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Ut NO PULSATION 

ontin us, precise delivery of a great variety of liquids and gase without pulsation even at the lowest speeds. 

FEATURES: 

six gears 
available: Choose between 5:10: 20 : 40 : 80: 150 mI/h 
excellent 
repeatability: Choice of drive ensures accurate repeatable pumping 
ease of speeds 
maintenance: At no point does gas or fluid come in direct contact with 

orrosion pump parts 
resistant: Quickly and easily disassembled when cleaning is required 

Ask for the new folder In the ac 
minimal 
tube wear: Patented roller system eliminates friction, gives long life to tual size of this remarkably corn- 

chemically resistant mechanically weak silicon tubing pact pump. 

LKB INSTRUMENTS INC,e 12221 PARKLAWN RIV a ROCKVILLE Md 20852 

p HQ LKB-PRODUKTER AB STOCKHOLM, S E :N 
INTERNATIONAL SuBSIDIARIES: LONDON, THE HAGU COP NHA EN, VIENNA, STOCKHOLM 
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 F IllE CAT 
By Warren F. Walker, Jr., Oberlin 
College. 
Here is a complete guide to the dissec- 
tion of the cat, with brief discussions of 
the phylogeny and physiology neces- 
sary to an understanding of mammalian 
anatomy. It is designed for laboratory 
courses in coniparative or human anato- 
my at the undergraduate level. The 
author stresses the relationships of 
structure to function, and pays particu- 
lar attention to the sense or ans and the 
nervous system. 
181 pp., illust. Soft cover. $3.50. Febr- 
uary, 1967. 

Carpenter: MICROBIOLOGY 
By Philip L. Carpenter, University of 
Rhode Island. 
A beautifully organized introduction to 

Gardner: lUNDAMENCI ALS general microbiology for students with 

OF NEUROLOGY New an elementary background in biology and chemistry. While bacteriology is 
By Ernest Gardner, Wayne State Uni- emphasized, algae, protozoa, fungi, and 
versity. viruses are also discussed in detail. 

Widely used in courses in physiologic Both fundamentals and applications 
psychology, this text gives an unusually are covered. This liberally illustrated 
readable introduction to neuroanatomy, text brings your students: a detailed 
neurophysiology, and neurochemistry, study of the biology of bacteria-a 
based on both clinical and experimen- discussion of the ecological relation- 
tal data. The New 5th Edition incorpor- ships and roles of microorgauisms in 
ates new information on microscopic natural or controlled environments- 
anatomy, excitation, and other topics. A an explanation of the interactions of 
200-term glossary is included as a use- pathogenic microorganisms and their 
ful study aid. hosts. 

367 pp., 161 illust. $7.50. June, 1968. 476 pp., 296 fIgs. $7.50. April, 1967. 

Villee: BIOLOGY 
Burrow;: TEXTBOOK OF By Claude A. Villee, Harvard Univer- 
MICROBIOLOGY New sity. 
By William Burrows, University of Chi- This widely adopted introductory text 
cago. is as well known for striking a careful 

balance between the molecular, organ- 
Esteemed for over 50 years, this text ismic and ecological levels of biologi- 
describes the history and principles of cal life as for its solid discussion of 
microbiology, including the structure, structure and function in the varied 
physiology and taxonomy of a wide forms of life. It not only offers your 
range of fungi, bacteria and viruses, students a sound basis in modern biol- 
The revised and expanded New 19th ogy; it briubs them current information 
Edition is available as either a single on such topics as: genetics, evolution, 
combined volume, or two separate vol- cell metabolism, biosynthetic processes, 
nines: The Biology of Microorganisms energy conservation and utilization. A 
and The Pathogenic Microorganisms. fully intergrated presentation of biolo- 
974 pp., 296 illust. Single vol.: $21.00; gy as a scientific dicipline. 

Vol. I: $11.50; Vol. II: $12.50. June, 730 pp., 804 illust. on 424 figs, $8.25. 
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grains behind them (about x 850). 
See page 1205. [Dennis M. Rooney, 
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1 74. Its oblect are to further the work of scientis to. facilitate ooperation among them, to tric Company] 
improve the effectiveness of den e in.the.i,tlon.,f.sinsan welfare, and to increas.iibiic. 
tanding a d appreciation of the importance a d promise of the methods of cience in human progress, 
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response 
You're always in full command.., with a Dynazoom? Microscope. Dynamics and optics are per- 

a 
fectly synchronized in this unique focusing and stage control system. You get instant response, 
total response, with lowest possible wear and maintenance. No backlash, looseness, friction or 2 

41 :4 roughness. All parts roll smoothly with precision-meshed gears and ball bearings. Such micro- 22 

4 scope performance cannot be matched for anywhere near the Dynazoom price. But-let your rn 
44 

own eyes decide. We can arrange for you to try a Dynazoom/Flat Field in your own laboratory. 
4 Meanwhile we will send you the deluxe Laboratory Microscope brochure, 31-185. Just Write 2  

Bausch & Lomb, 64209 Bausch Street, Rochester, New York 14602. 
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Where can you get 

accuracy to 30001g 

in a low cost' balance 

without sacrificing speed? 

Unit also available 
with pre-weigh. 

':4 

The NEW Ainsworth Type 28N balance has  
for only 492I 

Take an easy-to-see seven-digit readout to 0 1 milligram in the mechanism for high wear resistance, and a stirrup 

speed of a top loading balance, easily accessible front with four ruby jewels and you know you have a high- 
mounted controls - and you know your critical measure quality balance Where else but from Ainsworth would 
ments will be highly accurate, fast and easy to make Add you expect this AmerIcan-made quality-and at a foreign- 
an all-metal case, a baked acrylic finish and a glass base made price" For complete information on the new Type 
in the weighing chamber and you know the Type 28N Bal 28N Balance write to Ainsworth, 2151 Lawrence Street 

ance is safe from spills. You can use it in industry hos Denver Colorado 80205, or call your Ainsworth Distribu- 

pitals and schools. Put in Class S weights, Delrin cams tor for a demonstration. 

Keeping America in balance since 1880! 

I NSWORTH 
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The wo rid's So uter. 
neral ost, full scale, purpose om 

OOcomplete 
PDP-8 L builders, manufacturers of process computers as built-ins than any other 
Complete. With teletype. With software control equipment, industrial users company in the world. 
4096 12-bit words. 1.6 usec cycle time. who have automated their machinery. 
All integrated circuit. On-line, real- The PDP-8 family is, without question, 
time. Expandable. the most successful set of small  UJUUD 

LOMPUTERS . MODULES 

PDP-8 L is the latest achievement in computers ever built. Bar none. DIGITAL EQUIPMENT CORPORATION Maynard, 
the history of a company that intro- To those of you who have never used Massachusetts 01754. Telephone: (617) 897-5111 * Cambridge, Mass. * New Haven 
duced the first under-$100,000 com- computers before, because of price, * washington, D.C. * Parsippany, Palisades 
puter, the first under-$50,000 computer, write to us. A large part of our back- Park, N.J. * Princeton, N.J. * Rochester, N.Y.. Long Island, N.Y.. Philadelphia. Pittsburgh 
the first under-$20,000 computer, the ground is in introducing people to Cleveland * Dayton * Huntsville * Cocoa, Ha. 
first under-$10,000 computer. their first computers. We can be * Chicago * Denver * Ann Arhor * Salt Lake City * Houston * Albuguergue * Los Angeles* 
PDP-8 L IS based on the family of extraordinarily helpful. Palo Alto * Seattle. INTERNATIONAL, Carleton 

/ Place and Toronto, Ont. * Montreal, Quebec 
PDP-8 machines, thousands of which To those of you thinking of incorpo- Edmonton, Alberta, Canada * Reading and Man- 
have been sold and delivered - to rating a computer in another system, chester, England * Paris, France * Munich and Cologne, Germany * Oslo, Norway * Stockholm, 
Scientists in laboratories, instrument or another instrument, write to us. Sweden * Sydney and west Perth, Australia 

Quantity discounts are available. And 
our experience includes selling more 

Circle Na. 18 on Readers' Service Card 
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scientists throughout the world, Miles Laboratories in Elkhart, Indiana has meant advanced 
products for research in Molecular Biology since 1961. 

