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Preparative Ultracentrzfugation gives the ultimate 
in fractionation according to size, density, or both 

Density gradient (or zone) centrifugation is a rapidly developing 
major technique for achieving separations by centrifugal means. 

The method has many uses for separation, identification and 
quantitation. It is ideal for analyzing cytoplasmic homogenates 

..individual components from a mixture can be separated for 
chemical or biological assay... materials of identical size but 
differing slightly in density, or those of similar density but differ- 
ing slightly in size, are readily distinguished and isolated. 
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rpm, generating 173,000 g at the outer tube edge.~~~~~~~~~~~~........... 
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A through jobs-both routine and exotic-start working for you~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........... 
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T~eachzeu& and S4eAd44" 4 Psychoaget a ed 6"ac0atio- 

Ri~eaetc4he44 ins Tekwaio#v Techlfaige4 

New Answers to the Question of How Patterned K~ Z.S iiP .~ 
Behavior is Regulated ~Professor of Psychology, University of Wisconsin 

Here is a most unusual survey of the problems of behavior 
organization in man-in terms of sensory feedback mecha-- ~ ~ p 
nisms, both visual and auditory. * iz m JCO~,% 4. 
The authors have developed a new theory toward explaining Professor of Psychology, Dartmouth College 
certain aspects of behavior, perception and motor learning. 
Their neurogeometric theory revolves around the concept 
that the brain is a differential detector responding to differ- is reviewed to provide a proper perspective of the authors' 
ences in stimulation and sensory feedback-that the dif- work. 
ferential action within the nervous system is based on vary- Cotnsicue heflwngdcsin:Cneps f 
ing input to the neuron from several sources of'stimulation PerceptsicualMoo Ognathefloion-Th dscusiensCe net ofMoin 
rther thnanse btein baeense on te thdeson-makingeo poerseptof Motion, Work, and Machines-Early Experiments on the 

thesynpse Oter lemntsofthethery ing onperepton Spatial Problems of Behavior-Recent Studies of Displaced 
and motion being considered as a single mechanism rather VionCtcaSudofDsled iinSuisExri 
itselfa bentdvdewno peaat orstur aaltratinsprt and o 

manpltive mental Foundations of Neurogeometric Theory-Use of Tele- 
componentsg eachde resulted posualtrtiuanprtan st muationupattvers vision in Behavior Research-Televised Inversion and comonetseah rgulte byparicuarstiulaio Paters. Reversal of Visual Feedback-Televised Angular Displace- 
Electronic methods of motion analysis and closed circuit ment of Visual Feedback-Size-Distorted Visual Feedback- 
television and- videotape recordings were largely involved in Displaced Vision and Theory of Tool Using-Delayed 
the techniques used to develop and support the new theory. Sensory Feedback-Infant Control of the Behavioral Environ- 
The authors' findings and conclusions cast doubt on many ment-Effects of Displaced and Delayed Feedback-Neuro- 
widely accepted concepts about the reflex, synapse, and geometry of Motion. 
nature of the learning process (especially the reinforcement About 432 pages, 65%" x 93/4", with about 193 illustrations. About $9.00. 
theory'). The historical development of the science of motion New-Just Ready! 

~be~t~edSe#se'&c edwchan~ /eha za4A 
A New Type of Temporal Analysis of Behavior Ka'd 'Z( SmilIh, Ph. 
This book is an elaboration of a portion of the book de- 
scribed above. It investigates the strange effects produced by Professor of Psychology, University of Wisconsin 
an artificially induced time lag between performance of Cnet r iie nosxbodscin:Sgiiac motion and perception of that motion. This investigation ContDentsared dividyFedbinto six BroadvecionRs:einiianch e- bears directly upon present-day theories of learning and ofDlayed V sensor Feedback in Brcin ehavormRsarch-De-ae behavior, and gives new insight into human operation of lAyedVisual Feedback-inTraking Performanc e-wthDelayed 

complex machine systems. 
~~Pictorial Feedback-Concurrent Delayed Visual Feedback 

In this study, through the use of a closed television circuit, Implications of Expeiet nertee r dsusdsc 
the promrsactions are fed back to him pictorially- usaltpc asdelayed g ndraphifesedbackeo had writingsuc 
but have been displaced spatially by manipulation of the artifical stutters delayed guapidace feedback ofro hadremteng 
electronic circuits, the 'camera lenses, or the camera itself; cosmficia systtems: theoryetia conidaneferbations.reot 

reordteimage. 
ha endlydb en fvdoae About 128 pages, 65/8" x 

9?/", with about 76 illustrations. About $6.00. recordings. ~~~~~~~~~~~~~~~~~~~~~~~New-Just Ready! 



The latest addition to most suitable way, rather than tailoring them to 
the Cambridge Series, Baird instrument deficiencies. The highly stable re- 

Atomic's all-transistorized line corder output is obtained frorn a high gain, 
of atomic instrumentation, is the transistor-chopper stabilized operational ampli- 

CS 400 Precision Linear Ratemeter. Featuring fier with heavy feedback. 
rugged construction and printed circuitry, this 
device is intended for uses demanding a high The fine features and attractive appearance of 
order of stability, accuracy and versatility. The the Baird-Atomic CS-400 make it a desirable 
CS-400 draws heavily on advanced computer and instrument for any well-equipped laboratory. 
nuclear instrument techniques to set specifica- 

WrtAdeisnDpamntoayfrlet 
tions unprecedented for such a relatively simple WrtAdeisnDpamntoayfrlet 
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88 0 t/hzzers Roamrd.arbage 84is Bid A/ass.mn eiiece.Tehghysal 
AD AN E OPIC ANDic' ELECTRONICistSERVIN SCecre upu sotie fo ihgiEnCE 
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H I TAC H I El~~~~~ectron Microscopes 

featuring 

te new U1 
............ ~~~Hitachi, Ltd. of Japan, in advance of world- 

-V ~~~~~~~~~wide competition, announces the successful pro- 
.. .. .. ..... .duction of the HU- 11, the latest in electron 

microscopes. 
.:T: ~ ~ ~ ~ Th ewH- 11 is an enlarged, high effici- 

ency electron microscope, guaranteed 8-10 
Angstrom Unit resolution, capable of probing 
the very basic structure of matter. This is pos- 

A ~~~~sible in the HU- 11I because it is equipped with 
a chromatic aberration compensating lens sys- 
telff, a development uniquely Hitachi. 

