acid kits, 
(2) labeled amino acid mixtures of various kinds, 
(3) carefully standardized solutions of C14 amino 
acids to simplify precise measurement of amino 
acid acceptor activity, and (4) a wide selection 
of unlabeled amino acids and derivatives. 
Finally: we now pack our C'4 and H3 labeled 
amino acids in.a vial with a special closure 
which has both a self-sealing rubber diaphragm 
(when removal by syringe is preferred), plus a 
reclosable screw-cap to enable removal by pipet. 

For the complete story on the wide selection 
and high quality of our labeled amino acids-and 
everything else mentioned above-write "Amino Acids" 
on a postcard. Do include your zipcode, please. 

Schwarz BioResearch, Inc. 
Orangeburg, New York 10962 

Schwarz BioResearch booth #85 at AAAS Annual Meeting. 



New Coleman UV-VIS-NIR 

spectrophotometer. So good, we'll 

let its charts do the talking. 
New Coleman Model EPS-3T Hitachi Spectropho- that yields sophisticated data throughout the 170 
tometer is the first all-solid-state instrument of its to 2600 mA range. It has 12 features not found on 
kind. It's a double-beam, ratio-recording instrument any other spectrophotometer under $10,000. 

Here are some examples of its work: 

gii: 

The chart above shows the remark- To demonstrate repeatability, the A significant mercury spike, per- 
able resolution of Coleman Model instrument overprints the same fectly centered at 253.7 m,u. Wave- 
EPS-3T. Critical adjacent peaks on chart from the same sample. Note length accuracy is not affected by 
the complex benzene vapor profile that chart presentations are all changes in ambient temperature. 
are clearly delineated. linear, not logarithmic. Photometric accuracy is 0.3%T. 

:' 

Above, the 100% T line of the Model EPS-3T offers a wide choice You open the sample compartment 
Coleman Model EPS-3T at maxi- of operating parameters. Nine scale and insert cells without touching 
mum sensitivity. The line is modes. Six scanning rates, from 1.5 any of the controls. With this safety 
demonstrably flatter than that of to 60 minutes. Any member of your shuttering feature, you leave operat- 
any similar spectrophotometer. staff can easily operate it. ing parameters set, while you run 

test, after test, after test. 

Sorry, there's no room left for a picture of Model EPS-3T. But 
we've saved this, and a number of other pleasant surprises for you. 
Call Coleman for the name of the nearest dealer and a demonstration. 

Senc for brochure SB-306 

COLEMAN INSTRUMENTS 42 MADISON ST. . MAYWOOD, ILLINOIS 60153 
A Division of The Perkin-Elmer Corporation 
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If you're looking for a versatile microdensitometer 

that meets all your serum electrophoresis needs 

from cellulose acetate strips 

to high resolution disc electrophoresis gels... to resolu,-t,,, gel 

you undoubtedly are looking for the Canalco Microdensitometers (Models 
D, E, & F)-the only instruments designed specifically for 
the extremely fine band patterns of disc electrophoresis 
gels, where many alphas are only 30 microns wide. 

Write now for complete details and test traces 

showing an accurate presentation of 15 micron bands. , 
IViouel r 

1 DECEMBER 1967 

, ,,\ CANAL INDUSTRIAL CORPORATION 
. * A AL; .CO 5635 Fisher Lane, Dept. S-12F 

Rockville, Maryland 20852 /(301) 427-1515 

Sales and Service Offices in * Boston * Houston * New York * Chicago 
* Los Angeles * Pittsburgh * Washington, D. C. * Cincinnati * Cleve- 
land * Minneapolis * San Francisco * Denver * Philadelphia * Ottawa 

'-...., 
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Recent AAAS Symposium Volumes 
#87. Formulation of Research Policies 

1967. 218 pages. Editors: Lawrence W. Bass and Bruce 
S. Old. Collected papers from a Gordon Research Con- 
ference held in Santa Barbara, California, in 1966. Goals, 
accomplishments-and weaknesses-of past and present 
science policies of nations, government agencies, individ- 
ual industries, and international organizations are given 
expert and candid appraisal in this work-the record of 
an exciting conference. 

Price: $7.75. AAAS Member's Cash Price: $6.75. 

#84. Molecular Mechanisms of Temperature Adaptation 
1967. 398 pages. Editor: C. Ladd Prosser. A collection 
of papers on the general physiology of temperature 
adaptation in cold-blooded animals, plants, and micro- 
organisms. 

Price: $12.50 AAAS Member's Cash Price: $10.50. 

#83. Estuaries 
1967. 776 pages. Editor: George H. Lauff. The first 
comprehensive collection of scientific papers covering 
the comparatively new field of estuarine research. 

Price: $27.00. AAAS Member's Cash Price: $24.00. 

#82. Civil Defense 
1966. 154 pages, paper. Editor: Henry Eyring. Scientists 
report their findings on problems related to modern 
warfare and passive civil defense systems. 

Price: $4.00. AAAS Member's Cash Price: $3.50. 
#81. Environmental Variables in Oral Disease 

1966. 328 pages. Editors: S. J. Kreshover and F. J. Mc- 
Clure. Contents: Geographical and clinical considera- 
tions; the oral environment-nutrition and dental caries; 
experimental considerations in oral soft lesions; pre- 
natally occurring influences. 

Price: $8.75. AAAS Member's Cash Price: $7.75. 

#80. Air Conservation 
1965. 348 pages. "The result of a 2-year study by the 
AAAS Air Conservation Commission, all aspects-socio- 
logical, technical, political and biological-of air pollu- 
tion are considered concisely." (Chemical Processing 
for Operating Management, May 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 
#79. Science in Japan 

1965. 496 pages. Editor: Arthur H. Livermore. A broad 
and detailed review of recent scientific and technological 
developments in Japan. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#78. Man, Culture, and Animals 
1965. 304 pages. Editors: Anthony Leeds and Andrew 
P. Vayda. "This volume contains articles pertaining to 
the relationship between man and animals in different 
parts of the world, covering the influence of domesti- 
cated and non-domesticated animals on a variety of 
cultures." (Biological Abstracts, 1 February 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#77. Food Quality 
1965. 306 pages. Editors: George W. Irving, Jr., and 
Sam R. Hoover. "It is an excellent, well-edited review 
of the agronomical production and processing problems 
of the basic commodities, fruits and vegetables, cereals, 
dairy products, poultry and eggs, and meat products." 
(Cereal Science Today, November 1965) 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for the Developing Nations 
1964. 230 pages. Editor: Albert H. Moseman. "The 
book . . . is especially useful because of the author's 
combined experience with the situations and problems 
of agriculture in the less developed countries. . . . This 
book will be a valuable reference for many years." 
(BioScience, March 1966) 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction 
1963. 776 pages, 430 illustrations. Editor: R. F. 
Sognnaes. "Scientists in the fields of dentistry, medicine, 
and zoology presented a multidisciplinary symposium 
in 1962, dealing with varied but cognate topics such 
as coral reefs, dental caries, deer antlers, osteoclastic 
diseases, bone metabolism, chelation. It is a refreshingly 
well-planned, well-edited, and interesting symposium." 
(Journal of the American Medical Association, July 
1964) 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man 
1963; 2nd printing, 1965. 604 pages, 98 illustrations. 
Editors: Carle Hodge and Peter C. Duisberg. "Best col- 
lection of background material . . . well balanced and 
highly readable . . . probably the broadest and most 
nearly complete treatment of arid lands yet published." 
(Journal of Forestry, May 1964) 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

# 72. Spermatozoan Motility 
1962. 322 pages, 113 illustrations. Editor: David W. 
Bishop. "This book is an excellent assemblage of recent 
findings and reports of new data relative to the perplex- 
ing problem of sperm motility and includes the opinions 
and ideas of cytologists, biophysicists, biochemists and 
physiologists." (Journal of Animal Sciences, March 1963) 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#67. Oceanography 
1961; 4th printing, 1966. 665 pages, 146 illustrations. 
Editor: Mary Sears. "Oceanography is a milestone in 
oceanographic advance, a worthy publication to come 
out of the first international congress of its kind." 
(Geographical Review, Vol. 52, No. 3) 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 

Circle Volumes 
You Wish To Order ... 

87 
82 
79 
76 
72 

84 83 
81 80 
78 77 
75 74 
67 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

Please send the symposium volumes circled on this form, to: 

Name ... .............. ........................................................ 

Address .......................................................................... 

City ................................... State .............. Zip Code ............ 

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 
Individual membership at $8.50 per year ($12.00 per year eff. 1/1/1968) includes a subscription to SCIENCE. 
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Here's proof Series 5750 GC's 

give you accurate qualitative 
and quantitative data 
Although endowed with a full pedigree of sophisti- 
cated specifications, the Series 5750 Research Gas 
Chromatograph does one thing best of all: it gives 
the analyst reproducible qualitative and quantita- 
tive data even with the most difficult samples. 

A star witness to the validity of our claim is pre- 
sented here in the form of two separate chromato- 
grams of a vetiver oil sample. The two chromato- 
grams are reproduced below precisely as they were 
recorded on the original chart paper. To accomplish 
this, the analyst made the first injection and re- 
corded the results in the usual manner; then he re- 
wound the recorder chart to the initial starting 
point, offset the recorder pen baseline about 14 
inch, made a duplicate injection and recorded the 
results. Examine the two traces with as much 
concentration as you will, and you will find that one 
is the precise reproduction of the other, both 
in retention times (qualitative) and in peak areas 
(quantitative). 

If instrument specifications impress you more 
than chromatograms, the Series 5750 should still 
command your attention because it incorporates 
a longer list of state-of-the-art improvements than 
can be found in any other chromatograph regardless 
of price. Witness: 

Detector capabilit--simultaneous installation and 
operation of as many as three detectors, for speed 
and convenience. 

Flame ionization-ten times better linearity than 

ever before reported, for best quantitative data. 
Thermal conductivity-flow-through design with 

heat exchanger and buffer zone, for best base line 
stability. 

Electron capture-new Ni63 cell for operation up 
to 355?C and a life expectancy of 5 years. 

Electrometer-single or dual-channel with differ- 
ential input capability on each channel. 

Column oven-best temperature uniformity in the 
industry: thermal gradients are less than ?0.5% 
isothermal, measured in air up to 400?C. 

Injection port-advanced design eliminates dead 
volume, minimizes thermal gradients and sample 
backflash. 

Flow controllers-five to 10 times more accurate, 
for improved qualitative and quantitative data 
during programmed operation. 

Whether your interest is primarily in perform- 
ance or specifications, get the full story by writing 
for Data Sheet 5750-1 ... or call the chemical in- 
strumentation sales representative at the nearest 
H-P Sales Office. Prices start at $4,400.00 for a 
dual-flame detector instrument with single-channel 
electrometer and recorder. 

Hewlett-Packard, Route 41, Avondale, Penn- 
sylvania 19311. In Europe: Hewlett-Packard S.A., 
54 Route des Acacias, Geneva, Switzerland. Else- 
where: Hewlett-Packard Export Marketing, 1501 
Page Mill Road, Palo Alto, California 94304. 

HEWLETTip- PACKARD 

ANALYTICAL INSTRUMENTS 

INSTRUMENT: F & M Model 5754 
DETECTOR: Dual flame ionization 
SAMPLE: Vetiver oil, duplicate 0.4 

A1 injections 
COLUMN: 12' x .093' ss; 20% Carbowax 

20M on 80-10OM Diatoport S 
TEMPERATURES: Injector-230?C 

Detector-230?C 
Column-700 to 275?C 
programmed @ 6?/min 

SENSITIVITY: Range 103 Atten 1 6 

> j A Z^ I \ 
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multi-trace 
Make dual-trace measure- 
ments from DC-to-10 MHz 
with 35-ns rise-time capabili- 
ties and a 10 mV/div to 10 
V/div deflection factor. 
Type 3A6 Plug-in............. $525 

differential 
Make dual-trace differential 
measurements from DC to 
500 kHz with a 100 guV/div 
deflection factor and a 50,- 
000:1 common-mode rejec- 
tion ratio. 
Type 3A3 Plug-in .. ..........$825 

sampling 
Extend your dual-trace 
measurement capabilities to 
1 GHz with 350-ps risetime, 
internal triggering and sweep 
rates to 20 ps/div. 
Type 3T77A Time-Base ......$ 690 

Type 3S1 Amplifier ..........$1150 

spectrum analysis 
Analyze the frequency spec- 
trum from 50 Hz to 1 MHz 
with calibrated dispersion 
and calibrated deflection 
factors. 
Type 3L5 Plug-in ............$1100 

The Tektronix Type 561A oscilloscope has a com- 
plete selection of plug-ins, permitting you to change your 
measurement capabilities to meet your changing meas- 
urement needs. Amplifier plug-ins offer a wide range 
of measurement capabilities with 10 MHz dual-trace 
plug-ins, 10 jV/div differential plug-ins, 350-ps sampling 
plug-ins and spectrum analyzer plug-ins covering the 
spectrum from 50 Hz to 36 MHz. Time-base plug-ins 
include delayed sweep, X50 magnifier, single time-bases 
or sampling time-bases. Amplifier plug-ins may be placed 
in the horizontal position for X-Y or multiple X-Y displays, 
and automatic seeking plug-ins are available. 

The Type 564 Storage Oscilloscope uses the same plug- 
in units and offers the added advantage of split-screen 
storage. Split-screen storage lets you use either half of 

/11 
Conventional or storage 

oscilloscopes 

the display for storage and/or conventional displays. The 
contrast ratio and brightness of the stored display are 
constant and independent of viewing time, writing and 
sweep rates, or signal repetition rates. 

For a demonstration of the Type 561A Oscilloscope or 
Type 564 Split-Screen Storage Oscilloscope, contact 
your nearby Tektronix Field Engineer or write: Tektronix, 
Inc., P. 0. Box 500, Beaverton, Oregon 97005. 

Type 561A Plug-in Oscilloscope ........................... .0........$530 
Type RM561A Rack-Mount Oscilloscope (7" high) .......................$580 
Type 564 Split-Screen Storage Oscilloscope ..........................$925 

Type 3B4 Time-Base (illustrated) .................. ................. $425 
Sweep rates 5 s/div to 50 ns/div with a direct reading X50 magnifier. 

C -27 Cam era .........................................................$430 
Camera Adapter (016-0224-00) ........................................$ 15 

U. S. Sales Prices FOB Beaverton, Oregon 

I ...with multi-trace, differential, 

FIU sampling and spectrum analyzer plug-ins 
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7 New Books from Lea & Febiger 
Booth 6-New York 

to Human Growth: Body Composition, Cell Growth, 
Energy and Intelligence 
By DONALD B. CHEEK, M.D., D.Sc. Approx. 800 Pages, illustrated. 

o Principles of Steroid Analysis 
By SIDNEY L. DALE, M.S. 137 Pages. 26 Figures. $7.50. 

oo Atlas of Human Histology, 3rd (1967) Edition 
By M. S. H. diFIORE. 243 Pages. 111 Color Plates. $9.50. 

o Disinfection, Sterilization and Preservation 
By CARL A. LAWRENCE, Ph.D., and S. S. BLOCK, Ph.D. 