Recently over 800 life-scientists from many parts o the world attended the second annual Interna-. 

tional Symposium in Molecular Biology sponsored by Miles Laboratories. These meetings bring together the 

world's foremost authorities on the inter-relationships o nucleic acids (DNA and RNA) and the Genetic 

Code to all the processes occurring within the living cell, 
Through the Research Products Division, Miles Laboratories serves the scientific community by gen.. 

crating critical materials required by researchers in health and nutrition-molecular biologicals, immuno- 
chemicals, isotopically labeled compounds, enzymes, and protein building blocks. 

For a summary of the proceedings and abstracts from the 1968 Symposium entitled: "Transfer of 

Genetic Information in Protein Synthesis; Synthesis, Structure, and Function of Transfer RNA," write 
Miles Laboratories, Inc., Research Products Division, Elkhart, Indiana, U.S.A., 46514. 

In case you didn 't know, we a/so make profess/onal pharmaceuticals (Ames diagnostic reagents), electronic medical 

instruments, chemicals and proprietary pharmaceutic Is such as ALKA-SELTZER ad ONE-A-DAY (brand) vitamins. 

MILES LABORATORIES, INC. Elkhart, Indiana 

MU 
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Buy Brush 
There are Brush medical 
recorders with 1, 2, 3, 4, 5, 6, 7, 
data acquisition. This is the medical recorders 

or 8 channels for physiological 
Mark 240, a smaller version of the 
Mark 200 series, which displays 
biophysical data with the fidelity 
required for exacting research. Available with two \\ '555?s,A 
80-mm channels, four 40-mm. or a 3 channel combination. 

and leave the 
calibration to us 
No more calibrating and recalibrating after 
every test you run. 

1.:::;:j'l ;I4/;:. 1 '4;.. .... V-i ..  Brush medical recorders are permanently 
4. . .4. r fit I calibrated when they're built. 

And they're designed to be self-calibrating 
when you use them...so you don't have to 

., .. . . start over again after a change of attenuation, 
gain or pen position. They stay in calibration, ' . . 4 '.4 V '4! test after test, year after year, no matter what 

adjustments you make. 
In addition, Brush medical recorders feature 

the patented pressure-fluid writing system 
which produces crisp, razor-sharp, instantly dry 
traces. No splatter, no puddling, no smearing, 

4 regardless of writing speed. 

You can believe the high degree of resolution 
and system accuracy only when you see some 
sample physiological wave forms actually 

44 recorded on a Brush instrument. Write for 
I your set of samples. '!J CLEVlTEBRU$H 

I I 

'I 
4' ' ' .4 

*41* ...'. Ij 4' 
4... 4.''' 

Actual chart from a Brush medical 
' ' 4 recorder reproduced at left shows the 

trace clarity, sharpness and high 
I resolution that contribute to the superb 

accuracy of Brush instruments. Note 
4 4 1 ' precise duplication of wave form at 

4 different baseline positions across the 
chart (without recalibration). 

4 4 V' V.' I 

LI I 
Ii 

Circle No 37 an Readers Service Card 
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Six important reasons 

why Brush medical recorders 
are best for physiological  4 "4 4' 

data acquisition The Mark 260 is a high performance portable re- 

corder at half the big system price Six analog 
channels and four event channels Features the 
Brush patented pressu re-fluid system. Frequency 
response: 70 Hz at half scale; 40 Hz at full scale. 

1. Self-calibrating 4. Choice of Front Ends ing flight. Telemetered data comes to 
Brush medical recorders are factory Brush's variety of bio-medical front Houston from stations around the 
calibrated with instrument standards ends can link nearly all physiological world. 
one step removed from The National signal sources to any display evice. . 

Bureau of Standards. Unlike ordinary All have broadband frequency re- "':4A s/5/N' 

ecorders, they stay that way, test after sponse (to 10 kHz) a property which 
test, year after year, regardless of 
baseline position, attenuation, or gain 

etting. 

2. More Physiology  'r?4X 
We take the fooling out of recording '< - 

- - both kinds: the deceptive traces  ' '' ' ' .  #'s\  's'. 

which result from intermingling phys- 
jology with artifact, and the need to 
fool with calibration controls. I''UIsI 

6. Quality Built 
not only preserves wave form fidelity, Ever since Brush introduced the di 

3. Wide Application 
but, combined with high power out- rect writing electrocardiograph in 

Brush data acquisition systems will put, provides ample capability to drive 1937 (its crystal penmotor was the 
accommodate a wide variety of phys- tape recorders oscilloscopes digital first major improvement on Kintho 
tological parameters, including: counters, computers, and oscillographs. yen s string galvanometer) Brush re 

l3allistocardiogram, Blood Pressure, Or any combination at the same time, corders have been the quality standard 
Cardiac Output, Cerebral Potentials, of the industry. 
Electrocardiogram, Electroencephalogram, 5. High Performance From component production to sys 
Electrogastrogram, Electromyogram, hl -l monitoring st tion at te m testing, modern Brush medical. 
Electroretinogram, Flow Rate, Gas .Lysioo gica 
Concentration, Gas Diffusion, Heart Rate, NASA's Manned Space Center, bus- recorders are built to aerospace stand- 
Muscle Contractions, Nystagmogram, ton, incorporates three 8-channel ards. No wonder Brush analog record- 
Partial Gas Pressures, Phonocardiogram, Brush Mark-200 recorders - one for ers are always used whenever the data 
Piethysmogram, Pulmonary Capacity, each Apollo astronaut - for continu- 751 mportant. 
Pulse Waves, Respiration Rate, 
Smooth-muscle Potential, Temperature, ous display of ECG, respiration, blood c LEVITE  .. C El 
Vectorcardiogram pressure, and body temperature dur- 011 LI  El 

?-----I 
I I 
I Clevite Corporation * Brush Instruments Div., 37th and Perkins, Cleveland, Ohio 44114 1 PLEASE SEND THIS 
I Gentlemen: 
I Please send me, without obligation, a set of your sample physiological oscillograms. I CO1iJPO1 FOIR A SET 
I I 
I Name,_--_______________________ I OF SAMPLE 

I PHYSIOLOGICAL 
I Title ____________________________________________________ 
I I OSCILLOGRAMS 

Affiliation __________________________________________________---- (actual recordings.) 
1 1 

Address __________________________________________________________________________--- ' 

I I 
I City ?State _____________________Zip. -. ..- I Brush equipment is available on the u.s. 

I Government GSA schedule to authorized 
I______? ? ? ? ? -j purchasers, 
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Optional photosynthetic 
manifold. 

New Electronically 
on mobile controlled water bath 
cart. 4 shaker. 

Controls Temperature 

\ \ Electronicallywithin 

? 0.250 C. 
Controls Agitation 
Electronically from 
40-400 rpm. 

Controls Water Level 
Electronically. 

Controls Heating and Tap- 
Water Cooling Electronically. 

Other new engineering 
features: Auxiliary safety 
thermostat protects against 
overheating. Right-angle 
mercury thermometer is 
designed for easier reading 
without removal, and is also 
protected against breakage. 
Extra large shaker capacity. 

Send for catalog G77S/9208 

NEW BRUNSWICK SCIENTIFIC CO.,INC. 
 1130 Somerset Street, New Brunswick, New Jersey 08903 

ae 
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FLEXIBILITY.... 
TO MATCH YOUR GROWING NEEDS 
When anticipating the purchase of a UV VIS spectro 
photometer your important considerations are photo 
metric accuracy, range, and resolution. 
The basic Gilford Model 240 manual spectrophotometer 
has 0.001 A resolution throughout its 0.000 to 3.000 A 
range, and photometric accuracy of O.50/o A. 