...... ........ ..Other improvements include an enlarged spe- 
............ ~~~cimen chamber facilitating handling of acces- 

sories, An exhaust system trap reducing contami- 
OW'S ~ nation to a minimum (therefore eliminating the 

need to disassemble the column), increased ex- 
...... ..... . .posure area of photography permitting record- 
Wow ~~~~~~~ing of high resolution diffraction rays. 

.and presenting te HS-6 
Huitchi's outstnding HS-6, the permanent 

mac~net electron microscope, is equipped wvIth1 
four lenses (condenser, object ive, intermediary, 
projection) with a, resolxving powxcr reaching 25 
A.U. upwzards and enue a1 IIC .n electron optical 

magifcaio COnt1inouIsly changeable from 
2OO00x to 200OO0x. 

The HS-6 isprovt.ing itself doubly invaluable 
photograiphic~ally ais ain electron diffraction 
camera uIsIMin an additional specimen stage and 
ais th ioclled "~selected area" direction 
camtiera. (CaimeraI chamber is loaded with 1 8 
cassettes permnitting- 36 successive exposures. 

Simplicity of operation, mechanics and cir-~~~~~~~~~~~~~~~~~~~~~~7 
:: 



SpecificPRC 
ActivityPRC 

COMPOUND inc/mM* 50 jud 1 00 jtc 

Acetyl.1.C14Coenzyme A ($40/10/.Lc) 15.9 $150. $300. 
Aniline-C14 (U.l.) * HCI 1.4 35. $44. 
DL-Arginine-5.C14. HCI 4.9 50. 75. 
Benzhydrazide-7-C14 (methanol soln.) 21.3 15. 20. 
Bis (2-Ethylhexyl) phthalate-carboxyl-C14 -in process 
Dimethyl.C14-Hydrazine (unsym., aqu. soln.) 1.'7 -150. 
DL.Glutamic.5.C14 Acid 4.7 40. 60. 
Hippuric-1-CU4Acid 5.0 -34. 
p-Hydroxyphenylethylamine.1-C14 1.8 40. 50. 
DL.Lysine.6.C14.- HCI 6.8 40. 70. 
D-Mannitol- 1.C14 1.3 40. 60. 
D-Mannose-1-C14 2.0 40. 55. 
DL.Methionine-carboxyl-C14 3.2 30. 39. 
Methyl.C14 Mercaptan 2.0 ($100/0.5 mc) 
p.-Methyl-C14 thiogalactoside 1.9 50. 80. 
Nitrobenzene.C14 (U.l1.) 2.5 -44. 
Oleic-1-C14 Acid 2.6 30. 40. 
DL.Ornithine.5.CU4. HCI 4.0 40. 60. 
Phenol-C14 (UlJ) 1.6 40. 60. 
Phenylisoth iocya nate-H3 89.7 ($20/25O~tc, $45/1I.Omc) 
Propionamide.1-C14 1.9 30. 36. 
di-n-Propyl.1.Cl4 amine * HCI 1.2 -50. 
Tyramine-1.Cl 4 (See p-Hydroxyphenylethylamine4lCl4)-- 
p-Xylene-methyl-C14 2.1 -60. 

* Present lot 

tLicense exempt quantity 

For a complete listing of NEN radioactive chemicals, write for Schedule J. 



California Institute of Technology: Casn Institute of Technology: University of Chicago: Columbia University: University of Illinois 

Massachusetts Institute of Technology: University of Michigan: Pennsylvania State University: Princeton University: Stanford University: Tulane University 

Science and Defense 
In these times Science cannot live in an undefended atmosphere. And Defense, without Science would be no de- 

fense at all. * The scientific community of the nation wants to apply its talents to the problems of defense. The 

Department of Defense needs the best possible technical inputs to resolve the questions and reach the decisions 

which determine our defense posture. * At the behest of the government, eleven great universities have joined to 

sponsor a non-profit association, called the Institute for Defense Analyses, to provide an important link between 

the two separate but interdependent specialties.* IDA is staffed by scientists and engineers brought from all sources 

of such talents-from academic pursuits,from professional practice,from the research and development agencies 

of industry, from experimental laboratories, from graduate circles. * IDA accepts, and can put to good use on its 

permanent professional staff, practitioners ofalmost all the scientific disciplines. They find real satisfaction in being 

identified with work at the interface between science and strategy, one of the most important relationships of our 

times. * Due to its unique nature and to the two-way purpose of its basic structure, IDA also can accept people for 

comparatively short periods oftime. A two- or three-year stint with IDA could be the catalytic agent in your career. 

Possibly it could satisfy that feeling that you owe part of yourself to your country. Probably it would show you 
new facets of, and new uses for, the discipline you profess. * Why not get in touch with us? 

INSTITUTE FOR DEFENSE ANALYSES Department B. 17 I o H Street, NW, Washington 6, Dc An equal opportunity employer 

946 ~~~~~~~~~~~~~~~~~~~~~~SCIENCE. VOL. 137 
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WAVELENGTH RANGE: Meet the Beckman IR-8 Infrared Spectrophotometer, a new instrument 



THE FIRST FREE FLOW 

ELECTROPHORETIC SEPARATOR 
ELPHOR MODEL "FF" ELECTROPHORESIS APPARATUS 

JOO A INCU 

Greaer thoughpu volue tha any smilarsystem * Extemely Unifor fie Ld poential r elmnates dpiff cndtins 

limied o impssibe wih smila appratucanbe e Fasterlchangeover-en motefcntotinuteofr samp le; thirtyo 

bacteria suspension and thers holetiseagea0to r 3000 us vo t is; 50 edontv/cmueprn 
48 or 96 collection tubes cipl Buffsepraflow i adjsal freefomi45 tof820 fmI/hrentw 
100 recveryof saple;permts us oflerys Unmatced hc reprodciiltyhan contbro of d wtoperating 
small samples ~ ~conie mdition by colngof chamber, dstarcgin orgland cot ds 

