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In initial tests using a rhesus monkey, two members ot the researcn team at Stantord con- 
trol the blue-green beam from a Model 140 continuous wave argon laser by means of a 
shutter mechanism and an optics aiming device. 

Laser medical researchers 
get green light 

The first laser retinal "spot-welding" was done with a red light, from 
a ruby laser. The technique was successful, but it was only a begin- 
ning. In new research- aimed at a more fundamental understand- 
ing of the effects of laser energy on ocular tissue-a team of 
ophthalmologists and scientists at Stanford Medical School and 
Stanford Research Institute is exploring many new directions. In 
the process the team is using a new gas laser which can emit light 
of varying colors. 

In laser photocoagulation, for example, one of the problems has 
been that the red light of the ruby is not well absorbed by the red 
color of hemoglobin, thus limiting its effectiveness in treating blood 
vessel diseases of the retina. Now the researchers have the use 
of green light from Spectra-Physics' Model 140 argon laser, light 
which is absorbed more completely than the red, and which per- 
haps will prove useful in treating these blood vessel problems. 

In other tasks, the researchers hope to (1) determine if any par- 
ticular laser beams or wavelengths have advantages over others 
in treating eye diseases with light; (2) photograph-with cameras 
capable of exposing up to 9,000 frames per second -the actual im- 
pact of the laser beam on ocular tissues; and (3) create a hologram 
of the inside of the human eye, to provide a 3-D image they can then 
study at leisure. 

For medical applications, as well as for other scientific, indus- 
trial, geodetic, and military uses of laser energy, Spectra-Physics 
gas lasers have illuminated nearly every significant advance. Per- 
haps a look at our product line will suggest some of the reasons 
why. Write or call us at 1255 Terra Bella, Mountain View, California 
94040; (415) 961-2550. In Europe, _ 
Spectra-Physics, S.A., Mellinger- Spectra-Physics 
strasse 6, 5401 Baden, Switzerland. 



Films, filmstrips, transparencies... 

New Mettler teaching aids 
make straight the way 

of the educator 

The first few hours of beginning chem- 
istry require the wisest use of teaching 
talent - you've got to teach your entire 
class how to get valid results from 
your balances. Because weighing is 
really a one-man thing, community ef- 
forts lead to short tempers, long faces 
and general lack of accomplishment. 

FRET NOT... 
PEEK INTO OUR ARMAMENTARIUM 

Things now are better than they were 
before. We at Mettler have produced, 
in response to requests from educators 
in the same fix as you, teaching aids 
including sound films in color, film- 
strips, transparencies and student 
weighing instructions. We call our 
collection the Mettler Armamentarium. 
Our teaching aids are yours on the 
most attractive terms imaginable... 
films on free loan, filmstrips and trans- 
parencies at cost, and student weigh- 
ing instructions for free. 

SOUND FILMS IN COLOR 
Newest is the 21-minute 16mm color 
film, "The Top-loading Balance." Cover- 
ing theory, application and use of 

Mettler P-type balances, this film helps 
you convey the complete story in min- 
imum time and with maximum impact. 
This film is particularly timely, now 
that the top-loader is gaining ever 
wider acceptance in research, indus- 
trial and academic fields. 
A film we produced last year, "The 
Modern Balance," has been viewed by 
hundreds of thousands of students. It 
covers the history of the balance from 
Babylonian to modern times through 
worls of art and sculpture. It also pro- 
vides a brief review of weighing theory 
and instruction on using the modern 
analytical balance. It treats the modern 
single-pan balance, a Mettler innova- 
tion, sympathetically. Running time is 
sixteen minutes. 

SINGLE-CONCEPT TEACHING AIDS 

Filmstrips, accompanied by records and 
scripts, are available for $15 each on 

the following subjects: how to use 
Mettler P120, P1000, or P1200 top- 
loading balances; how to use Mettler 
H6 Digital or H15 analytical balances; 
top-loading balance theory; analytical 

balance theory; and sources of weigh- 
ing errors. These permit individual 
students or small groups to cover a 
single topic in only eight minutes. 

Transparencies for overhead projec- 
tion, yours for $5 each, enable you to 
get across a relatively small subject to 
a large group in a brief period. They 
include "Substitution Weighing The- 
ory," "Reading a Top-loading Balance 
Optical Scale with Pointer," "Reading 
an Analytical Balance with Vernier." 

and exact reproductions of any Mettler 
balance readout. 

Filmstrips and transparencies let you 
pace your teaching to the needs of 
your students. 

AND NOW ... THE FREEBIES 
We will supply you, at no charge, suit- 
able quantities of the following: stu- 
dent weighing instructions for Mettler 
P120 top-loading balances; student 
weighing instructions for Mettler Model 
H analytical balances; instructions for 
lecture demonstration of theory of 
weighing; and experiment on balance 
use and measurement technique. 

Write us, on your school letterhead, 
detailing the items you would like to 
receive. We are Mettler Instrument 
Corporation, 20 Nassau St., Princeton, 
New Jersey 08540. 
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E) ZOOLOGICAL SCIENCES (F) BOTANI A SCIENCES ~ Diamonds, when sectioned and etched 
lightly in hot potassium nitrate, pro- 
duce a stratigraphy of etch pits. When 
illuminated obliquely, the etched dif- 
fusing regions appear bright; the non- 
etched regions appear dark. Etched 
regions, presumably rich in disloca- 
tions, are type I regions; the dark 
areas are type II. Clearly, the crystal 

.. .. has grown in alternating layers of the 
two types (about X 650). See page 

o e a e S e.e was to_'q de n48adIrpredn1173. [S. Tolansky, Royal Holloway 
College, University of London] 



The laboratory fermentor 
you don't have to 
autoclav 

Now you can grow 5 to 24 liters 
of cells in a laboratory fermentor 
that can be completely steam- 
sterilized in place in less than 45 
minutes. While the medium is under 
continuous agitation, steam circu- 
lates through hollow baffles sub- 
merged in the vessel, drastically 
reducing sterilization time and 
minimizing heat-destruction of the 
nutrient. 

This self-sterilizing apparatus 
eliminates the aseptic preparation, 
handling, and autoclaving techniques 
required for glass fermentors, and 
reduces the possibility of 
contamination. 

Rapid cool-down is achieved after 
sterilization by circulating cold 
water through the baffles which also 
perform a number of other important 
functions. They are employed as 
a heat exchanger to circulate hot or 
cold water for the control of 
temperature; to achieve near- 
ambient operating temperature and 
overcome the high thermal 
influences of exothermic reactions 
and impeller friction; to baffle 
the agitated fluid medium; and to 
bubble air through the culture. 

The MicroFerm is so designed 
that all penetrations, ports and 
process lines, as well as the vessel 
itself, can be sterilized simultane- 
ously or individually at the discretion 
of the operator. 

Simple semi-automated operation 
of the MicroFerm is achieved 
by electrically operated process 
valves that perform a series of 
sequential operations by merely 
energizing a few switches. The 
switches are electrically interlocked 
to operate in perfect sequence no 
matter which switch is energized first. 

Completely instrumented for the 
growth of cells under well defined 
conditions of agitation, aeration, 
temperature, pressure and pH, 
the MicroFerm can be used for 
batch production and continuous 
culture of micro-organisms. 

Write for 
Catalog MF-128S / 987 

NEW BRUNSWICK SCIENTIFIC CO.,INC. 
1130 SOMERSET ST. * P.O. BOX 606. NEW BRUNSWICK, NEW JERSEY 08903 
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Instron testers: new tool for biophysical research. 
Instrontestingequipmentisproviding medical researchers deflections - as low as zero to two grams --are ideal for 
with a precise new tool for probing the mechanical char- small, low modulus samples. And there is plenty of room 
acteristics of a wide variety of biological materials. for associated test fixtures within the loading frame. 

For example, tests with Instron instruments per- Instron equipment is also a sensible capital in- 
mit establishing accurate profiles of the physical vestment. Our 'building-block" design approach 
characteristics of tendons. Other stress-strain evalu- means you buy only the equipment you need for 
ations of tissue, blood vessels and muscle fibers are your present test requirements. As your research 
furthering knowledge of the healing processes, l broadens, you extend capabilities through a com- 
chronic degeneration and the development and ap- plete line of fully modular accessories. 
plication of prostheses. ," Instron has several technical papers describing 

Instron equipment is ideally suited for medical rather unique research programs where stress- 
research. Exceptionally precise because of its ' strain analysis played an important role. 
electronic and servomechanism principles, s For copies of these papers, together with a list of 
Instron testing instruments can provide insight other papers of interest to scientists and 
into tensile, compressive and flow behavior as well as engineers, why not write today to: Instron 
fatigue, resilience, stress-strain energy, hysteresis, and a Corporation, 2500 Washington Street, De- 
variety of other physical properties. Full scale recorder partmentS-42, Canton, Massachusetts02021. 
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INFORMATION REQUEST FORM 

GUIDE TO SCIENTIFIC INSTRUMENTS 
A SERVICE OF SCIENCE MAGAZINE 

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

(212) 736-3664 

Date: 

Name of Company Division 

Street Address 

City & State Zip 

NAME OF COMPANY 
YOU WISH TO CONTACT. 

Name Title 

Department Employer 

Street Address City & State Zip Phone No. 

Gentlemen: 

My research problem or specific application is concerned with 

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

CATEGORY TITLE OF CATEGORY 

225 Balances, Analytical, Digital Readout 

Check Here: ( ) Please have a company representative call. 

( ) Please include price and delivery information. 

( ) Please send technical application information. 

( ) Please send descriptive literature. 

( ) Please make a formal bid. 

Signature 

THIS FORM IS DESIGNED FOR USE IN A WINDOW ENVELOPE 

The manufacturers listed in this Guide are pledged to answer promptly all inquiries, and personnel have been alerted to the form above. WE 
RECOMMEND THAT YOU DUPLICATE THIS FORM AND USE IT WHEN MAKING ALL DIRECT INQUIRIES TO MANUFACTURERS. PLEASE TYPE. 
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To: 

w 

.From: 

EXAMPLE: 



OLYMPUS CORPORATION <' 
OF AMERICA 
PRECISION INSTRUMENT DIV. . 
P. 0. Box 8968 Westgate %c 
Rochester, N. Y. 14624 
Send information on Olympus micro- 
scopes. My applications include: 

Name, 
Title 

urganization 

Address. 

City- 
State- Zip 



TYPE 549-5000 cm/ms STORED WRITING SPEED 
The exclusive Tektronix split-screen storage feature is available 
in two oscilloscopes, the Type 549 and the Type 564. 

You can use these oscilloscopes for storage or conventional 
operation-simultaneously-through use of their unique split- 
screen display capabilities. Either half of the screen can be 
used for up to one hour of continuous visual storage, the other 
half for nonstored displays, or the entire area can be used for 
conventional or storage displays. Each half of the screen can 
be independently controlled. Erase time is less than one- 
quarter of a second. 

Variable viewing time -an outstanding feature of the Type 549 
-allows you to automatically store displays, view them for a 
selected time, then automatically erase them on either or both 
halves of the screen. Two modes of operation are possible. In 
the After-Sweep Automatic Erase Mode, the selectable viewing 
time of 0.5 s to 5 s begins at the end of each complete sweep. 
After the viewing time, the display is automatically erased and 
the cycle begins again when the next sweep is triggered by a 
signal. 
In the Periodic Automatic Erase Mode, the sequence of storing, 
viewing time and erasure is continuous and independent of the 
sweep or signal. In this mode, the viewing time can also be 
varied from 0.5 s to 5 s. 

There is no degradation of stored traces during the selected 
viewing time, in either mode, and you can retain or erase displays 
manually whenever desired. 
The Type 549 uses letter and 1-series plug-ins for vertical de- 
flection. Bandwidth in nonstored operation extends from DC 
to 30 MHz, depending upon the plug-in used. Two integral time 
bases provide calibrated delayed-sweep operation. 

with either 

i Eof these 
Tektronix 

2 ' oscilloscopes 

TYPE 564-500 cm/ms STORED WRITING SPEED 
With bistable storage oscilloscopes, such as the Type 564 and 
Type 549, the contrast ratio and brightness of stored displays 
are constant and independent of the viewing time, writing and 
sweep speeds, or signal repetition rates. This also simplifies 
waveform photography. Once initial camera settings are made 
for photographs of one stored display, no further adjustments 
are needed for photographs of subsequent stored displays. 

Tektronix bistable storage cathode ray tubes are not inherently 
susceptible to burn-damage and require only the ordinary pre-. 
cautions taken in operating conventional oscilloscopes. 

The Type 564 uses 2- and 3-series plug-ins for vertical and 
horizontal deflection. Bandwidth in nonstored operation ex- 
tends from DC to 15 MHz, depending upon the plug-in used. 

Multi-trace, differential, sampling and spectrum analysis are 
among the displays possible with either oscilloscope. 

Type 549, without plug-in units .......... . $2475 
Type 1A1 Dual-Trace Plug-In Unit . ........$ 625 

DC to 30 MHz at 50 mV/cm, to 23 MHz at 5 mV/cm. 2 Hz to 
14 MHz at 500 /,V/cm, single channel. 

Type 564, without plug-in units ...... .' . $ 925 
Rack-Mount RM564, 7" high ...... $1025 

Similar electrical specifications to Type 564. 
Type 3A6 Dual-Trace Plug-In Unit ..........$ 525 

DC to 10 MHz, 10 mV/div to 10 V/div. Signal delay. 5 dis- 
play modes. 

Type 3B4 Time Base Unit ..............$ 425 
Sweep speeds from 0.2 /us/div to 5 s/div. Single sweep. Up 
to X50 direct-reading magnifier extends fastest sweep to 50 ns/div. 

U.S. Sales Prices FOB Beaverton, Oregon 

For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005, 

Depth and breadth of product line .,. part of the Tektronix commitment 
to continuing customer service 
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Hook up a spectrophotometer, densitometer, 
or similar instrument to Sargent's SRL 
Recorder. You'll get a continuous, true- 
potentiometric plot of transmittance on a 
linear scale. 
Replace the linear pen-drive gears with our 
precision log gears and plot absorbance 
directly on a linear scale. 
In fact, the SRL can be used to record, 
either linearly or logarithmically, any variable 
that has a DC-voltage analog. Or any 
variable (such as temperature, pH, or thermal 
conductivity) that will produce a potential 

by means of transducers. 
The SRL always produces a sharp, faithful 
plot, because its full-scale response is less 
than 1 second. Accuracy is ? 1/4 % or 10 
microvolts (whichever is greater) on the 
linear scale and ?0.003 at 0.4 absorbance 
on the log scale. 
There's more: A 240-mm-wide chart for 
accurate, convenient reading. Precalibrated 
range plugs for 1.0 to 120 mv and full-scale 
range attenuation control for both linear and 
log range. Electrically switched, 3-speed 
chart drive. Synchronous switching for 

simultaneous driving of chart and associated 
instrument (such as spectrophotometer). 
Filter switch to eliminate undesirable AC 
voltages. DC Zener power supply. 
The SRL Linear-Log Potentiometric Recorder 
is designed and manufactured by 
E. H. Sargent & Co. With pen, paper, range 
plugs, and connecting cables, it's priced at 
$1075. With disc integrator installed, the 
SRL costs $1800. 
Please call your Sargent man or write 
to us to arrange for a demonstration of the 
SRL Recorder. 

B^ iiii !iEiS i iiiSii iiiBi i"aii i^iii^ !:`:.i !!!!I: `1 

: SEPEB SARGENT? 
8 SEPTEMBER 1967 

Scientific laboratory instruments, 
apparatus, chemicals. E. H. Sargent & Co. 
4647 Foster Ave., Chicago, III. 60630 

Chicago/Anaheim, Calif./Birmingham 
Cincinnati/Cleveland/Dallas /Denver 
Detroit/Springfield, N.J./Toronto, Canada 
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the Melabs 

membrane osmometer 

instrument 
offers as many 
advantages 
for measuring 
molecular 
weights of 
macromolecules: 
from proteins 
to polymers. 

The new Melabs membrane os- 
mometer is the most versatile, simple 
and convenient instrument ever de- 
signed for measuring osmotic pres- 
sures of solutions of large molecules 
(20,000 to 1,000,000 number aver- 
age) .No other membrane osmometer 
offers these advantages for biomedi- 
cal and polymer applications: 
Cl Simplified design for easy opera- 
tion and maintenance. Melabs uses a 
direct-reading strain gauge detection 
system-eliminates servo systems and 
air bubbles. More compact, less com- 
plex and less trouble. 

D Wide temperature ranges. 5 C to 
well over 100? C in Model CSM-2, 
30? C to well over 100? C in Model 
CSM- 1. Built-in variable temperature 
control over entire range in both in- 
struments. 
D Wide pressure ranges. Four select- 
able ranges, 0-5 cm water, 0-10 cm 
water, 0-50 cm water, 0-100 cm water. 
D Performs equally well using water 
or organic solvents. Only stainless 
steel, Teflon?, and the membrane 
contact sample. 
L1 Competitively priced. In most in- 
stances, Melabs osmometers will be 

lower-priced than comparable instru- 
mentation. 

Additional details: sample size, 0.5 
ml. Response speed, 5-30 minutes. Ac- 
curacy, 4-0.5% full scale, any range. 
Recorder output, 0-1 mv dc. 

For complete information, please 
write to Melabs, Scientific Instru- 
ments Department, 3300 Hillview 
Road, Palo Alto, California. 

In Europe, 
write Melabs, 
S.A., 43 Rue 
De Namur, 
Brussels, 
Belgium, 

SCIENCE, VOL. 157 1096 



WHY UNITRON MICROSCOPES ARE SEEN IN 
Most brands of microscopes promise quality . . . But UNITRON really delivers it. 

Some other brands imply economy . . . UNITRON proves it . . check our prices! 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal 
advantages that customers have learned to expect when they specify UNITRON Microscopes - plus 
attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
'our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy 
. . .not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 

THE BEST OF CIRCLES 

O Please send UNITRON'S Microscope Catalog. 4-L 
I O I accept (without cost or obligation) your invitation 

to try UNITRON Model _ for 10 days. 

NAME 

ADDRESS 

CITY STATE 

MiIEIm 



A system A particle 
for low-level multiplier 
radiocarbon and that can be 
tritium research. reactivated. 

Tritium air 

and gamma area 

monitoring 
systems. 