Approximately 800 Pages, illustrated. 

o Basic Radiation Biology 
By DONALD J. PIZZARELLO, Ph.D., and RICHARD L. WITCOFSKI, Ph.D. 
x plus 301 Pages. 87 Figures. Many Tables. $9.50. 

K Kinesiology and Applied Anatomy-The Science of 
Human Movement, 3rd (1967) Edition 
By PHILIP J. RASCH, Ph.D., and ROGER K. BURKE, Ph.D. 
503 Pages. 234 Illustrations, 18 in Color. $8.50. 

' 
Physiological Basis of Human Performance 

By BENJAMIN RICCI, Dir., Lab. of Applied Physiology, Univ. Massachusetts. 
xi plus 299 Pages. 97 Illus. $7.50. 

These and many more-from the publishers of Folk's ENVIRON- 

MENTAL PHYSIOLOGY, Olmstead's MAMMALIAN CELL WATER, 
and Prevot's CLASSIFICATION AND DETERMINATION OF THE 

ANAEROBIC BACTERIA. 

Since 1785 

L &^ l^WASHINGTON SQUARE, PHILADELPHIA, PA. 19106 
L6ea 4 Ot e I& Fe In Canada: The Macmillan Co. of Canada, Ltd., 70 Bond St., Toronto 2. 
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dig iccrd 

with ex . Housed   corn  *t chern [catty  resistant case 

gicord   . the new Photovolt digital readout Design . . . all solid state, printed circkJltboard 
Only $445 . . . not .. much . more than ndrd .. .... .  Efectrodes . . espec jally developd 0 match 

jabortory pH meters, but dramatically better  the speed and high pettforma.nc ofthe Digic0t 
in performance and efficiency. .  Accepts II sta ndard &iectrodes.inWIJg metal 

Readout . snap action numb r display re.adable <  nd sp'ecific ion. 
.Repeatabdity, Options outlets for recorder, automatic to.?0,001 p.or ?0.1 

ability and full range linearity all within oholovoh temperature compensator and polarizing 

.0.002 pH current. 

PHOTOVOLT CORPORATION 1115 Broadway, New York, N.Y 10010. phone (212) 909 2900 



Write-side up? 
Why not? New Mark 220 by Brush features 
pressurized-ink writing. Puts trace into 
the paper... not just on it. And you can 
see you don't have to pamper it! Now, anyone 
can take this remarkable new 25 lb. portable anyplace, 
plug it in... and put it in writing. And what writing! 
Fine, sharp traces you can read at a distance-99o2% 
accurate! Rectilinear writing, of course, on two easy-to- 
read 40mm analog channels plus left and right-hand 
event markers. And there's enough ink in the throw- 

away ink cartridge to last for about a thousand miles. 
There's more. Rugged, reliable solid state electronics 
to give you position feedback pen control... no springs, 
no strings. Pushbutton choice of chart speeds. Fre- - 
quency response that's flat (+ 2%) from d-c to 40 
cps at 50 div, or from d-c to 100 cps at 10 divisions. 
The price? Less than $1700. For a portable chart 
recorder the likes of which you've never seen! 
Bulletin 942-1 has all the details. Call or write: 
Clevite Corporation, Brush Instruments Divi- 
sion, 37th & Perkins, Cleveland, Ohio 44114. 

CLEVITE 
----ushU INSTRUMENTS DIVISION 

.... 
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SORVALL automatic reproducibility is just as simple as... 

...PUSHING 

A BUTTON 

The RC2-B Automatic Refrigerated Centrifuge provides the researcher with reliable, 
programmed acceleration, timing, and automatic braking that can be duplicated as 
many times as the operator requires. The Control Panel of the RC2-B is a feature in 
itself! It was designed for operator convenience and located for safety. Its elevated, rear 
position makes it easy to read and use while protecting it from accidental damage. All 
switches and dials are logically arranged, and plug-in components simplify any required 
maintenance. Controls may be altered (purposely or accidentally) while the centrifuge 
is running, and the instrument will respond automatically, without danger to user or 
instrument. Dynamic braking provides smoother deceleration than any other system 
available. Consequently, resuspension problems are eliminated. Briefly, if you want 
the best possible control over your separations - rely on SORVALL controls. Just write: 
Ivan Sorvall, Inc., Norwalk, Connecticut 06852. i O IRR Ri_ 

For additional information, ask 
for Bulletin SC-12RC-2PB. 
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The Hasselblad system... 
and a few reasons why the scientific and industrial photographer needs it. 
The applications of photography 
in science and industry are 
numerous and undisputed. I't 
would require many volumes 
rather than this single page just 
to list, let alone discuss, these 
applications. Both as a research 
tool and a recording device, 
photography has certainly 
proved not only convenient, but 
in many cases of sophisticated 
scientific and industrial 
research, invaluable. 
Obviously, the single most im- 
portant feature of photography 
is its ability to produce a per- 
manent record of a visual hap- 
pening. Something that may or 
may not be visible to the human 
eye. That may occur at a speed 
which would not make it visible 
to the human eye or that may 
occur in a place where it would 
not be convenient or even safe 
for a human observer to be. 
It has long been acknowledged 
that the single most superior 
camera for most research pur- 
poses is the single lens reflex 
camera. Because all viewing 
and focusing is through the 
lens and is completely free from 
parallax error, then regardless 
of the combination of supple- 
mentary lenses, extension tubes 
and bellows extensions used, 
the image seen on the viewing 
screen is identical with the final 
picture. 
Unfortunately, most of the 
single lens reflex cameras avail- 
able to the researcher use the 
35mm format and consequently 
suffer from lack of image 
quality when the negative is en- 
larged to any degree. This prob- 
lem is overcome by the use of 
the 214 square format as in the 
Hasselblad system. 

optics of Carl Zeiss lenses with 
built in Synchro Compur shut- 
ters allowing the use of both 
flash and strobe at all speeds, 
that the Hasselblad system does. 

Here's what the Hasselblad Sys- 
tem consists of. Firstly, the 
500C, the standard camera in the 
systemA. It accepts all seven 
lenses available for the Hassel- 
blad, and is a single lens reflex 
viewing camera. The 500C 
always shows you exactly how 
your final picture will turn out 
on the ground glass screen, 
in the same way a view camera 
does. This allows you to concen- 
trate on the setting up and com- 
position of your picture, no mat- 
ter what lens or accessories you 
are using on the camera. 
The lens, magazine, focusing 
hood and winding knob of the 
500C are all instantly inter- 
changeable. 
Next is the Hasselblad Super 
Wide C.The camera that caused 
a breakthrough in 2/4 square 
photography. Equipped with a 
38mm, 90? angle of view Zeiss 

Biogon f/4.5 lens, this camera 
allows you to take pictures pre- 
viously considered impossible. 
The superb optics of the lens 
assures perfect distortion-free 
horizontal and vertical delinea- 
tion, with sharpness of image 
from corner to corner of the 
negative area, even at full aper- 
ture. Depth of field at an aper- 
ture of f/ 22 is from 26 inches to 
infinity. 
The newest camera in the Has- 
selblad System is the electri- 
cally driven Hasselblad 500EL. 
This camera automatically ad- 
vances the film and cocks the 
shutter, allowing a rapid series 
of exposures to be made, either 
by use of the camera release 
or long release cords, timer or 
remote radio control. The 500EL 
accepts all the lenses and most 
accessories available for the 
500C. Obviously one of the ad- 
vantages of this camera is that 
the photographer is freed from 
the actual mechanics of picture 
taking and can therefore, de- 
vote himself completely to the 
subject. 
The use of the 500EL with the 
Hasselblad 70mm film maga- 
zine, (up to 70 exposures on 
cassette loaded 70mm film) 
allows the photographer, work- 
ing on a job where a large num- 
ber of exposures are required, 
to handle his work load much 
more quickly and efficiently. 
There are seven Carl Zeiss 
lenses in the Hasselblad System, 
40, 50B, 80, 120, 150, 250C and 
500mm. Each lens has a built 

Ask J 

Five different instantly inter- 
changeable film magazines are 
available. These magazines 
allow the photographer to make 
12 or 16 exposures on 120 
filmD, 24 exposures on 220 
filmE and 70 exposures on 
70mm film. The magazines also 
allow the choice of 3 formats, 
(2/4 square, 2/4 X 15/8, 1 /8X 1%/). 
This allows not only for speed 
of operation, but the conven- 
ience of being able to change 
either film type or format in 
mid-roll. 

Completing the system is a 
huge range of accessories that 
includes extension tubes and 
bellows extensions for close 
up work,filters, transparency 
copy holders, cut film backs, 
eye level prism findersG, sports 
view finders, sun shades, 
rapid winding crank', quick 
focusing handlesJ, gripsK, 
underwater housings, ring lights, 
tripod quick couplingL, micro- 
scope attachments and carrying 
cases. 
We have purposely avoided dis- 
cussing specific applications to 
which the Hasselblad system 
might be applied. Not only be- 
cause of the limitations of the 
space available, but because 
the number of applications is 
almost infinite. 
Hasselblad systems are being 
used today in many branches of 
science and industry. And are 
even a part of the NASA space 
program. Shown below are just 
a few parts of the system that 
seem to have become particu- 
larly popular with many people 
engaged in some aspect of 
science or industry. 

D 
The simple fact is that there is 
not one camera system avail- 
able today which offers the 
scientific or industrial photog- 
rapher the choice of camera 
bodies, interchangeable film 
magazines, accessories and at- 
tachments, plus the superb 

L 

in Synchro Compur shutter, 
with automatic stopping down 
at the moment of exposure and 
manual preview for depth of 
field checks. Every lens has 
both M and X synchronization al- 
lowing the use of flash and 
strobe at all speeds up to 
1/500th of a second. 

This description of the Hassel- 
blad system has been neces- 
sarily brief. If you would like a 
Hasselblad catalogue or further 
literature or if you have a spe- 
cific technical inquiry write to 
Paillard Inc., 1900 Lower Rd., 
Linden, New Jersey 07036. 
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... and all it costs is $2,570. with the rotor* included 
*Rotor - 8 x 50 ml 

BETA-FUGE (TM) MODEL A-2 
Automatic. Refrigerated. Solid State. For batch 
or continuous flow. Takes 15 interchangeable 
heads. Safety features include "Fail-Safe" brush 
life control to prevent motor damage. Automatic 
imbalance trip stops unit if there is excessive 
vibration. Double independent shafts prevent rotor 
from flying off. Temperature control ?1? C. 

BETA-FUGE Model A-2 
SUBJECTS LARGER VOLUMES 

TO GREATER FORCES 
400 ml to 41,300 x G 

1,500 ml to 27,500 x G 
3,000 ml to 14,000 x G 
4,000 ml to 12,500 x G 

LOURDES 

LOURDES 1 2 
CONTINUOUS FLOW SYSTEM 
Increased efficiency in sep- 
arating solids from large 
volumes of liquids. Faster 
Separation. Larger Sediment Serna 

Capacity. Simpler Operation. eet collects in stic bg. ? Greater capacity. Just lift out. 

Write for NEW Catalog 70A. Dept. S121 

MANUFACTURERS OF CENTRIFUGES 

AND INSTRUMENTS 

FOR SCIENCE AND INDUSTRY 

LOURDES INSTRUMENT CORPORATION 
148 Sweet Hollow Road, Old Bethpage, N.Y. 11804 

(516) 694-8686 
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Developing a CD measuring capability for a spec- 
tropolarimeter isn't something you rush. At least if 

you want to do it right. First we had to make cer- 
tain that circular dichroism was recorded with a 
performance comparable to our present ORD capa- 
bilities- that the CD accessory performed as well 
as the basic Optical Rotatory Dispersion instrument, 
with the same minimum detectable optical activity 
in either mode. And that it was done over a range 
of 1850 to 6000A. 

Then we considered the chemist himself. Would 
it be simple for him to use. Problems associated with 
molecular conformation and stereochemical studies 
are difficult enough, so we tried 
to help him get his data as ,j. 
easily as possible. Only two 
new controls were added, and 
the CD unit was designed for 
quick installation. Change-over 
time, from one mode of opera- 
tion to the other, is only a mat- 
ter of minutes. Now all the con- 
venience and versatility of our 
ORD controls, which allow 

quick adaptation of instrument 

parameters to sample requirements, are also avail- 
able for CD. 

Both CD and ORD utilize the same adjustable 
slit program, for constant energy or resolution; 
the same strip chart recorder, for maximum flexi- 
bility of presentation; the same constant tempera- 
ture system, for stability; and, the same double 
monochromator, for providing low stray light and 
high resolution. 

All the controls are grouped together to keep the 
versatility of the instrument convenient and easy. 

Finally, we wanted the CD equipment to adapt 
easily to CARY 60 Spectropolarimeters in the field. 

That way a laboratory would 
have one instrument which was 

:;unsurpassed in either its ORD 
or CD capabilities. 

It was worth the wait. 
. For details, write Cary In- 

.i.i.. struments, a Varian Subsidiary, 
2724 S. Peck Road, Monrovia, 

. California 91016. Ask for Data 
File E702-127 

SPECTROPOLARI METER 

Now Cary's 
Model 60 has CD. 

Better late. 
1 122 SCIENCE, VOL. 158~~~~~~~~~~~~~~~9 
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Before you invest in an ultracentrifuge... 

call in these G-Men 
Together, they carry a lot of weight in 
the ultracentrifuge field. The IEC man SOME INSIDE INFORMATION 

is a specialist in ultracentrifugation sys- IEC features advanced rotor design 
tems. The S/P man is an expert in ? no derating-you receive a lifetime 

guarantee installation and continuing service. Call gu te 
* slotted ball and socket design- them in. They arrive as a team to help makes rotors easy to load and 

provide your lab with the most advanced unload 
ultracentrifugation system available. * long tube rotor design provides 
Before you spend a load of G's, contact exceptionally high resolution for 

density gradient studies us and investigate them. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
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Yes, our MR Recorder often 

seems like many instruments at work 
(and the specs tell you why) 

DESCRIPTION: SARGENT MODEL MR QUANTITY RECORDED: mV, V, ta and 
RECORDER-automatic, self-balancing, ma-selected by panel switch. 
10-inch potentiometer recorder. 
Includes special high gain amplifier, 
and high stability solid state 
reference power supply requiring no 
standardization. Line operated. 

ELECTRICAL RANGE: twelve LIMIT OF ERROR: 0.1% or 5 yv, 
pre-calibrated ranges by switch whichever is greater. 
selection- 0.5, 1, 2, 5, 10, 
20, 50, 100, 200, 500, 1000, 2000. 
Variable range expansion from 100% 
(off) to 40% of selected range with 
continuously adjustable dial. 

ZERO DISPLACEMENT: calibrated 
ranges of 10, 100, 1000 and 5000 of 
the selected units, upscale or 
downscale. Continuously adjustable 
reading dial for 0 to 100% of 
selected range. 

DAMPING GAIN ADJUSTMENT: 
automatic with range change; panel 
dial for fine adjustment-particularly 
for low resistance systems like 
thermocouples. 

SOURCE RESISTANCE TOLERANCE: 
50,000 ohms in most sensitive range, 
increasing with increasing range. 