This unequaled photometric capability, combined with a 
group of versatile accessories, enables you to adapt the 
Model 240 Spectrophotometer to a wide variety of appli- 
cations. 
Multiple sample handling, gel scanning, wavelength 
scanning and flow through monitoring are but a few 
capabilities provided by the building block design of 
0 ilford spectrophotometric instruments. -' 

Whether you are interested in a manual or an automatic " 

spectrophotometer, with either single or multiple sample 
handling systems, call your Gilford representative and let 
him show you how the Gilford building block concept 
guarantees the flexibility to meet your growing needs. 
Phone: 216/774-1041 

GILFORD INSTRUMENT LABORATORIES, INC. 
OBERLIN, OHIO 44074 
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The EM 9A, designed for easy, depend- A host of features make the EM 9A Write or phone for complete informa- 
able, and trouble-free operation, is a ideal for a wide variety of applications. tion. Carl Zeiss, Inc., 444 Fifth Avenue, 
powerful research instrument, yetsimple Its resolving power is 10 to 12 . Magni- N.Y.,N.Y. 10018. Phone: 212 736-6070, 
enough to operate for teaching purposes. fication ranges from 900 to 40,000x. For Complete service facilities available. 

At the turn of a lever, the automatic special work, extremely low magnifica- 
photographic system sets correct expo- tions of 60x and 100-500x can be ob- 

sure, takes the picture, numbers micro- tained-distortion-free. The accelerating 

graphs sequentially and neatly stacks up voltage of 60kV is highly stabilized. El . ! to 75 negatives without reloading. The unique fine-focusing device with 
The EM 9A, with all electrical units digital read-out combines the advan- 

built in, is a compact instrument which tages of both step and continuous focus- THE GREAT NAME IN OPTiCS 
requires very little space in the labora- ing. The lOx binocular has exceptionally 
tory. It is equipped with safeguards to good light transmittance and is equipped 
prevent operation errors, and to protect with high-eyepoint eyepieces for eye- EE 
against power and water supply failures. glass wearers. 

Circle Na. 13 an Readers' Service Card 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, DURHAM, HOUSTON, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 



U 
IN THE SERVICE OF SCIENCE 
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The Answer is the UltroRac!!! 
The NEW ULTRORAC is the smallest fraction collec V Designed to Save Space 
tor with a 200 standard test-tube capacity. V Designed for Coldroom use 

Having rugged precision it is as dependable as the V Designed for Standard test tubes 
world-famous RadiRac. Remove a ten-tube rack it V Compact removable electronic unit for remote control 
continues working - put it in the cold, it continues V For time drop and volumetric capabilities 
working - treat it roughly, it continues working - pre 
set the run to end at 50 fractions and it stops at V Stainless steel column-support rods - polypropylene racks 
your command. v Provision for event marking 

We guarantee it for 3 years too. V Power outlet for flow pump 

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

 OTHER SWEDEN UK NETHERLANDS DENMARK 
HEADQUARTERS LKB-Pradukter AB LKB Instruments Ltd. LKB Produkten N v. LKB Instrument A/S 
FOR SALES Fack 232 Addrngton Rd Zeekant 35, Amagerbrogade 34, 
AND SERVICE Stockholm Bromine 1 5 Croydon Surrey CR2 8YD The Hague Copenhagen S 
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Micrograph, courtesy of Dr J Hesiop Harrison 
of LilIum LongIflorum 

University of Wisconsin, Madison 

NEW mark Ha STEREOSCAN? 
(SCANNING ELECTRON MICROSCOPE) 

Now provides largest field of view... 
greater magnification range... greater depth of focus 4 

Important Advantages Include: The new Mark ila 

Resolution 150 300 A at 20 KV Stereoscan scanning 
* Useful magnification range 14X to 50,OOOX A product of cambridge 

instrument co , Ltd., 
* At 20 it offers sample scan area of 5mm x 5mm at a working distance of 1.1cm London England 
.interchangeablefinalapertures-increasesdepthoffocusbyafactorof4 

Write to Engis Equipment Company. instrumentation Division for Mark ha 
catalog no Si 968 Contains detailed information Sales and Service 

esciusively in the 
NSTRUMENTATION DIVISION USA byEngis //'$ COMPANY Equipment company et4.' ENGIS EQUIPMENT 
8035 Austin Avenue, Morton Grove, Illinois 60053 * 312-966-5600 Circle No 21 on Reoders' Service Cord 



With S/P's Westinghouse Oxygen Analyzer you just.., 

give it the gas and get split-second response 

You're in the driver's seat with S/P's the stainless steel tubing and platinum 
Westinghouse Oxygen Analyzer. Give it coated ceramic tube are exposed to the 
any inert gas and meter response clocks test ga . This results in exceptional 
out at one second. Recovery time sets durability even with corrosive gases. 
records, too. And the 02 range is I part Write for the complete Westinghouse 02 
per million to 100 ... that's a pretty brochure S/P literature number 9875 
wide track! The output of the fuel cell -or call your S/P Representative for a 
sensing device is read directly on the demonstration. Step on it. 
meter. Trouble free and easy to use, only 

W scientific roducts 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 60201 
Regi nal Distribution Centers: Atlanta * Boston e Charlotte e Chicago e Columbus. Dallas * Detroit * Kansas City 
* Los Angeles * Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * washington, D.C. 
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Wouldn't it be great if 
someone desigiied al6Og 
top-loader with I mg accuracy 
and all-digital readout? 

So.me.one ha.s... 
.Sa.rtortus 
.Ther are other to p-loading WI 

with I 60g capacity, but none is as accur 
and easy to read as th new Sartorius 22 
and none is as stable. 

To eliminate interpolation error 
betwee.nIhe.line1 results, the Model 225 

provides aikdigital readout to] mg. To 
insure accuracy, there is absolutely no 
discernible swing-this balance stays at 
indicated weight. Theres no need to squ 
either. Its huge new optical scale.is Q pleasure.th ilt yet mosta dva nced  
to re.ad, even und.er the most adverse..alance availa.ble. . . 

lighting.conditions. Sortorius all-digital, top-loaders  Iso 
At only $725, th.above features alone. 

would ke the 2255 a great buy,but.er come with higher capacities. Our40-page 
a.re m.e...The Taramatic single knob.tar.i.rw cqtalogdescribes them.oIL For your copy; lust 
system. and. b low-balance weighing .. writ.So.riorius Division.ririkmann Instrum Ga.ntiague Road, Westbury, NY 115.0 
accessories are included at no extra cost. 

For r search, quality control, stu e6r any other application requirm mg 

accuracy at loads up to] 60g, t sar4ri.us.balances 

. 



The new HU-I1E: the world's highest 
resolution electron microscope. 
It also offers the maximum in 
operating convenience. 

The Hitachi-Perkin-ElmerModel There's a new electron gun air- The HU-11E is equipped with a 
HU-11E has a guaranteed resolu- lock. If a filament burns out, you pushbutton vacuum system and a 
tion of five Angstroms. Better than don't have to open the column to pushbutton camera system. Cor- 
1.5 Angstroms has been demon atmosphere. This is important for rect exposures are automatic. It 
strated. cleanliness, especially when you're incorporates the very latest in vac- 

And we've made the HU-11E as doing ultra-high resolution work, uum system design and the best 
automatic and as easy to operate The magnification range is from anti-contamination measures, in- 
as possible. It's easy to align, easy lOQOX to 300,OOOX direct without suring a contamination rate below 
to compensate, easy to focus. So disturbing alignment or changing OlA/min. 
it's easy to take ultra-high resolu- pole pieces. The magnification The HU-11E is for workers who 
tion micrographs with it. range is covered in 23 steps-di- want the ultimate in performance- 

For instance, we've incorpo rect reading or continuously. 250X not just in resolving power, but in 
rated a new electromagnetic gun- for scanning is available just by convenience features that permit 
tilting device that gives you perfect flipping a single switch. the greatest output of high-quality 
alignment of the electron gun with Accelerating voltages of 25, 50, pictures. We'll be glad to send you 
respect to the condenser lenses. 75 and 100 KV allow you to select complete details. Write to: Perkin- 
Plenty of brightness is available at the optimum voltage for any type Elmer Corporation, Ultek Division, 
direct magnifications to 300,OOOX. of specimen. Lens currents are San Antonio Road, Mountain View, 

Beneath the condensers we've automatically changed when the Calif. 94303. 
added an exclusive new alignment accelerating voltage is changed. 
coil. It keeps the beam centered Super-stabilized electronics pro- 
from the lowest to highest magni- vide stabilities of 1.5 parts per mil- 
fications. lion on the objective lens. IEIKIN""ELIV1ER 

e '  

K   

..' 