Exceptionally sensitive, reliable system for 

precision gas counting of low-energy beta 
emitters. Electronic Console: three channel 
pulse charge analyzer measures the energy 
release distribution of counter events. Two 
channel printer automatically records the 
number of counts at pre-set intervals. Four 
independent scalers accumulate during 
each run. Advanced circuit design with com- 
puter-type logic avoids false noise pick-up; 
also provides outputs for coincidence events 
so that convenient measurements of filling 
purity are possible. Sample and Meson 
Counters: high counting efficiency with fill- 
ings of COs, C2H6, CH4 or P-10. Unusually 
stable background (8CPM at 1 atm C02 or 
P-10 in most locations). This 2.6 liter 
counter may be easily disassembled and 
reassembled for changing anodes or for 
decontamination. Meson guard counter 
provides electronic cancellation and display 
of meson pulses occurring in sample 
counter. Low background iron shield also 
available. 

For more information, request GC10-S. 
Circle No. 10 on Readers' Service Card 

This is a particle multiplie 
counting or c.urrent measur 
trons, ions, and UV and x-r 
addition to its remarkable re 
degradation, this unit can ac 
vated over and over again. V 
delivery a gain better than 1 
at a slightly higher voltage 
per electron in pulse count 
noise). If the gain drops belc 
under normal operation witl 
purchase, the first reactivatic 
(Subsequent reactivatio 
charge.) This twenty-stage 
particle multiplier is signif 
than typical multipliers (2 
long). Bakeable (max. 400' 
lightweight, rugged, has a 
time, and comes complete \ 
voltage divider chain. The Mf 
prisingly compact, complet 
combined with our PAD-1 
Preamplifier-Amplifier-Discri 
HV-2 or HV-4 High Voltage I 

For more information, rec 
Circle No. 11 on Readers' 

Low-level radon systems: for information on our low-level radon collection 
and transfer system, counter, counting system and accessories, request RC-S. 

1098 

er for the pulse These unique systems are the only ones that 
'ement of elec- combine tritium air and gamma area moni- 
ray photons. In tors with calibrators and remote alarm sta- 
sistance to gain tions. They can also monitor argon-41, 
tually be reacti- carbon-14, chlorine-36, fluorine-18, krypton- 
Ve guarantee at 85, radon-222, sulfur-35, xenon-133 and 
06 at 3KV (and, xenon-135. Advanced design provides pri- 
, 108 electrons mary gamma compensation and insensitiv- 
ting -with low ity to cigarette smoke and airborne dust. 
)w 106 at 3.5KV The accuracy and reliability of these instru- 
hin one year of ments provide maximum confidence when 
Dn will be gratis. monitoring: nuclear reactors, neutron gen- 
ns at a small erators, stack gas, isotope laboratories, etc. 
focused mesh Triton 755 B System (lower photo): accu- 

ficantly smaller rately monitors airborne tritium or ambient 
" dia. by 1/4" low-level gamma radiation or beta-emitting 
?C in vacuum), isotopes. Exceptional stability and sensitivity 
fast output rise also permit analytical applications. 
with an integral Triton 855 (not shown) and 955 Systems 
M-1 forms a sur- (upper photo): more sensitive than the 755 
e system when and ideal where monitoring of extremely 
Fast Precision small amounts of gaseous radioactive con- 

iminatorandour tamination is a necessity. The 955 System 
Power Supplies. is portable and weighs less than 50 Ibs. 
luest GC10-S. For more information, request GC10-S. 
Service Card Circle No. 12 on Readers' Service Card 

JOHNSTON LABORATORIES, INC., 
3617 Woodland Avenue, Baltimore, Maryland 21215 _ 
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INTERFERENCE CONTRAST (NOMARSKI) 
This new contrast technique reveals specimen details not 
obtainable by any other contrast method. It shows images 
in colors or black and white in a pronounced halo free 
relief. This phenomenon is characteristic for interference 
contrast produced by birefringent optical elements, in 
this case, a special turret condenser in combination with 
Wollaston prisms, rotatable filter polarizer and analyzer. 

CONTRAST FLUORESCENCE MICROSCOPY 
This technique enables examination of fluorescent speci- 
mens in positive and negative phase contrast (simultaneous 
contrast fluorescence) by superimposing a bright fluores- 
cence image on the phase contrast image. It is accomplished 
by simultaneous application of visible (white) and UV 
illumination and a unique fluorescence-contrast condenser. 

MICROPHOTOMETRIC MEASUREMENTS 
For the quantitative determination of reflectivity, absorp- 
tivity and extinction or fluorescence intensity and their 
variation with wave length by means of the new Reichert 
microphotometer (spectrophotometer) in combination with 
the "Zetopan". Specimen and measuring diaphragm are 
viewed simultaneously for infinitely reliable specimen de- 
tail location at all objective powers. An integrated photo 
multiplier assures linearity of indication far exceeding the 
measuring accuracy of 0.5 %. This sensitivity permits 
measurements of the smallest structural constituents down 
to 0.5 micron. 

AUTOMATIC PHOTOMICROGRAPHY 
The new Reichert "Photo Automatic" is a fully automatic 
photomicrographic camera. It indicates the exposure time 
prior to actual exposure enabling the operator to decide 
whether the indicated exposure time is reasonable. A beam 
splitter directs 80% of the light to the camera and 20% 
to the focusing telescope. The frame size is 24 x 36 mm 
with readily interchangeable cassettes. A vibration-free mag- 
netic shutter provides for exposures starting at 1/250 sec. 
with a range to any exposure time necessitated by film 
and specimen. The film speed setting can be varied between 
ASA 6 and 1600. The magnification of the built-in photo- 
graphic eyepiece is variable from 6.3x to 10x eliminating 
the need for changing objectives. 

These and other advanced techniques in optical microscopy 
are available to you with the . . 

REICHERT RESEARCH MICROSCOPE "ZETOPAN" j 

The "ZETOPAN" has built-in illuminating systems for re- 
flected, transmitted and mixed light . . Brightfield, Dark- 
field and Oblique Illumination. Separate independent tube 
for convenient photomicrography, including new Polaroid 
Land Camera Back for instant color or black and white 
pictures. Automatic and semi-automatic exposuremeters. 
Light sources include high intensity, xenon and mercury 
arc, iodine quartz and monochromatic lamps. 

SEE FOR YOURSELF WHAT THESE MODERN TECHNIQUES 
CAN DO FOR YOU! 

Request literature and demonstration of the "ZETOPAN" 
Write to: 

William J. Hacker & Co., Inc. 
Box 646, West Caldwell, New Jersey 07006 (201) 226-8450 

Let us Show You - 

What these new 

microscopic techniques 

Can do for You 
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SORVALL angle and horizontal rotors come right to the point... 

GYRO-ACTION 

DIRECT 

DRIVE 

Patented, Gyro-Action Direct Drive is one of the main reasons so many researchers and 
technologists specify SORVALL centrifuges. This drive permits the rotor maximum free- 
dom of action, and gives smoother acceleration run, and deceleration, than any other 
drive in the low-speed to superspeed range. Precipitate resuspension problems during 
braking are eliminated. This drive allows for a certain margin of rotor load imbalance. 
Many rotor loads need only visual equalization prior to centrifugation. Rotors are merely 
set down onto this drive and a positive "coupling" is obtained without use of any tools. 
Illustrated here is the RC2-B Superspeed Automatic Refrigerated Centrifuge (49,500 x 
G). Other SORVALL centrifuges with this exclusive feature are SS-3 Automatic and the 
SS-4 Manual (34,800 x G), the RC-3 Automatic Refrigerated (6,975 x G), and the GLC-1 
General-Laboratory Automatic (4,950 x G). For the many other advantages, just write: 
Ivan Sorvall, Inc., Norwalk, Connecticut 06852. S 1 O IRr-L I 

For additional information, ask 
for Bulletin $Sc-9GRC-2 
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A laboratory that 
needs a computer 

always needs more 
than a computer... 

unless it's a LINC-8 

A laboratory needs ways to get data into the computer, 
for example. Ways to look at the results. Ways to store 
masses of data. Ways to get at that data, easily. Ways to 
communicate with the machine easily, so that it could do 
things that need doing. If you add up the basic computer 
and all the needed attachments, you have exceeded the 
price of the LINC-8 - and you still haven't got what the 
LINC-8 uniquely offers. 
For LINC-8 is more than a general purpose digital computer. 
It is, in fact, two digital computers (the PDP-8 and the 
LINC) with built-in A to D converter, oscilloscope display, 
automatic tape loader, dual magnetic tape unit for mass 
storage, relay buffer, buffered input-output lines, teletype- 
writer and two complete software packages, one with 
FORTRAN compiler. $38,500. 
And this is what you can't buy when you do it by separate 
attachments. 

To put a LINC-8 into full operation, you put your tape on 
the tape rolls, hit the "Load" switch, the "Do" switch, the 
"Start" switch and you're on the air. 5 seconds. The display 
scope is reading "Which Program?" You go to the 
typewriter and tell it. 

And this, too. LINC-8 is not only the easiest computer 
system to operate - it is also the easiest computer in the 
world to communicate with. Some scopes and some 
scientists have spoken to each other so often, you could 
almost call them friends. 

Write for a free copy of the "Small Computer Handbook". 
LINC-8 is described therein. 

COMPUTERS * MODULES 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. 
Telephone: (617) 897-8821 . Cambridge, Mass. * New Haven * Washington, 
D. C. * Parsippany, N. J. : Rochester, N. Y. Philadelphia . Huntsville . 
Pittsburgh . Chicago . Denver * Ann Arbor . Houston * Los Angeles ? 
Palo Alto ? Seattle . Carleton Place and Toronto, Ont,. Reading, England 
* Paris, France * Munich and Cologne, Germany . Sydney and West Perth, 
Australia * Modules distributed also through Allied Radio 
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The H-P Auto-Viscometer System pays 

for itself by eliminating time-consuming 

manual methods while improving 

precision at least 20 times 
The Auto-Viscometer System makes two important 
contributions to capillary viscometry. 

First it automates the method by making influx- 
ing, efflux time measurement and digital readout 
all automatic. 

Secondly, a new optional module, the Model 
5903A Programmer-Printer, repeats or sequences 
any combination of the 5901B's four channels, and 
prints out the results digitally ... while completely 
unattended. Thus the Auto-Viscometer System 
can easily pay for itself entirely in terms of the 
way it releases the chemist for more creative and 
productive work. 

A more important advantage of the Auto- 
Viscometer System-especially to the polymer 
chemist whose ultimate concern is the determina- 
tion of viscosity-average molecular weight-is an 
improvement in precision of at least 20 times over 
manual methods. In a series of tests, two operators 
using manual methods were pitted against the 
Model 5901B. A comparison of the results shows 
that the Auto-Viscometer was 20 to 80 times 
more precise. 

Standard Deviation (Rel. %) 
Sample Manual Method* 

(unfiltered toluene) Manua Method* Auto-Viscometer** 

Operator A Operator B (5901B and 5910A) 

Viscometer #1 
(efflux: 38 sec) 0.53% 0.61% 0.007% 

Viscometer #2 
(efflux: 178 sec) 0.13% 0.14% 0.007% 

*Based on 12 replicates **Based on 30 replicates 

You can find out how the H-P Auto-Viscometer 
produces such a dramatic improvement in precision 
by writing for Data Sheet 5900. Or call the nearest 
H-P sales office. Price for the 5901B Auto-Viscom- 
eter is $2650.00. The optional 5903A Programmer- 
Printer is $3600.00, and the 5910A Constant- 
Temperature Bath is $1650.00. 

Hewlett-Packard, Route 41, Avondale, Pa. 
19311. In Europe: 54 Route des Acacias, Geneva, 
Switzerland. Elsewhere: 1501 Page Mill Road, 
Palo Alto, California 94304. 

HEWLETT PACKARD 

ANALYTICAL INSTRUMENTS 
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Fast, new 

UV-Visible spectrophotometer 
under $1700 

Coleman demonstrates an excellent instrument for barbiturate 
detection, enzyme analysis and a wide range of additional 

clinical and pharmaceutical applications. 

New Coleman Model 101 Hitachi Spectrophotometer covers 
the range from 220 to 900 mA, where 95% of all analytical 
spectrophotometric data is obtained. Its photometric accuracy 
and stray light characteristics are the equal of instruments 
costing twice as much. 

Then shut the compartment, set 100 % T and run three 
determinations in rapid sequence without re-opening the 
sample compartment. Wavelength scale is linear. The digital 
wavelength readout is located right next to the transmittance/ 
absorbance meter. 

Coleman Model 101 will fit handily on your 
workbench. Its largest dimension is only 
16". The monochromator weighs just 28 lbs. 
Call your Coleman distributor. He'll be 
glad to tuck one under his arm and bring 
it in for a demonstration. 

Operation is simple. When you open the sample compartment, 
an interlock mechanism automatically protects the optical 
system. You insert the cell holder, containing reference and 
three sample cells, and adjust for zero without any further 
manipulations. 

And there's no detector switching. This exclusive Hitachi 
dual-range phototube covers the complete UV-Visible range 
of Model 101, eliminates time-consuming stops in the middle 
of an operation. It prevents errors due to faulty tube 
positioning. 

Other interesting features: Accommodates 
four, 5, 10, or 20 mm light path cells, avail- 
able from Coleman; 10 mv recorder output 
jack. Can be purchased three ways: For UV 
work only, for Visible work only, or com- 
plete for full-range operation. 

Send for brochure S-305 
_ _a 

0 ]^ "K's i^e_ 
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The Hasselblad system... and a few reasons why the scientific and industrial photographer needs it. 
The applications of photography 
in science and incustry are 
numerous and undisputed. It 
would require many volumes 
rather than this single page just 
to list, let alone discuss, these 
applications. Both as a research 
tool and a recording device, 
photography has certainly 
proved not only convenient, but 
in many cases of sophisticated 
scientific and industrial 
research, invaluable. 
Obviously, the single most im- 
portant feature of photography 
is its ability to produce a per- 
manent record of a visual hap- 
pening. Something that may or 
may not be visible to the human 
eye. That may occur at a speed 
which would not make it visible 
to the human eye or that may 
occur in a place where it would 
not be convenient or even safe 
for a human observer to be. 
It has long been acknowledged 
that the single most superior 
camera for most research pur- 
poses is the single lens reflex 
camera. Because all viewing 
and focusing is through the 
lens and is completely free from 
parallax error, then regardless 
of the combination of supple-I 
mentary lenses, extension tubes 
and bellows extensions used, 
the image seen on the viewing 
screen is identical with the final 
picture. 
Unfortunately, most of the 
single lens reflex cameras avail- 
able to the researcher use the 
35mm format and consequently 
suffer from lack of image 
quality when the negative is en- 
larged to any degree. This prob- 
lem is overcome by the use of 
the 21/4 square format as in the 
Hasselblad system. 

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

Here's what the Hasselblad Sys- 
tem consists of. Firstly, the 
500C, the standard camera in the 
systemA. It accepts all seven 
lenses available for the Hassel- 
blad, and is a single lens reflex 
viewing camera. The 500C 
always shows you exactly how 
your final picture will turn out 
on the ground glass screen, 
in the same way a view camera 
does. This allows you to concen- 
trate on the setting up and com- 
position of your picture, no mat- 
ter what lens or accessories you 
are using on the camera. 
The lens, magazine, focusing 
hood and winding knob of the 
500C are all instantly inter- 
changeable. 
Next is the Hasselblad Super 
Wide C. The camera that caused 
a breakthrough in 21/4 square 
photography. Equipped with a 
38mm, 90? angle of view Zeiss 

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

Five different instantly inter- 
changeable film magazines are 
available. These magazines 
allow the photographer to make 
12 or 16 exposures on 120 
filmD, 24 exposures on 220 
filmE and 70 exposures on 
70mm film. The magazines also 
allow the choice of 3 formats, 
(21/4 square, 214 X 15/8, 15/8 X 15/). 
This allows not only for speed 
of operation, but the conven- 
ience of being able to change 
either film type or format in 
mid-roll. 

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

U 

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

& I 

L 

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

This description of the Hassel- 
blad system has been neces- 
sarily brief. If you would like a 
Hasselblad catalogue or further 
literature or if you have a spe- 
cific technical inquiry write to 
Paillard Inc., 1900 Lower Rd., 
Linden, New Jersey 07036. 
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This one means unequalled efficiency 
and precision in many kinds of measurements. 

The Fabri-Tek Series 1060 Instrument Computers 
were conceived to fill the wide gap between wired pro- 
gram, special purpose digital computers (signal aver- 
agers, pulse height analyzers) and programmable, 
general purpose digital computers. 

The 1060 Instrument Computers consist of a 
"main frame" and a group of highly advanced plug- 
in modules. The main frame contains the computer 
basic circuits and memory, with several wired readout 
and data reduction programs. The modules plug into 
the main frame to provide programming and experi- 
ment interface for signal averaging, high speed digi- 
tizing, pulse height analysis, time-of-flight analysis, 
multichannel scaling, voltage distribution analysis, 
and other important measurements. 

The concept of multi-purpose instrumentation is 
not new. However, Fabri-Tek Instrument Computers 
are unique because they perform a great variety of 
different measurements, each with the finest efficiency 
and precision. Other multi-purpose instruments usu- 
ally do only one job well. 

The advanced design structure of these comput- 
ers, made possible by the availability of integrated 
circuits, is the reason for their versatility. Some 
structural features include: four full registers, two 
with shift capabilities; whole number addition rather 
than add-one arithmetic; one microsecond memory 

access time; and wired programs with up to 70 steps, 
that include conditional jumps. These features con- 
tribute to instrument flexibility and ease of opera- 
tion. 

Data manipulation includes: additive transfer 
wherein a set of numbers in one memory section may 
be multiplied by a constant and added to another set 
in another memory section, data integration, and ad- 
dition of a constant to all data points. Readout in- 
cludes standard cathode ray tube display and pen 
recorder outputs which may be linear or logarithmic. 
Digital tape and fast decimal printer readout are 
optional. 

The utility of an advanced design main frame, 
including a two microsecond memory, and the ver- 
satility of adding inexpensive new plug-in modules 
as needs and state-of-the-art change, make the 1060 
Series Instrument Computers defy obsolescence. 

Fabri-Tek Instruments warranties each instru- 
ment and backs the warranty with both field and fac- 
tory service. 

A 32 page brochure which defines basic measure- 
ment types and describes the structure of the 1060 
Series Instrument Computers in detail is now avail- 
able. Write Fabri-Tek Instruments, Inc., 5225 Verona 
Road, Madison, Wisconsin 53711. Phone (608) 238- 
8476. 
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The NEW . .. IL MULTI-flex Electrode Arm 
. . . a better way for fast, smooth electrode 
handling. A touch of your fingertips positions 
the electrode precisely where you want it . . . 
in the beaker ... up in the air for cleaning ... 
or at any level in the sample. This sturdy flex. 
ible holder stops exactly where you want it to 
. . . anywhere within a 2700 radius and as far 
as 15" from the meter . . . a convenience that 
serves to protect against electrode breakage 
and enables you to work more quickly. Con- 
structed entirely of durable plastic and stain- 
less steel, it can be connected to the electrode 
support bar of any pH meter with the simple 
thumb-screw adaptor. The IL MULTI-flex Elec- 
trode Arm can be used with combination pH 
electrodes, glass/reference pairs, or metallic 
electrodes. The price of the 83020 MULTI-flex 
Electrode Arm complete with adaptor, is $29.95. 
Add this new dimension of convenience to your 
laboratory . .. and look to IL for "innovations 
in pH" and other scientific instrumentation. 