CHART DRIVE: twelve synchronous 
speeds-0.5, 1, 2, 4, 10, 20-by dial 
selection, inches per hour or per 
minute by panel switch. Magnetically 
braked in "off" position. Free clutch, 
system scans chart with rapid drive; 
averages 50 feet per minute in 
forward or reverse directions. 

ELECTRICAL FILTERING: four position 
switch to reject transverse and 
common mode A.C. superimposed on 
the D.C. signal, without loss of sharp 
balancing characteristics. 

CHART TAKE-UP: automatic, 
by motor with preset torque-or 
by-pass for free end chart tear off. 

PEN SPEED: 1 second for full 
scale transverse. 

SYNCHRONIZATION: chart drive may 
be synchronized with external 
systems connected to rear panel, and 
operated by the chart drive switch. 
Or chart drive may be operated 
from an external switch. 

This gives you some idea why the SARGENT MODEL MR RECORDER can 
do the work of several less versatile recorders, manual potentiometers 
or precision meters. To get the complete picture, write for Bulletin MR. 

- _ Fl3SA G E N T SCIENTIFIC LABORATORY INSTRUMENTS*APPARATUS*CHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue Chicago . Anaheim, Calif. . Birmingham * Cincinnati * Cleveland 
Chicago, Illinois 60630 Dallas ? Denver . Detroit * Springfield, N.J. * Toronto, Canada 
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Up-Date Your Spectrophotometer 
For Increased Accuracy, 

Greater Productivity 
Many older spectrophotometers have excellent 
optics, but the usefulness is limited by outmoded 
surrounding electronics. 

Now you can change all that! 
The investment made in hundreds of these units 

has been protected by the Gilford Spectrophoto- 
meter Modernization Program. Accuracy has been 
up-graded, operation made simpler, and chance for 
error in readings reduced. 

Gilford has developed Model 222 equipment just 
for this purpose. It may be used with most leading 
makes of spectrophotometric monochromators. 

The Model 222 solid-state power supply smooths 

out and regulates power for both the input light 
source and the output sensing equipment. This 
assures accuracy and dependability of light input 
and three decade output reporting. 

The Gilford 222 Photometric Unit reports 
absorbance directly with linear digital indication 
from zero to 3 A. Sensitivity to 0.001 A. Drift less 
than 0.005 A per hour. 

Find out how little it will cost you to bring 
your present spectrophotometer up-to-date. Com- 
plete and mail the coupon below, or better still, 
telephone us at: 

Area 216-774-1041 
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Anatomy 
of flat fields |4 
Here's an "x-ray" of a sensational optical breakthrough that makes 
Bausch & Lomb first with truly flat fields, priced competitively with con- 
ventional, achromatic systems. Now you can afford flat, edge-to-edge 
images by specifying Dynazoom? or Dynoptic? Flat Field microscopes. 
Such performance cannot be matched for anywhere near the Bausch 
& Lomb price. But-let your own eyes decide. We can arrange for you 
to try a Dynazoom in your own laboratory. Meanwhile, we will send you 
the deluxe Laboratory Microscope brochure, 31-185, and an indexed 
reproduction of the 21-jewel rendering. You'll want to display it in your 
office or use it in your classroom. Just write Bausch & Lomb, 75948 
Bausch Street, Rochester New York 14602. 
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INFORMATION REQUEST FORM 

GUIDE TO SCIENTIFIC INSTRUMENTS 
A SERVICE OF SCIENCE MAGAZINE 

11 West 42nd Street 
New York, N. Y. 10036 

(212) 736-3664 

Date: 

Name of Company Division 

Street Address 

City & State Zip 

NAME OF COMPANY 
IYOU WISH TO CONTACT. 

Name Title 

Department Employer 

Street Address City & State Zip Phone No. 

Gentlemen: 
My research problem or specific application is concerned with 

I would very much appreciate receiving information on the following Guide category: 

CATEGORY TITLE OF CATEGORY 

225 Balances, Analytical, Digital Readout 
-~~ . . _ . 

I - I--- ---s 

_ _ . . . . . _I 

Check Here: ( ) Please 

( ) Please 

( ) Please 

have a company representative call. 

include price and delivery information. 

send technical application information. 

( ) Please send descriptive literature. 

( ) Please make a formal bid. 

Signature 

THIS FORM IS DESIGNED FOR USE IN A WINDOW ENVELOPE 

The manufacturers listed in this Guide are pledged to answer promptly all inquiries, and WE RECOMMEND THAT YOU DUPLICATE THIS FORM 

AND USE IT WHEN MAKING ALL DIRECT INQUIRIES TO MANUFACTURERS. PLEASE TYPE. Using this Form will speed your Reply. 
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Automatic 
Enzyme Analysis- 

on a platter 

With these advantages: speed, accuracy, linearity, convenience, no blanks. 

Choose your platter-a prefabricated manifold for SGOT, SGPT, LDH, Alkaline Phosphatase, 
among others-and the AutoAnalyzer? will provide the answers at up to 60 samples/hr. The 
AutoAnalyzer system, with its unique features of constant proportioning and dialysis, elimi- 
nates pipetting errors, fluctuating incubation conditions, and time-consuming control runs. 
Changeover to another method? Simple. Switch platters, connect tubing, set out reagents, 
load samples, and push a button. Automated enzyme analysis on your AutoAnalyzer is 
convenient, economical, and accurate. Reagents and substrates are readily available from 
Technicon. Write for details: Dept. P, Technicon Corporation, Ardsley, New York 10502. 
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The mass spectrum of PLASTOQUINUNE A which occurs widely in plant material. 

Diagram to illustrate the operation of the Direct Inlet System. 

Even greater versatility by using the New Direct Inlet Probe. 

LKB 9000 Produces the Right Answer 
The ANSWER-provided by the first commercial instrument 
to integrate a gas chromatograph, a molecule separator 
and a mass spectrometer-to analytical problems in che- 
mistry dealing with amino acids, sterols, steroids and bile 
acid esters, biological toxins and narcotics, barbiturates, 
tranquilizers, pesticides, carbohydrate derivatives and 
many others. 

The ANSWER to the demand for Speed, Accuracy and 
Flexibility of operation. 

The ANSWER to temperature sensitive or unstable sam- 
ples as well as to samples with low vapour pressure-The 
Direct Inlet System. 

The ANSWER to effluent containing unresolved com- 
pounds-The Accelerating Voltage Alternator. 

The ANSWER in fact to everything a scientist could ask 
for in performance, convenience and dependable, trouble- 
free operation-a new dimension in GC-MS. 

We have given only a few ANSWERS. 

If you have some QUESTIONS why not write today to 
the address below for All the ANSWERS on the LKB 9000 
Gas Chromatograph-Mass Spectrometer. 

LKB INSTRUMENTS INC.* 12221 PARKLAWN DRIVE * ROCKVILLE Md. 20852 

OTHER 
HEADQUARTERS 
FOR SALES 
AND SERVICE 

SWEDEN UK NETHERLANDS 

LKB-Produkter AB LKB Instruments Ltd. LKB-Produkten N,V, 
Box 76, 232 Addington Rd. Zeekant 35, 
Stockholm-Bromma 1 S. Croydon, Surrey CR2 8YD The Hague. 

DENMARK 
}KB Instrument A/S 
Amagerbrogade 34, 
Copenhagen S 
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Thin-layer gel filtration 
with 

Sephadex 
SUPERFINE 

The advantages of both Sephadex gel filtra- 
tion and thin-layerchromatography can now 
be utilized with the Sephadex Superfine. 
Sephadex Superfine is an important com- 
plement to other analytic methods, par- 
ticularly where only sample quantities of 
experimental material are available. It is 
useful also (1) for determining the optimum 
conditions for column experiments (2) in 
place of normal Sephadex in gel filtration 
columns when very high resolution is 
required (3) as a supporting medium in 
column electrophoresis and in partition 
chromatography. 

Thin-layer gel filtration 
with 
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SUPERFINE 
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Correlation between the molecular weight of 9 
proteins and their migration rate in thin-layer gel 
filtration on Sephadex Superfine G-100 was inves^ 
tigated. Measurements from separate experiments 
were correlated by expression on the common 
basis of 6 cm. migration by cytochrome c. 
(Andrews, P., Biochem. Ji (1964) 91,222, by permis- 
sion of the author.) 

Sephadex Superfine gels can be applied 
to glass plates with ordinary TLC equip- 
ment. They adhere easily to the plates. 
Addition of a binder is not necessary. 
Six types of Sephadex from G-25 to G-200 
are available in the SUPERFINE grade. The 
small particle size of Sephadex Superfine 
(between 10 and 40 microns) permits prep- 
aration of thin layers, even with the more 
porous gels 

The various Sephadex types have the 
following fractionation ranges. 

Approximate fractionation range 
Type Polysaccharides Proteins 

Sephadex G-25 100- 5.000 
Sephadex G-50 500- 10.000 
Sephadex G-75 1.000- 50.000 3.000- 70,000 
Sephadex G-100 1.000-100.000 4,000-150,000 
Sephadex G-150 1.000-150,000 5,000-400,000 
Sephadex G-200 1,000-200,000 5,000-800,000 

For additional technical information on Sephadex 
Superfine, including booklet Thin-Layer Gel Filtra- 
tion. write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie 
Suite 412, Montreal 11- P Q 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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try out new ideas. Foundations, in 
fact, are most frequently criticized for 
a lack of courage and imagination in 
supporting innovation, not for their fail- 
ure to contribute to regular and on- 
going budgets. 

There is a good deal more that can 
and should be said on this topic (1). 

WARREN WEAVER 
Second Hill, 
New Milford, Connecticut 06776 

Reference 

1. W. Weaver, U.S. Philanthropic Foundations- 
Their History, Structure, Management, and 
Record (Harper & Row, New York, 1967), 
chap. 12. 

Does Science Neglect Society? 

Although I am essentially in agree- 
ment with Weisskopf's letter (25 Aug.) 
that we should support all that is valua- 
ble in our civilization, it is time that 
percentages of our gross national prod- 
uct be used with caution and modesty. 
As Seymour Melman points out, only 
a frighteningly small percentage of our 
GNP is being used to add to the real 
value of our society (1). A huge re- 
mainder, for example, $50 billion, is 
being used primarily to increase or 
maintain our "overkill" capacity. It is 
because of the woefully inadequate 
sums being spent in the human sector 
of our society that a $200-million item 
(merely two Polaris submarines) can 
cause such a furor. 

HANS WYNBERG 

Department of Organic Chemistry, 
University of Groningen, Holland 

Reference 

1. S. Melman, Our Depleted Society (Dell, New 
York, 1966). 

One thing worries me more than the 
dollar drain connected with our present 
accent on basic science. There is a 
gigantic intellectual drain. No doubt 
the very top young minds today are 
attracted to basic science because 
that's the only place where there are 
clear, challenging, and solvable prob- 
lems. This is wonderful to a certain 
extent. Our first-class minds are solv- 
ing first-class problems. But I think 
they also use it as an escape. How 
many also turn their powerful intellects 
onto the many social and political 
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being used primarily to increase or 
maintain our "overkill" capacity. It is 
because of the woefully inadequate 
sums being spent in the human sector 
of our society that a $200-million item 
(merely two Polaris submarines) can 
cause such a furor. 

HANS WYNBERG 

Department of Organic Chemistry, 
University of Groningen, Holland 
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One thing worries me more than the 
dollar drain connected with our present 
accent on basic science. There is a 
gigantic intellectual drain. No doubt 
the very top young minds today are 
attracted to basic science because 
that's the only place where there are 
clear, challenging, and solvable prob- 
lems. This is wonderful to a certain 
extent. Our first-class minds are solv- 
ing first-class problems. But I think 
they also use it as an escape. How 
many also turn their powerful intellects 
onto the many social and political 
problems facing the country? Some are 
willing to serve on summer studies but 
how many 'will take a year or two 
from research to attack our problems 
in urban affairs, pollution and con- 
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servation, education, and our overseas 
politico-military questions? Admittedly, 
2 years off in some of these fields 
means an irretrievable loss in rank, but 
perhaps these indefinable rankings are a 
hazard to the health of the country. 

As the flowering of 'art seemed to 
strengthen past cultures, maybe the 
flowering of basic science in ours can 
cause an illusion of robustness that 
masks some fatal illnesses. Few great 
cultures have died from external at- 
tack while they were healthy. First 
they went through a period of blind- 
ness to their inner diseases. 

Unfortunately, as J. R. Zacharias 
pointed out recently, there doesn't seem 
to be any sense of urgency among our 
great scientific minds (social and physi- 
cal) as there was in 1940. However, 
the threat to our nation is even greater 
now than it was then. Furthermore, 
although fund granting has become a 
way of life within government, admin- 
istrators in Washington are not taking 
a leadership role in finding good 
minds to work on these problems. Per- 
haps they could develop a sabbatical 
system to encourage the taking of 
leaves from the big science areas. 

JOHN R. FRIEDMAN 
39 Chapel Street, 
Newton, Massachusetts 02160 

As one who has a personal stake 
in the science industry, I wish that 
Weisskopf had been able to make a 
more convincing case for "the rele- 
vance of science during times of stress." 
Alas, it is not enough to respond to 
critics of the Age of Technology with 
scientia gratia scientiae, for some of 
these critics pose difficult questions. 
As they observe the electronic affronts 
to human dignity, the threat of nuclear 
extinction, the fouling of the environ- 
ment, and the citizen revolt against 
the vastness of our technically based 
institutions, these critics wonder wheth- 
er science is an unalloyed blessing. 
They might not wholly agree that scien- 
tific effort is "a part of our cultural her- 
itage which makes our lives worth liv- 
ing." A few would remain unconvinced 
even when informed that "science is 
the basis . . . for industrial prog- 
ress," and, though instructed "never 
to forget the aims of our civilization," 
they take these aims to be more con- 
cerned ,with the fulfillment of human 
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lishment feeding a constantly increasing 
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93% of all chemists who buy L/I 
instruments re-order within 90 
days! Here's why: 1. Precision- 
1% accuracy; 0.1% reproducibility. 
2. Time saved-pipeting and dilut- 
ing time is cut by 50% to 90% 
for all research analyses. 3. Safety 
-REPIPETS and Dilutors fit di- 
rectly on your reagent containers, 
completely eliminating the hazards 
of mouth pipeting and the danger- 
ous transfer of reagents. 4. No 
clean-up-the instruments are self- 
cleaning. 5. You can handle any 
liquid-acids, concentrated alkalies, 
volatile solvents, chlorinated hydro- 
carbons, etc. 6. No cross-contami- 
nation. 7. Air filters keep reagents 
pure. 8. Complete selection-RE- 
PIPETS and Dilutors are supplied 
in 1, 5, 10, 20, and 50 ml sizes. 
REPIPETS $47.50, Automatic Di- 
lutors $89.50. For 4-minute water 
determinations in the range 1 ppm 
to 100% water, use Labindustries 
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cluding reagent. Join the 93% 
Club! Please write for more in- 
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stream of new technologies to an expo- 
nentially expanding economic enormity. 