MAO ADVANTGESEICLUDE 

* Norinteractirongpu between c harre and samplersection systremsl through f iedptntegate refrigeratedionu 

Formfu therdin ormaionpanscomlewte dsciptiver literatu re oa n the Ephotr F"chagovrtnmnta t:sfrsml;tit 

BR N MN 

BRINKM ~anNld incldTgvruMeNs, dislertinC.ier, 115 nuteR MiLL bufrOwaDs GEAhEKNY 

PHcterialsuspens iLns andEL CLheVrLA VolIaMI toMEL0 PAL CALr 5h LOUIS 
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1181 . !mal ,l _sape | __ l - The m~~~~~~~~~~~~~ondit "F"io s th coolin o f ficham er, continuous flow l- cr 
|~~~~ No inprtisepraction betencarrier and isbampe d leton sythem trug integraed rergraion 

1111 fursplther winhformato and champleer adecitv literaure ontheElor "F"cntc. 



Become an electron microscope expert easy as A, B, C 

(with a unit that sells for less than $15,0001) 

The Bendix?3 electron microscope is so easy to operate And, resolution of 15-20 Angstrom (12 A in some 
that students and laboratory assistants can quickly models) can be achieved without the complex alignment 
become experts. Practically all you have to do is pull up procedure. Accessories for 35mm., 6 x 9 cm. and stereo 
a chair and sit down. Besides, the Tronscope* sells for photomicrography as well as selected area reflection 
considerably less than other electron microscopes of and transmission diffraction accessories are available. 
similar high performance. And it's certainly much Accessibility for cleaning vital column components 
simpler to maintain. What's the catch? makes possible an astigmatism-free system in less than 

No catch. The secret lies in the fixed-lens system. Most 5 minutes. 
electron microscopes have up to 20 alignment controls Service is available from any of our regional Sales- 
with each req uiring delicate ad justment. The Tronscope's Service Offices. What type of electron microscope do you 
fixed lens system ends this time-consuming and touchy need? For information, write- to The Bendix Corporation, 
operation. All you do is center the electron gun-make Cincinnati Division, Dept. F 9, 3130 Wasson Roadl, 
two ad justments that take only seconds! Cincinnati 8, Ohio. *Trademark 

Cincinnati Division I 95 CENEMOL_3 

9S0 SCENCE, OL. 13 



dustrial management cannot always re- 
cruit-even with the weapons of more 
generous salary and bonus arrange- 
ments-the supervision over research 
that is meaningful. This is implied by 
the famous, humbling statement that 
many of us involved in research ad- 
ministration keep framed at our desks 
-a statement by the late C. E. K. 
Mees, long-time director of research of 
Eastman Kodak Company. 

Research is a gamble. It cannot be con- 
ducted according to the rules of efficiency 
engineering. Research must be lavish of 
ideas, money and time. 

The best advice is, don't quit easily, 
don't trust anyone's judgment but your 
own, especially don't take any advice 
from any commercial person or financial 
expert and finally, if you really don't know 
what to do, match for it. The best person 
to decide what research work shall be 
done is the man who is doing research. 
The next best is the head of the depart- 
ment. After that you leave the field of best 
persons and meet increasingly worse 
groups. 

The first of these is the research direc- 
tor, who is probably wrong more than 
half the time. Then comes a committee, 
which is wrong most of the time. Finally, 
there is the committee of company vice 
presidents, which is wrong all the time. 

ALLEN KENT 
Center for Documentation and 
Communication Research, Western 
Reserve University, Cleveland, Ohio 

Sex Conversion in the Copepod 

Vacquier [Science 135, 724 (1962)] 
reports that application of high hydro- 
static pressures to larval stages of the 
copepod Tigriopus resulted in a shift in 
the sex ratio toward females, and says 
"At this stage of the work it is impos- 
sible to distinguish between selective 
effects . .. and sex conversion." In this 
he is mistaken, his data being quite 
adequate to demonstrate conversion. 

At pressure of 1 atmosphere there 
were 142 surviving males out of a 
sample of 175 individuals of both 
sexes. Thus, no more than 33, or 19 
percent, could have been females. This 
is clearly discordant with a finding of 
96 surviving females out of a sample 
of 225 exposed to pressure of 600 at- 
mospheres, the random sampling prob- 
ability being less than 0.001. It is also 
discordant with a finding of 75 surviv- 
ing females out of a sample of 253 
exposed to pressure of 550 atmospheres, 
the random sampling probability being 
less than 0.02. In view of the fact that 
these comparisons involve not the ac- 

21 SEPTEMBER 1962 

tual number but the maximum number 
of females the 1-atmosphere sample 
could have had, there is no reason to 
doubt "conversion." Whether the con- 
version is morphological or functional 
is another matter. Also, it can be 
doubted whether sampling was random 
with respect to sex in making up the 
lots for the experiment. If sampling 
was not random, any conclusion regard- 
ing the sex ratio would be affected 
equally. 

H. W. NORTON 

College of Agriculture, 
University of Illinois, Urbana 

Government Regulations 

The editorial on needless obstacles 
to government service [Science 137, 89 
(1962)] requires clarification of the 
statement that government employees 
must not receive compensation from 
any outside source. The point intended 
must have been that government em- 
ployees must not accept outside com- 
pensation for activities performed as 
part of their government service, or 
some such qualification. 

The main point of the editorial- 
that the government sometimes ham- 
strings its recruitment programs, and 
that certain types of restriction on em- 
ployment subsequent to government 
service are undesirable-is strengthened 
considerably through full examination 
of the conflict-of-interest practices and 
regulations. 

One part of the regulation forbids 
any government employee from aiding 
in the filing of a claim against the gov- 
ernment if he stands to gain by the 
claim or if the claimant is his child or 
wife. If taken literally, this forbids a 
government employee from helping his 
wife fill out her income tax refund 
claim. Although the regulations are 
supposed to be interpreted strictly, it 
seems hard to imagine that this restric- 
tion is intended. But the damage done 
by unforeseen and unprovided-for re- 
strictions may be more serious than the 
evils which the regulations are meant 
to correct. Even worse is the lessening 
of regard for good regulations which 
is caused by the tendency to ignore 
masses of poorly planned instructions 
which cannot be either understood or 
applied and which say much more than 
they mean, and therefore usually mean 
little to the persons concerned. 