Dlspecial offer 
To acquaint you with the convenience of using 
an IL MULTI-flex Electrode Arm - and to in- 
troduce you to IL precision pH Electrodes - for 
a limited time the electrode holder will be 
offered at a reduced price when purchased with 
any one of three popular IL Combination Elec- 
trodes. You have your choice . .. the 14023, a 
rugged polyethylene-protected combination elec- 
trode for general laboratory or school use wher- 
ever a great deal of abuse can be expected; 
the 14063, a widely used, high alkaline, gen- 
eral purpose 0-14 pH combination electrode; 
or the 14043, a slim combination electrode for 
measuring samples as small as 10 microliters, 
or for pH measurements on flat, wet surfaces. 
For further information about this offer fill in 
and mail the coupon below today or contact 
your nearest authorized IL dealer representative 
- Aloe Scientific, Division of Brunswick, or 
Scientific Products, Division of American Hos- 
pital Supply. 

"I'll, INSTRUMENTATION LABORATORY INC 
9 GALEN ST. WATERTOWN. 'MASS. 02112 

Yes, please send me additional infor- 
mation about your SPECIAL OFFER. 

NAME 

ADDRESS 
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ADVANCED THERMIONIC 
EMISSION MICROSCOPE 

In order to eliminate the mechanical 
problem associated with thermionic 
emission microscopy, our Scientific 
Research Staff designed and built a 
new thermionic emission micro- 
scope. This instrument has two 
lenses, a combination electro-static- 
electromagnetic objective lens and 
a magnetic projector lens. It is 
capable of magnifications of from 
78 to 6000 diameters with a resolu- 
tion in the order of 300A over the 
entire magnification range, and can 
be used to study reactions in the 
temperature range of from 450? to 
2300?C. 

view ot tne tnermionic emission microscope. con- 
sole contains the microscope chamber, vacuum 
system lens power supplies and the high voltage 
power supply. 

The vacuum system has an ion- 
getter type of high vacuum pump 
and is capable of operating at 
10-8torr with the specimen at room 
temperature and at 10-7torr with 
the specimen at 1 600?C. Also avail- 
able is a temperature measurement 
and control system capable of mea- 
suring specimen temperature to bet- 
ter than =+5?C. The specimen at a 
potential of 50 KV required design- 
ing a system which is floating and 
isolated at this voltage. Specimen 
movement is controlled electronic- 
ally and a measuring system devised 
so that the exact area of the speci- 
men which is being viewed on the 
microscope can be determined. 

With an instrument of this kind, 
it is possible to study phase transfor- 
mations, recrystallization and sinter- 

1110 

ing mechanisms, as well as funda- 
mental studies of electron emission. 

Studies made with this micro- 
scope should lead to a better under- 
standing of the mechanism of the 
allotropic transformation in steel and 
should eventually lead to production 
of better alloys. 

DEVELOPMENT OF NEW TYPE 
SOLID STATE SPECTROMETER 

Physicists from the Scientific Re- 
search Staff recently developed a 
device to demonstrate a new phe- 
nomenon in solid state physics. 

The device, called a Solid State 
Spectrometer represents a signifi- 
cant development in our ability to 
detect microscopic amounts of 
chemical materials. 

The phenomenon, known as 
inelastic electron tunneling, is capa- 
ble of seeing minute amounts of 
molecular material which are in the 
adsorbed state. 

In the experiment, a spectrum 
was obtained that was characteristic 
of the particular molecular species. 
The spectra reflect the internal mo- 
lecular vibrations. 

Traditional methods of obtain- 
ing this information have used infra- 
red light of varying wave length to 
probe the sample. In this new meth- 
od, electrons take the place of light 
waves and the voltage applied to 
drive current through the insulating 
film takes the place of wave length. 

Compared to infrared absorp- 
tion, electrons are effected more. 
than a thousand times more effi- 
ciently in this method, which ac- 
counts for its high sensitivity. 

Besides providing a new analyt- 
ical tool, the Solid State Spectrom- 
eter permits experimentation on 
molecules in the adsorbed state, 
which will be of importance to the 
field of surface chemistry. It also 
represents an advance in under- 
standing the basic processes related 
to electron tunneling in the solid 
state. 

NEW CUTTING TOOLS WITH 
10 TIMES LONGER LIFE 

The problem of forming a strong 
bond between dissimilar materials 
such as metals and ceramics, led to 
extensive study of the wettability in 
liquid-solid systems. 

In the case of metal-ceramic 
composites, wetting is studied at 
Ford Research by placing a piece of 
metal on a flat ceramic and heating 
the combination until the metal 
melts. When molten, the metal forms 
a specific drop shape, governed by 
gravitational and surface forces. The 
extent to which the liquid will wet 
the solid is a measure of the adhe- 
sion between the two materials. 

urignt central area is metal melting on a ceramic 
base in Sessile Drop Furnace. Photo taken at Ford 
Research Laboratories. 

Working with many metals and 
ceramics in the course of these wet- 
tability studies, Ford scientists de- 
veloped an exceptional material. This 
synthetic composite consisted of 
titanium carbide bonded with nickel 
and molybdenum. 

Further testing and studies 
showed that this material had a high 
hardness and strength which seemed 
very well adapted to use as tool 
bits for metal cutting. 

In comparison with the hardest 
tool bits previously developed, this 
new material offered a service life 
approximately 10 times longer. 

PROBING DEEPER FOR BETTER IDEAS 

SCIENCE, VOL. 157 

II v - I 



More capability per dollar! 

The ElectroniK 19 instrument gives you more for your 
money than any other portable recorder. Here's why: 

* 19 Spans from 100 microvolts to 100 volts full scale 
(i.e., from 1 microvolt per division to 1 volt per 
division). 

* Your Choice of ? 100% or + 100% to -1000% of Span 
Zero Positioning. 

* 10-Speed Chart Drive System gives speeds from 1 sec./in. 
to 10 min./in. with a 1, 2, 5 relationship and "standby" 
position. Chart transport permits chart reroll or posi- 
tive drive out across table top, and chart platen tilts 
to 30? and 45? from vertical. 

* Fast Servo Response: Less than 0.5 second full scale; 
follows 5 cps. 10 percent full scale sine wave. 

* High Accuracy: Span = + 0.25% of span or 1 microvolt, 
whichever is greater. Zero Position: + (0.25 + 0.1 x 
suppression ratio) % of span or 1 microvolt. 

* Simplified Ink System: Disposable ink cartridge, easily 
replaced and primed without "splash." Manual pen 
lifter included. 

* Compact Size: Single channel recording 84-inch wide 
x 84-inch high x 11-inch deep case; two-channel 
recording in 84-inch wide x 102-inch high x 11-inch 
deep case. 

* Lightweight: Single-pen recorder weighs less than 20 
pounds; two-pen recorder, less than 29 pounds. 

Equipped with comfortable carrying handle and 6-foot 
power cord. 

* Easy Connections: Front terminals for input. 
And it is Rugged. 
Use the ElectroniK 19 Portable Recorder for differential 
thermal analysis and spectrophotometry, with other 
chemical analyzers, temperature or other millivolt 
sensors, or to check out apparatus and equipment (cur- 
rent and voltage levels). Use it on the bench, in airplanes, 
boats, or cars-wherever 120 volt, 60 cycle power can be 
made available. 

Now Available 

Order from your local Honeywell office or write 
H6NEYWELL, Industrial Division, 1100 Virginia 
Drive, Fort Washington, Pa. 19034. In Canada, 
Honeywell Controls Limited, Toronto 17, Ontario. 

For detailed specifications, 
Circle this page No. on Reader's Service Card. 

For Chromatographic Work 

The Honeywell ElectroniK 19 Recorder can be factory 
modified for chromatographic use by installing a Disc 
Integrator and using a chart specially designed for this 
application. Send for Honeywell Laboratory Products 
Sheet LP-6. Circle this page No. on Reader's Service Card. 

Honeywell 
Your Instrumentation Contractor 
from Planning Through Performance 
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There are no Nikon student 
microscopes, in the sense of limited 
quality or usefulness. They are all 
professional units built around the 
same basic system, and differ 
only in the type of stage and 
eyepiece employed. 
Complete interchangeability of these 
components, and other attachments, 

give each instrument a flexibility 
capable of serving the most specialized 
requirements of professional use 
long after it has served the student's 
needs at medical school. 
The flat-field objectives, newly 
developed by Nikon, further enhance 
this versatility. They achieve extreme 
flatness-of-field without impairment 

of image quality or resolution. 
Moreover, they can be used with any 
Nikon microscope without modificao 
tion or change in the instrument. 
The SBR, shown above, is one of the 
models most favored by medical 
students. It is a sophisticated unit, 
widely used in schools, hospitals and 
research laboratories. 

For medical student microscope catalog, write: 
Nikon Inc., Instrument Div., Garden City, N. Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
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Three days of scientific papers (about 
140), colloquia, informal panel dis- 
cussions, and question-and-answer 
sessions on the significant develop- 
ments in automated wet-chemical 
analysis. The latest techniques and in- 
strumentation systems will be dem- 
onstrated, including a completely 
automated laboratory. 

Enzymes: New procedures and mul- 
tiple analysis techniques for quanti- 
tation and assay of a variety of 
enzymes including reaction kinetics 
and automated enzyme chromatog- 
raphy. 

Pharmaceutical: Techniques in re- 
search, process and quality control 
including kjeldahl nitrogen analysis, 
microbiological, vitamin, and steroid 
assays, viral agglutination, fermenta- 
tion analysis, and control. 

IN ANALYTICAL 
"cr AUTOMATION 

Technicon CHEMISTRY 
Sy mp o sia NewYork,October 2,3,4. Brighton, England, No 

A Preliminary Summary 
of the Technical Sessions: 

Multiple Analysis Profiling/Data 
Processing: Multiple analytical tech- 
niques for patient profile and health 
programs including the SMA 12 
multiple analysis system and data 
processing. 

Chromatography: Applications of 
column chromatography highlighted 
by reports on a new, completely auto- 
mated Amino Acid Analyzer; also lat- 
est automated procedures for peptide, 
enzyme and carbohydrate separation 
and analysis. 

Immunology/Hematology: Auto- 
mated techniques for blood typing, 
simultaneous RBC, WBC, Hemo- 
globin, and Hematocrit, prenatal 
antibody evaluation, quantitative 
hemagglutination, etc. 

v. 13, 14, 15 

New Automated Clinical Chemical 
Procedures: Including lipid, in-vivo, 
atomic absorption, and fluorometric 
methods. 

Agricultural Chemistry: Automatic 
analysis, on-stream and in-labora- 
tory, for the analysis of pesticides, 
fertilizers, soils, plant material and 
grains, etc. 

Pollution, Air and Water: Quality 
control evaluation of manual vs. auto- 
mated techniques; discussion of auto- 
mated multiple analytical systems. 
Industrial Applications: Covering 
techniques of process and product 
quality control of textiles, pulp and 
paper, metals, foods, beverages, and 
others. 

I Technicon Crporpation 
Ardsley, New York 10502 

Admission, while free, is by pre-registration only. Write to Technicon Corporation, Ardsley, New York 10502 or phone 914-693-1000. 
COPYRIGHT 0 19B7 BY TECHNICON CORPORATION 
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The end of the non.portable portable 

Mark 220 by Brush... 
a brand new recorder with 

.. . .a 25,000-channel pedigree. 
Behaves like its famous grand- 
daddy, the Mark 200, but 
weighs only 25 pounds. De- 

. livers traces that are unbe- 

lievably sharp, 99>2 percent 

Dimensions:130"x9."x 7" recording, two for events. 

but the recorder is electrically wriating sya ns 

protected from overloads as high as 500 volts. Pressurized 

writing puts smudge-proof traces into paperings, and there's 

.enough ink in the thro waway cae to last for about 

fine instrument. . . and it's light 

l Breenough to trke anywhere. Call for 
axiua sensitivity is d onstraion of the remarkable 

millivolt per chart division, - 
Patented pressurized-ink 

but the recorder is electrically w"tmg sy$tem- 

protected from overloads as high as 500 volts. Pressurized 

writing puts smudge-proof traces into paper, and there's 

enough ink in the throwaway cartridge to last for about 
Throw-away ink cartridge-1000 mi. between a ^"1 ?1 Y t- t 7 f 

will put you in business with this 
.... ...... fine instrument. ..and it's light 

enough to take anywhere. Call for 
x, a demonstration of the remarkable 

Mark 220 . . . and if you wish to keep the unit we'll 
swap it for a P.O. number. Clevite Corporation, Brush 
Instruments Div., 37th & Perkins, Cleveland, Ohio 44114. 
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Up-Date Your Spectrophotometer 
For Increased Accuracy, 

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

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

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

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

The Model 222 solid-state power supply smooths 

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

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

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

Area 216-- 774-1041 
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one of our cnetrifuges is just your speed... 

Take your pick. Heavy-duty laboratory machines 
or light-weight office units. Standard heads or 

angle heads. Fixed speed or variable speed. For 

centrifuging capillary tubes or test tubes up to 50 mi. 
One of these centrifuges has all the features 

you need. All of them are sturdy, compact units 

designed to give you years of maximum 
service with minimum care. 

Ask your Clay-Adams dealer. 
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Mendel's Memorabilia Mendel's Memorabilia Mendel's Memorabilia 

Dobzhansky's interesting review 

"Looking Back at Mendel's Discovery" 
(Book Reviews, 23 June, p. 1588) covers 
six different books. Five of these are 
treated in some detail but one, Icon- 
ographia Mendeliana, is only mentioned 
and the reader is not made aware of its 
unusual nature and value. I should like 
to call further attention to this volume, 
which was published in 1965 by the 
Moravian Museum, Brno, Czechoslo- 
vakia. It consists of reproductions in 
black and white and in colors of a great 
variety of "pictorial and written docu- 
ments characterizing the life and work 
of Gregor Johann Mendel," with ex- 

planatory notes in English and Czech. 
The volume begins with a page of the 

birth registry at Heinzendorf in which 
Mendel's birth and baptism are entered 
and ends with a modern aerial view 
of the former Augustinian monastery 
in Old Brno. It includes pictures of 
the educational institutions which Men- 
del attended, of his sisters, of the mem- 
bers of the monastery, and of its re- 

fectory, library, and other general 
rooms. It shows the letter by Abbott 
Napp to his superior bishop in which 
he states that Mendel has been ap- 
pointed substitute teacher at the Znaim 
High School and that, while he lives 
a virtuous religious life, he is not too 
well suited for churchly duties. It re- 
produces the remarkable group photo- 
'graph of 1862 in front of the Grand 
Hotel in Paris with Mendel's broad fore- 
head standing out among the many oth- 
ers. There are facsimiles of manuscript 
and of printed pages from his publica- 
tions, of his only remaining experimen- 
tal record page, of his first letter to 

Nageli, and of part of a letter by 
Nageli to Mendel, and pictures of Men- 
del's microscopes, his eyeglasses, his 

portable sundial, a fancy tablecloth 
with his embroidered initials, his bee 
house, the obituary notice, and the 
death certificate. 

The 120 items of the Iconographia 
will give pleasure and insight to all 
interested in genetics and the history 
of science in general. This book de- 
serves a place in many libraries, pub- 
lic and personal. 

CURT STERN 

Departments of Zoology and Genetics, 
University of California, Berkeley 

It seems worth noting that in No- 
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It seems worth noting that in No- 
vember 1966, there appeared the first 
number of Folia Mendeliana, a serial 
publication which is dedicated to the 
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dissemination of new facts about the 
founder of genetics. The editor is 
V. Orel, chairman of the Gregor Men- 
del department of genetics in the 
Moravian Museum in Brno, Czechoslo- 
vakia. Eight countries are represented 
on the publication committee and three 
of its 13 members are in the United 
States. 

In their introduction of the new jour- 
nal, the editor and J. Jelinek, director 
of the Moravian Museum, say: 

The systematic activities of the staff of 
the newly established Gr4gor Mendel De- 
partment of Genetics in the Moravian 
Museum enable us to throw some new 
light upon Mendel's life and work. We are 
now convinced that with the support of 
foreign scientific workers we shall find 
some new documents and add to our 
knowledge of Mendel. 

Apart from an account of the cen- 
tennial celebrations in Brno in 1965, 
the first issue of Folia Mendeliana car- 
ries four articles about Mendel, three 
in German, one in English. One deals 
with his efforts to write poetry during 
his student years. Another tells of his 

meeting with a famous breeder of bees, 
and a third tells of his effort to find 
mathematical laws in the derivation of 
names. The fourth discusses the extent 
to which Mendel's work was known 
before its rediscovery in 1900. 

Orel has informed me that, with the 

help of Weiling of Bonn, new docu- 
ments were found in 1966, and that re- 

ports on these, along with other ma- 
terial, will appear in the second issue 
of Folia Mendeliana, which is to ap- 
pear in 1967. 

F. B. HUTT 

Department of Poultry Science, 
Cornell University, 
Ithaca, New York 14850 

Biochemists' Job Information 

Several months ago I offered to serve 
as a one-man clearing house for job 
information in biochemistry (Letters, 
28 Oct. 1966). I offered to provide, 
free of charge, a list of available posi- 
tions I had compiled to anyone who 
sent me descriptive information on one 
or more positions he knew about but 
did not want. That way my original list 
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Biochemists' Job Information 

Several months ago I offered to serve 
as a one-man clearing house for job 
information in biochemistry (Letters, 
28 Oct. 1966). I offered to provide, 
free of charge, a list of available posi- 
tions I had compiled to anyone who 
sent me descriptive information on one 
or more positions he knew about but 
did not want. That way my original list 
could grow and remain fairly current. 

Every contributor would receive more 
than he gave, thus increasing his op- 
portunities for rational choice. I can 

report on the outcome of this experi- 
ment with "job hunting by chain let- 
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Buy 'em from 

Beckman 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf Nuclear items: 
Vials Storage Cabinets 
Primary Fluors Syringes 
Secondary Fluors. Filters 
Standards Absorbent Paper 
Solvents Printer Paper and 
Quench Sets Ribbon 

Planchets and Sample Dryer 
Holders Warning Tapes and 

Counting Gas Signs 
Test Sources 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, pH, Atomic Absorption, 
Aquameters & Titrators, Pumps & Fit- 
tings. Order the specific catalogs you 
need now and take advantage of spe- 
cial introductory offers. Contact your 
nearest Beckman office or write direct 
for Data File No. 1301C. 