Nor can one pass off such critics 
as a collection of chronic malcontents 
since they include the likes of Louis 
B. Sohn, of Harvard, whose report 
The United Nations and Humana 
Rights was recently submitted to the 
U.N. by a committee of distinguished 
Americans. The report, dealing with the 
threat to individual freedom by applied 
science, says, "There is cumulative dan- 
ger in the merry march of technology 
and science without adequate consid- 
erations of the social effects" (New 
York Times, 5 Sept.). 

Norbert Weiner once remarked that, 
as science becomes more and more 
able to achieve human purposes, it 
must become more and more accus- 
tomed to the task of formulating hu- 
man purposes. Scientists have given a 
large amount of lip service to its social 
responsibilities, but the public view is 
that science is becoming more and 
more captive to an "establishment" that 
is committed to purposes that are 
something other than human. In fact, 
I wonder whether the 200-Bev ac- 
celerator, the supersonic transport, the 
space program, chemical and biologi- 
cal warfare, and genetic tinkering are 
really steps toward the better life. 

DAVID W. KEAN 
19687 Gary Avenue, 
Sunnyvale, California 

Decline of the Lobster 

Emeiy and Iselin say that considera- 
ble controversy exists about whether 
the ocean can support much more ef- 
ficient and intensive hunting ("Human 
food from ocean and land," 15 Sept., 
p. 1279). There are a number of areas 
where marine agriculture could effec- 
tively ibe practiced because of special 
geographic and physiographic peculi- 
arities. One such location is the North- 
umberland Strait, which lies between 
Prince Edward Island and Nova Scotia, 
Canada. To date this ocean area is 
relatively unpolluted, and has in the 
past been very productive of certain 
kinds of marine animals, particularly 
lobsters and scallops. Current fishing 
practices are hopelessly inefficient 
(small lobster boats, lobster traps, and 
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individual shellfish raking operations). 
However, perhaps because of the large 
number of "hunters," the catches have 
declined in recent years in a spectacu- 
lar way. I have privately interviewed 
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you want to forget the sophisticated 
"cookery" and start on results di- 
rectly, consider polyacrylamide. Just 
dissolve the required amount of 
monomer in buffer, add catalyst, and 
in a few minutes you're applying the 
sample. And the gel is the same day- 
in, day-out. 

VERSATILITY 
Acrylamide polymerizes over a wider 
concentration range than starch. 
This allows a range of pore sizes for 
optimal "sieving" of your sample. 
Two-dimensional variations of pore 
size permit further molecular size 
information. 

RESOLUTION 
Polyacrylamide gel has none of the 
ionized groups found in starch gel. 
Electroosmotic flow is eliminated- 
improved resolution results. Also, the 
site of application is at the true zero 
of the mobility scale. 

QUANTITATION 
Polyacrylamide gels have clear, color- 
less backgrounds after destaining. 
Starch gels must be taken through 
several intermediate steps from stain- 
ing to quantitation. Both the slicing 
and clearing stages can introduce 
errors in transmission densitometry. 

THE CHOICE IS YOURS 
If you're basing your decision on 
previous starch gel investigations, 
remember resolution is comparable 
(but superior) so join the others who 
rather switch than fight. You may 
even feel you need "trick" buffer 
recipes which have become so fashion- 
able, It's all in a day's work for the 
EC470 Vertical Gel Electrophoresis 
Cell-continuous and discontinuous 
polyacrylamide systems as well as 
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a number of fishermen in the area, 
and the average catch per lobster boat 
per season has declined from 16,000 
pounds (7000 kilograms) in 1964, 
through 12,000 in 1965 and 6000 in 
1966, to 1500 to 2000 pounds in 1967. 
Economically this is a marginal ven- 
ture, and biologically the system is out 
of control. 

To take advantage of the natural re- 
sources of this piece of ocean, it is 
obvious that individual free enterprise 
must immediately be replaced by an 
effective system which could be spon- 
sored by either government or a large 
industrial concern. The basic condi- 
tions would have to Ibe: (i) that this 
concern have the sole rights for hunt- 
ing or fishing in the area; (ii) that it 
conduct biological surveys to deter- 
mine the best agricultural practices 
consistent with optimum catches; and 
(iii) the clear recognition by all con- 
cerned (including the out-of-work lob- 
ster men!) that this is the only effective 
way in {which the maritime resources 
of the country can be developed. 

The same approach could be applied 
to such areas as the Grand Banks and 
the North Sea fisheries, but it would 
first be necessary to settle questions of 
sovereignty or international agreement. 
Areas lying wholly within territorial 
waters, like the Northumberland Strait, 
could well serve for experimental or 
pilot projects. 

R. G. S. BIDWELL 
Department of Biology, 
Case Western Reserve University, 
Cleveland, Ohio 44106 

Openings for Negro Engineers 

Father Fichter's report on opinions 
of Negroes (News and Comment, 6 
Oct., p. 99) states that many of 
them believed that no opportunity ex- 
isted for them in engineering. To me 
this view is clearly inaccurate. As an 
engineering professor, I had a con- 
versation with a company interviewer 
who was actively looking for a Negro. 
He had not long before turned one 
down who was not very good, but 
government pressure had become so 
intense that he was looking for any 
warm body. Their opportunity will 
probably continue to be superior at 
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ultrasonic system* ultrasonic system* ultrasonic system* 

the ultrasonic probe that converts into an ultrasonic cleaner! 
300 WATTS OF ENERGY AT THE TIP... 
93% conversion efficiency. Sturdy ceramic transducer 
provides high energy at 20 kh. Fully automatic tuning, solid 
state generator circuitry with stepless power control, even 
an integral probe support... simple, fool-proof operation. 

POWER CONTROL COLOR-CODED TO ACCESSORIES... 
Just set the panel dial to correspond to the color index of a 
specific accessory ... allows attenuation of ultra-high 
power to assure maximum tip life. 

NEW ACCESSORIES ADD VERSATILITY, 
BROADEN USEFULNESS... 

Among them: Heated 2/2 gallon cleaning tank with many 
lab applications; syphoned ultrasonic pipet cleaner; and 
a variety of durable titanium tips for macro, micro and 
high intensity insonation. 

FOR ULTRASONIC CLEANING... 
Disconnect probe from the generator and plug in the 
cleaning tank or pipet cleaner. Then you can use your 
ultrasonic system for cleaning chores as well ... another 
reason for a Biosonik III in your laboratory. 

Ask your Bronwill dealer for an eye-opening, demonstration... or write us for literature 

BRONWILL SCIENTIFIC 
A D I V I S ION O F W I L L S C I E N T F I C i N C 

277 N. Goodman St., Rochester, N. Y. 14601 
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LEITZ ORTHOPLAN MICROSCOPE 

stimulates your zest for research 
An image area up to 21/2 times greater than that possible 
with conventional wide-field instruments, is only part of 
the exciting "Bonus" that is yours with the new Leitz 
ORTHOPLAN Research Microscope. Full advantage is 
taken of the Plano objectives pioneered by Leitz to provide 
apochromatic image quality-with unequaled flatness 
throughout the field. 

The ORTHOPLAN is ideally functional. Modular inter- 
changeability of units and accessories provides for unlim- 
ited research capabilities and protects against obsolescence. 

1138 

Modern facilities are provided for all forms of illumination, 
transmitted and reflected light, and photomicrography. 
If you must have the finest research microscope in this 
world, only ORTHOPLAN can meet your need. You are 
buying a versatile precision instrument, not an integrated 
machine. Complete information on this new "standard" 
in microscopy will be sent on request. 61366 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016 
Distributors of the world-famous -products of 
Ernst Leitz G.m.b.H., Wetzlar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS - LENSES ? PROJECTORS ? MICROSCOPES 
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Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
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Student Anxiety 
Each generation of university undergraduates has questioned to some 

degree the value system of its elders. There has always been a small 
activist fringe advocating radical change. However, in the past, a very 
large majority of students neither probed very deeply nor were discon- 
tented with what they found. The mood on campus today is drastically 
different. Students are grappling with major questions with unprece- 
dented intensity. 

At Washington University, St. Louis, the fraternities on campus 
recently conducted a 3-day symposium entitled "Man Against Himself?" 
Some of the thoughts expressed by the fraternity men were as follows: 

Society's institutions today fall far short of what serious college students 
expect. We look at the church and see an institution that is more a social 
gathering place than a source of spiritual inspiration. . . We look to the 
business community and the professions . . . and we are troubled by the 
mass bureaucracy which seems everywhere to stifle individual growth . . . 
and which promotes a striving for acceptance which is often at the expense of 
justice. 

We look to government and wonder whether our vote and our voice is 
really heard . . . We see a war which we are asked to fight, but whose 
course we have little if anything to say in determining. We wonder whether 
the communications media are shaping our thoughts . . . through presentation 
of a managed view of the world. 

In discussions at the symposium and in conversations at fraternity 
houses in which I participated, no student vigorously defended any aspect 
of our present way of life. Only a few advocated revolution, but many 
expressed deep unhappiness. What is worse, most seemed to be without 

hope, and religion had lost its role as a source of comfort. 
If this nation is to prosper, some of our brightest young men must 

enter the business world. However, few of the young men at the sym- 
posium were inclined toward a business career. Their attitude seemed 
to be even more negative than one recognized by a large company in a 
recent two-page advertisement in a national weekly: "Unfortunately, 
college kids don't even dislike American business. They just ignore it." 

Discussion of the mass media elicited contempt, particularly contempt 
of material used in advertising. The offensive and phony appeals of 
some of the products of Madison Avenue contribute to the low esteem 
in which all industry is held. 

Held in even lower esteem was government, an institution that students 
cannot ignore. When first queried, students cited Vietnam as a principal 
source of dissatisfaction. However, further questioning revealed that a 

majority of the fraternity men were not highly critical of our role in 
Vietnam. They did not defend our moral position, but they did not 
criticize our stance. The focal source of discontent is the draft. Students 
dislike the prospect of an interruption in their lives just as they are 
contemplating graduate school, a career, and marriage. Only part of the 
students will eventually be drafted. However, almost all live in tormenting 
uncertainty, unable to plan their lives. Few humans live comfortably 
for long periods under the stress of major uncertainty. The students 
are no exception. Almost all have responded by developing negative 
attitudes toward the major institutions of society. As yet, only a few 
have resorted to violence, and it is unlikely that many will. However, 
there is sickness at the universities, and society must respond sympa- 
thetically. As a first step of high priority, a mechanism must be developed 
and implemented to remove the uncertainties of the draft. Although use 
of a national lottery has been criticized, its liabilities would be small in 

comparison with the damage currently being inflicted. 
-PHILIP H. ABELSON 
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Beckman leads the 

Liquid Scintillation 
field on 

e v ery*.. -.... . .. . . .. .c o u n 

every count .. 
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1. 
Most accurate and rapid liquid 
scintillation systems available 
Five basic systems offering the high- 
est guaranteed performance specifica- 
tions on the market... exclusive 
features such as automatic quench 
calibration which significantly in- 
creases dual-label counting accuracy, 
and the Beckman-RCA photo-multi- 
plier tube which permits rapid low 
level counting even at room tempera- 
tures... designed to meet your com- 
plete analytical needs within most 
budget requirements. 

Complete selection of 
* accessories and supplies 

The lowest priced high quality glass 
sample vials available... exclusive 
Gamma-VialsTM for low cost auto- 
matic gamma counting... a new 
easily attachable 200-sample 
added capacity accessory... a 
full line of high performance 
fluors, standards, and quench 
sets... most items stocked for 
immediate delivery... every- 
thing you'll ever need to 
support your system. 

All systems compatible 
* for use with any computer 

Beckman liquid scintillation systems per- 
mit you to communicate to computers via 

punched paper tape or punched cards... tele- 
type output easily converted to paper tape 
punch readout with automatic parity at min- 
imum cost... intercoupler for card input... 

plus the accurate instrument data which 
guarantees high quality computer results. 

4. 
Widespread network of service 

centers and technical specialists 
Beckman can service your system 

from more than 30 locations 
t!S?i . . throughout the United States and 
!? ei.i Canada... staffed by a team of 

more than 50 trained nuclear ser- 
vice engineers... application chem- 

ists headquartered in New York, 
Chicago, Houston, and Fullerton to 

assist you with your application prob- 
lems. m If you are searching for un- 

paralleled excellence in liquid scintilla- 
tion systems coupled with a complete 

nuclear capability for solving your 
individual problems, then you should 

count on Beckman. For further details 
and demonstrations, contact your 

Beckman sales representative imme- 
diately or write for Data File 36F. 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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dog & primate cages 
jMolded seamless construction of 
rugged fiber glass reinforced plastics... 

minimum effort required to clean and 
disinfect.. maximum animal comfort... 

extremely strong doors with fool 
proof catches.. .economical to purchase 

land maintain... .For further information 
write: f . 

Department KS 
MANUFACTURING COMPANY 

Vashon, Washington 

Catalog 68: the complete source 

Write for it now I TRACERLAB 
A Division of Laboratory For Electronics. Inc. 

WALTHAM, MASSACHUSETTS 02154 
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* Designed for the purpose of studying the effect of drugs 
or electrical stimuli on isolated organs and smooth muscle 
segments. 

* For use with mechanical or electronic recording systems. 

* Allows quick, easy attachment of tissue. 

* Tissue can be washed without exposure to air or chamber 
can be drained. 

* Diffusion between chamber and reservoir prevented by check 
valve. 

* Allows accurate recording of tissue contraction. 

* Water temperature precisely controlled. 
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of drugs varies from species to species. 
It has been clearly demonstrated, for 
example, that the baboon is superior 
to other primates except possibly the 
chimpanzee in the study of reproduc- 
tive problems. However, it may not be 
superior to the dog for cardiovascular 
research. The baboon is an animal in 
which epilepsy-like seizures may be 
readily created. It may also prove to 
be a most valuable animal for dental 
research. A study of this animal in 
depth by scientists of many disciplines 
has revealed valuable information in 
comparative medicine which will aid 
scientists in many fields. 

The study of anesthetic products on 
a comparative 'basis has just begun. 
There is a considerable variation of 
susceptibility among different species of 
animals to anesthetic products and 
methods of anesthetizing. These differ- 
ences can be useful in detecting dan- 
gerous side effects of anesthetic agents 
earlier, as in pharmacology research, 

As in man, degenerative diseases oc- 
cur in all species of animals as they 
grow older. Large numbers of aging 
animals are available in the popula- 
tion of companion animals-dogs, cats, 
and horses-which are kept by modern 
society until they are aged. Those in 
the clinics of veterinary colleges or 
other animal centers associated with 
large medical research programs will 
provide naturally occurring disease re- 
search models that could not be dupli- 
cated in a research laboratory. Many 
of these clinics will be able to accom- 
plish the detailed clinical diagnosis and 
study necessary to make this valuable 
research material available. 

Zoo animals offer an important op- 
portunity to study environmental health 
problems. Over a period of years, these 
animals develop physiological adapta- 
tions to their captive urban environ- 
ment, and may develop health prob- 
lems which are specifically initiated by 
the environment. 