.A'  

The electron micrograph taken on the HU liE shows random lattice images of the (111) plane of U02. The (111) plane= 
3 15 Angstroms. Point-to-point resolution of 3 Angstroms and less is also clearly evident. The HU-llE was operated 

at an accelerating voltage of 100 KV and an electron optical magnification of 200,OOOX. Final magnification is 2,OOO,OOOX. 
This instrument is instanlly available to you under Perkin-Elmers low cost lease plan. 
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Webuild ., ii 
instruments to be sure we 
have the exact you need. 

e Ii"" 
y'v '' 

[1<1 4'4j 

Here's just part of the full Honeywell line which includes Qi 17 visicorder direct-recording oscillographs in 6", 8", and 12 models; 4D 2 Model 1806 fiber- 
optics CRTvisicorder oscillographs @26 magnetic tape systems including the 7600 Series in 1 O'/s" and 15' reel versions ?84 amplifiers and other signal-condi- 
tioning units; ?78 analog recording systems ?46 electronic medical systems; @14 oscilloscopes; ?37 digital multimeters 029 differential voltmeters; 
0179 precision laboratory standards and test instruments; @128 data loggers; ?9 analysis systems; ?61 EMI products; ?37 X-Y graphic recorders. 

Your Honeywell sales engineer can zero in on the it's a single instrument or a complete data sys- 
precise solution to your instrumentation prob- tem, you can be sure the solution will be the 
lems. Quickly and efficiently. You won't have to right one, carefully thought out with your future 
settle for "almost" what you need because the requirements considered as well as your current 
Honeywell sales engineer isn't handicapped by needs. Local service and nationwide metrology 
a limited line. He can choose from 847 basic in- facilities back up your Honeywell instrument or 
struments whose combinations and permutations system. And, we can even provide factory train- 
approach the infinite. ing courses for youroperating personnel. Forthe 

The solution might be a Visicorder recording full story on how Honeywell can help you, call 
oscillograph. Or one of our modular magnetic your local sales engineer or write: Honeywell. 
tape systems. Or an X-Y recorder, a digital multi- Test Instruments Division, 
meter, or a portable potentiometer. But whether Denver, Colorado 80217. Honeywell 
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PDP-1O has the best time sharing software 

very much available anywhere. 

Jt's been working since 1 965 processing to multiprogramming to full time 
So if you re tired of waiting for "next year" sharing. Our basic time sharing monitor is a 

promises, we have all the PDP 10 time sharing user proven multiprogramming, time sharing 
software operational now And what it does system which allows 1 6 (or more) on line users 
now surpasses what others are promising for to operate simultaneously The users will be 
later We are delivering it to our customers able to compose BASIC FORTRAN AID 
now and MACRO assembly programs edit them 

PDP 1 0 software exists in several versions using the powerful TECO text editor debug 
The idea is to give you a software system that them using DDT, and run them 
can grow in easy compatible steps from batch Our advanced time sharing system offers 
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Sometimes nature has the best solution 
to a design problem 

This uniquely designed four sided test tube rack holds all capacity slide box for solid protection and fingertip accessi- 
standard size test tubes from 6 to 25 mm. All you do is turn it to bility. It costs far less than wood and it's a real heavyweight 
the side that accommodates the test tubes you're using. among plastic slide boxes. Comes in black simulated grain, 

The L130 Multi-Rack is made of unbreakable, trans- with a numbered index system printed on the inside 
lucent polypropylene. It is autoclavable (at tempera- cover aligned with the numbered system on the 
tures to 2500F.), resistant to strong acids and moisture-resistant cork bottom. Ask for L153. 
bases, organic solvents and other commonly The Econo-Ware line includes a full range of 
used lab reagents and immersible in any sizes in slide boxes as well as disposable grad 
standard water bath. Can be disassembled uated beakers and funnels. 
for easy cleaning and compact storage. Ask your Econo-Ware distributor about the 

The Econo-Multi-Rack is just one of the Multi-Rack, our hefty new slide box or any other 
precision-molded items in our labware line labware item. Or request our catalog. 
carefully designed to help make your labo 
ratory operations more efficient, more SCIENTIFIC DIVISION 

economical.  MARYLAND PLASTICS, INC. 
There's also our sturdy new polystyrene 1OO' 9 East 37th Street New York, New York 0016 

The Econo-Multi-Rack 

The test-tube rack you can use four ways 
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Noisy Signal? hi....- 

Extract it with a PAR 
Waveform Eductor  
The AR Waveform Eductor lis a sig 
nal avarager used to edract repetitive 
4gnals froni noise For cottiplete in E u ..... 

'I rn1fleI7tiOT or to arrange a demonatra 
ibm of this instruxnent which is priced 
trniiy $4Z00 write Pvinceton Applied 

ub Gp.oratPrn1 P.0,.. Box 585 
jThkr? New Jersey 08540 or call.... s. 

," 

N<  

\.  ,. 
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The Fellows and all other social sci- 
entists should do some soul-searching Jfrg hom to 
on these points. I have no ready 

swers. I am afraid, however, that this program an ISCO 
proposed study is Orwellian rather thai plant growth 
scientific, and that its findings should 
be subjected to careful study on both enVirOfltfletltal 
scientific and moral grounds. chamber. 

B. N. ANDERSON, JR. 
Department of Anthropology, . T rature od r Itie humidity for 
University of California, Riverside .  e 

The following "ancients" thought 
they had found a solution to student 

unrest and protests. When the studies  
by our behavioral scientists are com- 
pleted, will we moderns do better? 

Memorandum of 5-6 June 1819 from 

.  Gentz to Adam Muller (copy to Metter- 
nich): En 
It has long been, and still is, my belief- 
and, as I observe with delight, it is yours 
also-that the precedence of the positive 
sciences over the philosophical and criti-.W tch thi fail fe arm system it prevent 

A 
cal sciences must be emphatically vindi- . delay 0 pments in vent of a 

. cated. Here lies one of the best means of . m Ifunctien. re-establishing the predominance of au- 
thority over spurious freedom; for anyone 
can philosophize and criticize (and mys- 
ticize and poetize) as he pleases, but 
positive sciences have to be learned. Only 
when young people resolve to learn once Prografnt rnperature an elative humidity for 4; 

 more, in the true sense, will they again 
be capable of intellectual obedience, with- 
out which academic life is merely a pre- se uenti 1 eriod per day on the directly 
lude of the wild anarchy in which the en- calihr ted cantrois 
tire political life of our day is lost (1). 