Buy 'em from 

Beckman 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf Nuclear items: 
Vials Storage Cabinets 
Primary Fluors Syringes 
Secondary Fluors. Filters 
Standards Absorbent Paper 
Solvents Printer Paper and 
Quench Sets Ribbon 

Planchets and Sample Dryer 
Holders Warning Tapes and 

Counting Gas Signs 
Test Sources 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, pH, Atomic Absorption, 
Aquameters & Titrators, Pumps & Fit- 
tings. Order the specific catalogs you 
need now and take advantage of spe- 
cial introductory offers. Contact your 
nearest Beckman office or write direct 
for Data File No. 1301C. 

Buy 'em from 

Beckman 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf Nuclear items: 
Vials Storage Cabinets 
Primary Fluors Syringes 
Secondary Fluors. Filters 
Standards Absorbent Paper 
Solvents Printer Paper and 
Quench Sets Ribbon 

Planchets and Sample Dryer 
Holders Warning Tapes and 

Counting Gas Signs 
Test Sources 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, pH, Atomic Absorption, 
Aquameters & Titrators, Pumps & Fit- 
tings. Order the specific catalogs you 
need now and take advantage of spe- 
cial introductory offers. Contact your 
nearest Beckman office or write direct 
for Data File No. 1301C. 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA- 92634 

INTERNATIONALSUBSI DIAR I ES: GENEVA; MUNICH; GLEN ROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 

1119 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA- 92634 

INTERNATIONALSUBSI DIAR I ES: GENEVA; MUNICH; GLEN ROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 

1119 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA- 92634 

INTERNATIONALSUBSI DIAR I ES: GENEVA; MUNICH; GLEN ROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 

1119 

0 0 0 

00 00 00 

10 10 10 

I I I 



Fisher quality and service can make you Number One in your lab. 

When they're looking for people who have what it 
takes, Fisher makes it easy for you to be Number One. 
Because Fisher stocks a complete line of inorganics 
from A (alumina) to Z (zirconium). Because every 
Fisher Certified inorganic carries a detailed lot analysis 

on the label attesting its purity. Because Fisher can 
supply any amount you need from bottles to barrels, 
and quickly, from your nearby Fisher branch. Write for 
the new Fisher Chemical Index today. Fisher Scientific 
Company, 1396 FisherBuilding, Pittsburgh, Pa. 15219. 

F FISHER SCIENTIFIC CO. 
F-584 

1120 SCIENCE, VOL. 157 



NEW from PHARMACIA 

SEPHADEX LH-20 
extends gel filtration 
to organic solvents 

Pharmacia Fine Chemicals now 
introduces the first lipophilic 
derivative-Sephadex LH-20-to 
extend the use of Sephadex to 
organic solvents. Since it swells 
in water, polar organic solvents 
and in mixtures of these solvents, 
Sephadex LH-20 makes it pos- 
sible to apply the conventional 
Sephadex gel filtration technique 
in fields such as lipid chemistry, 
polymer chemistry and other 
areas of organic chemistry and 
biochemistry where organic sol- 
vents must be used. 

Sephadex Solvent-Resistant Columns 
The only laboratory columns es- 
pecially designed for use in chro- 
matographic separations with 
organic solvent systems. The col. 
umns are equipped with two spe- 
cially designed adjustable flow 
adaptors for use with various 
bed heights and for ease of sam- 
ple application.The columns have 
the advantage of allowing either 
descending, upward flow or re- 
cycling chromatography as one 
of their many features. 

RANGE OF APPLICATION 
t Approx. solvent regain Approx. bed volume 

Solvent ml solvent/g dry gel ml/g dry gel 

Dimethylformamide 2.2 4 

Water 2.1 4 
Methanol 1.9 3.5-4.0 
Ethanol 1.8 3.0-3.5 
Chloroform* 1.6 3.0-3.5 
n-butanol 1.6 3 
Dioxane 1.4 2.5-3.0 
Tetrahydrofuran 1.4 2.5-3.0 
Acetone 0.8 1.5 

*Containing 1% ethanol. Particle size: 25-100 
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For additional technical information, including the 
booklets Sephadex LH-20 and The Sephadex Sol- 
vent-Resistant Columns, write to: 

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

(Inquiries outside U.S.A. and Canada should be 
directed to PHARMACIA FINE CHEMICALS, 
Uppsala, Sweden.) 
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ter," lately known as the Biochemists' 
Job Information Pool. 

Nearly 200 positions were sent in. 
Several were contributed by employ- 
ers. Contributions came from nearly 
all academic levels, from graduate stu- 
dents to deans, but most were from 

people at the postdoctoral level. Prob- 
ably no more than 75 people partici- 
pated directly, but I feel certain the 
lists were seen and used by many 
more. I judge the experiment a quali- 
fied success. I observed that the sys- 
tem needs constant promotion and ex- 
planation. Advertising space in scien- 
tific journals would insure its smooth 

operation. 
I have tried to interest graduate stu- 

dents in taking over the service, since it 
is mostly for their benefit and be- 
cause I have had my fun with it, but 
most seem to prefer to rely heavily on 

patronage. It may be that they consider 
the quality of the leads given them 
by their sponsor at graduation as a 
sort of final grade, and grades are im- 

portant if one has few other criteria 
for judging his worth. 

Still, I commend this service to any 
group of graduate students or post- 
docs who want to take it over, perfect 
it, and make it permanent in their 

department. All it takes is a small 
amount of time, access to the depart- 
mental copying machine, and a coopera- 
tive spirit. I would hate to see em- 

ployers in control of it. The idea is to 
advertise their positions in writing 
whether they want them advertised or 
not. I am ending my part in this ven- 
ture because I do not believe it should 
remain in the control of one person. 
I only wanted to see if it works, which 
it does. 

PETER L. PETRAKIS 
Division of Clinical Pathology and 
Laboratory Medicine, University of 
California, San Francisco 94122 

Worthiness of Wit 

In contrast to Bowne (Letters, 7 July) 
I am encouraged and heartened to see 
the human touch, emotion, in a scien- 
tific journal. Of course, there are places 
from which emotion must be edited, 
but I have yet to see any misplaced 
emotion in Science. The monotonous 
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format of customary scientific literature 
should not be that of Science, for it is 
a magazine as well as a journal, and a 
magazine must have some wit to spark 
its readership. Allowing a little fun in 
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direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf Atomic Absorp- 
tion items: 
Hollow Cathode Glass Sample 
Lamps Beakers 
Osram Vapor Polypropylene 
Discharge Lamps Sample Beakers 
Lamp Holders Sample Boats 
Standard Solutions Recorder Supplies 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, pH, Nuclear, Aqua- 
meters & Titrators, Pumps & Fittings. 
Order the specific catalogs you need 
now and take advantage of special in- 
troductory offers. Contact your nearest 
Beckman office or write direct for Data 
File No. 1302C. 
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EXAMPLE OF SPECIFIC APPLICATION 
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Elution volume ml 

Separation of glycerol esters in chloroform. Bed 
dimensions: 2.5x32 cm. Sample: 2 ml containing 
4 mg of each substance. Flow rate: 0.6 ml/min. 
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By a factor of up to six. How? With Nuclear- 
Chicago's new Digital Actigraph? Ill-the 
fast digital/analog paper-strip radiochroma- 
tography system. It's designed for speed 
and reliable, quantitative data. 

FAST BETWEEN PEAKS 
For example, Digital Actigraph 111 automat- 
ically senses low-activity areas between 
peaks. Then it stops counting and speeds up 
the paper strip and the recorder (up to 325 
cm/hour) to the next peak-with no loss in 
time synchronization. This acceleration is 
particularly advantageous for widely-spaced 
radioactive fronts or for strips that require 
slow scan-speeds due to their low activity. 

ACCURACY, TOO 
Digital Actigraph II has a built-in digital 
rate-gate and exclusive pulse-stepped drive 
motors. These features ensure that decelera- 
tion and resumption of counting upon enter- 
ing a peak are virtually instantaneous- 
essentially no counts are lost. All of which 
makes it possible to sense activity peaks with 
better than 97% accuracy in most cases. 

PLUS DIGITAL INTEGRATION 
This new paper-strip radiochromatography 
system also incorporates a fast digital inte- 
grator, which automatically quantitates the 
activity in each individual peak. And it prints 
out this data with virtually no loss of counts 
during printout. It'll also print out a running 
subtotal of the peaks, if desired. 

HOW ABOUT TLC? 
Is your interest thin-layer radiochromatog- 
raphy? The Digital Actigraph 111 is easily 
adapted for that kind of work too. 

Find out more about Digital Actigraph III- 
the fast system that outperforms all the 
others. Ask your local Nuclear-Chicago 
sales engineer, or write to us. 7-248 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & CO. 
349 E. Howard Ave., Des Plaines, IIl. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 
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the letters columns is in the interest 
of science and scientists, as well as of 
the few fuddy-duddies, in spite of what 
they say. Further, the humor in Bowne's 
letter is a definite step forward. 

CONARD M. SWARTZ 
Department of Chemical Engineering, 
California Institute of Technology, 
Pasadena 91109 

Surely Bowne is aware that brains 
and bowels are as potently inter-influ- 
ential in scientists as in other complete 
men. 

JAMES D. SKEAN 

Department of Biology, Western 
Kentucky University, Bowling Green 
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Conflict in Medical Ethics? 

Despite Levy's objections to the eth- 
ics of his military assignment, the 
oath taken by military officers does 
not conflict with the ethics of the 
medical profession. (News and Com- 
ment, 9 June, p. 1346). 

The statement adopted by the Amer- 
ican Medical Association's House of 
Delegates in June 1967 stated that the 
"oath, applicable to medical and oth- 
er officers, provides that all officers 
shall support and defend the Consti- 
tution of the United States against 
all enemies, foreign and domestic, that 
they will bear true faith and allegi- 
ance to the Constitution of the United 
States and that they take such obliga- 
tion freely and without any mental 
reservation or purpose of evasion. 
There is nothing in this oath which 
conflicts in any way with the ethics 
of the medical profession." 

VINCENT A. JOY 
460 Park Avenue, New York 10022 

Tenacious Jargon 

In "The fuzziness of 'fuzz' " J. F. A. 
McManus wittily criticizes a new ex- 
pression used in electron microscopy 
and electron microscopical jargon in 
general (Letters, 4 Aug.). I wonder, 
first, if it is of any use to attempt 
to eradicate jargon and, second, how 
reasonable McManus' criticism is. 

With regard to my first question, it 
is interesting to note that there is al- 
most no human activity-in science, 
technology, or sports-in which a par- 
ticular jargon is not used. This is not 

necessarily an evil, as one example may 
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show: Some kinds of electrical termi- 
nals, the "banana" type are described as 
"male" and "female." However, if you 
read that two of these connectors had 
been plugged together, would you be- 
lieve that a sexual act between two 

friendly bananas had been committed? 
The second question arises by apply- 

ing McManus' criterion to the word 
"cell," which was just plain jargon when 
used by Hooke three centuries ago. As 
Webster says, "cell" comes from the 
Latin "cella," meaning small room. It 
is obvious that to compare the cell 

(even cork cell walls) with a little 
room " . . . should be discouraged by 
editors because of the inappropriate ap- 
plication of a word describing some- 

thing seen with the naked eye to struc- 
tures visible only with the . . . mi- 

croscope," to use McManus' words. 
MAN'UEL P. DEL CERRO 

Center for Brain Research, 
University of Rochester, 
Rochester, New York 14627 

Math: Erratum 

In my letter, "College math for 11- 

year-olds" (28 July), I stated that "it 
was apparent after a while that parab- 
olas and hyperbolas could sometimes 
fall into circles and ellipses or vice 
versa." This is not true! Under any 
nonsingular linear transformation parab- 
olas become parabolas, hyperbolas be- 
come hyperbolas, and ellipses become 

ellipses (or circles). 
EUGENE H. LEHMAN, JR. 

Department of Mathematics, 
Northern Michigan University, 
Marquette 49855 

Reprint Philosophy 

It is time to bring up a relatively 
neglected ,aspect of the reprint prob- 
lem, mentioned by Clark in her letter, 
"Reprints unlimited" (17 Feb.) but not 

acknowledged by Mota, "Economics of 

reprints" (12 May). 
As grant support (foundation or gov- 

ernment) of university research ap- 
proaches 100 percent, it is well to 
remember that papers are still being 
published by authors with no such sup- 
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less, I like to believe that some of us 

publish meritorious papers for which 
there will be reprint demand. I cannot 
follow Mota's suggestion and "have 
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[my] institution pay for as many re- 

prints as [I] consider necessary." My 
institution, being small and under- 
funded, does not pay for any reprints 
of papers published in outside journals. 
The printer's bill for my reprints is 
paid with my personal check. 

The "convenient number" tol which 
Mota alludes, therefore, cannot always 
be the total number that might be of 
use to somebody, but sometimes (even 
in 1967) must be the number the au- 
thor can afford. Also, many papers in 
great demand predate the era of sub- 
sidized research. Of my own publica- 
tions, the one that has been most fre- 
quently requested appeared in 1951. 
I was a graduate student at the time, 
and $14 for 100 reprints made a large 
impact in my budget. If I had been 
able to afford them, I would now be 
well into the third hundred, sending 
reprints only when requested and not 
on the scattergun principle advocated 
by Mota. 

I am well acquainted with the addi- 
tional problem described by Clark- 
the influx of reprint requests after a 
paper has been listed in an abstracting 
journal. I have also noticed that I get 
clusters of requests on identical post- 
cards from single university depart- 
ments, indicating that a professor has 
asked his students to read the paper, 
and perhaps suggested that they write 
me fo'r reprints. I sometimes suspect 
that students do this as the easy way 
out, rather than take the trouble of 

going to the library and finding the 

paper in the original journal. 
My usual procedure is to send re- 

prints in response to any request, as 
long as I have a reasonably good stock 
left (say one-fourth of the original 
printing). After that I am more cau- 
tious. If, like Clark, I am concerned 
about the reprints being sent only to 
those who have a real need for them, I 
invest a few minutes in typing out a 

postcard, stating that I have only a few 
copies left and asking the requester to 

explain more fully his interest in ob- 

taining the paper. If he really wants it, 
he'll write again. In fact, by learning in 
this way the specific interests of my cor- 
respondent, I am sometimes able to 
send him other papers of mine that had 
not come to his attention, and direct 
him to additional pertinent literature. 
In a few instances, this has developed 

[my] institution pay for as many re- 

prints as [I] consider necessary." My 
institution, being small and under- 
funded, does not pay for any reprints 
of papers published in outside journals. 
The printer's bill for my reprints is 
paid with my personal check. 

The "convenient number" tol which 
Mota alludes, therefore, cannot always 
be the total number that might be of 
use to somebody, but sometimes (even 
in 1967) must be the number the au- 
thor can afford. Also, many papers in 
great demand predate the era of sub- 
sidized research. Of my own publica- 
tions, the one that has been most fre- 
quently requested appeared in 1951. 
I was a graduate student at the time, 
and $14 for 100 reprints made a large 
impact in my budget. If I had been 
able to afford them, I would now be 
well into the third hundred, sending 
reprints only when requested and not 
on the scattergun principle advocated 
by Mota. 

I am well acquainted with the addi- 
tional problem described by Clark- 
the influx of reprint requests after a 
paper has been listed in an abstracting 
journal. I have also noticed that I get 
clusters of requests on identical post- 
cards from single university depart- 
ments, indicating that a professor has 
asked his students to read the paper, 
and perhaps suggested that they write 
me fo'r reprints. I sometimes suspect 
that students do this as the easy way 
out, rather than take the trouble of 

going to the library and finding the 

paper in the original journal. 
My usual procedure is to send re- 

prints in response to any request, as 
long as I have a reasonably good stock 
left (say one-fourth of the original 
printing). After that I am more cau- 
tious. If, like Clark, I am concerned 
about the reprints being sent only to 
those who have a real need for them, I 
invest a few minutes in typing out a 

postcard, stating that I have only a few 
copies left and asking the requester to 

explain more fully his interest in ob- 

taining the paper. If he really wants it, 
he'll write again. In fact, by learning in 
this way the specific interests of my cor- 
respondent, I am sometimes able to 
send him other papers of mine that had 
not come to his attention, and direct 
him to additional pertinent literature. 
In a few instances, this has developed 

[my] institution pay for as many re- 

prints as [I] consider necessary." My 
institution, being small and under- 
funded, does not pay for any reprints 
of papers published in outside journals. 
The printer's bill for my reprints is 
paid with my personal check. 

The "convenient number" tol which 
Mota alludes, therefore, cannot always 
be the total number that might be of 
use to somebody, but sometimes (even 
in 1967) must be the number the au- 
thor can afford. Also, many papers in 
great demand predate the era of sub- 
sidized research. Of my own publica- 
tions, the one that has been most fre- 
quently requested appeared in 1951. 
I was a graduate student at the time, 
and $14 for 100 reprints made a large 
impact in my budget. If I had been 
able to afford them, I would now be 
well into the third hundred, sending 
reprints only when requested and not 
on the scattergun principle advocated 
by Mota. 

I am well acquainted with the addi- 
tional problem described by Clark- 
the influx of reprint requests after a 
paper has been listed in an abstracting 
journal. I have also noticed that I get 
clusters of requests on identical post- 
cards from single university depart- 
ments, indicating that a professor has 
asked his students to read the paper, 
and perhaps suggested that they write 
me fo'r reprints. I sometimes suspect 
that students do this as the easy way 
out, rather than take the trouble of 

going to the library and finding the 

paper in the original journal. 
My usual procedure is to send re- 

prints in response to any request, as 
long as I have a reasonably good stock 
left (say one-fourth of the original 
printing). After that I am more cau- 
tious. If, like Clark, I am concerned 
about the reprints being sent only to 
those who have a real need for them, I 
invest a few minutes in typing out a 

postcard, stating that I have only a few 
copies left and asking the requester to 

explain more fully his interest in ob- 

taining the paper. If he really wants it, 
he'll write again. In fact, by learning in 
this way the specific interests of my cor- 
respondent, I am sometimes able to 
send him other papers of mine that had 
not come to his attention, and direct 
him to additional pertinent literature. 
In a few instances, this has developed 

[my] institution pay for as many re- 

prints as [I] consider necessary." My 
institution, being small and under- 
funded, does not pay for any reprints 
of papers published in outside journals. 
The printer's bill for my reprints is 
paid with my personal check. 