[Name withheld by request] 

Vac-Evaps 
( A high speed vacuum 
Evaporator from BendixJ 

* 3?M minutes to 1 x 1O-4 mm Hg. 
*E10 minutes to 5 x 1O-5 mm Hg. 
* Single lever vacuum control. 
* Hinged bell jar (8?"2' diameter) with 

protective cover. 
* 2 extra feed-through ports for external 

vacuum connections. 
* Specimen protecting shutters con- 

trolled from outside vacuum. 

* Com pact design-ta kes less tha n 3?/ 
square feet of floor space. 36 inches 
high. 

* All materials, tools, and accessories 
supplied, including carbon evapora- 
tion unit. 

For information, write us at 3130 Wasson 
Road, Cincinnati 8, Ohio. 

Cincinnati Division 
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No:A lowv-priced precision source of coherent putlsed light, complete w-ith pox')O-er -supply, designedt- to 
accomnmodatte a wide range of accessorie-s for advacdreerh. .Thie elliptical op tical"'cavity g"ives 'high 

pumping efficiency, and is deTmountahie for easy-access to -thie Xenon lam ad' LASEIcrsahodr 

Standard, acceessories- a cryogenlic to~oling, dewar Far-eo nerfermeer pticalbnhmut 
rubies with highly efficient nmlti-laver end reflectors-greatly ext end experimental research capabilities. 

Other newt /)rodlucts 
OPTICAL CA .-oliM'XETER/,$600 OEn-tir~ely- new, measuire"'s' CXV1 or pulsed LASER energy' from.0-0jols 
through the visible and infrared setuindepie"ndet of puls, -e length. cu rves . _ t s. 
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Momentous Innovation 

The men who created the modern foundation-Mr. Carnegie, John 
D. Rockefeller, and others-accomplished considerably more than a 
demonstration of their own generosity. In fashioning a distinctively 
new type of philanthropic institution, for general instead of specific 
purposes, they made a genuinely creative contribution to American 
life. 

The modern foundation joins two great American traditions. One 
is the tradition of private giving for public purposes. In 1834 de 
Tocqueville remarked on the spirit of mutual helpfulness that charac- 
terized the American community, and in 1888 James Bryce wrote, 
"In works of active beneficence, no country has surpassed, perhaps 
none has equalled the United States." 

The other great American tradition nourishing the modern founda- 
tion is that of searching creatively for solutions to the problems of 
mankind, a search which Americans have pursued with notable energy, 
optimism, and imaginativeness. 

The contribution of Mr. Carnegie, Mr. Rockefeller, and the other 
early philanthropists was to bring these two traditions together and to 
devise an instrument capable of serving both. The modern foundation 
as we know it is an impressive social invention. Wealth is nothing new 
in the history of the world. Nor is charity. But the idea of using 
private wealth imaginatively, constructively, and systematically to 
attack the fundamental problems of mankind is new. 

One of the most remarkable innovations of the creators of the 
modern foundation was their early decision to leave the conventional 
tasks of charity to those organizations that had originally borne them 
and to forge for the new foundation a new role with respect to human 
welfare. Briefly, they proposed to concern themselves with the funda- 
mental problems of man rather than with palliative measures. They 
set themselves the task, not of caring for the ill, but of preventing and 
curing illness; not of feeding the hungry, but of discovering improved 
methods of growing food; not of protecting the ignorant, but of dis- 
covering ways to diminish ignorance. This philosophy is now so 
familiar it is difficult to recall how imaginative and forward-looking 
it was at the time. The establishment of institutions charged wholly 
with a creative concern for the fundamental problems of human life 
was a momentous innovation.-["Fifty Years in Review," 1961 Annual 
Report, Carnegie Corporation of New York] 
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We are silent about the "M" in Mnemotron but not about our new 700 Series Data 
Recorder. With good reason. For one, it brings the size and cost of data recording 
systems down to sensible proportions if your data is analog voltage from DC to 
5000 cycles per second. And its features would not embarrass even the costliest 
instrumentation recorder. Here are a few: 

COMPACTNESS. A complete 7 channel record/reproduce ISOLATED INPUT CIRCUITS. Input terminals of each chan- 
system uses less than two feet of rack space. A 14 channel nel are isolated from all the others to readily accept data from 
system adds less than seven inches more. floating, unbalanced or differential sources. 

ACCURACY. Input-output characteristic is linear within 0.2 
per cent with Mnemotron unique Pulse Frequency Modulation VERSATILITY. 700 Series plug-in accessories expand instru- 
(PFM) data conversion technique. mentation capability. Typical: Electrocardiogram preamplifiers 

for recording directly from electrodes. Pulse Record u nit for 
FLEXIBILITY. As many data channels as you need with a recording trigger pulses, time markers, or stimulus pulses in 
choice of channel format. For greatest operating economy, medical research .. . 
choose up to 7 channels on l/4 inch magnetic tape, 14 chan- 
nels on ?/ inch tape, standard IRIG spacing and track width PRICE. 7 Channel System from $6,495 

of 7 channels on ? inch tape.COMPLETE SPECIFICATIONS. Send for your copy today. 
INTEGRATED RECORD/REPRODUCE MODULES. A single 
solid-state PFM Data Converter has all the record/reproduce 
electronics for each channel. Simple rotary switching lets you lT nwrtemn iqiis nmto 
select data conversion for 3 tape speeds. No additional plug- comes frome tMnemaosynne, Gireesk Goddess of Memory. 
ins needed.II 

m N H m TRN CORPORATEION 
45 South Main St. Pearl River, New York, 914 PEarl River 5-4015, Cables: Mnemotron, TWX: H99 

Subsidiary of Technical Measurement Corporation, North Haven, Conn. 
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Do you receive the 

CIC Newsletter? 
rvWSLre 

.... . .. ... . 4 

Those who do, have attempted to 
identify unusual spectra, have learned a 
great deal about attenuated total reflec- 
tion - a development of far-reaching 
importance to infrared spectroscopists, 
and have read provocative editorials 
such as the following excerpt from a 
discussion of this year's Ohio State Sym- 
posium .on Molecular Spectroscopy 

"Columbuts used to he the caln 
and relaxed ineeting place wt here 
the theoretical academician, tlie 
practical industrial spectroscop- 
ist, and the hungry instrument 
mttaker met -the first to point the 
direction, the second to find the 
broad application, and the third 
to provide the tools . . How- 
ever, this happy mnixtutre of in- 
terests has gradually disappeared 

. . Could it he that industry has 
forsaken Columbus because the 
academician has ceased to be 
leader in the field of Molecular 
Spectroscopy? . . The academic 
spectroscopist might do wt ell to 
pause and consider the signifi- 
cance of the groit'intg divergence 
of his it'ork and that of the in- 
(lustrial spectroscopist." 