GILBERT B. DEYEY 

No carpentry required make bet National Academy of Engineering, .. . .  tim r 
ter use of the space you have with 2101 Constitution Avenue, NW, '1.  ontrol the 
Nlgene? Rectangular Carboys Use Washington, D.C. 20418 length of each of the 
iegular carboys or carboys with ifl Reference 
tegrally-molded tubulation or spig- 
ot. Precision molded of linear poly- 1. I. ilarea, Vie, no (Knopf, New York, 1966), pan ntaititain 
ethylene for greater strength. Large  132. . .L.tronic circuit behind thi 
neck opening for.easy filling and pres t conditions to  F and ?2' R.H. 
cleaning. In 2 and 5 gallon sizes 
with shoulder loops for greater 
convenience; built-in hand grips Unvarying Climate at Lincoln - .. These tim rs contr I. 
on gallon size. the ,000to 00 

Rectangular carboys are just one Nelson's report of Admiral Rickover's too can e I mp 
way Nalgene Labware saves you testimony to the Senate Foreign Rela- 
pace, time and money. After all, tions Committee earlier this year in- 

Nalge is the innovator in plastic cludes the Admiral's discussion of 
labware. DoD's Project Themis. He is reported . , , 

Specify Nalgene Labware from to have said that "Project Lincoln at 
your lab supply dealer. Ask for our 
1968 Catalog, or write Dept. 22, M.I.T." has seminars that "are held in 
Nalgene Labware Division, Roch- pleasant places where the climate and 
ester, New York 14602. the living conditions are good" ("Re- 

search probe: Rickover broadsides 'mil- Send for brochure EC371 
itary-scientific complex,'" 2 Aug., p. 

c < 446). 4 INSTRUMENTATION 
Admiral Rickover's statement is in- SPECIALTIES COMPANY, INC. C,) JiS1 I'7 3 5124 SEWARD AVE. PHONE 14021434A2EA 

correct. M.I.T. and Lincoln Laboratory  LINCOLN. REHASH 11501. U.S.A. CAELEADORESS SOCIAl LINCOLN 

do not receive any funds from Project 
N ALOE Themis. Lincoln Laboratory conducts 
IIITTEII PEAUIILIW CIIRPOHATIIIN 

whatever staff meetings and seminars it Circle Na. 96 an Readers' Service Card 
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has on the laboratory premises which 
are located in government-owned build- 
ings in Lexington, Massachusetts, ad- 
jacent to Hanscom Air Force Base. The 
implication that Lincoln Laboratory  
runs seminars or meetings for its per- 
manent staff or for visiting scientists at 
resort or vacation areas has no basis ' 

in fact. 

Massachusetts Institute of Technology,   '  

Cambridge 02139 

CQntaminating Hamster Cells 

The Bulletin of the Tissue Culture I 
Association (September, 1967) lists 
several "Catastrophies in the tissue cul- 
ture laboratory." I should like to call 
attention to our mistaken observation 
of "enhanced growth of human embry- 
onic cells infected with adenovirus 12" 
(1). 

The inadvertent presence of some With this steady flow HOtTERTM pump 

contaminating hamster cells in cultures 
from the same human embryo received you handle 
months apart was responsible ultimately 
for this "enhanced growth." A similar 
culture purchased from the same source two fluids simultaneously 
but derived from a different embryo did 
not develop accelerated growth. It be -at oierent 

(O25OO mi,or 
came clear that a few contaminating rates 
cells were transformed in the presence 
of virus and eventually replaced the The RL17S Holter bilateral roller pump offers laboratory workers 
human cell population as the latter and clinicians the means of pumping two discrete systems at 
was less resistant to killing. Identifica- linearly related rates. 
tion of the hamster cells was by im- A high and a low RPM range for the roller head provide 
munologic and karyotypic studies and optimum control of pumping rates. Within each range, 
by animal inoculation, speed is infinitely variable. Internal solid state voltage regulation 

In order to test for the possibility contributes to a pumping accuracy of ?1%. Delivery volume 
that some of the human cells might vs. pressure curves are flat up to 290 mm Hg positive pressure 
have been similarly affected, a culture and 200 mm Hg negative pressure. Precision molded silicone elastomer pumping chambers elimin- 
taken soon after infection was passaged ate the hysteresis effects that make PVC and polyethylene un- 
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You can use the rugged Leltz LABOLIJX it is equipped with the new 

10 hours a day, 6 days a week-week , PIano objectives which corn- 
in, week out-for the hardest kind of pletely eliminate curvature of field. 
routine lab work, and it won't get out of It's versatile, too, with interchange- 
alignment. It keeps on giving you the le Components that make it 
same dependable results no matter how adaptable to almost any field of in- 
hard you push it. vestigation-bright field, dark field, phase 
Yet the Leitz LABOLUX is sophisticated enough contrast, incident light, fluorescence, photo- 
to be used for critical research projects. And in- micrography. And the LABOLUX has built-in 
expensive enough so you can buy it without making Koehler illumination. 
a big hole in your budget. So if you're looking for an all-around microscope that 
This fine instrument gives you the famous Leitz pro- combines ruggedness with precision, look into the 
cision in all its mechanical and optical components and Leitz LABOLUX. Write to Leitz for complete information. 

E. Leitz, Inc., 468 Park Avenue SOUt11A New York, N.Y. 10016 VACUA 
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AMERICAN ASSOCIATION FOR Are Grades Necessary? 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the College grades and grading systems have become targets of criticism 
presentation and discussion of imiortant issues for several reasons. Before the rules concerning student deferment were 
related to the advancement of science, including 
the presentation of minority or confficting points changed earlier this year, some students objected to the release of grades 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- to draft boards. Grades have symbolized objective examinations, machine 
ingly, all articles published in Sclence-inciuding records, and other efficient devices and practices that critics have some- 
edtoriais, news and comment, and book reviews 
-are signed and reflect the individual views of the times indicted as evidence of the dehumanization and regimentation of 
authors and not official points of view adopted by higher education. And students have objected to having permanent grade 
the AAAS or the institutions wi which the 
authors are affiliated, records given by instructors from whom they feel alienated for courses 

Editorial BearUt they consider irrelevant. 
1968 1969 There is irony in this situation. Students sometimes complain of the 
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GusTAv 0. ARRHENHJIU RICHARD c. LEWONTIN decide what and when they want to learn and would permit each to 
FRED R. EGGAN ALFRED 0. C. NIER progress at his own self-determined rate. Under such conditions-in 
HARRY F. HARLOW FRAN W. PUTNAM 
MILTON HARiu5 theory, although never completely in practice-each student (given the 

time he needed) could master each course he took. What then would 
Editorial Staff course grades mean. 

Editor There is a further irony, for many instructors are also skeptical of 

PHILIP H. ABELsON the grading system. That grading standards vary widely among institu- 
Publisher Busioe Manager tions, departments, and instructors is generally known; a student's grade 
DAEL WOLFLE HANS N 55BAUM in a particular course is at be t an imperfect measure of what he knows 
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LOIS SCHMITT, BARBARA SHElTER, YA Li SWIGART, and educational facilities. But it does mean that instructors can be more 
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p.. they're always on the scope of an 
When you average and display physiological or other noisy 
signals on the HP 5480A Signal Analyzer, they stay right where HP IyI1dI Analyzer 

you want them. Conventional signal averaging techniques for 
retrieving signals buried in noise let the waveforms grow and 
waver until eventually they wander off the scope, and often you 
don't get the picture till the averaging is completed. 

With the new HP 5480A Signal Analyzer, you can always see 
what is going on. You have a flicker-free picture, no matter how 
slow your sweep speed. The display is always calibrated The 
only change observable is the reduction of noise in your signal 

Another feature of the HP 5480A Signal Analyzer is that it will 
even follow a slowly varying signal. In this mode of operation 
using a novel computing technique, previous information is I  HIE "AV 
selectively deemphasized with respect to new information. This U 

mode is particularly useful if you want to observe changes .4)..... 

caused by varying your experimental parameter ,. 

If you prefer to use the conventional summation techniques of 
averaging where your signal "grows" during the averaging proc- 
ess, it can be done with the flick of a front panel switch U 

Another flick of the switch and the display is automatically 
calibrated at the end of a preset number of sweeps. 
Use it to monitor noise or obtain a signal for variance analysis. 
Or use it for histogram generation and multichannel scaling. 
There are two input channels for averaging or summing of two 
events. Plug-in construction guards against obsolescence. 
Specially designed to interface easily with many analog and 
digital devices, an input/output coupler will give flexibility in 
feeding data to digital processing equipment, including general 
purpose computers such as HP's 2116A or 2115A HEWLETT It PAflW'APfl 
The accuracy of true averaging plus the convenience of steady,  ALAALIAAL. 

flicker-f ree traces brings a new dimension to a variety of ana- 
lytical fields such as electroencephalography, cardiography, 
neurology, spectroscopy and other medical, biological, chemical D I G I TA L A N A LY Z E R S 
and physical research. Price: $9500. 
For complete details and comprehensive data sheets, call your 
local HP field engineer or write Hewlett-Packard, Palo Alto9 
California 94304; Europe: 54 Route des Acacias, Geneva V21149 
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describes 

15 Mettler 
top-loading 

balances 
Mettler's high-speed, easy-to- 
use, top-loading balances are 
fully described in a new cata- 
log. Included are units with performance levels 
ranging from semi-analytical to 11-kilo high ca- 
pacity. All are precise, rapid-reading and; offer 
improved precision-to-capacity relationships. 