The effect of social or behavioral 
stress on health can ,be evaluated in 
companion animals. Although psycho- 
therapy will not be possible for these 
animals, correction of the animals' 

problem by the administration of 
drugs, ,by hormonal changes, or by 
changes in the environment may be 
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lite location. It is assumed that the read- 
er will follow the mathematical formulae 
easily and thus understand the tech- 
niques evolved. 106 text figures. $13.50 

The Detection 
and Measurement of 
Infra-red Radiation 
SECOND EDITION 
Edited by R. A. SMITH, Massachusetts 
Institute of Technology; F. E. JONES; 
and R. P. CHASMAR. Since the first 
edition of this book was published in 
1957 it has been a leading text for stu- 
dents and research workers in the rap- 
idly growing field of activity associated 
with the use of infra-red radiation, both 
for scientific investigation and for tech- 
nological applications. Since then many 
new developments have taken place, and 
the purpose of the new edition is to give 
an up-to-date account of the methods 
of detection and measurement of infra- 
red radiation, including all recent ad- 
vances. 5 plates, 146 figures. (Mono- 
graphs on the Physics and Chemistry of 
Materials.) $2.80 

Contact and 
Frictional 
Electrification 
By W. R. HARPER. How two solids 
can acquire an electric charge when 
rubbed together has puzzled natural phi- 
losophers since ancient times. A crucial 
question in attempted explanations of 
the production of such static charges is 
whether the charging of insulators 
comes from a transfer of electrons, of 
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netics, study of the large colonies of 
inbred laboratory animals and closely 
related animals such as dairy cattle pro- 
duced by artificial insemination pro- 
grams may provide valuable compara- 
tive leads as an important basis for 
human health research. Many of the 
inherited defects in the human such 
as cleft palate are already known to 
occur in animals. The coordinated ap- 
proach to comparative medicine as sug- 
gested by the conference may reveal 
and make available many new models 
of genetic defects. 

Trauma and injury are common 
among animals. Animals could con- 
tribute valuable information in the 

study of devices calculated to restore 
weight bearing and mobility in a very 
short time. The animals can be used 
to evaluate materials proposed for 
prosthetic replacement of tissue. They 
are valuable also in studies of tissue 
transplantation and other reparative 
efforts. 

Plans for the Development of 

Comparative Medicine 

The Workshop Conference concen- 
trated on consideration of institutions 
or disciplines having the greatest po- 
tential to contribute to comparative 
medicine, and discussed the way in 
which they could more effectively ad- 
vance medical research through com- 

parative medicine. 

Comparative Medicine in the 

Medical Center 

A program in comparative medicine 
is needed at university medical centers 
and could contribute greatly to their 
immediate and long-range research 

goals. Medical centers have certain ad- 

vantages as the major focus for at- 

tempts to develop such programs. First 
of all, they are already centers for 

ongoing research projects in human- 
oriented studies and at the same time 
employ animals of a wide variety in 
order to solve these problems. These 
medical centers contain groups of sci- 
entists with highly specialized abilities 
and knowledge, who could contribute 
to and profit by a comparative ap- 
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proach. Finally, their training programs 
would be of value to potential mem- 
bers of a comparative medicine group. 

For the most part, the medical center 
can contribute to a comparative med- 
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your guarantee of accuracy 

no vessel calibration 
necessary wit th e 

MARK 
I LL 

RESPIROMETER 
Volumetric respirometry with the Mark Respirometer 
gives simple, rapid measurements: 

Volume changes read directly; no calculations 
needed * Factory calibration accurate to ?+ 0.2%; 
no further calibration necessary * Volume-compen- 
sated injection permits addition or removal of 
liqui(d or gas without interruption of a run ? Co Complete 
Readings are independent of gas volume of the Atanometer 
apparatus * Standard, inexpensive specimen vials Assembly 
may be used. 

New 10-unit Model is available with water bath and concentric 
agitator with these and other features: 

a Sensitivity is 7.87 mm3 per mm. of rod travel. 
* Concentric agitation permits reading to be taken while 

agitating. 
. Stability is ? 1 mm3 per hour, 

Write for Catalog No. 3311 
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Sherer controlled environment equipment 
offers wide choice in size, instrumentation 

Three walk-in models used in the Animal AModelCEL4-4,two-compartments, andCEL- Several walk-in and reach-in type chambers 
Department of a state university for swine 8, one-compartment, with remote temperature in a midwestern university Biochemistry and rodent research. recorder, vertical lights, multiple shelves. Department. 
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CER Rooms, Various sizes, Standard or Custor 
Detailed Specification Sheets Available, Write: 

* SHEERER 
ENVIRONMENTAL DIVISION 

SHERER-GILLETT COMPANY 
Marshall 3 Michigan 49068 
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GREATER CAPACITY IN NEW SIGMAMUTOR 
TUBING 

PUMP 
12 to 1500 cc/min. (2 Models) 

OPERATION: A single loop of tubing is mounted between a 
stationary and an eccentric plate: neither plate rotates. The 
eccentric plate occludes the tubing at some point on the loop 
at all times. As the inner shaft rotates, the occlusion point 
progresses around the loop forcing liquid or gas through the 
tubing. The material being pumped does not leave the tubing, 
eliminating corrosion, contamination or excessive wear. No 
valves are necessary. No lubrication necessary. 
POWER: The pump head is driven by a DC motor controlled 
by a variable speed SCR circuit (operates on 110 Volt, AC). 
The meter scale and pump are linear, requiring only one 
calibration to establish the entire flow range. 

SIGMAMOTOR, INC. 
68 N. Main St., Middleport, N. Y. 14105 * Area Code 716-735-3411 
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icine program by providing training 
opportunities, by stimulating active 
research in disease, and by encour- 

aging experienced scientists to partici- 
pate in this work. Opportunities al- 
ready are present for training in depth 
in various disciplines. What especially 
is lacking is the knowledge and the 
specific intent to see disease problems 
from a broad biological viewpoint. The 
goal of a comparative medicine pro- 
gram at a medical center thus would 
be to create an atmosphere that would 
stimulate interest in the study of a 
wide range of animals and plants. It 
would be a center of information in 
the field and would have the mission 
of extending knowledge both in breadth 
and depth. 

There is a strong tendency for re- 
search scientists at most medical cen- 
ters to penetrate more and more deep- 
ly toward molecular levels, with the re- 
sult that they tend increasingly to neg- 
lect study of the entire organism and 
the overall disease process itself. On 
the other hand, a broad-based program 
in comparative medicine in such an 
environment could be a valuable com- 
plement to this trend, and could pro- 
vide important new biological tools for 
the highly specialized scientists to use. 
Current in-depth studies by many 
medical scientists employ a wider range 
of comparative zoological material, but 
utilization of such material is often 
fortuitous rather than planned. 

Such a loss of perspective results in 
overlooking opportunities that could 
come from full exploitation of the di- 
verse possibilities provided in nature. 
Valuable insights can come from the 
entire biological spectrum. This does 
not exclude the molecular aspects of 
comparative medicine. The study of 
enzyme systems and fine structure 
should go hand in hand with the study 
of the whole animal. Specific recom- 
mendations include: 

1) Bringing knowledge of disease 
processes to the zoologist. Medical spe- 
cialists (pathologists, physiologists, mi- 
crobiologists, biochemists) could partic- 
ipate in the presentation of courses 
in disease problems at the under- 
graduate level. Areas in the scope of a 
pathologist would be of great interest 
to a zoologist in dealing with basic 
processes such as inflammation, cell de- 
generation and necrosis, wound heal- 
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2) Bringing zoologists and veteri- 
narians into established training pro- 
grams at university medical centers. 
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| Gone are the days of involved calculations, checking tables or figuring 
formulas. Today, if you want to know the concentration of a solution .. 
read it! Just attach the new Bausch & Lomb Concentration Computer 
to your spectrophotometer. Most B&L Spectrophotometers attach di- 

rectly, several other makes are easily adapted. Now the whole job boils 
down to three quick steps: 

,- |1. Set zero. 
.Z 2 2. Calibrate to a known standard. 

3. Read the unknown concentration directly. 
0- Simple ... Fast... Accurate! 

Z | The price is just $750 ... making this the first and only low cost unit that 

| automatically reads concentration directly for any solution obeying 

Beers law. We'll gladly send you a descriptive brochure (33-2215) or 
z why not let us show you? Write Bausch & Lomb, 20848 Bausch Street, 

2 
" 

Rochester, New York 14602. 

P.S. Want to know about our full line of spectrophotometers? Just ask us. 
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In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario 
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Fellowships could be made available 
for zoologists or veterinarians who 
would desire to enroll in the Ph.D. 

programs in pathology, biochemistry, 
physiology, and other fields. Support 
might be provided for those with Ph.D. 

degrees in zoology who desire to ob- 
tain specialty research training in medi- 
cal center programs. 

3) Providing long-term support for 

comparative medicine programs to be 

developed within medical centers. Pro- 

grams of this sort would of necessity 
be structured as appropriate to a par- 
ticular university or medical center. For 
the most part, this support would prob- 
ably require long-term commitment of 

salary support for a chair or professor- 
ship in comparative medicine, for the 
salaries of several additional faculty 
persons, and for the initial construc- 
tion of laboratory and animal facili- 
ties. 

One possibility is that such a pro- 
gram in comparative medicine could 
be placed administratively as a divi- 
sion within a department of pathology, 
and could be physically placed in the 
vivarium of the medical center. It is 
clear that the academic and research 
activities of the scientists in such a 

program would have to be distinguished 
from the service functions of the vi- 
varium. 

A conjoined title between disciplines 
such as pathology and zoology could 
be supported and might contribute to 
interaction between such groups. 

Comparative Medicine in the 

Veterinary College 

The vast wealth of clinical mate- 
rials constantly presented to veterinary 
medical clinics may well represent one 
of the greatest sources of available 
comparative medical research material. 

IThese animal models would provide 
new avenues for sophisticated research 

I not permitted on human beings. Ani- 
mal diseases of comparative interest 
are frequently conditions which occur 
sporadically and are not the subject of 

I great economic loss. Therefore, they 
have not 'been the subject of interest 
or research support by the agriculture 

I or animal production community. 
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Another First from Sigma: 

Another increase in activity 

HEXOKINASE 

Type C-602 From Yeast 

Crystalline, Ammonium Sulfate Suspension 

This is essentially Fraction II of Kaji* 

Activity: Approx. 500-650 units/mg. 
500-600% higher than previously 
available from our former supplier. 

100 units 
250 units 

1,000 units 
2,500 units 

$ 5.25 
10.50 
36.00 
78.00 

As previously announced, we still offer: 

HEXOK I NASE 

Types: C-130 C-300 C-301 

Ammonium Sulfate Suspensions 

Crystalline, From Yeast Fractions I & II* 

Activities: Almost 300% Higher than previously available from our 
former supplier. 

In keeping with the Sigma Policy, we have sharply reduced the 
price of Crystalline Hexokinase, now that it is made BY Sigma- 
no longer "pfs." 

We can also offer separated Fractions I and II of Kaji, et al., as 
well as greatly increased purity-over 300 units/mg vs about 100 
to 130 units previously available. Activities to 700 units should be 
developed soon. 

Type C-130 Approx. 100-130 
units/mg (This is the old 
grade) 

(Formerly) 
200 units (2 mg) $ 2.00 

1,000 units (10 mg) 6.75 
2,500 units (25 mg) 13.50 

10,000 units (100 mg) 53.00 

Type C-301 Approx. 300 units/mg 
This is essentially Fraction I of 
Kaji* 

OR 
Type C-302 Approx. 300 units/mg 
This is essentially Fraction II of 
Kaji* 

Type C-300 Approx. 300 
units/mg 

Fractions I and II of Kaji* 

200 units 
1,000 units 
2,500 units 

10,000 units 

200 units 
1,000 units 
2,500 units 

10,000 units 

$ 3.00 
8.00 

16.00 
60.00 

$ 3.50 
12.00 
26.00 

100.00 

UNIT DEFINITION: 1 "unit" will phosphorylate 1 uMole of 
Glucose per minute at 25? C. 

Crude Grades: All Crude Powdered Grades are in stock again, 
and if all goes well, we will be able to ship all 
normal requirements promptly. 

* Kaji, et al., Ann. N.Y. Acad. Sci 94, 798 (1961). 
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718 pp. / 550 illus. / 1967 / $8.95 
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(Principles of Modern Biology Series) 

166 pp. / 1967 / $2.75 / Paper 
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182 pp. / 1967 / $2.75 / Paper 

Winchester / GENETICS-Third Edition 
504 pp. / 1966 / $7.95 

Hart, Schuetz / ORGANIC CHEMISTRY 
Third Edition 

353 pp. / 1966 / $7.95 

Study Guide and Solutions Book 
131 pp. / 1966 / $3.50 / Paper 
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201 pp. / 1967 / $3.95 / Paper 

Orchin, Jaffe / THE IMPORTANCE OF 
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WORTHINGTON 

Catalog 
of Enzymes 

for Research 
from 

Worthington 
A new 20-page booklet, "Worthing- 
ton Enzymes for Research," covers 
all products offered by Worthington 
Biochemical Corporation: enzymes 
for research, specially purified en- 
zymes, related microbial products; 
and enzymatic reagents. 

We manufacture virtually all our 
products, carrying them from raw 
materials through processing, puri- 
fication and packaging. This gives 
you important guarantees of prod- 
uct reliability, integrity and purity. 
It also gives you direct contact 
with our personnel directly respon- 
sible for preparing any particular 
batch of material. 

Use the attached coupon to re- 
quest your copy of the catalog. 
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who are sufficiently well supported that 
acquired and inherited animal diseases 
similar to those of man can be collect- 
ed and studied. The nature of many of 
these studies will require long-term 
handling, observation, and treatment of 
subject animals. Special holding facili- 
ties will be necessary at certain centers 
to allow for the long-term maintenance 
of genetic lines and specific mutant 
stocks. 

A potentially useful source of ani- 
mals seen at veterinary colleges and 
certain animal research facilities are 
the animals that age as companion ani- 
mals. They are especially valuable in 
chronic disease studies, in studies of 
the effect of environment, long-term 
medication, and social pressures. Spe- 
cific examples of aged animals are the 
dog, the cat, and, more recently, the 
horse, which are ordinarily kept until 
they live out their days rather than un- 
til they live out their principal useful- 
ness. 

Artificial insemination rings which 
keep valuable bulls until they are in 
their advanced years provide another 
source of aged animals. If these ani- 
mals can be studied in depth by re- 
search programs associated with large 
clinical programs, much significant and 
useful comparative medicine material 
will have been developed. 

The preservation of such experimen- 
tal models is of utmost importance 
so that veterinary medicine may make 
its maximum contribution to human 
health. It is expected that certain com- 
parative studies would be conducted in- 
depth at colleges of veterinary medi- 
cine; however, it is recognized that 
more scientists with interests in spe- 
cific diseases can be found in the many 
medical schools. An important role of 
the comparative medicine center at the 
veterinary college would be to make 
available to scientists throughout the 
country animals with specific model 
diseases. 