The CIC Newsletter is published bi- 
monthly, is devoted to the fields of 
infrared spectroscopy and chromotog- 
raphy, and is distributed without 
charge. If you're not receiving it now, 
you should be- you'll find it valuable 
and interesting. Why not fill out the 
coupon ? 

CIC NEWSLETTER 
Connecticut Instrument Company 
Div. of Barnes Engineering Company 
Wilton, Connecticut 

Please send mie thle CIC Newsletter at abso- 
Iiitelj' to cost. 

Please Print 
Comtpa~n 

Street 

City Zone - State _____ 

Meetings 
Forthcoming Events 

October 

22-24. Aerospace and Navigational 
Electronics, conf., Baltimore, Md. (Inst. 
of Radio Engineers, Office of the Techni- 
cal Secretary, 1 E. 79 St., New York 21) 

22-26. Advances in Radioisotope Scan- 
ning, symp., Oak Ridge, Tenn. (R. M. 
Kniseley, Oak Ridge Inst. of Nuclear 
Studies, Oak Ridge) 

22-26. Diabetes, Buenos Aires, Argen- 
tina. (C. A. Campos, Sociedad Argentina 
de Diabetes, Santa Fe 1171, Buenos Aires) 

22-26. Society of Motion Picture and 
Television Engineers, convention, Chica- 
go, Ill. (C. S. Stodter, 55 W. 42 St., 
New York 3 5) 

23-25. Occupational Therapists, intern. 
congr., Philadelphia, Pa. (M. T. Cardwell, 
963 Avenue Rd., Toronto 7, Ont., Canada) 

23-27. American Soc. of Oral Surgeons, 
New Orleans, La. (L. W. Peterson, 117 
N. Meramec St., Clayton 5, Mo.) 

23-1. Care of Children in Institutions, 
Geneva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

24-25. Computer Applications, symp., 
Chicago, Ill. (R. S. Hollitch, Armour Re- 
search Foundation, Illinois Inst. of Tech- 
nology, 35 W. 33 St., Chicago 16) 

24-26. Design of Experiments in Army 
Research, Development, and Testing, 
Washington, D.C. (by invitation only). 
(F. G. Dressel, Army Research Office, 
Box CM, Duke Station, Durham, N.C.) 

24-26. Society for Experimental Stress 
Analysis, annual, Milwaukee, Wis. (B. E. 
Rossi, 21 Bridge Square, Westport, Conn.) 

24-27. International Assoc. of Milk and 
Food Sanitarians, annual, Philadelphia, 
Pa. (H. L. Thomasson, Box 437, Shelby- 
ville, Ind.) 

24-28. Angiology, intern. conf., Darm- 
stadt, Germany. (Sekretariat, c/o Medi- 
zinische Klinik, Bismarckstr. 28, Darm- 
stadt) 

25. New Mexico Acad. of Science, 
Albuquerque. (K. G. Melgaard, P.O. Box 
546, Mesilla Park, N.M.) 

25-27. Electron Devices, Washington, 
D.C. (Inst. of Radio Engineers. Office of 
the Technical Secretary, 1 E. 79 St., New 
York 2 1) 

25-27. International Assoc. of Milk and 
Food Sanitarians, Inc., Philadelphia, Pa. 
(K. K. Jones, Food & Drug Div., Indiana 
State Board of Health, Indianapolis) 

26. Reliability in Space Vehicles, Los 
Angeles, Calif. (Inst. of Radio Engineers, 
1435 La Cienga Blvd., Los Angeles) 

26-27. Association of Clinical Scientists, 
applied seminar, Washington, D.C. (F. 
W. Sunderman, 1025 Walnut St., Philadel- 
phia 7, Pa.) 

26-2 7. Society for the Scientific Study 
of Religion, annual, New York, N.Y. 
(J. E. Dittes, 409 Prospect St., New 
Haven 1 1, Conn.) 

26-28. American Heart Assoc., scien- 
tific sessions, Cleveland, Ohio. (AHA, 44 
B. 23 St., New York 10) 

2 7. American Mathematical Soc., Han- 
over, N.H. (AMS, 190 Hope St., Provi- 
dence 6, R.I.) 

INSTERUEN7E 
HolNew Yorke 

More than 400 exhibits, 
and over 200 papers, will 
demonstrate and report 
on... 

PROGRESS IN 
INSTRUMENTATION /62 

Plan now to attend! 
For Advlance Program write: 

INSTRUMENT SOCIETY 
/,@ of AMERICA 
/Vc|, Penn-Sheraton Hotel, 530 Win. Penn Place 

'*' Pittsburgh 19, Pa. 