The "convenient number" tol which 
Mota alludes, therefore, cannot always 
be the total number that might be of 
use to somebody, but sometimes (even 
in 1967) must be the number the au- 
thor can afford. Also, many papers in 
great demand predate the era of sub- 
sidized research. Of my own publica- 
tions, the one that has been most fre- 
quently requested appeared in 1951. 
I was a graduate student at the time, 
and $14 for 100 reprints made a large 
impact in my budget. If I had been 
able to afford them, I would now be 
well into the third hundred, sending 
reprints only when requested and not 
on the scattergun principle advocated 
by Mota. 

I am well acquainted with the addi- 
tional problem described by Clark- 
the influx of reprint requests after a 
paper has been listed in an abstracting 
journal. I have also noticed that I get 
clusters of requests on identical post- 
cards from single university depart- 
ments, indicating that a professor has 
asked his students to read the paper, 
and perhaps suggested that they write 
me fo'r reprints. I sometimes suspect 
that students do this as the easy way 
out, rather than take the trouble of 

going to the library and finding the 

paper in the original journal. 
My usual procedure is to send re- 

prints in response to any request, as 
long as I have a reasonably good stock 
left (say one-fourth of the original 
printing). After that I am more cau- 
tious. If, like Clark, I am concerned 
about the reprints being sent only to 
those who have a real need for them, I 
invest a few minutes in typing out a 

postcard, stating that I have only a few 
copies left and asking the requester to 

explain more fully his interest in ob- 

taining the paper. If he really wants it, 
he'll write again. In fact, by learning in 
this way the specific interests of my cor- 
respondent, I am sometimes able to 
send him other papers of mine that had 
not come to his attention, and direct 
him to additional pertinent literature. 
In a few instances, this has developed 
into a long-lasting and mutually profit- 
able correspondence. 

KENNETH C. PARKES 

Carnegie Museum, 
Pittsburgh, Pennsylvania 15213 

into a long-lasting and mutually profit- 
able correspondence. 

KENNETH C. PARKES 

Carnegie Museum, 
Pittsburgh, Pennsylvania 15213 

into a long-lasting and mutually profit- 
able correspondence. 

KENNETH C. PARKES 

Carnegie Museum, 
Pittsburgh, Pennsylvania 15213 

into a long-lasting and mutually profit- 
able correspondence. 

KENNETH C. PARKES 

Carnegie Museum, 
Pittsburgh, Pennsylvania 15213 

PH 
supplies 

o s? a 

PH 
supplies 

o s? a 

PH 
supplies 

o s? a 

PH 
supplies 

o s? a 

Buy 'em from 

Beckman 
Buy 'em from 

Beckman 
Buy 'em from 

Beckman 
Buy 'em from 

Beckman 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf pH items: 
Glass Electrodes Reference Electrodes 
Specific Ion Electrodes Combination 
Special-purpose Electrodes 
Electrodes; thin Filling Solution for 
probes, small reference electrodes 
samples, blood Buffer standards- 
Desicote? rinsing aid liquid and powder 
and other original equipment supplies for 
Beckman pH Meters 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, Nuclear, Atomic Absorp- 
tion, Aquameters & Titrators, Pumps & 
Fittings. Order the specific catalogs you 
need now and take advantage of special 
introductory offers. Contact your near- 
est Beckman office or write direct for 
Data File No. 1303C. 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf pH items: 
Glass Electrodes Reference Electrodes 
Specific Ion Electrodes Combination 
Special-purpose Electrodes 
Electrodes; thin Filling Solution for 
probes, small reference electrodes 
samples, blood Buffer standards- 
Desicote? rinsing aid liquid and powder 
and other original equipment supplies for 
Beckman pH Meters 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, Nuclear, Atomic Absorp- 
tion, Aquameters & Titrators, Pumps & 
Fittings. Order the specific catalogs you 
need now and take advantage of special 
introductory offers. Contact your near- 
est Beckman office or write direct for 
Data File No. 1303C. 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf pH items: 
Glass Electrodes Reference Electrodes 
Specific Ion Electrodes Combination 
Special-purpose Electrodes 
Electrodes; thin Filling Solution for 
probes, small reference electrodes 
samples, blood Buffer standards- 
Desicote? rinsing aid liquid and powder 
and other original equipment supplies for 
Beckman pH Meters 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, Nuclear, Atomic Absorp- 
tion, Aquameters & Titrators, Pumps & 
Fittings. Order the specific catalogs you 
need now and take advantage of special 
introductory offers. Contact your near- 
est Beckman office or write direct for 
Data File No. 1303C. 

direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf pH items: 
Glass Electrodes Reference Electrodes 
Specific Ion Electrodes Combination 
Special-purpose Electrodes 
Electrodes; thin Filling Solution for 
probes, small reference electrodes 
samples, blood Buffer standards- 
Desicote? rinsing aid liquid and powder 
and other original equipment supplies for 
Beckman pH Meters 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, Nuclear, Atomic Absorp- 
tion, Aquameters & Titrators, Pumps & 
Fittings. Order the specific catalogs you 
need now and take advantage of special 
introductory offers. Contact your near- 
est Beckman office or write direct for 
Data File No. 1303C. 
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LEITZ ORTHOPLAN MICROSCOPE 

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

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

1124 

Modern facilities are provided for all forms of illumination, 
transmitted and reflected light, and photomicrography. 
If you must have the finest research microscope in this 
world, only ORTHOPLAN can meet your need. You are 
buying a versatile precision instrument, not an integrated 
machine. Complete information on this new "standard" 
in microscopy will be sent on request. 6t366 

E. LEITZ, INC., 488 PARK AVENUE SOUTH, NEW YORK, N.Y. 10011 
Distributors of the world-famous products of 
Ernst Leitz G.m.b.H., Wetzlar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS iLENSES * PROJECTORS ? MICROSCOPES 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Faculty Recruitment 
A recent National Science Foundation report* projects an easier 

period of recruiting new members for science and engineering faculties. 
The students' view of the same projections is that new Ph.D.'s who 
want academic positions will probably not have as many offers to 
choose from as recent Ph.D.'s have had. Specifically, the NSF projec- 
tions indicate that, in order to keep up with enrollment growth and 
avoid diminishing the percentage of faculty members holding the doc- 
tor's degree, colleges and universities needed to add 28,000 Ph.D.'s to 
their faculties in engineering and in the biological, physical, and social 
sciences in the 2 years 1965-66 and 1966-67. The 12,000 new Ph.D.'s 
in science and engineering available for faculty appointments in those 
years left a gap of 16,000 positions unfilled or filled by non-Ph.D.'s. In 
contrast, in the 8 years from 1967-68 through 1974-75, the colleges 
and universities will need 81,000 additional Ph.D.'s, and there will be 
79,000 new ones seeking academic appointments. 

Projections of this nature are always based upon certain assumptions. 
A major one in this case is that about half of all new Ph.D.'s in science 
and engineering will want academic appointments. Another is that exist- 
ing enrollment trends will require doubling the number of teachers of 
science and engineering between 1964-65 and 1974-75. The additional 
numbers required for research (both full-time and part-time) were pro- 
jected on the assumption that the 1965 ratio of faculty research time to 
teaching time would continue through 1975; NSF chose to make this 
assumption instead of making independent projections of how research 
budgets would increase. The third component of total requirements is 
the need for administrative staff. This need was projected to continue 
at the 1965 level of 12 percent of teaching and research needs. 

One of the uses of projections is to focus attention on the feasibility 
or desirability of making the underlying assumptions come true. An in- 
teresting example is the research projection. Translated into dollar terms, 
it means that funds for academic research (exclusive of contract re- 
search centers) will have to increase from $1.9 billion in 1965 to $4.9 
billion in 1975 if the ratio of research time to teaching time is as high 
in 1975 as it was in 1965. If the actual increase is less rapid, the demand 
for new Ph.D.'s is likely to fall below the projected figures. 

Various factors might make the projections inaccurate. For example, 
Selective Service policies concerning induction of graduate students after 
the summer of 1968 are still unknown. They could diminish both the 
need for additional graduate faculty and the number of new Ph.D.'s 
conferred. 

After 1975, the rate of increase of undergraduate enrollment will slow 
down, and so will the need for faculty expansion. These trends, which 
are supported by studies of the Department of Labor and the Commis- 
sion on Human Resources and Advanced Education, make it appear 
that after 1975 the number of new Ph.D.'s available for faculty appoint- 
ment is likely to exceed the number required by major employers. The 
sellers' market of recent years will not, however, suddenly become a 
buyers' market, for junior colleges and small undergraduate institutions 
should have an opportunity to improve the quality of their faculties, and 
nonacademic needs are expanding. New Ph.D.'s in science and engineer- 
ing are too valuable to become a surplus commodity, but the federal 
and other arrangements that have increased graduate enrollment now 
offer universities hope for a little easier recruiting than they have expe- 
rienced in recent years.-DAEL WOLFLE 
* "Science and Engineering Staff in Universities and Colleges," National Science Foundation 
Publication NSF 67-11 (Government Printing Office, Washington, D.C., 1967), 30?. 
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Puppet 

Beckman's (and the world's) best selling spectrophotometer, 
the DB?-G: you can make it perform a score of UV routines 
in chemical and biochemical research and quality control 
labs; has a simple three-step operation; engages a 
long line of accessories. (And you never have to pu/l strings for service.) 

It's the double-beam, direct-reading 
instrument that's made the whole 
UV world its stage. Ties up 60-80% 
less time for routine single wave- 
length analyses. You receive 0.2 mu 
resolution throughout the 190-700 
mg range (extendable to 800mg with 
optional red sensitive photomulti- 
plier). Scan at constant resolution, 
and do programmed scanning, reflec- 
tance studies, and atomic absorption 
with Beckman precision-matched ac- 

cessories. Connected to a 5- or 10- 
inch lab recorder, it does ratio-re- 
cording. Requires minimum space, 
doesn't require controlled environ- 
ment, and a new operator can master 
it in ten minutes. And over 150 Beck- 
man servicemen know the ropes if a 
wire gets crossed. To catch a com- 
plete show by the world's favorite UV 
performer, contact your Beckman 
Sales and Service Representative... 
or write for Data File No. 100C. 

The people out front 
in background and back-up... 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 



ChooseThe Heath EUW-402M Complete Polarography Laboratory 
The Heath Malmstadt-Enke Polarography Laboratory EUW-402M (developed by Dr. 
Chris Enke of Michigan State University) . .. consists of a highly versatile Dropping 
Mercury Electrode Apparatus; a combination of a Polarography Module and Operational 
Amplifier which produces precision controlled electrode voltages and an accurate current 
readout; and a Servo-Chart Recorder for displaying the readout signals. 

* Includes all apparatus (electrodes, capillary tubing, control valves, electronic instrumen- 
tation, recorder readout, chart paper, penI, and connecting cables) for 3-electrode controlled 
potential polarography * Suitable for exact qualitative analysis and accurate quantita- 
live analysis in organ;ic and inorganic media * Capable of analysis of ion concentrations 
as low as 10-7 molar * Easy to set tup and operate * Spring-loaded cell holder for quick 
change of test solutions * Provided with complete, detailed instruction manuals. 

The EUW-402M Laboratory Is Fully Instrumented... for 2 and 3 electrode polarography, 
controlled potential and controlled current electrolysis, chronopotentiometry, manual 
polarography, and amperometric titrations. The use of suitable oxygen electrodes 
(supplied by the customer) makes this a highly capable laboratory for bio-chemical 
investigations. And the Heath electronic control circuitry provides the nucleus for cou- 
lometry, cyclic polarography, AC & harmonic & phase polarography, oscillographic 
polarography, pulse-type polarography, and other similar electro-analytical techniques 
when suitable function generators, amplifiers, and readout devices are included in the 
scheme. The Heath Malmstadt-Enke Polarography Laboratory enables educational 
institutions to investigate polarographic measurements and other analytical techniques 
in electrochemistry where previously the cost would have been prohibitive. 

Write For FREE Descriptive Literature ... . fully describe the Heath Malmstadt-Enke 
polarography instrumentation, including full specifications and a block-diagram-level 
series of illustrations showing experimental setups for various techniques of polaro- 
graphy. Discusses the features of charging current compensation and constant current 
compensation ... gives full price resume'. 

8 SEPTEMBER 1967 

PRICE RESUME': 
EUA-19-2, Polarography Module... 8 lbs ..............$18.00 
EUW.19B, Operational Amplifier.. .22 lbs .............$135.0 
EUA-19-4, Optional Operational Amplifier 

Stabilizer... 6 lbs ...................................$160.00 
EUW-20A, Single-Speed Servo Chart Recorder... 

23 lbs ............................................ $209.00 
EUW-20M, Multi-Speed Servo-Chart Recorder... 

26 lbs ................. .............. ...... ....$295.00 
EUW-401, Electronic Polarography Instrumentation 

(EUA-19-2, EUW-19B, EUW-20A)...53 lbs ...........$490.00 
EUA-19.6, Dropping Mercury Electrode Apparatus... 

20 lbs ...........................................$149.00 
*EUW-402, Complete Polarography Laboratory with 

Single-Speed Recorder Readout (EUA-19-2, 
EUW-19B, EUW-20A & EUA-19-6).. .73 lbs ........... $609.00 
EUW-402M, Complete Polarography Laboratory with 

Multi-Speed Recorder Readout (EUA-19-2, 
EUW-19B, EUW-20M & EUA-19-6) ....79 lbs ......... $700.00 

All Express or Motor Freight Only, Except EUA-19-2 

I• ...-. 

HEATH COMPANY, Dept. 520-19 
Benton Harbor, Michigan 49022 
Please send more information on 
Heath Malmstadt-Enke Polargraphy Lab 

Address 

City . . State, 

... 

Zip _o 
Prices & specifications subject to change without notice.- I 

I EK-237 I 
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The Ant-Lion's a rather nasty fellow. 

.ec~Si~I 1 SS 
He digs a trap and The Ant Lion Dendroleon 
waits for somebody to l obsoletum (family Myrmeleon- 

give him a tumble. Luck- .Y tidae), lays its eggs on the ground. 
ily, we at Labindustries When one hatches, the larva digs a pit in 
don't have to trap anyone. J sandy soil and lives almost completely 
Not with 15,000 L/I auto- Jburied at the bottom of it. Ants and other 
matic REPIPETS?and dilutors small insects who fall in are seized by the 

working in labs acrossP i -^ant-lion's powerful jaws and devoured. 
the country. And with 93% 7O Adult resembles dragonfly. Most prevalent 
of our customers reorder- HSin southwest U. S. and Mexico. 

ing within 90 days. Here's [ 

why our instruments are so' popular with scientists: They give accurate, reproduci- 
ble results- L/I REPIPETS and Automatic Dilutors pipet, dilute, dispense, transfer and 
mix with a guaranteed accuracy of 1% and a reproducibility of 0. 1%. Day-after-day, 
you'll get test results you can depend upon. They save time-You will save between 
50 and 90% of your analysis time by using L/I REPIPETS and Dilutors. Washing time is 
saved too, because L/I instruments never need cleaning! They are convenient-Just 

drop L/I REPIPETS and Dilutors on your reagent bottles and leave them there. They 
may be ordered to fit any reagent container. They are simple to operate-Just set your 

volume, lift andpress the plunger-a 2-second process. They automate 

your analyses, just as you now perform them. They a? 
handle any liquid-All Pyrex-brand glass REPIPETS 

and Dilutors handle all reagents, hot or 
cold, including concentrated 

L/I REPIPETS and automatic Dilutors for highest precision. 
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acids, concentra- 
ted alkalies, 

volatile solvents, 
chlorinated hydrocarbons, JF etc. They eliminate 
pipeting by mouth-L/I instruments dispense, dilute, and 
pipet directly from reagent bottles, completely eliminating the 
hazards of mouth pipeting and the dangerous transfer of reagents. 
They prevent cross- contamination- There is no carry-over of material from 

sample to sample. The self-cleaning action inDilutors washes out all aspirated 
material before a new sample is aspirated. They keep reagents pure-All instruments 
have an air inlet to which filters may be connected to exclude particulates, moisture, 
carbon dioxide, or oxygen. They pay for themselves-L/I REPIPETS cost $47.50; Auto- 
matic Dilutors $89.50. It pays to have one on every reagent bottle. They handle all 
volumes-Each instrument is adjustable and accurate over its entire scale. Measure 
from 1 micro - liter to a deciliter. REPIPETS and Dilutors are supplied in 1, 5, 10, 
20, and 50 ml sizes. Each Dilutor is furnished with aspirator tips to efficiently 
cover the en- tire range of the instrument. Water Determinations In 4 Minutes! 
L/I Aquam- etry Apparatus measures water content in foods, drugs, organics- 
all materials. It measures from I ppm. to 100% water without adjustment. 
Accuracy is 1%. Price $235. For more details, contact your dealer salesman 

I. | ii or write to: 1802 Second Street 

I I XlV 4Berkeley, California 94710 
II Phone: (415) 843-0220 

IS 4P A gw0SXLABINDUSTRIES 
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MAIL U T AMART UNUSUAL 
ORDERINUS AL M VALUES 
Products available by mail. Money-back guarantee. Order by Number. 
Send check, m.o. or open account to rated firms. $10. minimum order. 

LOW-COST TEILON ASSORTLXENT 

Real surplus bargain. Hard-to-find Teflon 
"cut-offs." Hundreds of applications in 

...ii~ _ l industry, shop, home. Versatile assortment 
includes roll of tape, blocks, tubular & 
solid rods in varying dimensions-1 lb. 
minimum. Make miniature bearings, wash- 
ers, sealer for pipe joints, weather-proof- 
ing, anti-friction liners for drawers, win- 
dows, doors, etc. Perfect for experiments 
requiring smooth material with excellent 
anti-friction, water-resistant & di-electric 
properties. 
Stock No. 70,967W ------------ $6.00 Ppd. 

NEW SURPLUS Ni-Cd BATTERIES 
\';~ \ ~ ~ . - ~. Save more than 50%! Long-life-accept 

>0,...... ., ~ 300 charge and discharge cycles. 1.25 
Volts per cell-750 milliamper hours ca- 
pacity. Excel. charge retention. Hermet- 
ically sealed. Indefinite storage life. Mul- 
tiple cells welded in series-easily cut. 

.... .. ii~ Combine to form btry. %8" dia. x 1 /" 
high. Spec. price for 100 up. Low-cost 
charger separate. 
Stock No. Cells DC Volts Price Ppd. 