It is of utmost importance that a 
coordinated effort be made within the 
National Institutes of Health to de- 
velop a system for disseminating infor- 
mation concerning the availability of 
existing animal models. In addition to 
the establishment of centers at certain 
veterinary colleges in close cooperation 
with medical institutions, a number of 
other programs should be initiated: 
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CALIFORNIA 

River Plains and Sea Coasts 
Richard J. Russell 

Professor Russell provides in this 
volume an informal but thorough 
review of his career; a summary of his 

outstanding findings, and an enter- 

taining personal record of the begin- 
nings and circumstances of his work. 
The volume is illustrated with photo- 
graphs taken in the field, maps, and 

diagrams. $8.75 

Theodor Boveri 

The Life and Work of a 

Great Biologist 
Fritz Baltzer 

Translated from the German by 
Dorothea Rudnick 

Professor Baltzer, a former student 
and colleague of Boveri, here de- 
scribes Boveri's central role in the 

development of modern cytology, 
embryology, and genetics, and in their 
integration into a coherent biologi- 
cal discipline. $6.00 

Plants, Man and Life 
New Printing, with Revisions 

Edgar Anderson 

"Once in a great while a popular 
scientific book opens a whole new 
field. Plants, Man and Life is such a 
book.. . . Anderson is also one of 
those rare scientists who is not afraid 
to violate academic frontiers. He in- 
vades genetics and cytology. He steps 
ahead of ethnologists.... He follows 
the 'digs' of archaeologists, hoping 
that they will turn up something be- 
sides bones and broken crockery. Out 
of this varied activity Mr. Anderson 
has built a theory about the origin of 
the crop plants on which man's life 

depends."-The New York Times 
Book Review Cloth, $6.00 

Paper, CAL 142, $1.95 
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nary clinics and on the needs for com- 
parative medicine material in medical 
schools. 

2) Fellowships (multidisciplinary) in 
comparative medicine designed to in- 
tegrate veterinary and human medical 
research programs and to apply com- 
parative methods to biomedical re- 
search programs. 

3) Publication of a compendium 
(by organ system) of existing animal 
models as to their nature, location, 
and present level of information per- 
taining to each topic. 

Role of Zoological Parks in 

Comparative Medicine 

Zoological parks traditionally have 
been devoted primarily to exhibiting 
animals to the public; scientific and 
educational efforts have been built 
around this core objective. Research 
for the most part has been restricted 
to activities that would least disturb 
this fundamental direction. Taxonomy, 
anatomy, and to some extent physiology 
and pathology are amenable to these 
restrictions. Little effort, however, has 
been made to learn of the diseases 
which affect zoo animals and to extrap- 
olate from this knowledge information 
this is of value to the science of medi- 
cine. 

Notable exceptions can be found in 
the United States at the Penrose Lab- 
oratory in Philadelphia, the San Diego 
Zoological Gardens, and the Oregon 
Zoology Center in Portland. The Wel- 
come Institute for Comparative Physi- 
ology and the Nuffield Institute for 
Comparative Medicine at the London 
Zoological Garden have 'begun not only 
to make use of this source of compara- 
tive material but also to use it for re- 
search on an experimental basis. 

The potential cannot be truly judged 
until much greater effort has been 
made to exploit the comparative medi- 
cal aspects of zoo animals both in cap- 
tivity and their natural habitat. The 
history of all fbiological research has 
taught us that the results of greatest 
significance are nearly always those 
which come as unexpected dividends. 
However, justification for funding agen- 
cies must be ibased on less ephemeral 
predictions. Fortunately, even limited 
efforts have yielded a considerable har- 
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vest from which we can point toward 
future possibilities. A few specific ex- 
amples are: 

1) Much valuable knowledge about 
the relationships of nutrition to ar- 
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The Image-Splitting Measuring Eyepiece 

Three hundred and twenty- 
1seven years ago, William 

purpos) Gascoigne of Yorkshire con- 
The imae s r structed a micrometer meas- 

to use. It has anuring device suitable for use 
pain the relatively crude opti- 

acal instruments of that day. 
~of the th0 /0e M ,Since 1639 many refine- 

ments have been made upon 
Gascoigne's achievement but these were refinements only. The first basic 
advance in microscope measurement technique occurred only recently- in 
1962 with the introduction of the Vickers-A.E.I Image-Splitting Measuring 
Eyepiece. The image splitting technique makes obsolete (for nearly all 
purposes) Gascoigne's family of filar micrometers and eyepiece graticules. 
The image splitter is much more accurate. It is faster and more convenient 
to use. It has an entirely unique capability for instantaneous, multiple com- 
parative measurements. v Nearly one thousand Vickers Image Splitters 
are now being used by your colleagues and competitors. Hereare just a few 
of the things it can do for you. 

? Measure with accuracies up to better than 0.1 micron (0.000004") 
? "Dial in" sizes so that objects anywhere in the microscope field can be 

checked for conformity - without measurement. 
? Make particle size analyses - without measurement. 
? Measure moving or vibrating objects. 
? Measure without the possibility of parallax error or errors due to micro- 

scope instability. 

If accurate and fast measurement techniques are essential in your work, 
please let us know. We will immediately send our descriptive brochure. 
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Heavy walled, yet light in weight, 
heavy-duty rectangular jerry jugs are 
real space savers. Designed to carry 
problem liquids, 

Available in white or red in 1, 21/ 
and 5 gallon sizes. Graduated. Indicate 
inflammable or dangerous contents by 
color. 
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Complete listing in our 
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For your FREE copy write Dept. E-12 
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teriosclerosis has been gained by study- 
ing specimens at Philadelphia and 
London zoos. Extension of these and 
related studies are contributing to our 
basic knowledge of arterial disease. 

2) There has been a significant in- 
crease in the incidence of cancer in 
the animals of the Philadelphia Zoo 
during the past 30 years. This may 
have significance in relation to the pres- 
sure and pollution of urban environ- 
ment. Indeed, zoo animals are usually 
located in urban areas and share with 
man the hazards of air pollution and 
crowding. Behavioral and pathological 
studies may help clarify the effects of 
urbanization upon the human popula- 
tion. 

3) Metabolic bone diseases, especially 
of primates, have presented exciting 
and puzzling analogies with such hu- 
man disease as osteitis fibrosa cystica. 

4) Endothelial changes in parasitic 
infestation particularly by trypano- 
somes closely resemble those seen in 
man. 

Those zoos which have a university 
affiliation are especially worthy of sup- 
port because they are familiar with 
medical research methods and prob- 
lems and can be expected to work 
profitably with medical research insti- 
tutions. 

In order to encourage the develop- 
ment of research programs in zoos, the 
conference suggested the following ac- 
tivities: 

1) Organization and support of a 
series of seminars in comparative medi- 
cine based upon studies of zoo animals. 
These should be held in outstanding 
zoos. They should utilize participants 
from such disciplines as physiology, 
biochemistry, and ethology but should 
emphasize pertinence of the work to 
human health and disease. 

2) Establishment of a directory of zoo 
animals based upon identification of 
individual animals, up-to-date records 
of the environment, health, and age of 
each specimen. Careful postmortem 
study of each' animal is essential. 

3) Establishment of full-time research 
directors in zoos in close academic af- 
filiation with universities, medical 
schools, or schools of veterinary medi- 
cine. Individuals of accomplishment in 

comparative medicine should be sought 
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AND INTENSITY 

OF LIGHT 

SOURCES 
IN * PLANT GROWTH ROOMS, FIELDS 

* INDUSTRIAL LABORATORIES 

ISCO's Model SR Spectroradiometer uses a unique wedge- 
interference filter system which enables the entire 
spectrum from 380 to 1050 nm (mu) to be continuously 
scanned by simply turning a knob. This system elimi- 
nates filter changing and preselected wavelength in- 
crements which obscure narrow wavelength peaks. 

Ranges of either 380 to 750 nm or 380 to 1050 nm are 
available. The first range is well adapted for colori- 
.metry and calculation of tristimulus color values; the 
broader range is recommended for the study of the 
photochemical effect of light on biological systems. 

Other highly desirable features include true cosine 
response, 8 full scale sensitivity ranges, direct reading 
in spectral intensity units, chopped beam optical system, 
and a fiber optic extension head. All readings are trace- 
able to the National Bureau of Standards or National 
Research Council. The Spectroradiometer is equipped 
for both line and battery operation and is completely 
portable. An accessory line or battery operated auto- 
matic recorder will plot a continuous spectral distribu- 
tion versus light intensity curve at preselected times. 

For further information, please request Brochure SR37L. 

INSTRUMENTATION SPECIALITIES COMPANY, INC. 

5624 SEWARD AVE. * CABLE ADDRESS: ISCOLAB LINCOLN 
LINCOLN, NEBRASKA 68507, U.S.A. - PHONE (402) 434-8265 
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Role of Physiological Sciences in 

Comparative Medicine 

Animals show physiological and be- 
havioral adaptations or adjustments 
that make them uniquely suited to live 
in their particular environments. The 
comparative study of adaptations found 
within different species of animals with 
a continuum of varying degrees of 
stress makes it possible to define the 
physiological limits for such adapta- 
tions. 

The goals of the suggested program 
are to measure and define such adapta- 
tion in both character and degree in a 
variety of environments such as cold, 
the desert, high altitude, tropics, salt 
water, and fresh water. To study ani- 
mals in their natural environment is 
entirely idifferent from a study of the 
animals under laboratory conditions. 
No understanding of the true adap- 
tation of the animals can be gained 
unless one has observed first hand the 
extremes of the environment and the 
behavior and way of life of the ani- 
mal. There is a peculiar lack of under- 
standing of the value of field studies 
among most people in the health sci- 
ences. It is generally assumed that the 
same knowledge can be gained 'by 
bringing the animals to the laboratory. 
This is far from the truth. It is true 
that after the animals have been studied 
in the field, many problems can then 
be studied under more controlled con- 
ditions in the laboratory. In order to 
carry out these investigations the fol- 
lowing are needed: 

1) Well-established laboratories sit- 
uated in extremes of environments, 
that is, an arctic laboratory, or desert 
laboratory, or tropical laboratory, or 
high-altitude laboratory, preferably as- 
sociated with a university. These lab- 
oratories should have a permanent staff 
and should be well equipped. In addi- 
tion, there should 'be facilities for col- 
lecting animals and maintaining them 
under almost natural conditions. 

2) The second need is support of 
field stations and expeditionary efforts 
to conduct studies of animals found 
in particular environments where no 
well-established laboratory is present. 

3) In order to make it possible to 
choose the right locations for field 
studies, it is recommended that a sur- 
vey be made of available field stations 
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An integrated training program that 
permits circulation of the trainees be- 
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Get it in a flash 
Yes, that's exactly what you get with 
Precision's all new and highly versatile line 
of rotating thin-film evaporators! And, per- 
haps more important, high speed evaporation 
of solutions, even those with high boiling 
points or those containing heat-sensitive 
solutes. 

Starting with the basic unit, simply add a 
1,000 or 2,000 ml evaporating flask (standard 
24/40 joint)-then pick your preferred con- 
densing means-a spiral condenser, a Dewar 
Condenser, or a flask. And there's a con- 
trolled heating bath for the evaporating flask. 

There is a fixed speed model operating at 
120 rpm and a variable speed model, with a 
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from Precision! 
solid state SCR speed controller, which main- 
tains high torque across its entire 30 to 250 
rpm range. All-glass-and-Teflon? evaporat- 
ing system assures you of contamination-free 
performance. No chance of contamination in 
the flask, either, as no O-Rings are used in 
the sealed system. 

Select only the module needed for your 
current application, with full assurance that 
the conveniently added accessories will bd 
immediately available as your requirements 
change. Complete information is in our Bulle- 
tin 653, ask your Precision Scientific Dealer 
or write us, 
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With this advanced refrigerated 
system even a novice can main- 
tain the most delicate marine 
specimens through complete life 
cycles. The thermostatic tempera- 
ture control and recirculating 
water system assure a stable, 
easy-to-manage ocean environ- 
ment. Just add tap water and 
Lab-Line Synthetic Sea Salts. Can 
also be adapted for heated or 
fresh water tropical marine 
studies. 
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* 25-gallon capacity o Temperature 
range from 3?C to near ambient, 
?11/2C * Adjustable thermostat * 
Automatic filtering, aeration, circu- 
lation and temperature maintenance 
* No special chemicals needed-just 
Synthetic Sea Salts and tap water - 
Biochemical filter removes ammonia, 
replenishes alkaline reserve, main- 
tains proper pH level * Rapid water 
recirculation removes C02, keeps 
oxygen level high. 

Cat. No. 1000, LAB-LINE 
MARINE-LAB. 25-gallon capacity; 
Overall 30O2"W x 22"L x 14/2"H, 
110/120 V. Price ............. $495.00 

Cat. No. 1016, Mobile Stand 
Reinforced steel, 37" High ...... $85.00 

Write for Bulletin 9.1 
or call your Lab-Line Dealer 

S-12167 
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tween established environmental cen- 
ters or participation in field expedi- 
tions should ibe initiated. The expedi- 
tions and study at well-established field 
laboratories offer unique opportunities 
for training of younger participants. 
Trainees will be exposed to people who 
are used to working in the field and 
with first-hand knowledge of wild ani- 
mals. It is assumed that the groups 
investigating animals in the field will 
include scientists representing various 

disciplines such as (comparative) physi- 
ology and biochemistry, pathology, vet- 

erinary medicine, and human medicine. 
This will offer opportunities for train- 

ing of participants as well as for the 
trainees. 

Behavioral Sciences in 

Comparative Medicine 

The behavior of an organism as it 

adjusts to its environment plays an im- 

portant role in any study of health and 
disease. Often this role goes unre- 
marked because the omnipresence of 
behavior tends to make it all but in- 
visible; often, too, its role is ignored 
because the study of behavior appears 
not to have yielded a sufficient num- 
ber of useful laws. 

Although much is known about be- 
havior, in only a few species has the 
behavior of animals been studied in 

any detail. On the one hand, psycholo- 
gists have tended to concentrate their 
efforts on working out principles of 
learning in such laboratory animals as 
the rat and the pigeon (although more 
recently their efforts have been extend- 
ed to the primates). On the other hand,, 
the zoologists (including ethologists) 
have tended to concentrate their ef- 
forts on the naturally occurring be- 
havior of a variety of animals in nor- 
mal environments. Another difference 
may be seen in the psychologist's pre- 
dominant interest in the behavior of 
human beings-mostly in natural set- 
tings where controls are impossible or 
difficult to institute-while zoologists 
have limited their studies to infra- 
human organisms. 

It is no longer necessary to keep 
these two avenues of approach apart. 
A science of behavior should be de- 
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You Don't Have to 

Call Scotland Yard 
to Identify Almost Any 
Microscopic Particle 

Just get a copy of this new PAR- 

TICLE ATLAS, place it beside your 
microscope, and you'll have immediate, 

positive identification of your particle 
. . . accurate as a fingerprint! 

THE PARTICLE ATLAS presents 
512 FULL-COLOR photomicrographs 
(25/s" x 33/8") of particles from 

* biologicals 
abrasives 
cements 
fertilizers 
polymers 
industrial dust 
rocks and minerals 
catalysts 

* detergents and cleaners 
food processing 

b metals refining and processing 
* combustion products 

THE PARTICLE ATLAS also in- 
cludes in one big volume a complete 
handbook on the preparation of slides 
and microscopic techniques for particle 
identification, along with a Michel Levy 
chart, drawings, color illustrations of 

dispersion staining, morphological tables 
and a complete cross-index. 

For the first time in scientific history, 
a reference is available which may well 
revolutionize particle identification. 