UNITRON stereo microscopes 
I N EW.... as low as $110 
Both models offer... sharp clear erect image . large depth 
of focus . wide field . long working distance . interpupillary 
and diopter adjustments . rack and pinion focusing . coated optics 

MSL - a precision, MSHL -a versatile 
budget priced instru- general purpose instru. 
ment. Vertical binocular ment with a wide range 
body. Choice of single of magnifications. In- 
magnification from 5X to lined binocular body, re- volving -nosepiece for 45X. Extra eyepieces for rapid interchange of ob. 
additional powers, jectives. Model MSHL-1 
$19.50 per pair. $110 with objectives: Ix, 2X, 

3X; eyepieces: 8X, 12X, 
AVAILABLE FOR FREE ACCESSORY STAND - For use 15Xmagnification range: 
10-DAY TRIAL ... WRITE 

with binocular head and focusing 8X-45X. Other magnifi- 1ODAY TRIAL .. W "RITE mechanism of either Model MSL cation ranges 
FOR FREE CATALOG 4F-3 or MSHL. Price (stand only), $75. available. $261 

HIGH VOLUME 
STERILIZING FILTER HOLDER 

Cat. No. YY30 293 02 
$540.00 complete 

|| Takes 
The 
Heat Off 

Sterilization 
This filter unit provides positive removal of microorgan- 
isms from pharmaceutical and biological solutions. It is 
ideal for sterilizing where autoclaving temperatures cannot 
be tolerated. Uses 293 mm dia. Millipore filters, available in 
.451A and .221A pore sizes. Among advantages are negligible 
adsorption, freedom from media migration and high flow 
rates (25 liters/min. for aqueous solutions with 0.45ju 
filter). Similar unit available for non-sterile fluid cleaning. 
Order from or write to Millipore Filter Corp., Bedford, Mass. 

Milliporee 

TISSUE CULTURE 
9 w~~~i.....-s..,.t --., ^ , ~~~~~~.... .......,, .i 

___TC5 ROLLORDRUM 

For Bottles and Eggs Used as Carrying Tray For Tumble-Tube Teehnle Designed for Incubator Use 

APPLICATIONS The NBS Rollordrum is a rugged instrument 
Growh o tisuesand for growing tissue cultures by the roller tube 

w ~~~~~~~~~viruses. V Use.. ad in cytotoxicity assays. fo method. A choice of operating speeds is offered 
Growth of virus in chick lfl several, continuous-duty models: 1/5 rpm, i 
embryonic tissue. I rpm, and 20-60 rpm. 
Hormone production by 
selected tissues. Test tubes, eggs, and centrifuge bottles of vari- 
Extraction and dialysis of 
blood samples for analysis. ous sizes can be accommodated on six inter- 

changeable drums. A tumble-tube turntable is 
UNCONDITIONAL also available for rotating tubes over their 

1-YEAR WARRANTY vertical axes. 

The heavy-duty drive mechanism is quiet in op- 
eration, achieving smooth, uniform rotary mo- 

_ | WRITE FOR tion during prolonged investigations. Powered 
______ 

NEW BRUNSWICK SCIENTIFIC CO., INC. CATALOG by a heavy-duty, totally enclosed ball-bearing 
TCS/9212 motor, the apparatus gives many years of con- 

P.O. BOX 606 NEW BRUNSWICK, NEW JERSEY 
tenuous service under incubation temperatures. 
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27-28. International College of Dentists, 
Miami Beach, Fla. (H. 0. Westerdahl, 
4829 Minnetonka Blvd., Minneapolis 16, 
Minn.) 

27-28. Science and Technology in Israel 
and the Middle East, conf., New York, 
N.Y. (B. Dibner, American Technion Soc., 
1000 Fifth Ave., New York 28) 

2 7-30. American Soc. of Safety Engi- 
neers, Chicago, Ill. (A. C. Blackman, 
ASSE, 5 N. Wabash Ave., Chicago 2) 

27-1. Metallurgical Soc., New York, 
N.Y. (MS, 345 47 St., New York 17) 

28. American College of Dentists, 
Miami Beach, Fla. (O. W. Brandhorst, 
4236 Lindell Blvd., St. Louis, Mo.) 

28. International Dairy Soc., annual, 
Atlantic City, N.J. (G. W. Weigold, 1145 
19th St., NW, Washington 6) 

28-31. Systems and Procedures Assoc. 
of America, intern. meeting, Boston, Mass. 
(D. E. Tisdale, 817 Penobscot Blvd., De- 
troit 26, Mich.) 

28-2. Dairy Industries Supply Assoc., 
trade show, Atlantic City, N.J. (T. L. 
Jones, 1145 19 St., NW, Washington 6) 

28-2. Mushroom, intern. congr., Phila- 
delphia, Pa. (Organizing Committee Sec- 
retary, Box 373, Kennett Square, Phila- 
delphia) 

29. Vacuum Microbalance Techniques, 
symp., Los Angeles, Calif. (Cahn Instru- 
ment Co., 15505 Minnesota Ave., Para- 
mount, Calif.) 

29-30. Large Rockets, natl., Sacramen- 
to, Calif. (Inst. of the Aerospace Sciences, 
2 E. 64 St., New York 21) 

29-31. Domestic and Industrial Water 
Supply, conf., Klagenfurt, Austria. (Os- 
terreichischer Wasserwirtschaftsverband, 
Graven 17, Vienna I, Austria) 

29-31. Dynamics of Manned Lifting 
Planetary Entry, symp., Philadelphia, Pa. 
(A. C. Harrison, Room 1308M, General 
Electric Co., Valley Forge Space Tech- 
nology Center, Box 8555, Philadelphia 1) 

29-31. Entomological Soc. of Canada 
-Entomological Soc. of Manitoba, an- 
nual, Winnipeg, Manitoba. (L. L. Reed, 
K. W. Neatby Bldg., Carling Ave., Ot- 
tawa, Ont., Canada) 

29-31. Society of Rheology, Baltimore, 
Md. (J. C. Miller, Union Carbide Plastics 
Co., Bound Brook, N.J.) 

29-1. American Dental Assoc., Miami 
Beach, Fla. (H. Hillenbrand, 222 E. 
Superior St., Chicago li, Ill.) 

29-2. American Soc. for Metals, natl. 
congr. and intern. exposition, New York, 
N.Y. (M. A. Scheil, A. 0. Smith Corp., 
Milwaukee, Wis.) 

29-2. Basic Environmental Problems of 
Man in Space, symp., Paris, France. (A. 
R. Weiller, Intern. Acad. of Astronautics, 
12 rue de Gramont, Paris 20) 

29-2. National Safety Council, annual 
congr., Chicago, Ill. (R. L. Forney, NSC, 
425 N. Michigan Ave., Chicago 11) 

29-19. International North Pacific 
Fisheries Commission, Seattle, Wash. 
(INPFC, 209 Wesbrook Bldg., Univ. of 
British Columbia, Vancouver 8, B.C., 
Canada) 

30-31. Spaceborne Computer Engineer- 

microscopic slide labeling! 