...40,986W 1 1.25 $ 1.50 
40,987W 2 2.50 2.75 
60,633W 3 3.75 3.60 
60,634W 4 5.00 4.80 
70,812W Trickle Charger (1-10 cells) 

______ __________ ___________________ _ ~ 10.95 
-., NEW TIHERMOELECTRIC COOLING 

.` I`` uP Complete, solid state unit. Amazingly ver- 
satile. Excellent for experimental uses in .~~I~~~~ :~"::::: :,::;:;:;:~ i industry, universities, research lab ! Si- 
lent, motionless. Simple to operate. No 

_ iiiijiiii l _~ _ moving parts to wear out. No fluid leak- 
age. At 80'F. ambient temp., unit pumps 
up to 35 BTU/hr., yet keeps transfer bar 
at 25iF.-can be cooled to 130f'. Save 
thousands of dollars in producing proto- 
types, mock-ups, models. Ideal as spot 
cooler in instruments, electronic and other 

- ,:~:~:~:ii :i 
: 

:.:_:ii:i:i i :: industrial equipment. Wt. 8 lbs. Full inst. 
:af W:: :~~::j:~~~~:~ dyStock #70,$18W - --- -$62.00 Ppd. 

DUPONT PLASTIC LIGHT GUIDE 
KIT 

Experiment with amazing new plastic fiber 
optic light guides. 1001 uses for mfrs., ex- 
perimenters, hobbyists. Use for exciting 
new projects and products. Guides trans- 
mit light same as wire conducts electricity. 
TJse to illuminate remote areas, multiple 
locations from single source, confine light 
to small areas, conduct sensing and con- 
trol systemis. Incl. 2 guides, source, lens, 
dyes, connectors. 

Stock #70,855W ....----- $10.00 Ppd. 

3" ASTRONOMICAL TELESCOPE 

See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power. Alumi- 
nized and overcoated 3" diamieter f/10 pri- 
mary mirror ventilated cell. Equatorial 
mount with locks on both axes. Equipped 
with 60X eyepiece and mounted Barlow 
lens. 3X finder telescope, hardwood tripod. 
Included FREE: "STAR CHART"; 272- 
page "HANDBOOK OF HEAVENS"; 
"HOW TO USE YOUR TELESCOPE" 
Stock #85,050W __----_ -__- _ $29.95 Ppd. 

INSTANT CHIEMICAL LIGHT KIT 
Produce instant illumination without heat, 
flame, electricity. Make emergency flash- 
light, write messages in the dark, create 
spectacular "magic" effects, mark trails, 
targets, edges of steps & doorways, etc. 
Just expose activiting chemical to air. 500 
times brighter than average highway in 
moonlight. Lasts 15 min. to 4 hrs. depend- 
ing on control factors, indefinitely when 
sealed. Kit incl. chemical in 5 forms. 
Stock #60,647W -__ ____-._,__ $5.00 Ppd. 

NEW LOW-COST WATER "STILL" 
Now get up to 1/ gals. pure distilled 
water a day for 6? gal.-no matter where 
you are. Perfect for photographers, indust. 
labs, travel. Compact, lightweight "still" 
completely removes rust, detergents, pesti- 
cides, chlorine, fluoride, alum, sulphur, etc. 
No plumbing hook-up needed. Automatic 
shut-off. Plugs into 110V, 60-cycle outlet. 
Includes heating element, Pyrex boiler, 
plastic stand, 1/2 gal. receiving bottle. U.L. 
approved. 13/2'" high, 91/2" sq. base, wt. 
6 lbs. 
Stock #80,102W__--____ ____ $51.50 Ppd. 
Stock #70,908WV _--(Case)_.__$ 6.75 Ppd. 

GIANT FREE CATALOG 
Completely new 1967 edition-148 pages. 
Bargains galore! New categories, items, 
illustrations. 1,000's of buys for industry 
-Optics, Science, Math. On-the-job helps, 
quality control aids. Optics for research 
labs, design engineers, experimenters. In- 
struments for checking, measuring . . 
to speed work, improve quality, cut costs. 
Hard-to-get war surplus bargains. Write 
for Catalog-W, Edmund Scientific Co., 
Barrington, New Jersey 08007. 
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The full range of uniformly labelled 
and a selection of specifically labelled 
L-amino-acids. 

D-Glucose-1 -C14 and D-glucose-C14(U) 

The important steroids 
cholesterol-4-C14, oestrone-4-C14, 
oestradiol-4-C1 4, 
1 9-nor-testosterone-4-C1 4 

A selection of nucleics including 
uniformly and specifically labelled 
thymidine and uridine. 

For details of batches now in stock write to 
The Radiochemical Centre 
Amersham England H 
U.S. users should write to 
Nuclear-Chicago Corporation 
333 East Howard Avenue, Des Plaines, Illinois, 60018 
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NO. 2500 MEMBRANE 
Pure cellulose acetate. May be rendered completely 
transparent by saturating with liquid of same re- 
fractive index, i.e. nD = 1.47. Results may be 
evaluated colorimetrically when separated frac- 
tions are cut from strip and dissolved in suitable 
solvent. Specimen volume requirement is minimal. 
Used for immunoelectrophoresis, bidimensional 
immunodiffusion, and regular electrophoresis. 
The S&S No. 2500 Membrane possesses superior 
separation abilities. Separation of individual bands 
is clear and distinct. Only a short time is required 
for electrophoresis and evaluation. Image is sharp. 
Used in conjunction with S&S electrophoresis 
components, S&S No. 2500 makes possible a new 
standard in evaluation of fractions as well as 
convenience. 
Customers tell us S&S No. 2500 Membranes are 
superior in clarity to the others they have tested, 
and their handling characteristics can only be 
termed as excellent. 

---- SEND FOR FREE SAMPLE STRIPS.---7 
Carl Schleicher & Schuell Co. 
Keene, New Hampshire s-967 
Send No. 2500 Membrane Samples. 
(1" x 63/4" size supplied unless otherwise specified.) 
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York at Buffalo, 31 May-i June 1967, 
for purposes of comparing these three- 
dimensional structures and assessing the 
chemical properties of the enzyme and 
its mechanism of action in light of the 
new structural information. 

There were three crystallographic 
contributions: by D. Harker and G. 
Kartha of Roswell Park Memorial Insti- 
tute (RPMI), by H. W. Wyckoff and 
F. M. Richards (Yale), and by C. H. 
Carlisle (Birkbeck College, London). 
Harker and Kartha described their crys- 
tallization and x-ray diffraction analy- 
sis of ribonuclease A; described the 

isomorphous replacements with heavy 
atoms used at RPMI for phasing; and 
presented their model of the enzyme at 
a resolution of 2 angstroms. C. H. Car- 
lisle, using the same system but a dif- 
ferent set of heavy atom derivatives of 
the protein, briefly compared his lower 
resolution map with that of Harker 
et al. Carlisle showed several electron 
density diagrams which differed from 
those of the RPMI group. These dif- 
ferences were attributed to the lower 
resolution of the London map; Carlisle 
explained that these small differences 
should disappear when their map is at 
a 2-angstrom resolution. The Yale 
group described a unique approach to 
the three-dimensional structure of ribo- 
nuclease. Treatment of ribonuclease A 
with a protease, subtilisin, yields ribo- 
nuclease S-protein + S-peptide (the 21 
amino acids from the NH,-terminus). 
This is crystallized from 75 percent 
saturated (NH4)2S04 and placed in a 
diffractometer flow cell where small 
molecule and heavy atom replacements 
can occur, thus allowing for the needed 
phasing atoms and for assay of the 
ribonuclease S which is enzymatically 
active, without disturbing the crystal 
structure. This work has yielded a 3- 
angstrom resolution model. 

In all three x-ray diffraction analyses, 
the peptide backbone appeared quite 
similar. A hydrophilic region was con- 
nected, by three partial chains, to a 
hydrophobic region, containing a cys- 
tine isolated octapeptide loop; these 
two regions surround a cleft for sub- 
strate. In the Yale model, the S-pep- 
tide, not covalently linked to the re- 
maining enzyme, is slightly displaced 
from its position in ribonuclease A. 
There is very little a-helix either in ribo- 
nuclease A or S crystals. Neither the 
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more blurred. There are a few differ- 
ences between the models of Yale and 
RPMI regarding the exact positions of 
side chains though there is no differ- 
ence in identification of side chains 
since the primary structure is known. 

Higher resolution x-ray maps were sug- 
gested to solve these few discrepancies, 
but Richards made the point that un- 
constrained side chains, for example at 
the periphery of the molecule, would 

appear blurred even at a 1-angstrom 
resolution. One important problem that 
higher resolution maps might solve, 
however, is the nature and position of 
atoms in amino acid side chains which 
interact with pyrimidines and confer 
specificity to ribonuclease. The crystal- 
lographers were unable to tell what 
changes occurred in enzyme conforma- 
tion on binding of substrate since all 
the x-ray work had been done with 
H2P04-, or nucleotides, or S042- 
bound to ribonuclease. The answer is 

important to the mechanism of ribonu- 
clease action. Such a conformational 
change could provide the needed activa- 
tion energy for the catalytic reaction. 
However, the answer may be difficult 
to obtain since crystallization of anion- 
free ribonuclease has not been achieved 
and such powerful approaches to iso- 
morphous replacement as those used by 
the Yale group would not be directly 
applicable in x-ray diffractometry of 
substrate-free ribonuclease. 

As a bridge between the crystal- 
lography and work on the mechanism 
of ribonuclease action, H. A. Scheraga 
described his current work on com- 
puting of most probable structures of 
macromolecules based on the assump- 
tion of minimum total energy in the 
molecule of interest with approxima- 
tions of the contributions from dif- 
ferent types of interaction. Results of 
these calculations are reflected in bond 
angles. 

A plot of the H-Ca-C1 bond angles 
versus H-Ca-N bond angles gives 
an energy contour map which can be 
used in defining the total energy of a 
conformation as well as the handed- 
ness of the macromolecule. Random 
access to the entire energy map is em- 
ployed for the purpose of avoiding de- 
termination of incorrect energy mini- 
ma among the many inflections. Such 
calculations of most probable conforma- 
tion have been carried out on gramici- 
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din-S, on oxytocin, on ribonuclease S- 
peptide, and the octapeptide loop of 
ribonuclease A. Results on S-peptide 
showed considerable similarity to the 
crystallographic models. At present, en- 
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zymes of known sequence, such as lyso- 
zyme, are being calculated. 

If calculated conformations generat- 
ed by the computer agree well with 
those determined by diffractometry, 
then the computer approach will enable 
relatively rapid synthesis of three-dimen- 
sional structures of macromolecules 
whose monomer sequences are known. 
However, a healthy skepticism seems 
warranted, as noted in discussion of 
this paper by G. H. Ramachandran, 
until Scheraga is able to solve the 
known structures of a number of large 
heteropolymers. On the other hand, if 
the minimal energy computations do 
have predictive value, a major advance 
will have been made in determining 
heteropolymer structure and in making 
correlations between structure and func- 
tion. 

The greatest number of contribu- 
tions to the symposium concerned stud- 
ies of ribonuclease chemistry and mech- 
anism of action. J. Bello correlated a 
large body of chemical evidence with 
the RPMI model. Thus, the involvement 
of histidines-12, and -119, and lysine- 
41 in the active center was confirmed 
in the model by the close proximity 
of these residues to the H2P04- in 
the substrate'cleft; the participation of 
these residues in ribonuclease A bind- 
ing and catalysis was discussed by a 
number of contributors. The dimeriza- 
tion of the enzyme by looping of two 
S-peptide moieties to two adjacent en- 
zyme molecules is seen to be feasible 
from the model; A. M. Crestfield pre- 
sented detailed analysis of his active 
center work based on hybrid dimers. 
The presence and identification of easily 
titratable and buried tyrosines in ribo- 
nuclease could also be explained in 
terms of the model. Finally, the anionic 
stabilization of the enzyme to urea 
denaturation was correlated with the 
model where a number of cationic sites 
from various parts of the polypeptide 
chain occur near the substrate cleft. 

Another approach to the chemical 
study of the active center as well as 
the first systematic study of amino 
acid replacement in an enzyme was 
reported by F. Finn and K. Hofmann. 
These workers have synthesized the S- 
peptide and a number of S-peptide 
analogs and have tested enzymic ac- 
tivity after mixing with S-protein. The 
first 13 amino acids in the S-peptide 
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(S-peptide-1-13), when mixed with S- 
protein in a ratio of 200 to 1, re- 
sults in full enzyme activity. A ratio 
of 1 to 1 of S-peptide-1-14 and S- 
protein is fully active. Addition of ami- 

8 SEPTEMBER 1967 

(S-peptide-1-13), when mixed with S- 
protein in a ratio of 200 to 1, re- 
sults in full enzyme activity. A ratio 
of 1 to 1 of S-peptide-1-14 and S- 
protein is fully active. Addition of ami- 

8 SEPTEMBER 1967 

no acids 15-21, in order, to the S- 
peptide did not increase activity, thus 
indicating that these amino acids are 
not involved either in the binding of 
S-peptide to S-protein or in the cataly- 
tic activity of the complex. Methionine- 
13 is involved in one or both of these 
functions since conversion of this resi- 
due to sulfone or sulfoxide reduces 
enzyme activity toward RNA but not 
toward pyrimidine-2',3'-cyclic phos- 
phate substrate. All changes in histi- 
dine-12 abolish enzyme activity, thus 
confirming results of others. Replace- 
ment of arginine-10 with ornithine 
or lysine does not affect activity nor 
does replacement of glutamic-9 with 
lysine (bovine versus rat ribonuclease). 
Phenylalanine-8 can be replaced with 
tyrosine without affecting activity, but 
the enzyme is inactive when this resi- 
due is replaced by nonaromatic amino 
acids. This type of systematic study 
of a synthetically accessible polypep- 
tide essential to enzyme activity is a 
highly informative and powerful ap- 
proach in investigating enzyme mech- 
anisms. Its general utility remains in 
doubt until other enzymes are found 
which can be converted into two re- 
versibly dissociable pieces, each of 
which is essential for enzyme activity 
and one of which is small enough to be 
synthesized chemically. 

G. G. Hammes described his work 
on perturbation analysis of ribonuclease 
reactions with methods involving tem- 
perature-jump and stopped-flow-tem- 
perature-jump. With very rapid pertur- 
bation and spectroscopic analysis of 
relaxation to a steady state, enzymic 
reactions as short as 1 microsecond can 
be analyzed and the number of inter- 
mediates in the reaction observed. 
Hammes has found five different re- 
laxation times between pyrimidine-2',3'- 
cyclic phosphate and the 3'-phospho- 
monoester, indicating at least five in- 
termediate enzyme-substrate and en- 
zyme-product complexes. Also, study- 
ing relaxation times as a function of 
pH, three ionizable groups at, or at 
least influencing, the active center were 
identified with pK's of 5, 6, and 6.7, 
probably corresponding to three histi- 
dines. 

From the known chemical reactivity 
of ribonuclease, the kinetic studies, and 
the enzyme model, it was possible for 
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of ribonuclease, the kinetic studies, and 
the enzyme model, it was possible for 
Hammes to deduce a plausible, if high- 
ly tentative, molecular mechanism for 
transesterification and -2',3'-cyclic phos- 
phate hydrolysis. Binding was the first 
step, followed by two separable en- 
zyme conformational changes, and then 
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EA-4 POWER CONTROL SUPPLY 
Designed especially for electrophoresis. Continu- 
ously variable voltage 0 to 500 V. Stable: Supplies 
constant voltage. (Ripple less than ? 0.1%. Unit 
regulates to ? 0.1%.) Also can supply constant 
current over entire range. No variance in mA with 
change in load - 90%. Double scale meter shows 
V and mA. Exclusive built-in timer with automatic 
shut-off. Four chambers-simultaneous operation 
(7 tests per chamber). Constant current control 
over entire electrophoretic range. 
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Designed specifically for clinical applications. 
Capable of operating a minimum of four EA-1 
chambers at once. Delivers regulated constant 
voltage. Continuously variable at 0 to 500 V. Reg- 
ulated to better than ? 1.0%. Ripple less than 
0.5% at full load. 100 mA capability. Dual scale 
meter. 
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EA-1 ELECTROPHORESIS CHAMBER 
High impact polystyrene; water cooling jacket. 
Domed see-through lid. Safety interlock. Platinum 
electrodes run entire chamber length. Polarity re- 
versing switch. Simple, accurate method of attach- 
ing sample strip with flexible holders in integral 
part of chamber unit. 
S&S electrophoresis components are designed to 
take advantage of the superior abilities of the 
S&S No. 2500 Membrane. 
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by dissociation. After binding, protona- 
tion of two enzyme bases, histidines 
-12, and -119, occurs in the transesteri- 
fication step. A reversal of the process 
follows, water replacing the expelled 
5'-OH with polynucleotides, thus hy- 
drolyzing the -2'3'-cyclic phosphate in 
the overall general acid-base cataly- 
sis. B. R. Rabin presented a similar 
hypothesis, based on the same general 
information. His theory differed only 
in that one of the two histidines is 
protonated and the other unprotonated 
at the beginning with the sequential 
transesterification and hydrolysis involv- 
ing deprotonation of the first histidine 
and protonation of the second, followed 
by a direct reversal. The other amino 
acid residues known to be involved in 
the active center are presumably in- 
volved in the binding of substrate. 
There seemed little to choose between 
these two similar alternative mecha- 
nisms except, as noted by Hammes. 
that the former was esthetically more 
pleasing and presented no difficulty of 
low rate constants due to particular 
histidines being protonated or unpro- 
tonated initially. Rabin countered with 
the observation that the Hammes mech- 
anism did not involve water binding 
or activation which are thought, by 
some, to occur in ribonuclease. 

A third alternative mechanism was 
presented by H. Witzel based on his 
studies of the binding and hydrolysis 
of a large number of base analog nu- 
cleoside-2', 3'-cyclic phosphates. The 
pyrimidine -N:-C2-O appears to be re- 

quired and Witzel hypothesized that the 
carbonyl functions as the general base 
regenerated by exchange with water. 
The major function of the enzyme in 
this mechanism is to stabilize transition- 
state pentacovalent phosphorus dianion 
at all stages of the reaction, with the 
pyrimidine ring supplying all reactive 
requirements. Though no evidence 
against this mechanism was presented. 
it did not appear to explain the need 
for all the known amino acid residues 
of the active center region. 

E. A. Barnard showed that bromoace- 
tate alkylation of one methionine (ap- 
parently methionine-29) occurs sharply 
at pH 6.2. Since the methionine-29 side- 
chain is buried in the ribonuclease A 
(but not S) model, this increased. re- 
activity was suggested as being as- 
sociated with a histidine ionization and 
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could be explained by movement of 
the S-peptide region. 

There was much discussion of the 
mechanisms of ribonuclease A but no 
general consensus on which, if any, 
of those presented was most consistent 
with the model. Further work with 
close correlation to the three-dimen- 
sional structure will be required to re- 
solve this problem. 