Most unusual is the new Model P160. It features 
a reversible scale for weight loss studies and gravi- 
metric titrations. Most versatile is the widely-used 
P1200. Its 1200-gram capacity and ?10-milligram 
readability make it ideal for the vast majority of 
routine weighings. All Mettler top-loaders can be used for five dif- 
ferent types of weighings. Included are weighing 
of unknowns, batching, check-weighing, weighing- 

Easy to see and set! Large 8" dial can be set for any time in, and below-balance weighing. 
within range of 3600 distinct settings (1 sec. to 60 mm., Request Bulletin P from Mettler Instrument Cor- 
1 mm. to 60 hrs., etc.). At end of preset interval, alarm poration, 20 Nassau Street, Princeton, N. J. 08540. 
sounds and external load is automatically switched on or 
off. Split-second synchronous accuracy. Models at $26 to 
$36. Write for new 8-page illustrated catalog. 
DIMCO-GRAY COMPANY 

207 E. Sixth St., Dayton, Ohio 45402 
Circle Na. 78 an Readers' Service Card Circle Na. 72 an Readers' Service Card 

To learn pie about the e well irnt . . d. n.tnm . 

Mt ie to M91$ba $centi i Instrumeuts t)epartte t 
S(O EllivI  Avee P lo Alto Ca i oruja 43O4 

 JE' ttact MehaEs UAN  chus da $tcll 

20 SEPTEMBER 1968 Circle No. 47 on Readers' Service Card 1263 



A. M. Burt (Nashville). Plant tissue 
was found more difficult to prepare than 
animal tissue. The prevention of virus 

I redistribution in plant cells during the 

preparation for autoradiography was 
) - ) discussed by D. B. Schlegel (Berkeley) 

and W. G. Langenberg (Lincoln). The 
superiority of section freeze-substitution 
in the preservation of certain enzyme 
reactions compared to classical fixation 
and embedding techniques was demon- 
strated by J. P. Chang (Houston). Al- 

....,, . though this method has been used for 
the tissue preparation in autoradiog- 

Now, for the first time, all the materials necessary raphy, the application of an organic 
- for teaching and demonstrating the gel filtration solvent, albeit at low temperature, 

technique to chemistry students are together in a may obviate its applicability in the 
convenient, economical self-contained unit.. .the autoradiography of diffusible com- 
Sephadex? University Kit. Here's what you'll find pounds. The implications of freezing 
when you open the handy carrying case: and thawing for maintaining tissue 

structure and viability were discussed 
in two papers by H. T. Meryman 
(Bethesda) and B. F. Trump (Durham). 
It was emphasized that ice crystal dis- 
ruption and cryosmosis probably can- 
not be eliminated but may be mini- 
mized by rapid freezing and mainte- 

- ..... ?>' nance of low or ultralow temperatures 
during tissue preparation. Preliminary 

1. A standard Sephadex? Laboratory Column, data on the utilization of low-tempera- 
ture tissue cutting for electron-micro- 

2. Sephadex - one vial each of G-25 and G-100. scopic autoradiography were shown by 
3. Six sample vials - each containing a mixture of T. C. Appleton (London) with a cry- 

three different molecular weight colored mate- ostat microtome and by A. K. Christen- 
rials. sen (Stanford) with a freezing micro- 

4 Instruction manual containing a full 45-minute tome. The subcellular morphology in 
lecture outline and suggested experiments, the presented photomicrograms ap- 

This complete teaching aid is indispensable for peared different from those obtained 
universities, research institutions, and industrial by classical fixation and embedding 

4 laboratories interested in acquainting students and procedures. Considerable improvement 
researchers with the Sephadex gel filtration tech- of technique will be needed, however, 
nique so widely used in research and industry for before judgments on authenticity can 

fractionation of biological materials, be made and classical pictures are chal- 
the lenged. Electron-microscope autoradi- 
To order your Sephadex University Kit, complete the COUPOfl ography of diffusible compounds will 
below and return it to us. 

have to await the perfection of low- 
PHAIIMACIA FINE CHEMICALS INC. temperature tissue preparation and, as 
800 Centennial Avenue, Piscataway, New Jersey 08854 S. Ullberg (Stockholm) pointed out, 

LI) Pharmacia (Canada) Ltd., 110 Place Crtmazie, jfl Suite 412, Montreal 11, P. Q. 
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soc., San Juan, Puerto Rico. (H. H. Seiler, 54 connectors for repairing or connecting 

INSTRUMENTS INC. 517 Bayshore Blvd., Tampa, Fla. 33606) tubing from 5 mm to 12 mm 0.0. Industrial Park! Dover, N.J. 07801 15-16. American Psychiatric Assoc., Randolph Chicago, Ill. (L. Rudy, Illinois Psychiatric $29.50 ea, TEL (201) 361.5550 * (212) 267.i69a 
Affiliates in Inst., 1601 XV. Taylor St., Chicago 60612) FUr inIUrmaUUU UU MAN-O-LOK cUUs!rUcIiUU K/lU wriIe fUr bUlIeij, France, Germany, united Kingdom and Sweden. land, Ohio. (XV. R. Lang, 1025 Walnut St., o  ,..,  Representatives throughout the world. Ill. (The Institute, P.O. Box 1485, Pom- - [1   I  'ff 'T  

WORLD'S LARGEST PRODUCER OF pano Beach, Fla. 33061) LIJJ LJ\I tJ\J J V UIiU U  
MULTICHANNEL ANALYZERS 17-20. Academy of Pharmaceutical AUUfaUfe thrUUUn yUU( lobaralUry SUPUIY dealers 
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St., Columbus, Ohio 43214) dO-it-yourself laboratory glass systemt 

6-9. Operations Research Soc. of Amer- For organic chemistry, handling gases, 
ica, 34th, Philadelphia, Pa. (J. H. Engel, fluids, vacuum or pressure. You watch 
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son Blvd., Arlington, Va. 22209) transparent Tefion joints. 

* 9 6-9. Conference on Respiratory Ther- 
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land, Ohio. (XV. R. Lang, 1025 Walnut St., 

7-10. Association of Clinical Scientists, * Philadelphia, Pa. 19107) rVeiUeIcet,IrU, Un 
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Goldstein, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

18-20. Institute of Electrical and Elec- 
tronics Engineers, 7th, Cocoa Beach, Fla. 
(L. F. Williams Aerospace Corp., P.O. Box 
4007, Patrick Air Force Base, Fla. 32925) 

18-20. American Petroleum Inst., Chi- 
cago, Ill. (Secretary, Program Commission, 
1271 Avenue of the Americas, New York 
10020) 

18-21. Symposium on Basic Mecha- 
nisms of the Epilepsies, Colorado Springs, 
Cob. (J. K. Penry, Section on Epilepsy, 
Room 8A-03, Bldg. 31, National Inst. of 
Neurological Diseases and Blindness, Na- 
tional Institutes of Health, Bethesda, Md. 
20014) 

18-21. Conference on Engineering in 
Medicine and Biology, Houston, Tex. 
(XV. T. Maloney, Suite 620, 6 Beacon St., ou mean  con gei , Boston, Mass. 02108) 

18-21. Conference on Magnetism and $50,000 of TIAA Life insurance Magnetic Materials, 14th, New York, N.Y. 
(D. T. Teaney, iBM Thomas J. Watson 

Research Center, Box 218, Yorktown 
for less tnan 'tVV( Heights, N.Y. 10598) 

18-22. Society of the Plastics Industry, 
Inc., Chicago, Ill. (The Society, 250 Park 
Ave., New York 10017) 