Simply pull 
TIMEk the tab and 

TIME ~~~a fresh, clean 
microscopic label 
slide labels 

,,,opsssOKApops 4ut 

* No licking 
NolickingEliminate cross infection such 

* Accepts any marking as HEPATITIS. Keep your hands 
* Meets all legal requirements a 

- * away from your mouth. Use 
* Prevents loss and confusion a f y 

* self-sticking TIME Scope labels. 
* 

Dependasy l apply ence Available in standard or "Tis- 
* sue-high" thickness. 1,000 

Write for detailed labels per carton. 
information 

C PROFESSIONAL TAPE CO., INC. 
365W Burlington Ave. * Riverside, Ill. 
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ing Technology, natl. conf., Anaheim, 
Calif. (W. C. Chambliss, California Com- 
puter Products, Inc., 8714 E. Cleta St., 
Downey, Calif.) 

31-2. Antimicrobial Agents and Chemo- 
therapy, interscience conf., Chicago, Ill. 
(American Soc. for Microbiology, 19875 
Mack Ave., Detroit 36, Mich.) 

31-3. American Vacuum Soc., annual 
symp., Los Angeles, Calif. (G. H. Ban- 
croft, Consolidated Vacuum Corp., 1775 
Mt. Read Blvd., Rochester 3, N.Y.) 

31-3. Neurological Surgeons, congr., 
Houston, Tex. (E. Weiford, 4706 Broad- 
way, Kansas City 12, Mo.) 

31-3. Non-Proprietary Names for 
Pharmaceutical Preparations, Geneva, 
Switzerland. (World Health Organization, 
Palais des Nations, Geneva) 

November 

1-2. Alkaline Pulping Conf., Savan- 
nah, Ga. (Technical Assoc. of the Pulp 
and Paper Industry, 360 Lexington Ave., 
New York 17) 

1-2. Chlemtronics, conf., New York, 
N.Y. (E. C. Torkelson, Bell Telephone 
Laboratory, 463 West St., New York) 

1-2. Educational Conf., annual, New 
York, N.Y. (A E. Traxler, Educational 
Records Bureau, 21 Audubon Ave., New 
York 3 2), 

1-2. Kidney, annual conf., Princeton, 
N.J. (National Kidney Disease Founda- 
tion, 145 E. 35 St., New York 16) 

1-2. Medical Practice Management, 1st 
annual conf., Las Vegas, Nev. (Soc. of 
Professional Business Consultants, 420 
Madison Theatre Bldg., Detroit 26, Mich.) 

1-2. Product Engineering and Produc- 
tion, natl. conf., San Francisco, Calif. 
(H. R. Traver, Hewlett-Packard Co., 
1501 Page Mill Rd., Palo Alto, Calif.) 

1-3. American Chemical Soc., annual 
southeastern regional meeting, Gatlin- 
burg, Tenn. (F. A. Griffitts, Maryville 
College, Maryville, Tenn.) 

1-3. Delayed Effects of Captivity, in- 
tern. medical congr., Brussels, Belgium. 
(R. Laumond, Intern. Confederation of 
Former Prisoners of War, 46 rue Co- 
pernic, Paris 16', France) 

2-3. American Geophysical Union, re- 
gional meeting, Seattle, Wash. (F. A. 
Richards, Dept. of Oceanography, Uni- 
versity of Washington, Seattle) 

2-3. Fat as a Tissue, intern. research 
conf., Philadelphia, Pa. (Division of Re- 
search, Medical Science Bldg., Lankenau 
Hospital, Philadelphia 51) 

4-7. Engineering in Biology and Medi- 
cine, annual conf., Chicago, Ill. (Pro- 
gram Committee, P.O. Box 1475, Evans- 
ton, Ill.) 

4-9. American Acad. of Ophthalmology 
and Otolaryngology, Las Vegas, Nev. 
(W. L. Benedict, 15 Second St., SW, 
Rochester, Minn.) 

4-10. Interamerican Red Cross Conf., 
San Juan, Puerto Rico. (American Nati. 
Red Cross, 17 St. between D and B Sts., 
NW, Washington, D.C.) 

5-7. American Soc. for Cell Biology, 
annual, San Francisco, Calif. (ASCB, Box 
2982, Duke Univ. Medical Center, Dur- 
ham, N.e.) 

5-7. Protection against Radiation Haz- 
ards in Space, symp., Gatlinburg, Tenn. 
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MODEL R- 4 

ANIMAL RESPIRATOR 
FEATURES 

* Continuously variable rate and volume. Controls may be 
adjusted while respirator is operating 

* Dead air space in respirator eliminated 
* Valve system prevents mixing of inspired-expired air 
* Volumes to 500 cc per stroke 
* Replaceable cylinder assembly for small animals 
* Equipped to operate a CO2 Meter (Bulletin R-16) 
* Rate-6 to 60 strokes per minute 

Catalog No. 70-887 Write for Bulletin R-14 

D aULPLp ?LLaOum 
Maiufaclurers & Distributors of Scienlific Equipment 
61h & Byrd Streels - Richmond, Virginia 

GLASS ABSO~RPTION 
CELLS abde KLETa 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, Now York, New York 
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---PHYSICISTS 
& ELECTRONIC 
SC IE NTI STS 

The Scientific Research Staff at Republic Aviation is conducting 
a wide range of theoretical and experimental programs in elec- 
tronics and guidance research, including a significant advance 
in nuclear gyroscopes. 

The photograph above shows gyro inventor Stanley M. Forman, 
Physicist with Republic's Scientific Research Staff, and Milton 
J. Minneman, Chief Staff Scientist-Electronics, with a working 
laboratory model of the new "proton" gyro concept. Fundamen- 
tally a magnetic field in a water-filled sphere, the only moving 
parts are spinning electrons and protons. A long-term investiga- 
tion was initiated in this area by Republic in 1959. Recently the 
company was awarded a contract by the Bureau of Naval Wea- 
pons for further research and development of a practical mag- 
netic induction gyroscope. It is expected to have a lower drift 
rate than the best existing gyros and cost far less. 