Several papers were presented con- 
cerning derivatives of ribonuclease A 
and ribonucleases isolated from other 
sources. S. Beychok presented a study 
of the circular dichroic (CD) spectra 
of normal, reduced, and reoxidized 
ribonuclease A. The original work of 
Anfinsen on spontaneous recovery of 
enzyme activity after air reoxidation of 
inactive, reduced ribonuclease A ap- 
peared to represent spontaneous recov- 
ery of native conformation, and further 
suggested that all higher structural or- 
ders were completely dependent on the 
primary structure. The near-ultraviolet 
CD spectrum of ribonuclease A con- 
tains two bands (Axnx 240 m,u and 
275 mri) initially assigned to tyrosine. 
Further work showed the 275-m/A band 
to be complex, possibly including cys- 
tine disulfide bonds which may have 
two screw senses differentiated by CD. 
On reduction of the disulfides, the 275- 
m,t band is markedly changed. After 
air reoxidation, when about 90 percent 
of initial enzyme activity is recovered, 
the CD spectrum is still different from 
the native enzyme unless the reoxida- 
tion is carried out in the presence of 2- 
mercaptoethanol. This evidence for a 
different conformation in reoxidized 
ribonuclease suggests that proteins do 
not necessarily assume a unique lowest- 
energy state and, further, that a single 
unique conformation may not be a 
necessary attribute of an active enzyme. 
These conclusions were sharply con- 
tested by H. A. Scheraga and by R. F. 
Goldberger. These findings may have 
important theoretical implications. 

E. A. Barnard, M. Gold, and E. N. 
Zendzian have isolated and partially 
purified exocrine ribonucleases from a 
large number of vertebrates. They have 
assessed the activity per unit weight 
of pancreas and some chemical prop- 
erties of these enzymes. Surprisingly, 
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assessed the activity per unit weight 
of pancreas and some chemical prop- 
erties of these enzymes. Surprisingly, 
only certain groups, for example rumi- 
nants, had much pancreatic ribonu- 
clease. As a result of this work, a hypo- 
thesis was presented concerning the 
biological significance of pancreatic 
ribonucleases. Reactivity and substrate 
specificity studies of ribonucleases from 
the main vertebrate classes showed the 
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enzymes to have a number of active 
center similarities, thus suggesting that 

pancreatic enzymes are homologous. 
Studies of porcine pancreatic ribonu- 

clease were presented by C. H. W. Hirs 
and V. N. Reinhold. They have purified 
the enzyme but have found that it is 

molecularly inhomogeneous. These ri- 
bonucleases are glycoproteins and the 

inhomogeneity arises from a variable 
amount of polysaccharide around a con- 
stant protein core. All these enzymes 
contain 125 amino acids and have eight 
half-cystines. The protein core has other 

compositional similarities to bovine 
ribonuclease A. 

K. Takahashi contrasted the primary 
structure and early mechanistic studies 
of ribonuclease T1 with A. There is 
little analogy between primary struc- 
tures despite highly analogous trans- 
esterification and -2',3'-cyclic phos- 
phate hydrolysis (of guanosine-3'-phos- 
phodiesters). The single lysine in T1 
is not required for activity. Reaction 
with bromoacetate did inactivate the en- 

zyme, but histidine was not alkylated; 
only esterification of glutamate-58 oc- 
curred. Thus, present evidence suggests 
that the two ribonucleases may have 
different catalytic mechanisms. It ap- 
peared that, despite the recent major 
advances in knowledge of the structure 
of ribonuclease A and the mechanistic 

implications of these findings, there is 
still a great deal of work to be done on 
the structure and mechanism of other 
ribonucleases and considerable informa- 
tive work to be done on ribonuclease A 
as well. 

The symposium was sponsored by 
the Department of Biochemistry, 
Schools of Medicine, Dentistry and 
Pharmacy, State University of New 
York at Buffalo, and the Graduate 
Division of the Roswell Park Memorial 
Institute, Buffalo, New York. 

DAVID B. STRAUS 
Department of Biochemistry, 
State University of New York at BufJalo 

Cell Synchrony 

Recent advances in the synchroniza- 
tion of cell division was the topic at 
the 2nd International Conference on 
Cell Synchrony, held 27-29 April 1967, 
in Oak Ridge, Tennessee. The program 
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Genetic studies in cell synchrony (H. O. 
Halvorson, University of Wisconsin, 
chairman); (ii) Developmental aspects 
of cell synchrony (D. T. Lindsay, Uni- 
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versity of Georgia, chairman); (iii) Reg- 
ulation and control in synchronized cells 

(T. W. James, University of California 
at Los Angeles, chairman); (iv) Bio- 

chemistry and physiology of synchro- 
nized cells (G. G. Holz, Jr., State Uni- 
versity of New York at Syracuse, chair- 
man); and (v) Macromolecular aspects 
of cell division synchrony (I. L. Cam- 
eron, State University of New York at 
Syracuse, chairman). 

A number of contributors examined 
the proposal that the bacterial chromo- 
some has a single fixed site from which 
replication proceeds in one direction. 
Since somewhat conflicting results were 
reported for cells artifically synchro- 
nized by different methods, a study of 
the replication of the bacterial chromo- 
some during normal, steady-state 
growth was of particular interest. T. 
Nagata (Harvard University) analyzed 
Escherichia coli cells pulse-labeled with 

:H-thymidine during exponential 
growth and then transferred to an iso- 

topically heavy medium. He found that 
the density of 3H-labeled DNA shifted 
from that of light DNA to hybrid DNA 
after 0.8 to 1.1 generations and that 
a similar shift occurred in the second 
and third generations. Thus the chromo- 

versity of Georgia, chairman); (iii) Reg- 
ulation and control in synchronized cells 

(T. W. James, University of California 
at Los Angeles, chairman); (iv) Bio- 

chemistry and physiology of synchro- 
nized cells (G. G. Holz, Jr., State Uni- 
versity of New York at Syracuse, chair- 
man); and (v) Macromolecular aspects 
of cell division synchrony (I. L. Cam- 
eron, State University of New York at 
Syracuse, chairman). 

A number of contributors examined 
the proposal that the bacterial chromo- 
some has a single fixed site from which 
replication proceeds in one direction. 
Since somewhat conflicting results were 
reported for cells artifically synchro- 
nized by different methods, a study of 
the replication of the bacterial chromo- 
some during normal, steady-state 
growth was of particular interest. T. 
Nagata (Harvard University) analyzed 
Escherichia coli cells pulse-labeled with 

:H-thymidine during exponential 
growth and then transferred to an iso- 

topically heavy medium. He found that 
the density of 3H-labeled DNA shifted 
from that of light DNA to hybrid DNA 
after 0.8 to 1.1 generations and that 
a similar shift occurred in the second 
and third generations. Thus the chromo- 

some has a fixed point and direction 
of replication for several generations 
during normal, steady-state growth. 

Another means of studying cells dur- 
ing normal, steady-state growth was 
presented by C. E. Helmstetter (Ros- 
well Park Memorial Institute). Escheri- 
chia coli cells were labeled during ex- 
ponential growth, and "young" cells 
were collected by detachment from the 
surface of a membrane. His results in- 
dicated that (i) replication of the entire 
chromosome took 40 minutes, (ii) com- 

pletion of chromosome replication pre- 
ceded cell division by 20 minutes, and 
(iii) replication of one chromosome 
could begin and end in different cell- 
division cycles. 

A somewhat different approach for 

studying the control of cell division 
in ibacteria was reported by W. D. 
Fisher (Oak Ridge National Labora- 

tory) on mutants of E. coli. A short 
film showed three different cell-division 
mutants of E. coli K-12 isolated by H. 
I. Adler (ORNL). Cytokinesis in one 
of these strains is blocked by x-rays, 
and is reversed by addition of extracts 
from normal cells. 

Another group of participants ex- 
amined ordered enzyme synthesis in 
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Another group of participants ex- 
amined ordered enzyme synthesis in 

synchronized cells. P. Tauro, from Hal- 
vorson's laboratory (University of Wis- 
consin), reported on the analysis of or- 
dered enzyme synthesis in synchronized 
budding yeast cells and showed that 
each structural gene has a defined peri- 
od of enzyme synthesis. He brought up 
the interesting question of the relation 
of the position of structural genes to 
the time of their expression during the 
cell cycle and also of whether the 

yeast genome is transcribed in a se- 

quential manner. J. M. Mitchison (Uni- 
versity of Edinburgh) elaborated fur- 
ther on enzyme synthesis in synchro- 
nized fission yeast. He emphasized that 
while certain structural genes showed 
a defined period of enzyme synthesis 
others showed a constant rate of syn- 
thesis with a doubling at some time in 
the cell cycle. To account for the sec- 
ond pattern of synthesis, Mitchison pro- 
posed a model in which there is a 
delay between the replication and 
transcription of the yeast genome. W. 
D. Donachie (Hammersmith Hospital, 
London) presented data showing that 
several induced enzymes in synchro- 
nized bacteria show a doubling in rate 
of synthesis at a given time during the 
cell division cycle. The time of rate- 
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The answer depends on your needs and not on 
an attempt to dimensionalize sensation. That is, 
do you want it small, medium or large? Mini- 
freezer solves the small requirement. An island 
of cold in a tiny container, Minifreezer is a con- 
trolled temperature chamber that can be used 
anywhere to save time, effort, money and space. 

Consider the advantages of having a self-con- 
tained freezer that will take the temperature as 
low as -55?C and yet is about the size of a 
standard thermos bottle. No trips to a big freezer 
- quick freezing of samples where they are 
gathered environmental testing - storage - 

you name it. Capacities range from 80 ml to 1500 
ml and you can control the temperature set point 
directly. 

If the dimension of cold for your needs runs 
around the size of a cocktail shaker, you ought 
to see the Minifreezer. Catalogs on request. Cock- 
tails, if you are brave enough to ask for a 
demonstration. 
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-NEW- 
in two volumes 

PAPER CHROMATOGRAPHY AND 
ELECTROPHORESIS 
by GUNTER ZWEIG and JOHN R. WHITAKER 
Volume 1 
ELECTROPHORESIS IN STABILIZING MEDIA 
by JOHN R. WHITAKER 
The first of a definitive two-volume laboratory manual, this vol- 
ume describes the principles and techniques of electrophoresis 
carried out in the presence of a stabilizing medium, and also 
discusses, in simple terms, the factors that affect the electro- 
phoretic movement of compounds and the general experimental 
arrangements for achieving separation. 
1967, 420 pp., $16.50 
Volume 2 
PAPER CHROMATOGRAPHY 
by GUNTER ZWEIG 
in preparation 

a new laboratory manual 

EXPERIMENTS IN CELL PHYSIOLOGY 
by LESTER PACKER 

This laboratory text introduces the student to current perspectives 
of cell research and its relevance to molecular and organismal 
biology. The experiments focus upon the macromolecular and 
ultrastructural organization of the cell and membrane structure 
with regard to synthetic, regulatory, and deteriorative processes. 
Selecting appropriate model experiments, the author illustrates 
the use of modern instrumentation in the contemporary research 
laboratory in introducing the student to the dynamic study of 
cellular phenomena. 
1967, 304 pp., $7.95 

GRAPHS, DYNAMIC PROGRAMMING AND 
FINITE GAMES 
by A. KAUFMANN 
translated by HENRY C. SNEYD 
Volume 36 of Mathematics in Science and Engineering 

A Series of Monographs and Textbooks 
A thorough exposition of the theory of graphs and its applica- 
tions. The first part contains basic concepts and some applica- 
tions involving elementary mathematics. In the second part these 
concepts are re-examined and are presented with all the necessary 
mathematical rigor. 
1967, 482 pp., $14.50 

SEMICONDUCTORS AND SEMIMETALS 
edited by R. K. WILLARDSON and ALBERT C. BEER 
This multi-volume treatise reflects the rapid growth of the field 
of semi-conductors and semimetals. Included are major develop- 
ments, recent experimental techniques, and theoretical advances 
in the study of III-V compounds. Much of the information relates 
to basic contributions in the solid state field and will be of last- 
ing value to the scientific community. 
Volume 3 
OPTICAL PROPERTIES OF IIl-V COMPOUNDS 
1967, 568 pp., $23.00 

MECHANISMS OF MEMORY 
by E. ROY JOHN 
An overview of our present understanding of the mechanisms 
involved in storage and retrieval of information by the brain. 
Special emphasis is placed upon evidence related to changes in 
the speed of consolidation, the phenomenon as state-dependent 
learning, the possible role of macromolecules in information 
storage, the consequences of stimulus contiguity, the relation- 
ship between diverse electrical phenomena in the brain, and the 
possible functional significance of temporal patterns and wave- 
shapes of electrical processes in the brain. 
1967, 468 pp., $14.00 
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synthesis doubling was more or less 
correlated with the map position of 
genes coding for each enzyme. 

The possible role of macromolecu- 
lar synthesis in regulation and control 
mechanisms in cells was examined ex- 
tensively. H. Senger (Oregon State Uni- 
versity) discussed light-dependent for- 
mation of nucleic acids and their re- 
lation to induction of cell division in 
Chlorella. He indicated that light of 
certain wavelengths influences both the 
formation of RNA and protein syn- 
thesis, which in turn controls the 'burst 
of cell division. R. R. Schmidt (Vir- 
ginia Polytechnic Institute) reported 
on the enzymatic control of nucleic 
acid synthesis in synchronized Chlo- 
rella. He noted fluctuations in the 
levels of enzymes involved in nucleic 
acid synthesis. In particular, he pro- 
duced enzymatic evidence that ribo- 
nucleotides in Chlorella are reduced 
to deoxyribonucleotides at the diphos- 
phate level. A simultaneous synthesis of 
DNA and histone was shown in widely 
separated cell types: by Scharff (Al- 
bert Einstein College of Medicine) in 
mammalian cells (HeLa cells) and by 
Lindsay (University of Georgia) in the 
protozoan cell, Tetrahymena. In HeLa 
cells, histones were produced on spe- 
cific localizable polyribosomes in the 
cytoplasm; the production of histones 
was blocked by the inhibition of DNA 
synthesis. Simultaneous synthesis of his- 
tone is, however, not required for DNA 
synthesis since G. C. Mueller (Univer- 
sity of Wisconsin) reported that isolated 
HeLa cell nuclei from synchronized or 
logarithmically growing cells are active 
in DNA synthesis. A. M. Zimmerman 
(University of Toronto) discussed the 
effects of high pressure on cell division 
and certain cell macromolecules in Tet- 
rahymena. He was unable to demon- 
strate any differences in protein content 
of dividing and nondividing cells, that 
is, no indication of a "division protein." 
However, he found differences in ribo- 
somal patterns between pressurized and 
nonpressurized cells. J. Byfield (Uni- 
versity of California at Los Angeles) 
suggested that the synchronizing effect 
of temperature shock in Tetrahymena 
may involve messenger RNA in that 
temperature shifts drastically reduce 
the half-life of already labeled RNA. 

Several papers examined the bio- 
chemical events associated with cell 

synthesis doubling was more or less 
correlated with the map position of 
genes coding for each enzyme. 

The possible role of macromolecu- 
lar synthesis in regulation and control 
mechanisms in cells was examined ex- 
tensively. H. Senger (Oregon State Uni- 
versity) discussed light-dependent for- 
mation of nucleic acids and their re- 
lation to induction of cell division in 
Chlorella. He indicated that light of 
certain wavelengths influences both the 
formation of RNA and protein syn- 
thesis, which in turn controls the 'burst 
of cell division. R. R. Schmidt (Vir- 
ginia Polytechnic Institute) reported 
on the enzymatic control of nucleic 
acid synthesis in synchronized Chlo- 
rella. He noted fluctuations in the 
levels of enzymes involved in nucleic 
acid synthesis. In particular, he pro- 
duced enzymatic evidence that ribo- 
nucleotides in Chlorella are reduced 
to deoxyribonucleotides at the diphos- 
phate level. A simultaneous synthesis of 
DNA and histone was shown in widely 
separated cell types: by Scharff (Al- 
bert Einstein College of Medicine) in 
mammalian cells (HeLa cells) and by 
Lindsay (University of Georgia) in the 
protozoan cell, Tetrahymena. In HeLa 
cells, histones were produced on spe- 
cific localizable polyribosomes in the 
cytoplasm; the production of histones 
was blocked by the inhibition of DNA 
synthesis. Simultaneous synthesis of his- 
tone is, however, not required for DNA 
synthesis since G. C. Mueller (Univer- 
sity of Wisconsin) reported that isolated 
HeLa cell nuclei from synchronized or 
logarithmically growing cells are active 
in DNA synthesis. A. M. Zimmerman 
(University of Toronto) discussed the 
effects of high pressure on cell division 
and certain cell macromolecules in Tet- 
rahymena. He was unable to demon- 
strate any differences in protein content 
of dividing and nondividing cells, that 
is, no indication of a "division protein." 
However, he found differences in ribo- 
somal patterns between pressurized and 
nonpressurized cells. J. Byfield (Uni- 
versity of California at Los Angeles) 
suggested that the synchronizing effect 
of temperature shock in Tetrahymena 
may involve messenger RNA in that 
temperature shifts drastically reduce 
the half-life of already labeled RNA. 

Several papers examined the bio- 
chemical events associated with cell 
division and differentiation. P. R. Gross 
(Massachusetts Institute of Technology) 
reported on controls of rate of protein 
synthesis during early development of 
sea urchin eggs, and 'gave evidence that 
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mRNA is stored in eggs and renewed 
mRNA synthesis occurs only after sev- 
eral successive cell divisions. Data pre- 
sented by R. M. Iverson (University of 
Miami at Coral Gables) supported the 
idea of an increase in protein synthesis 
and in polysomes after fertilization in 
sea urchin eggs in the absence of 
mRNA synthesis. This was further evi- 
dence that mRNA is stored in eggs. 
David Epel (Hopkins Marine Station, 
Stanford University) reported on 
"early" structural and respiratory 
changes occurring within seconds after 
fertilization and "late" initiation of pro- 
tein synthesis occurring about 10 min- 
utes after fertilization. This increase in 
protein synthesis was attributed to an 
increased rate of translation of pre- 
existing mRNA. 

The induction of synchrony in mam- 
malian cells by various inhibitors of 
macromolecular synthesis received con- 
siderable attention. W. K. Sinclair 
(Argonne National Laboratory) dem- 
onstrated that the toxicity of various 
drugs is related to the stage of the cell 
cycle. For instance, cycloheximide (an 
inhibitor of protein synthesis) is more 
toxic to G1 cells, less toxic to cells in 
S phase, and even less toxic to G2 cells. 
D. F. Petersen (Los Alamos Scientific 
Laboratory) also reported on various 
inhibitors of biosynthesis of macromol- 
ecules in Chinese hamster cells. He was 
able to show specifically that cells re- 
moved from cycloheximide after vary- 
ing intervals still have the capacity to 
divide, indicating indirectly that mRNA 
which directs the synthesis of proteins 
is relatively stable over long periods of 
time. Furthermore, he has shown that 
synthesis of essential RNA is inhibited 
when protein synthesis is shut off. P. 
N. Rao ,(University of Kentucky) re- 
ported on synchrony in HeLa cells by 
means of reversal of thymidine and 
colcemide blocks. While reversal of 
colcemide blocks could be obtained in 
HeLa cells, he showed that this was 
true only when the drug was added in 
low concentrations and within specific 
time limits after prolonged treatment. 