/8-22. American Water Resources 
That's what an Asststant Professor asked u. .s when he hq'ard Conf., 4th, New York, N.Y. (P. Cohen, 

U.S. Geological Survey, 1505 Kellum about TIAA's low life insurane costs. 
Place, Mineola, N.Y. 11501) 

It's true. At his age 30 the annual premium for a 19. Air Pollution Control, Columbia, 
20-Year.I-lame Protection policy providing $50,000 initial Mo. (Extension Div., Whitten Hall, Univ. 

of Missouri, Columbia) 
amount of insurance is $15900 The first-Vear dividend, 19-20. Council on Arteriosclerosis of 
based on our current dividend scale is $61.00, making the American Heart Assoc., Bal Harbour, 

a net payment of $9800 Dividends, of course, are not Fla. (Dept. of Councils and International 
Program, American Heart Assoc. Natl. 

guaranteed. Office, 44 F. 23 St., New York 10010) 

The Home Protection pI.n is level pfemium Term in- 19-21. Photovoltaic Specialists Conf., 
7th, Pasadena, Calif. (R. F. Fischell, Ap- 

surance providing its largest mount of protection initially, plied Physics Lab., Johns Hopkins Univ., 
reducing by.chedule e ch year to recognize decreasing 8621 Georgia Ave., Silver Spring, Md. 
insurance needs, Ths is just one example of the many low- 20910) 

19-22. Acoustical Soc. of America, 
cost TIAA plans available If you need more protection for Cleveland, Ohio. (The Society, 133 F. 45 
your family ask us to mail you a personal illustration with St., New York 10017) 

figures for a po!icy issued at your a.ge We'll also send the 20-22. National Soc. for the Prevention of Blindness, Inc., New York, N.Y. (J. XV. 
Life Insurance Guide describing other TIAA 'policies. Ferree, 79 Madison Ave., New York 

10016) 

ELIGIBILITY 20-22. Microelectronic Packaging and Interconnection Conf., Palo Alto, Calif. 
Eligibility to apply for this or other TIAA life (D. H. O'Neill, Soc. of Automotive Engi- 
insuranc islimited to, person employed at - neers, 485 Lexington Ave., New York 
the time of itpplication'by a college, univer- 10017) 

other nonprofit educa- 20-24. Society for Clinical and Experi- sity, private school, or mental Hypnosis, 20th, Chicago, Ill. (The tional or scjeitific institution ihat qualifies Society, 353 XV. 57 St., New York 10019) 
for TIAA el'gibility. 21-22. Chemical Kinetics Symp., Chapel 

Hill, N.C. (L. Pedersen, Dept. of Chemis- 
try, Univ. of North Carolina, Chapel Hill 

* 27514) 

-?- * * a a - 21-24. American Anthropological As- el soc., Seattle, Wash. (Executive Secretary, 
TEACHERS INSURANCE AND ANNUiTY ASSOCIATION I 1530 P St., NW, Washington, D.C. 20005) 
730 Third Avenue, New Vorli, N. Y. 10017 

25-27. American Physical Soc., Miami, 
Please mail the new Life Insurance Guide and a personal illustration. I Fl (Executive Secretary, 538 XV. 120 Your I St New York 10027) 

Name Date of Birth I 29-30. Membrane Proteins Symp., New 
Addreu______________________________________________________ ___________ ork, N.Y. (J. Newkirk, New York Heart 

Assoc., 2 F. 64 St., New York 10021) 
Dependents' Ages I 29-30. National Federation of Catholic 
Nonprofit Employer_______________________________________________________________ Physicians' Guild, Miami Beach, Fla. 

college, university, or other educational or Ucieniufic inUtitution I (R. H. Herzog, 2825 N. Mayfair Rd., 
L???Gelman. Wiley, New York, 1968. xiv + 
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PUBLISHING CORPORATION Honeywell puts 

INTERNATIONAL JOURNAL precise, dependable 

OF THEORETiCAL PHYSICS environmental 
Editor: J. Yates, Department of Chemistry, Salfard University, Lanca- 

shire, England 
Patron: L. de Brogl ie, Academie des Sciences, Institut de France, controls w ithin 

Paris, France 
Editorial Board: 

C. W. Kilmister, A. 8. Komar, H. Margenau, A. Mercier, your budget 
P. Bergmann, N. N. Bogolubov, 0. Bohm, G. Gamow, I. J. Good, H. J. 
Y. N.e'eman, R. Penrose, M. Sachs, H. J. Treder, J. P. Vigier and 
W. Yourgrau 
Contents: Volume 1, Number 1, April 1968 Now you no longer need to put up with 
La Thermodynamique relativiste et Ia Thermodynamique cach4e des crude, slow-acting, inaccurate methods 
particules, L. de Brogue * Comments on the Scalar-Tensor Theory, 
P. Bergmonn * On Causal Dynamics without Metrisation (Parts 1 and 2), of environmental control because of bud- 
J. M. Cole * Fundamental Limitations on the Detectability of Electro- get limitations. Honeywell has developed 
magnetic Signals, C. W. Heistrom * Relativistic Fluid Dynamics in a Non- 
Vacuum Regime, M. Z. von Krzywoblocki * Quantenmechanik, Beobach- a system of precise, accurate controls 
tung und Deutung, A. Londe * Twistor Quantization and Curved costing one-third to one-fifth of com- 
Space-Time, R. Penrose * Astronomical Implications of a Cosmological 
Theory of Light Propagation, S. J. Prokhovnik * On the Simplicity of parable systems. 
Haag Fields, A. Schoch. The Honeywell system has controls for 
VOLUME 1 (4 ISSUES) 1968: $18.00 SINGLE ISSUE: $ 5.50 humidity, temperature, light, sound and 
ADD 7O FOR POSTAGE OUTSIDE THE U.S. 
(Available from Plenum Press in the Western Hemisphere only) other variables. They can be programmed 
SAMPLE COPY AVAILABLE ON REQUEST. to chronological, sequential or other 

consultants bureau/plenum press modes as desired. All have been de- 
Divisions of Plenum Publishtnr Corporation signed with flexibility in mind. You can 

227 WEST 17TH STREET, NEW YORK, N.Y. 10011 buy exactly the amount of control so- 
Circle No. 69 on Readers' Service Card 

phistication you want, without purchas- 
ing unwanted control capacity. As your 
requirements grow, you can add addi- 
tional equipment, economically. What- 
ever your control problem, Honeywell 

/ can help you solve it. 

- FREE BROCHURE 
For complete facts on 

/ Honeywell's new family * I 
of precision environmen- I 'I 
tal controls send in the 
coupon below. 

/ Honeywell 
AUTOMATION 

? 
Mr. Bill Crosley I Honeywell 

I 
/ I Apparatus controls Division 

----  I Minneapolis, Minn. 55408 
I Please send me your free brochure on environmental controls. h -t - ' 
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STATE______ 
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International and Foreign Meetings 

October i,   

21-28. International Symp. on Physico- 
chemical Mechanisms of Carciaogenesis,  ii cL 
Jerusalem, Israel. (E. D. Bergmann, Dept. . L L 
of Chemistry, Hebrew Univ., Jerusalem, 
Israel, or B. Pullman, Institut de Biologic Anot ner superu 

Physico-Chimique, 13, rue Pierre Curie,  44I,vv 

Paris 53, France) IJIIULUIIIUILII.Jllel IIUIII 
3 1-i. Symposium on Artificial Limbs, 

London, England. (Public Relations Offi- 
cer, Institution Soc. of America, 530 
William Penn P1., Pittsburgh, Pa. 15219) 

November 
3-8. Israel Surgical Soc., 8th congr., Dark current at 

Jerusalem. (Organizing Committee, 8th 9flflAmn VVIIIs/Lu men typloally 
Congr. of the Israel Surgical Soc., P.O. 

4-8. Symposium on the Use of Nuclear 2X10 
Box 7276, Jerusalem) Amps 
Techniques in the Prospecting and Devel- 
opment of Mineral Resources, Lima, Peru. 