Opportunities exist on this program for interested Physicists 
with PhD and experimental or theoretical experience in magnetic 
resonance or related field. 

The Scientific Research Staff is supported by the excellent facili- 
ties of Republic's Paul Moore Research & Development Center, 
the most sophisticated aerospace research complex in the East. 
Appointments to the Staff are also open in these other areas of 

ELECTRONICS & GUIDANCE RESEARCH 
ELECTROMAGNETIC THEORY & ANTENNAS. Involves several 
aspects of electromagnetic theory and antenna research. At the 
theoretical and experimental level, investigations are exploring 
broadbanding phenomena. Related studies concern a miniature 
antenna concept with characteristics equivalent to much larger 
units. Other work relates to electro-optics, effects of plasma on 
communications, electromagnetic means of determining vehicle 
attitudes, as well as the initiation of new research studies. 
Requirement: PhD (or MS working toward PhD) and heavy 
research experience. 

COMMUNICATIONS & GUIDANCE. Research is being expanded 
in the areas of communications theory, displays, guidance sub- 
systems and computer theory. Requirements: PhD in Physics 
or EE, capable of initiating such research. 

You are invited to write in confidence to Mr. George R. Hickman, 
Professional Employment Manager, Dept. 35J-3. 

REPUBLIC 
AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK 
An Equal Opportunity Employer; 
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EXCELLENT RESULTS WITH ECONOMY AND SIMPLICITY 

The classic maple shape outlines a specimen micrograph of leaf epidermis made 
at X100 with a Honeywell Pentax camera and a Honeywell 52-A -Strobonar for 
flash illumination. (Sharp eyes will identify the leaf as philodendron, 'not maple; 
please indulge our preference in design!) 

A Pentax should be a part of your standard laboratory equipment. At $149.50 
for the Model H-i, the reliable Pentax is undoubtedly your very best choice of a 
versatile single lens reflex camera. There are 13 interchangeable lenses for it (35 
mm to 1000 mm). 

The 52-A Electronic Flash Unit ($69.95) plugs into 11OV-AC and features a 
mondelinga light which insures your dir-ecting the- flash into your microscoTpe's% mirror. 
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(E. P. Blizard, Oak Ridge Natl. Labora- 
tory, P.O. Box X, Oak Ridge, Tenn.) 

5-9. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, fall 
meeting, Chicago, Ill. (Executive Secre- 
tary, AIME, 345 E. 47 St., New York 17) 

5-9. German Ceramics Soc., annual, 
Baden-Baden. (Deutsche Keramische 
Gesellschaft, Menzenbergerstr. 47, Bad 
Honnef am Rhein, Germany) 

5-9. Metallurgical Congr., intern., Chi- 
cago, Ill. (C. Wells, American Soc. for 
Metals, 7301 Euclid Ave., Cleveland, Ohio) 

5-9. Practical Applications of Short- 
Lived Radioisotopes Produced in Small 
Research Reactors, seminar, Vienna, 
Austria. (Intern. Atomic Energy Agency, 
11 Kirntner Ring, Vienna 1) 

5-17. World Meteorological Organiza- 
tion, South-West Pacific Regional Assoc., 
Noumea, New Caledonia. (Secretariat, 
WMO, Geneva, Switzerland) 

7-10. Acoustical Soc. of America, Seat- 
tle, Wash. (W. Waterfall, Amer. Inst. of 
Physics, 335 E. 45 St., New York 17) 

7-10. Corrosion of Metals, symp., Kan- 
pur, India. (Defense Research Labora- 
tory, Kanpur) 

7-10. Fetal and Infant Liver Function 
and Structure, conf., New York, N.Y. 
(E. T. Minor, New York Acad. of Sci- 
ences, 2 E. 63 St., New York 21) 

7-10. Geological Soc. of America, 
Houston, Tex. (F. Betz, Jr., GSA, 419 W. 
117 St., New York, N.Y.) 

8-9. Operations Research Soc. of Amer- 
ica, Philadelphia, Pa. (G. D. Shellard, 
New York Life Instirance Co., 51 Madi- 
son Ave.. New York 10) 

8-10. American Soc. of Cytology (for- 
merly Inter-Soc. Cytology Council), an- 
nual, St. Louis, Mo. (P. A. Younge, 1101 
Beacon St., Brookline 46, Mass.) 

8-10. Gerontological Soc., Miami 
Beach, Fla. (R. W. Kleemeier, Dept. of 
Psychology, Washington Univ., St. Louis, 
Mo.) 

8-13. International Office of Epizootics, 
American regional conf., Mexico City, 
Mexico. (R. Vittoz, 12 rue du Prony, 
Paris 170, France) 

9-8. Dec. United Nations Educational, 
Scientific, and Cultural Organization, gen- 
eral conf., Paris, France. (UNESCO, Place 
de Fontenoy, Paris 7e) 

11-16. World Medical Assoc., general 
assembly, New Delhi, India. (L. H. Bauer, 
10 Columbus Circle, New York 19) 

71-17. Veterinary Medicine, Pan Amer- 
ican congr., Mexico City, Mexico. (J. 
Santivanez, P.O.B. 1697, Coral Gables 34, 
Fla.) 

11-22. Plastics, intern. fair and con- 
vention, G6teborg, Sweden. (Interfair, Inc. 
AB, Tntern. Trade Fair, S. Tullgatan 4, 
Malmd C, Sweden) 

12-13. Genetics Symp., Columbia, Mo. 
(Director, Postgraduate Medical Educa- 
tion, M176 Medical Center, Univ. of 
Missouri, Columbia) 

12-14. Paleontological Soc., Houston, 
Tex. (H. B. Whittington, MCZ, Harvard 
Univ., Cambridge 38, Mass.) 

12-15. -Magnetism and Magnetic Ma- 
terials, conf., Pittsburgh, Pa. (Inst. of 
Radio Engineers, Office of the Profes- 
sional Groups Secretary, l E. 79 St., 
New York 21) 

(>See 14 September issue for comprehensive list) 
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