WHO NEEDS A PARTICLE 
ATLAS? You'll want one for your li- 

brary or laboratory if you're in: 

Aerospace Metallurgy 
Agriculture Microbiology 
Aviation Microchemistry 
Criminalistics Parenterals 
Electronics Pollution Control 
Food Processing Quality Control 

Industrial Hygiene 
The work of Dr. Walter C. McCrone, 

Ronald G. Draftz, John G. Delly, 
THE PARTICLE ATLAS is available 
for immediate delivery at $125 per copy. 
Write for additional information, or 
ORDER YOURS TODAY. 

B 
ann arbor science publishers inc. 
P.O, BOX 1425, ANN ARBOR, MICHIGAN 48106 

You Don't Have to 

Call Scotland Yard 
to Identify Almost Any 
Microscopic Particle 

Just get a copy of this new PAR- 

TICLE ATLAS, place it beside your 
microscope, and you'll have immediate, 

positive identification of your particle 
. . . accurate as a fingerprint! 

THE PARTICLE ATLAS presents 
512 FULL-COLOR photomicrographs 
(25/s" x 33/8") of particles from 

* biologicals 
abrasives 
cements 
fertilizers 
polymers 
industrial dust 
rocks and minerals 
catalysts 

* detergents and cleaners 
food processing 

b metals refining and processing 
* combustion products 

THE PARTICLE ATLAS also in- 
cludes in one big volume a complete 
handbook on the preparation of slides 
and microscopic techniques for particle 
identification, along with a Michel Levy 
chart, drawings, color illustrations of 

dispersion staining, morphological tables 
and a complete cross-index. 

For the first time in scientific history, 
a reference is available which may well 
revolutionize particle identification. 

WHO NEEDS A PARTICLE 
ATLAS? You'll want one for your li- 

brary or laboratory if you're in: 

Aerospace Metallurgy 
Agriculture Microbiology 
Aviation Microchemistry 
Criminalistics Parenterals 
Electronics Pollution Control 
Food Processing Quality Control 

Industrial Hygiene 
The work of Dr. Walter C. McCrone, 

Ronald G. Draftz, John G. Delly, 
THE PARTICLE ATLAS is available 
for immediate delivery at $125 per copy. 
Write for additional information, or 
ORDER YOURS TODAY. 

B 
ann arbor science publishers inc. 
P.O, BOX 1425, ANN ARBOR, MICHIGAN 48106 

1232 1232 

?r I I1 1-' ?r I I1 1-' 

SCIENCE, VOL. 158 SCIENCE, VOL. 158 



NOW-A NEW WEEKLY DIRECTOR OF 
AWARENESS GUIDE TO 

MEDICAL COMPUTING SERVICES PURE AND APPLIED CHEMISTRYMEDICAL COMPUTING SERVICES 
HEALTH SCIENCES CENTRE 

UNIVERSITY OF ALBERTA 
UNIVERSITY OF ALBERTA HOSPITAL 

(HTLF-M-iT Plans are well established, at the University of Alberta, for 
the development of a Health Sciences Centre encompassing 
the Faculty of Medicine and the University of Alberta Hos- 
pital. The development will have the benefit of a detailed 
study now nearing completion, by TRW Systems, Los Angeles. 

We are now ready to appoint a Director of Medical Com- 
puting Services who will build up a staff to establish a com- 
puting and information system in the Health Sciences Centre. 

Current Contents Chemical Sciences The Director will be responsible to the Dean of Medicine, 
and to the Executive Director of the University Hospital. He 

* reproduces tables of contents of significant domestic will hold appointments in the Health Sciences Centre and, 
and foreign chemical journals at the rank of Professor, in the Faculty of Medicine, and in 

* structural diagrams call your attention to articles reporting the Department of Computing Science. Senior members of 
work of special interest to you the Director's staff will also hold academic appointments. 

* unique PERMUTERMTM index leads you to articles of We are looking for a Director who has a Ph.D., and/or an 
special interest quickly and easily M.D., a research background, and experience in computing 

* author index and address directory science in a hospital environment. This is a key position with 
salary open. 

For a complimentary copy of 
CURRENT CONTENTS CHEMICAL SCIENCES Interested persons are invited to send a curriculum vitae to: 
write to Dept. 29-20 "Professor R. S. Fraser, Department of Medicine, University 

10I0 ||of Alberta, Edmonton, Alberta, Canada. 
INSTITUTE FOR SCIENTIFIC INFORMATION 325 Chestnut St Philadelphia Pa 19106 USA 

how the 
PHYSIOGRAPH* 
saves time 
and... increases 
teaching efficiency 

This precise physiological recording system 
permits the professor and student alike to 
place the emphasis where it belongs-on the 
actual laboratory experiment-rather than 
on the technicalities of complicated equip- 
ment. Operational simplicity allows the stu- 
dents to set up their own experiments 
rapidly and efficiently. The E & M PHYSIO- 
GRAPH*, with its wide variety of available 

X 1. transducers and accessories, has unparal- 
leled versatility in teaching and research sit- 
uations in any of the biological sciences, 
write tor 32:, page, ilustrated catalog. 

E & M INSTRUMENT CO,, INC. 
Instrumentation for Research & Education 

Box 14013 ? 6030 England Street ? Houston, Texas 77021 

Physiograph is a trademark of E & M Instrument Co., Inc. 
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SpectrogardTM broadband safety goggles end 
the risk of wearing "the wrong pair" around 

dangerous light. For a single pair guards eyes 
against radiation bounce from a whole variety of 
lasers and other high-intensity light sources... 

including common lasers used in plants 
and labs today. 

Over a wide visible and invisible spectrum, 
Spectrogard goggles reject all wavelengths 

except a narrow bandpass - 0.55 to 0.60 micron. 
(See table.) This means no 'switching' of goggles 
for different light sources-a convenience that 
encourages good safety practice and assures 

proper protection against radiation- 
bounce hazard. 

Yet, though they afford exceptional protection, 
Spectrogard goggles are no darker than pale 
gold sunglasses-they permit sharp, normal 

viewing in ordinary light. 
Flexible, mask-type frame fits comfortably over 
regular eyeglasses. Each pair is supplied with 

warranty, calibration certificate, and hardwood 
storage case. Available for immediate shipment 

at $95 a pair (f.o.b. Sylmar, Calif.) with 
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and behavioral scientists, a research 
training program should also be de- 
veloped. Study and training in behavior 
should be undertaken at centers where 
large numbers of animals are kept such 
as zoos, biological stations, veterinary 
colleges, and the vivariums of medical 
schools. 

A number of research studies might 
profit by a comparative approach. 
Among them would be the study of 
social groups and the effects of crowd- 
ing, the amount and kinds of stimula- 
tion required for normal or optimal 
development, and conversely the effects 
of deprivation. The role of parent- 
infant and peer-peer relationships upon 
social structure would relate closely to 
these more basic studies. In coopera- 
tion with the sciences ibasic to medi- 
cine, comparative studies of the bio- 
chemistry of memory and learning, and 
comparative studies of behavioral ge- 
netics are needed. 

The knowledge gained by these com- 
parative studies may have a direct ap- 
plication to man by revealing the basic 
mechanisms underlying antisocial be- 
havior, crime, delinquency, and devel- 

opment of the individual's potential. 

Summary 

Many scientists are conducting re- 
search on human diseases which can- 
not be transmitted readily to labo- 

ratory animals or duplicated in the 
laboratory. Information offered by ani- 
mal disease models should be compiled 
and made available to these scientists 
through the publication of extensive 
lists of animal disease models and an- 
notated bibliographies for specific con- 
ditions. 

Reports should be obtainable for an- 

swering certain specific needs in fields 
such as the potential of animal disease 
models available in zoos, the potential 
of animal disease models available in 

veterinary clinics, the use of animal 
disease models in the evaluation of 
drugs and other new therapies, and 
animal disease models as they may be 
studied in the natural habitat. 

Symposia should be held on the 
comparative material available in zo- 
ological parks, and how it might best 
be made accessible. Meetings should 
'be held !between medical researchers 
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trained to study specific animal disease 
problems using the comparative method 
and emphasizing comparison to the hu- 
man. 

Another need is training through 
fellowships to provide interim post- 
doctoral training at medical research 
institutions for veterinarians, psycholo- 
gists, and zoologists, and to induce 
thorough study methods and laboratory 
procedures used in human medicine 
and duplicated in animal disease re- 
search. Such training would provide a 
better appreciation of animal diseases 
that are potentially important to hu- 
man health research, and how they 
might be adapted to human health re- 
search methods. 

Special fellowships should be made 
available for physicians to work in vet- 
erinary schools, zoological parks, or 
animal colonies to learn the clinical 
and pathological aspects of animal dis- 
ease. Behavioral scientists working in 
medical research programs would then 
become familiar with the impact of 
various behavioral problems on dis- 
eased conditions developing in ani- 
mals. 

Integrated programs in which the 
joint research efforts between those 
trained in animal disease and those 
trained in human medicine must be de- 

veloped. The appointment of full-time 

investigators using the comparative 
method to study animal disease mod- 
els is strongly recommended. Such 
joint research could take place between 
medical schools and zoological parks, 
between veterinary schools and medi- 
cal schools, or between any institutions 

conducting research in human health 
and having access to a large animal 

population, properly trained veterinary 
pathologists, and other animal health 
specialists. Many existing resources of 
animal disease material are not utilized 
to full capacity for contributing to com- 

parative medicine. 
Support for specific studies of the 

physiology of adaptation, the effects of 
environment on animal health, the in- 

terrelationship Ibetween diseases and 
the interrelationship between behavior 
and disease are also recommended. 

WILLIAM I. GAY 
National Institute of General Medical 
Sciences, National Institutes of Health, 
Bethesda, Maryland 20014 
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P. H. Jellinck. Scott, Foresman, Glen- 
view, Ill., 1967. viii + 117 pp., illus. 
Paper, $2.95. Scott, Foresman Series in 
Undergraduate Biology. 

Chymia. Annual Studies in the History 
of Chemistry. Vol. 12. Henry M. Leicester, 
Ed. University of Pennsylvania Press, 
Philadelphia, 1967. vi + 236 pp., illus. 
$8.50. 

The Clinical Pathology of Infancy. Pro- 
ceedings of a seminar, Washington, D.C. 
F. William Sunderman and F. William 
Sunderman, Jr., Eds. Thomas, Springfield, 
Ill., 1967. xiv + 565 pp., illus. $26.50. 

Collection of Organic Chemistry Prob- 
lems. John D. Roberts and Marjorie C. 

ceedings of a seminar, Washington, D.C. 
F. William Sunderman and F. William 
Sunderman, Jr., Eds. Thomas, Springfield, 
Ill., 1967. xiv + 565 pp., illus. $26.50. 
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lems. John D. Roberts and Marjorie C. 
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Chromaflexibility. 

With the addition of our adjustable jacketed column and 
TLC plates and accessories to our Chromaflex? line, Kontes 
becomes a complete source for all chromatographic 
apparatus (except instruments). 

The recently introduced "unflat" TLC plate is fast becoming 
a standard analytical tool. 

Even newer is the Kontes CLC plate, our nine-channel 
precision ground tool for preparative channel layer 
chromatography. 

The new column is used with ascending or descending 
effluent and can be adjusted from zero to full 1200 mm 
column height. Air or water can be circulated through the 
removable jacket, providing a controlled environment for the 
all glass and Teflon* interior system. 

We've added many other items to the line to make it broad 
and flexible: columns, GLC coils, adapters, traps, reservoirs, 
sprayers, tanks, hoods, templates, sandwich apparatus, 
etc., etc. For further definition of Chromaflexibility and all 
the details send for Catalog C-2 or contact your Kontes man. 

?Registered trademark of Kontes Glass Company 
*Trademark of DuPont 

KONTES 
Vineland, New Jersey 

Regional Distributors: KONTES OF ILL., Franklin Park, IIl.* KONTES OF CALIF., Berkeley, Calif. 
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"' 

XMAS 
A selection of products available by mal. All merchandise soTd on a money-back guarantee. GIFTS! 
Order direct by Stock No, Send check, M. O. or open occount to rated firms. Minimum order $10. 

WORKING MODEL 
B 1ohe: DIGITAL. COMPUTER 

"~' '^ 
..:::..`:`::...:. Solve problems, teach logic, play games 

..... I.'Ii^ with miniature version of giant electronic 
":I. .. l:li: :::::::: brains! Adds, subtracts, multiplies, shifts, 

complements, carries, memorizes. Colored 
il;;^^^!^ ;-^^;!;;!;: !. plastic parts easily assembled. 12" x 31," 

x 4/4". Incld. step-by-step assembly dia- 
i:'f::::::::.:-::::::: , ?:i 

j 
.grams, 32-p. instruction book covering 

.......m. S " ' " "'"~~~~i:::::"""i: operation computer language (binary sys- 
tem programing, problems & 15 experi- 
nsents. 
Stock No. 70,683W --- --------$5.98 Ppd. 

IT'S HERE-BIG, NEW DIGICOMP II! 
If you think DIGICOMP I was something 
-wait 'til you use DIGICOMP II! Loads 
of fun. Terrific challenge! Actually works 
like electronic digital computer but needs 
no power. Adds, subtracts, multiplies, di- 
vides, memorizes. First mechanical com- 
puter w/auto. switch action. First model 
designed for programming. Speed reduced 
by factor of million to 1-you can see what's 
happening. Demonstrates 'new' math, com- 
putter techniques. 
Stock No. 70,946W- 

(Intro. price) --------_--.. __$16.00 Ppd. 

WOODEN SOLID PUZZLES 

Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family-young and old. Will test 
skill, patience and ability to solve prob- 
lems. Order yours now. 

Stock No, 70,205W .-----,____$3.50 Ppd. 

NEW THERMOELECTRIC COOLING 
SYSTEM 

Complete, solid state unit. Amazingly ver- 
satile. Excellent for experimental uses in 
industry, universities, research lab! Si- 
lent, motionless. Simple to operate. No 
moving parts to wear out. No fliid leak- 
age. At 80?F. ambient temp., unit pumps 
up to 35 BTU/hr., yet keeps transfer bar 
at 25?F.-can be cooled to 13?P. Save 
thousands of dollars in producing proto- 
types, mock-ups, models. Ideal as spot 
cooler in instruments, electronic and other 
industrial equipment. Wt. 8 lbs. Full inst. 
Stock No. 70,818W --, .......$62.00 Ppd. 

DUPONT PLASTIC LIGHT GUIDE 
KIT 

Experiment with amnazing new plastic fiber 
optic light guides. 1001 uses for mfrs., ex- 
perimenters, hobbyists. Use for exciting 
new projects and products. Guides trans- 
mit light same as wire conducts electricity. 
Use to illuminate remote areas, mutltiple 
locations from single source, confine light 
to small areas, conduct sensing and con- 
trol systems. Incl. 2 guides, source, lens, 
dyes, connectors. 
Stock No. 70,855W___,_,,-_____$10.00 Ppd. 

3" ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power. Alumi- 
nized and overcoated 3" diameter f/10 pri- 
mary mirror ventilated cell. Equatorial 
mount with locks on both axes. Equipped with 60X eyepiece and mounted Barlow 
lens. 3X finder telescope, hardwood tripod. 
Included FREE: "STAR CHART". 272- 
page "HANDBOOK OIP HEAVENS"; 
"HOW TO USE YOUR TELESCOPE" 
Stock No. 85,050W -___.___ _$29.95 Ppd. Stock No. 85,105W___ 4'/4"___$84.50 f.o.b. 

SCIENCE TREASURE CHESTS 
Hundreds of thrilling experiments plus 
a Ten Lens Kit to make telescopes, mi- 
croscopes, etc. Incl.: extra powerful mag- 
nets, polarizing filters, compass, one-way. 
mirror film, diffraction grating, many 
other items. 
Stock No. 70,342W-_ ._------ $5.50 Ppd. 
DELUXE CHEST (inc. CRYSTAL GROW- 
ING KIT, ELECTRIC MOTOR, MIOLEC- 
ULAR SET & LOTS MORE. 
Stock No. 70,343W_ - .--_____ $10.50 Ppd. 

GIANT FREE CATALOG 
OF UNUSUAL BARGAINS 

Completely new 1968 edition-148 pages. 
Bargains galore! New categories, items, 
illustrations. 1,000's of buys for industry 
-Optics, Science, Math. On-the-job helps, 
quality control aids. Optics for research 
labs, design engineers, experimenters. In- 
struments for checking, measuring . . . 
to speed work, improve quality, cut costs. 
Huge selection of hard-to-get telescopes, 
microscopes and other war surplus bar- 
gains. Write for Catalog-W, Edmund Sci- 
entific Co., 300 Edscorp Bldg, Barrington, 
New Jersey 08007, 
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The Hallucinogens 
By A. Hoffer 
Formerly, Director, Psychiatric Research 
Psychiatric Services Branch, Department of 
Public Health, Saskatoon, Saskatchewan, Canada 

H. Osmond 
Director, Bureau of Research in Neurology and 
Psychiatry, New Jersey Neuro-Psychiatric Institute 
Princeton, New Jersey 

Comprehensively describes the chemistry, bio- 
chemistry, pharmacology and toxicology of 
all known classes of hallucinogens. Emphasis 
is given to LSD, with special attention to its 
effects on normal subjects, its effects on 
schizophrenic patients, its use in psychother- 
apy, and the psychedelic experience. In ad- 
dition, the authors discuss the sociological 
implications wherever appropriate. In the 
concluding chapter, an analysis of the chemi- 
cal, behavioral, and cognitive reactions of 
animals to hallucinogenic drugs is presented. 
1967, 626 pp., $25.00 

Tobacco and Tobacco Smoke 
Studies in Experimental Carcinogenesis 
By E. L. Wynder and D. Hoffmann 
Both at the Sloan Kettering Institute 
for Cancer Research, New York City 

This volume presents a thorough discussion 
of the biological and chemical aspects of 
tobacco and tobacco smoke carcinogenesis 
and of related fields. A description of some 
of the laboratory methods in carcinogenesis 
is given, and a selective summary of experi- 
ments is presented in tabular form. A major 
subject of this work is the possibility of re- 
ducing carcinogenic and/or co-carcinogenic 
properties of tobacco products. The measures 
dictated by earlier work lead into such fields 
as tobacco production and processing, re- 
constituted tobacco sheet, filtration of cig- 
arette smoke, and the selective filtration of 
tobacco smoke. Complete references to the 
literature, including recent studies, are given, 
1967, 730 pp., $29.00 

.- ---PLEASE SEND ----- 

F-D THE HALLUCINOGENS (3518-50) $25.00 
D TOBACCO AND TOBACCO SMOKE 

1 (7674-50) $29.00 

I 
NAME___ . 

AFFIL._____ ____- 

ADDRESS______ 

CITY 

STATE ZIP CODE ___ 

I Remittance enclosed O Please bill 

INo charge for postage and handling on orders 
accompanied by payment. New York City de- 

I liveries please add 5% sales tax; other New 
York State deliveries add 2%. 

_ P _ _ _T AVSNiNiW _ _ 
,^<;^^fl||~~~~~~~~~~i|^ 

3-DIRECTIONAL 
HIGH RESOLUTION 

.PRIO 

MICRO- 

MANIPULATORS 

Offering resolutions of 
0.0001" in the vertical plane 
and 0.004" in the two hori- 
zontal planes, the Micro- 
manipulator has both coarse 
and vernier controls in all di- 
rections. Available acces- 
sories include Ball & Socket 
Joints and Adjustable 
Needle Holders. 

Right or left hand unit complete 
with 3-D tool holder ........ $175 
With magnetic base and ON-OFF 
slide switch .............. $200 

Tilt Movement Unit, complete with 
3-D tool holder ............ $200 

Tilt Movement Unit, complete with 
3-D tool holder and magnetic base 

$225 

eric s sobotka 
^ company, inc. 

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272 

i iim 11 11 i 111ui1111 
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ONLY.. 295 
No other stirrer made will give as much 
service per dollar. Use the WACO Pow- 
er Stirrer 24 hours a day, 7 days a 
week for months at a time. . . not a 
stock motor converted to a stirrer, but 
a sparkless induction type motor spe- 
cifically designed for laboratories . . . 
where long, continuous use is required. 
Two shaft speeds, 300 and 600 R.P.M., 
cover the majority of applications. A 
built-in cooling fan allows contin- 
uous operation without overheating or 
burning out. 
86100-WACO Power-Stirrer, with tu- 
bular brass mounting rod and 6 foot 
cord . . . only $29.50. Stirrer chucks, 
$1.85 ea., set of three stirring rods 
(small, medium, large), $8.00. 

Order direct or write for descrintive folder. 
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Caserio. Benjamin, New York, 1967. 
x + 324 pp., illus. Paper, $3.95. 

Contemporary Change in Traditional 
Societies. Julian H. Steward, Ed. Vol. 3, 
Mexican and Peruvian Communities. 
Charles J. Erasmus, Solomon Miller, and 
Louis C. Faron. University of Ilinois 
Press, Urbana, 1967. xiv + 302 pp., illus. 
$10. 

Convex Polytopes. Branko Griinbaum 
with the cooperation of Victor Klee, M. 
A. Perles, and G. C. Shephard. Inter- 
science (Wiley), New York, 1967. xiv + 
456 pp., illus. $18.75. Pure and Applied 
Mathematics, vol. 16. 

Crime and Science. The New Frontier 
in Criminology. Jiirgen Thorwald. Trans- 
lated from the German by Richard and 
Clara Winston. Harcourt, Brace and 
World, New York, 1967. x + 494 pp., 
illus. $8.95. 

Cues, Decisions, and Diagnoses. A 
Systems-Analytic Approach to the Diag- 
nosis of Psychopathology. Peter E. Na- 
than. Academic Press, New York, 1967. 
xx + 244 pp., illus. $10.50. Personality 
and Psychopathology. 

Developments in Transport Theory. A 
NATO Advanced Study Institute, Ankara, 
Turkey, August 1965. E. Inonii and P. F. 
Zweifel, Eds. Academic Press, New York, 
1967. xiv + 381 pp., illus. $19.50. 

A Dictionary of Biology. M. Aber- 
crombie, C. J. Hickman, and M. L. John- 
son. Aldine, Chicago, 1967. 254 pp., illus. 
$6. Reprint of the 1962 edition. 

The Difference of Man and the Differ- 
ence It Makes. Based on the Encyclo- 
paedia Britannica lectures, Chicago, 1966, 
Mortimer J. Adler. Holt, Rinehart and 
Winston, New York, 1967. xvi + 395 
pp. $7.95. 

Digital Logic and Computer Opera- 
tions. Robert C. Baron and Albert T. 
Piccirilli. McGraw-Hill, New York, 1967. 
xii + 330 pp., illus. $13.50. 

Dynamical Processes in Solid State 
Optics. Tokyo Summer Lectures in Theo- 
retical Physics, 1966, part 1. Ryogo Kubo 
and Hiroshi Kamimura, Eds. Syokabo, 
Tokyo; Benjamin, New York, 1967. viii 
+ 245 pp., illus. $7.50. 

The Ecology and Etiology of Human 
Disease. Kingsley M. Stevens. Thomas, 
Springfield, Ill., 1967. xiv + 201 pp. 
$7.50. American Lecture Series Publica- 
tion No. 684. 

Electrical Conduction Properties of 
Polymers. A symposium, Pasadena, Calif., 
April 1966. A. Rembaum and R. F. 
Landel, Eds. Interscience (Wiley), New 
York, 1967. vi + 250 pp., illus. Paper, 
$9.75. Journal of Polymer Science, part 
C, Polymer Symposia. 

Electric Power Systems. B. M. Weedy. 
Wiley, New York, 1967. x + 307 pp., 
illus. $8.50. 

Electrical Power Systems Engineering. 
Problems and Solutions. Alvin H. Knable. 
McGraw-Hill, New York, 1967. vi + 249 
pp., illus. $9.95. 

Electromagnetic Fluctuations in Plasma. 
A. G. Sitenko. Translated from the Rus- 
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xx + 244 pp., illus. $10.50. Personality 
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Developments in Transport Theory. A 
NATO Advanced Study Institute, Ankara, 
Turkey, August 1965. E. Inonii and P. F. 
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1967. xiv + 381 pp., illus. $19.50. 
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Tokyo; Benjamin, New York, 1967. viii 
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Electrical Conduction Properties of 
Polymers. A symposium, Pasadena, Calif., 
April 1966. A. Rembaum and R. F. 
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York, 1967. vi + 250 pp., illus. Paper, 
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C, Polymer Symposia. 

Electric Power Systems. B. M. Weedy. 
Wiley, New York, 1967. x + 307 pp., 
illus. $8.50. 

Electrical Power Systems Engineering. 
Problems and Solutions. Alvin H. Knable. 
McGraw-Hill, New York, 1967. vi + 249 
pp., illus. $9.95. 

Electromagnetic Fluctuations in Plasma. 
A. G. Sitenko. Translated from the Rus- 
sian edition (Kharkov, 1965) by Morris 
D. Friedman. Academic Press, New 
York, 1967. xiv + 256 pp., illus. $12.50. 

Electron Micrographs of Limestones 
and Their Nannofossils. Alfred G. Fischer, 
Susumu Honjo, and Robert E. Garrison. 
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COMPLETE ANIMAL 
HOUSING FACILITIES 

FOR LESS THAN $100.00 

For less than $100.00, you get 
48 #21 Disposable Econo- 
Cages, 24 #22D Econo-Lids, 
and one #111 Econo-Cage Rack. 
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Fluid delivery rates... Fluid delivery rates... 

Precise... Precise... 

Consistent... 

Controlled... I 

with new 

Coleman Infusion Pumps! 

Consistent... 

Controlled... I 

with new 

Coleman Infusion Pumps! 
Choose exactly the peristaltic pump you need - single- or dual- 
head, with single, multiple or variable delivery rates that are 
constant to ? 1% - even at levels as low as 0.03 and as high as 
7:5 ml per minute. Quiet, contamination-free, they're so reliable 
they can be trusted in the most delicate and demanding applications. 
Write to Coleman Instruments Division, Perkin-Elmer Corporation, 
42 Madison St., Maywood, Illinois 60153. Bulletin S-EB-3A. 

PERKIN-ELMER 
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Write to Coleman Instruments Division, Perkin-Elmer Corporation, 
42 Madison St., Maywood, Illinois 60153. Bulletin S-EB-3A. 
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PROTECT PATENTS, 
CONTROL PROJECT PROGRESS 
Permanently - bound Laboratory Notebooks 
keep results of R&D work in a form that pro- 
vides proper proof of patent claims. 
Consecutively-numbered pages, ruled for data 
tabulation or neat sketches, allow proper 
entry and witnessing of development work. 
Notebooks are available with detachable du- 
plicate pages which permit research man- 
agers to monitor all phases of a project. 
Available immediately - $4.00 each; quantity 
discounts. 

Send free sample pages and price list. 
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Princeton University Press, Princeton, 
N.J., 1967. xvi + 141 pp., illus. Cloth, 
$6.75; paper, $3.25. Monographs in Ge- 
ology and Paleontology, No. 1. 

Electronics for Scientists and Engi- 
neers. R. Ralph Benedict. Prentice-Hall, 
Englewood Cliffs, N.J., 1967. xx + 635 
pp., illus. $12.95. 

Elementary Particle Physics. Tokyo 
Summer Lectures in Theoretical Physics. 
1966, part 2. Gyo Takeda and Akihiko 
Fujii, Eds. Syokabo, Tokyo; Benjamin, 
New York, 1967. vi + 209 pp., illus. 
$7.50. 

Elementary Statistical Theory for Be- 
havior Scientists. John W. Cotton. Addi- 
son-Wesley, Reading, Mass., 1967. x + 
86 pp., illus. Paper, $1.95. Addison- 
Wesley Series in Foundations of Scientific 
Psychology. 

Encyclopedia of Industrial Chemical 
Analysis. Vol. 4, Ablative Materials to 
Alkaloids. Foster Dee Snell and Clifford 
L. Hilton, Eds. Interscience (Wiley), New 
York, 1967. xiv + 650 pp., illus. Single 
copy, $45; subscription, $35. 

The Environmental Science Services Ad- 
ministration. Including the Coast and 
Geodetic Survey, the Weather Bureau, the 
Institute for Telecommunications Sciences 
and Aeronomy, and Other Related Serv- 
ices. Roy Popkin. Praeger, New York, 
1967. x + 278 pp., illus. $5.95. 

Experimental Stress Analysis. Princi- 
ples and Methods. G. S. Holister. Cam- 
bridge University Press, New York. 1967. 
x + 322 pp., illus. $15. Cambridge En- 
gineering Series. 

Experimenter Effects in Behavioral Re- 
search. Robert Rosenthal. Appleton-Cen- 
tury-Crofts, New York, 1967. xiv + 464 
pp., illus. $7.50. Century Psychology 
Series. 

Famine on the Wind. Man's Battle 
against Plant Disease. G. L. Carefoot 
and E. R. Sprott. Rand McNally, Chica- 
go, 1967. 231 pp., illus. $5.95. 

Gamebirds of Southern Africa. Being 
a Guide to All the Major Sporting Birds 
of Africa South of the Cunene, Okavango 
and Zambezi Rivers. P. A. Clancey. Else- 
vier, New York, 1967. xviii + 224 pp., 
illus. $15.75. 

Geochemistry of Hydrothermal Ore 
Deposits. Hubert Lloyd Barnes, Ed. Holt, 
Rinehart and Winston, New York, 1967. 
xvi + 670 pp., illus. $19.50. 

Graft Copolymers. H. A. J. Battaerd 
and G. W. Tregear. Interscience (Wiley), 
New York, 1967. xii + 551 pp., illus. 
$27.50. Polymer Reviews. 

The Gravity Field of the Earth from 
Classical and Modern Methods. Michele 
Caputo. Academic Press, New York, 1967. 
xiv + 202 pp., illus. $9.75. International 
Geophysics Series, vol. 10. 

Great National Parks of the World. 
Richard Carrington. Random House, 
New York, 1967. 240 pp., illus. $16.95 
until 31 December; thereafter, $20. 
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