I * (S. Eklund, Intern. Atomic Energy Agency, 
Karntner Ring 11, A-1010 Vienna, Aus- 
tria) 

4-9. Canadian Heart Foundation, Ca- 
nadian Cardiovascular Society, Vancouver, 
B.C. (Secretary, Canadian Heart Founda- 
tion, 1130 Bay St., Toronto 5, Ont.) 

11-13. Geochemical Soc., Mexico City, 
Mexico. (E. C. T. Chao, c/o U.S. Geo- 
logical Survey, Washington, D.C.) 

11-13. Geological Soc. of America, 
Mexico City, Mexico. (R. C. Becker, The 
Society, Colorado Bldg., P.O. Box 1719, 
Boulder, Cob. 80302) 

11-13. Society of Economic Geologists, 
Mexico City, Mexico. (R. A. Laurence, 
P.O. Box 1549, Knoxville, Tenn. 37901) 

11-13. Mineralogical Soc. of America, 
Mexico City, Mexico. (I. J. Holmes, Dept. 
of Geology, Columbia Univ., New York, 
10027) 

11-13. Paleontological Soc., Mexico 
City, Mexico. (R. L. Langenheim, Dept. of 
Geology, Univ. of Illinois, Urbana) 

13-15. International Reinforced Plastics 
Conf., London, England. (British Plastics A rugged versatile tube utilizing the 
Federation, Reinforced Plastics Group, 47- 
48 Piccadily, London, W.1) special EMI CsSb box and grid design. 

18-23. International Seed Testing As- Typical gain of 3 x 106 at 1100 volts 
soc., 15th, Palmerston, New Zealand. (The makes it an excellent tube for portable 
Association, Binnenhaven 1, Wageningen, instruments. Variants are available 
Netherlands) . with "S", 5.10, and S.20 cathodes as 

19-20. Symposium on Tribology in 
Railways, London, England. (Public Re- well as with quartz windows for UN. 
lations Officer, Institution of Mechanical work. 
Engineers, 1, Birdcage Walk, Westminster, The characteristics of the 9524.B ex- 
S.W. 1, London) 

20-24. Pan American Congr. of Otorhi- emplify the type of performance to be 
nolaryngology and Bronchoesophagology, expected from the more than sixty 
Mar del Plata, Argentina. (C. Arauz, different photomultipliers made by 
Casilla de Correo 45B, Sue. 53, Buenos EMI in sizes from 1 to 12" in diameter. 
Aires, or H. von Leden, 11600 Wilshire Most types are available from stock in 
Blvd., Los Angeles, Calif. 90025) 

20-26. International Automation and the U.S. 
Instrumentation Conf. and Exhibition, Write for our latest catalog and the 
10th, Milan, Italy. (Studio A. Barbieri, 

* Via Marcona, 49, 20129 Milan) name of your local representative. 
26-27. International Aerospace Exposi- 

tion, Montreal, P.Q., Canada. (B. G. New- 
man, Dept. of Mechanical Engineering, 

CORPORATION 

McGill Univ., Montreal 2) 
A - A - 28. Symposium on Hydrostatic and Hy- GEIUCOM DIVISION 

- dromechanic Transmission, London, Eng- 80 Express St. 
, . . land. (Public Relations Officer, Institution Plainview, 1.1., N.Y. 

of Mechanical Engineers, 1, Birdeage 516-433-5900 TWX 516-433.8790 
Walk, Westminster, S.W.1, London) * EMI ELECTRONICS, LTD., ENGLAND 
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International and Foreign Meetings 

October i,   

21-28. International Symp. on Physico- 
chemical Mechanisms of Carciaogenesis,  ii cL 
Jerusalem, Israel. (E. D. Bergmann, Dept. . L L 
of Chemistry, Hebrew Univ., Jerusalem, 
Israel, or B. Pullman, Institut de Biologic Anot ner superu 

Physico-Chimique, 13, rue Pierre Curie,  44I,vv 

Paris 53, France) IJIIULUIIIUILII.Jllel IIUIII 
3 1-i. Symposium on Artificial Limbs, 

London, England. (Public Relations Offi- 
cer, Institution Soc. of America, 530 
William Penn P1., Pittsburgh, Pa. 15219) 

November 
3-8. Israel Surgical Soc., 8th congr., Dark current at 

Jerusalem. (Organizing Committee, 8th 9flflAmn VVIIIs/Lu men typloally 
Congr. of the Israel Surgical Soc., P.O. 

4-8. Symposium on the Use of Nuclear 2X10 
Box 7276, Jerusalem) Amps 
Techniques in the Prospecting and Devel- 
opment of Mineral Resources, Lima, Peru. 

I * (S. Eklund, Intern. Atomic Energy Agency, 
Karntner Ring 11, A-1010 Vienna, Aus- 
tria) 

4-9. Canadian Heart Foundation, Ca- 
nadian Cardiovascular Society, Vancouver, 
B.C. (Secretary, Canadian Heart Founda- 
tion, 1130 Bay St., Toronto 5, Ont.) 

11-13. Geochemical Soc., Mexico City, 
Mexico. (E. C. T. Chao, c/o U.S. Geo- 
logical Survey, Washington, D.C.) 

11-13. Geological Soc. of America, 
Mexico City, Mexico. (R. C. Becker, The 
Society, Colorado Bldg., P.O. Box 1719, 
Boulder, Cob. 80302) 

11-13. Society of Economic Geologists, 
Mexico City, Mexico. (R. A. Laurence, 
P.O. Box 1549, Knoxville, Tenn. 37901) 

11-13. Mineralogical Soc. of America, 
Mexico City, Mexico. (I. J. Holmes, Dept. 
of Geology, Columbia Univ., New York, 
10027) 

11-13. Paleontological Soc., Mexico 
City, Mexico. (R. L. Langenheim, Dept. of 
Geology, Univ. of Illinois, Urbana) 

13-15. International Reinforced Plastics 
Conf., London, England. (British Plastics A rugged versatile tube utilizing the 
Federation, Reinforced Plastics Group, 47- 
48 Piccadily, London, W.1) special EMI CsSb box and grid design. 

18-23. International Seed Testing As- Typical gain of 3 x 106 at 1100 volts 
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illus. $9.95. Coles. John De Graff, Tuckahoe, N.Y., 

Developmental Biology. A Laboratory 1968. 304 pp., 20 plates, illus. $12.50. 
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Lister. University of New Mexico Press, Ionospheric Radio Communications. Features 
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of Behavior. John Paul Scott. Brooks/Cole pp., illus. $25. 
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ihen precision When ultra-sensitive equipment must be isolated from vibration -- - when pre- cise alignment must be maintained - a - Barry Controls' patented Serva-LevI? 
I$a systems provide the answer. 

Optical systems, laser units, analytical equipment . - . any sensitive, high-pre- 
cision research equipment operates better, more reliably, on a Serva-LevI system. 

With a typical Serva-LevI system, vibration isolation efficiency is better than 
85% at disturbing frequencies as low as 3.5 cps ... 95% at 6 cpsl And you 

gain automatic, continuous level control at each support point to within O 
millionths of an inchl 

For precision 
apparatus such as 
microtomes, small 
vacuum chanbers, 
optical microscopes, 
etc., the standard 
Serva-Bench 
provides all the 
advantages of a 
Serva-LevI system -x -, 
in a desk-height, 
granite-to - 

work bench. 

Our Bulletin 7 goes into the details in depth, although not as well as one of our Field Engineers 
can. whichever one you would like to see is readily available Just call or write us. 

Unretouched 
comparison of the 
typicai dynamic 
motion of a floor 
(lower trace) versus 
the response of A Oiv,see of - 
a mass supported Daffy Weight Corperabon  
on a Serva-Levi i 
system (upper 1825 WEBSTER STREET 1 2323 VALLEY STREET 1 700 PLEASANT STREET 
trace). DAYTON, OHIO 45404 1 BURBANK, CALIF 91505 I WATERTOWN, MASS. 02172 
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