In summarizing the conference J. 
M. Mitchison (University of Edin- 
burgh) stressed the need of understand- 
ing the events in the early stages of the 
cell cycle which play important roles 
in the control of cell division. He men- 
tioned the more recent interest in the 
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in the study of cell division. In par- 
ticular, he stressed the need of a better 
understanding of the end products of 
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genetic translation in cells. He further 

pointed out the need for new morpho- 
logical or biochemical markers, or both, 
associated with the different metabolic 
states, especially during interphase. He 
contrasted natural synchrony with in- 
duced synchrony and pointed out some 
of the problems associated with the 
different methods of synchrony. 

The conference was held under the 
joint sponsorship of the Biology Divi- 
sion of the Oak Ridge National Lab- 
oratory and Duke University. It was 
attended by 130 investigators from 
Canada, England, Scotland, Germany, 
Japan, Russia, and the United States 
and dealt with recent advances in the 
synchronization of cell division. Fifty- 
one papers were presented, and discus- 
sions were interspersed throughout the 
entire program. 

G. L. WHITSON 
W. D. FISHER 

Biology Division, Oak Ridge National 
Laboratory,* Oak Ridge, Tennessee 

G. M. PADILLA 

Department of Physiology, Duke 
University, Durham, North Carolina, 
and Wrightsville Marine Biomedical 
Laboratory, Wilmington, North Carolina 

I. L. CAMERON 

Department of Anatomy, Upstate 
Medical Center, State University of 
New York, Syracuse 

Note 

"Operated by Union Carbide Corporation for the 
United States Atomic Energy Commission. 

Calendar of Events 

Courses 

Hydrospace: State of the Art, Hopat- 
cong, N.J., 25-29 Sept. Fee: $200. (B. 
Nierenberg, Oceanics Workshop, Saul 
Gordon Associates, Center for Profession- 
al Advancement, P.O. Box 66, Hopatcong, 
07843) 

Cardiopulmonary Problems in Children, 
Chicago, Ill., 21-23 Sept. (American Col- 
lege of Chest Physicians, 112 E. Chestnut 
St., Chicago 60611) 

Cancer Chemotherapy, Houston, Tex., 
18-29 Sept. The chemistry, pharmacology, 
and clinical application of the antimetab- 
olites, hormones and miscellaneous newer 
drugs will be reviewed. (E. Frei, 6723 
Bertner Ave., Houston 77025) 

Modern Aspects of Communication 
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of the problems associated with the 
different methods of synchrony. 

The conference was held under the 
joint sponsorship of the Biology Divi- 
sion of the Oak Ridge National Lab- 
oratory and Duke University. It was 
attended by 130 investigators from 
Canada, England, Scotland, Germany, 
Japan, Russia, and the United States 
and dealt with recent advances in the 
synchronization of cell division. Fifty- 
one papers were presented, and discus- 
sions were interspersed throughout the 
entire program. 
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Water Utility Management, Urbana, Ill., 
29 Oct.-2 Nov. Is intended to aid the 
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(E. Lyons, 116e Illini Hall, Champaign, 
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Coors Porous Bottom crucibles give the 
chemist sturdy, dependable filtering cruci- 
bles for unlimited service under the most 
exacting conditions. An exclusive process 
developed by Coors provides a porous disc, 
formed into the crucible wall, that will not 
crack or drop out during use at room or 
elevated temperatures. The disc will not dis- 
integrate when subjected to acids (except 
HF) or moderate alkali solutions. When these 
Coors crucibles are ignited even to extreme- 
ly high temperatures, the porous disc will 
not crack, nor will the pore size be altered. 
Carefully controlled pore sizes are available 
in three ranges: (1) for bacterial separation 
and (2) fine filtering and (3) coarse pre- 
cipitates. The crucibles are easily cleaned 
and readied for re-use. The same filtering 
disc may be ordered in the Coors Emich 
micro-filter stick for immersion filtration. 
Write for Bulletin No. 548. Coors Porous 
Bottom crucibles are immediately available 
through your nearest laboratory supply dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 
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Analysis of Atmospheric Inorganics, 
Cincinnati, Ohio, 25-29 Sept. (Chief, 
Training Program, National Center for 
Air Pollution Control, 4676 Columbia 
Parkway, Cincinnati 45226) 

Modern Approaches to Drug Discovery 
and Development, Hopatcong, N.J., 23-27 
Oct. Fee: $200. (W. Oroshnik, Saul Gor- 
don Associates, P.O. Box 66, Hopatcong 
07843) 

September 

National Meetings 

17-20. Petroleum Mechanical Engi- 
neering, conf., Philadelphia, Pa. (A. B. 
Conlin, Jr., ASME, 345 E. 47 St., New 
York 10017) 

18-20. Electrical Insulation and Di- 
electric Phenomena, conf., Pocono Manor, 
Pa. (Col. R. A. Cliffe, Conf. on EIDP, 
National Acad. of Sciences, 2101 Con- 
stitution Ave., NW, Washington, D.C.) 

18-20. Society of Logistics Engineers, 
2nd annual conv., Washington, D.C. (J. 
L. Carpenter, Jr., Martin-Marietta, Friend- 
ship Intern. Airport, Baltimore, Md. 

18-20. Standards Engineers Soc., 16th 
annual mtg., Detroit, Mich. (B. J. Powell, 
Bendix Corp., Res. Lab. Div., Southfield, 
Mich. 48076) 

18-21. Marine Corrosion, seminar, 
Wrightsville Beach, N.C. (T. P. May, Box 
656, Wrightsville Beach) 

18-21. Pulp and Paper, 22nd engineer- 
ing conf., Atlanta, Ga. (H. B. Harris, 
Jr., Union Camp Corp., Savannah, Ga.) 

18-22. Localized Excitations in Solids, 
Los Angeles, Calif. (A. A. Maradudin, 
Dept. of Physics, Univ. of California, Ir- 
vine 92664) 

19-22. Pulsed High-Density Plasmas, 
conf., Los Alamos, N.M. (F. L. Ribe, 
Los Alamos Scientific Lab., Box 1663, 
Los Alamos 87544) 

21-24. American Medical Writers' 
Assoc., annual mtg., Chicago, Ill. (E. G. 
Dailey, AMWA, Box 267, Arlington, Va. 

22-30. American Soc. of Clinical Pa- 
thologists and College of American Pathol- 
ogists, joint annual mtg., Chicago, Ill. 
(M. Damron, ASCP, 445 N. Lake Shore 
Dr., Chicago 60611) 

25-27. Environmental Effects on Air- 
craft and Propulsion Systems, 7th annual 
conf., Princeton, N.J. (H. F. Sander, 
IES, 940 E. Northwest Highway, Mount 
Prospect, Ill.) 

25-28. Association of Iron and Steel 
Engineers, annual conv., Chicago, Ill. (T. 
J. Ess, AISE, 1010 Empire Bldg., Pitts- 
burgh, Pa. 15222) 

25-28. Human Factors Soc., 11th an- 
nual mtg., Boston, Mass. (P. G. Ronco, 
Systems Bldg., Tufts Univ., Medford, 
Mass.) 

26-28. Survival and Flight Equipment 
Assoc., 5th natl. symp., San Diego, Calif. 
(J. Dolan, 939 Nolan Way, Chula Vista, 
Calif.) 

26-29. American Roentgen Ray Soc., 
annual mtg., Washington, D.C. (T. F. 
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Wichita 67202) 
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The discontinuous, or 
"Stacked Gel" method 
rounds out the E-C 470 
as the most versatile 
apparatus in its field. 
* Separates 12 samples 
simultaneously on the 
same gel. Flat gel elimi- 
nates difficulties of cy- 
lindrical form for densi- 
tometer readings. 
* Preparative separa- 
tions are easily eluted. 
* True two-dimensional 
gel electrophoresis for 
even greater resolution. 
* Rapid separations for 
screening of hemo- 
globins or serum pro- 
teins with fully de- 
veloped techniques. 
* Favored in specialized 
research on lipopro- 
teins, histones, and en- 
zyme systems. 
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12 separations of the same serum. CIRCLE READER SERVICE 
CARD FOR 

"Total Electrophoresis System" 
"Stacked Gel Electrophoresis" 

APPARATUS CORPORATION 
ELECTROPHORESIS & COUNTERCURRENT 

I* 
I B 755 St Marks St. * Philadelphia, Pa. 19104 

For seminar dates, call our applications laboratory: 215-382-9100 
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Day in and day out, the reliability, long 
life and versatility of Tygon flexible 

plastic Tubing proves over and over 
that it's your best laboratory tubing 
investment. 

TYGON? TUBING 
Crystal-clear 

Flexible 
Chemically inert 

Non-oxidizing 
73 standard sizes 

At laboratory supply houses every- 
where, or write Plastics & Synthetics 
Division, U. S. Stoneware, Inc., Akron, 
Ohio 44309. 

U.S. S SONEWARE 
A SUBSIDIARY OF: > ff 
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28-30. Surgery of Trauma, mtg., Chi- 
cago, Ill. (S. B. Gaston, AAST, 80 Fort 
Washington Ave., New York 10032) 

28-30. Cervix Uteri, symp., Miami, Fla. 
(J. W. Scott, 701 du Pont Bldg., Miami 
33131) 

29-3. American Soc. of Anesthesiolo- 
gists, annual mtg., Las Vegas, Nev. (W. 
S. Marinko, ASA, 515 Busse Hwy, Park 
Ridge, Ill. 60608) 

International and Foreign Meetings 

7-9. Analytical Chemistry, symp., Sack- 
ville, Canada. (T. H. G. Michael, Chem- 
ical Inst. of Canada, 151 Slater St., Ot- 
tawa 4) 

10-14. American Soc. of Psychosomatic 
Dentistry and Medicine, 18th annual mtg., 
Mont Gabriel, Canada. (L. Wollman, 
ASPDM, 21771/2 Seneca St., Buffalo, 
N.Y.) 

10-15. Illuminating Engineering Soc., 
conf., Montreal, Canada. (A. D. Hinck- 
ley, IES, 345 E. 47 St., New York 10017) 

11-15. Cybernetics, 5th intern. congr., 
Namur, Belgium. (International Assoc. for 
Cybernetics, 13 Rue Basse-Marcelle, Na- 
mur) 

11-15. High Energy Accelerators, 6th 
intern. conf., Cambridge, Mass. (W. A. 
Shurcliff, Cambridge Electron Accelera- 
tor, 42 Oxford St., Cambridge 02138) 

11-15. Information Theory, Inst. of 
Electrical and Electronic Engineers, intern. 
symp., San Remo, Italy. (D. Schilling, 
Polytechnic Inst. of Brooklyn, 333 Jay St., 
Brooklyn, N.Y.) 

13-15. American Fisheries Soc., 97th 
annual mtg., Toronto, Canada. (R. F. Hut- 
ton, AFS, Suite 1040, Washington Bldg., 
15th and New York Ave., NW, Wash- 
ington, D.C.) 

17-20. High Temperature, 3rd intern. 
symp., Asilomar, Calif. (Dept. 366, Stan- 
ford Research Inst., 333 Ravenwood Ave., 
Menlo Park, Calif. 94025) 

17-23. Neuro-Genetics and Neuro- 
ophthalmology, 2nd intern. congr., Mon- 
treal, P.Q., Canada. (A. Barbeau, Section 
de Neurologie, Univ. of Montreal, Mon- 
treal) 

18-19. American Assoc. of Botanical 
Gardens and Arboretums, Hamilton, On- 
tario, Canada. (F. Widmoyer, Dept. of 
Horticulture, New Mexico State Univ., 
University Park) 

18-20. Buoy Technology, 2nd intern. 
symp., Washington, D.C. (M. H. Simons, 
MTS, 1030 15th St., NW, Washington, 
D.C. 20005) 

20-23. Use of Radioactive Isotopes in 
Pharmacology, intern. conf., Geneva, 
Switzerland. (B. Glasson, School of Med- 
icine, Univ. of Geneva, 121.1 Geneva 4) 

24-27. American Inst. of Chemical 
Engineers and Mexican Inst. of Chemical 
Engineers, joint mtg., Mexico City. (J. 
Henry, AICE, 345 E. 47 St., New York. 

24-30. International Astronautical Fed- 
eration, 18th annual congr., Belgrade, 
Yugoslavia. (American Inst. of Aeronau- 
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tics and Astronautics, 1920 Sixth Ave., 
New York 10019) 

25-29. Mass Spectrometry, intern. conf., 
West Berlin, Germany. (Geschaftsstelle 
der Gesellschaft Deutscher Chemiker, z 
Hd von Herrn Dr. W. Fritsche, 6 Frank- 
furt/Main, Postfach 9075, Germany) 
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DESALT 

FAST! 
A new family of equipment based on a 
unique principle lets you eoncentrate and 
desalt aqueous solutions of large molecules 
many times faster than other techniques. 
Electro-osmosis with a special electrolyte 
pulls water and low-MW ions through dial-. 
ysis membrane at rates so fast you can 
take a 45 ml sample almost to dryness and 
zero salt in half an hour with the con- 
venient "Start Kit" (pictured below). 
The Start Kit, intended to introduce you to 
the technique, costs just $90.00 delivered 
to any point in the U.S. or Canada. Now 
available for immediate shipment, it comes 
complete with all parts (including power 
supply) and chemicals. It accommodates 
a single sample cell holding up to 60 ml 
or 3 cells holding up to 10 ml each, and can 
* concentrate at rates up to 1.5 ml per 

minute water removal; 
* desalt from 3% ammonium sulfate down 

to 1/100% in half an hour. 
Gentle low-temperature action gives typical 
enzyme activity recovery of better than 
80% after 50-fold concentration! 
The Start Kit will fully satisfy the require- 
ments of some users, and will demonstrate 
the technique's utility to others who need 
higher capacity for routine use. Larger units 
for multiple aliquots (up to 45), and for 
homogeneous samples up to dozensof liters, 
will soon be available. Other apparatus will 
permit filtering, fractionating, washing and 
sterilizing, all enhanced by electrophoretic 
phenomena. Descriptive literature is avail- 
able on all equipment. ' 

OrderIyour Start/Kit 
now. Discover a pow- il-' 
erful new way to 
speed your work. 

"START KIT" 
$90.00 delivered 
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CHROMOSOME ANALYSIS KIT 
(microtechnic) 

All necessary materials for a reliable 
and economical chromosome analysis of 

leukocytes obtained from peripheral 
blood. Simplified technic. 

BALANCED 
SALT SOLUTIONS 

Earle and Hanks 
solutions now available 
in economical 1000 ml 

6-packs-offering 
economy and pour-type, 

screw-cap-bottle 
convenience. 

PPLO TEST 
Simplifies isolation and identification of PPLO. 

Stimulates growth of mycoplasmas, prevents 
growth of pseudocolonies. A complete kit. 

Components available separately. 
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Hyland 
For the asking: 

- --------------- ---- 
/ (Send to Hyland Division Travenol Laboratories, 

Inc., P.O. Box 39672, Los Angeles, Calif. 90039) 

PLEASE SEND ME: 
E] PPLO TEST information 
] BALANCED SALT SOLUTIONS information 

1 CHROMOSOME ANALYSIS KIT information 
I HYLAND TISSUE CULTURE CATALOG 

I 
City y State Zip I 
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THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

KLETT SCIENTIFIC PRODUCTS 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS' KLETT REAGENTS * COLONY MARKER AND TALLY 

iK T/ett lManufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. I 
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SIEMENS SIEMENS 

At last... At last... 

ActuallyVisible ActuallyVisible 
For the first time, the hexagonal structure of 
graphite has been seen, with the Siemens 
Elmiskop. A 6-sided carbon cell of 5 A 
diameter, made up of 3 carbon crystal cells, or 
only 10 atoms, was photographed by 
R. D. Heidenreich of Bell Telephone 
Laboratories in New York and H. Fernandez 
Moran of the University of Chicago. Although 
this form of carbon is well known by x-ray and 
electron diffraction, this is indeed the first 
time that the structure had been actually 
visible. The visibility of the hexagonal cells, 
using axial illumination, indicates that a point 
to point resolution of 2 A can be obtained 
with the Elmiskop I A, due to its short objective 
focal length of 2.2 mm. Another example 
of Siemens performance. 

For the first time, the hexagonal structure of 
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electron diffraction, this is indeed the first 
time that the structure had been actually 
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using axial illumination, indicates that a point 
to point resolution of 2 A can be obtained 
with the Elmiskop I A, due to its short objective 
focal length of 2.2 mm. Another example 
of Siemens performance. 

Electron Microscope 
Elmiskop I A 

Siemens Elmiskop Electron 
Microscopes have won a 
worldwide reputation for 
highest resolution, stability 
and reliability. Over 800 
Elmiskops.are already in 
service at leading universi- 
ties, medical centers and 
industrial laboratories. 

Electron Microscope 
Elmiskop I A 

Siemens Elmiskop Electron 
Microscopes have won a 
worldwide reputation for 
highest resolution, stability 
and reliability. Over 800 
Elmiskops.are already in 
service at leading universi- 
ties, medical centers and 
industrial laboratories. 

SIEMENS AMERICA INCORPORATED 
350 Fifth Avenue, New York, N.Y. 10001 

SIEMENS CANADA LIMITED 
407 McGill Street, Montreal 1, P.O. 

SIEMENS AMERICA INCORPORATED 
350 Fifth Avenue, New York, N.Y. 10001 
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407 McGill Street, Montreal 1, P.O. 
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BOOKS RECEIVED 

(Continued from page 1164) 

1967. 640 pp. Illus. $27.50. Twelve pa- 
pers. 

Book of ASTM Standards: With Re- 
lated Material. pt. 5, Copper and Copper 
Alloys (Including Electrical Conductors) 
(814 pp. $12); pt. 9, Cement; Lime; Gyp- 
sum (520 pp. $8); pt. 16, Structural Sand- 
wich Constructions; Wood; Adhesives (916 
pp. $14); pt. 28, Rubber; Carbon Black; 
Gaskets (1168 pp. $20); pt. 30, General 
Testing Methods; Radioisotopes and Radia- 
tion Effects; Statistical Methods; Appear- 
ance of Materials; Emission, Molecular, 
and Mass Spectroscopy; Sensory Evalua- 
tion of Mqterials and Products; Gas 
Chromatog,-My; Temperature Measure- 
ment; Spac. lSmulation; Microscopy (1124 
pp. $18); pt. 31, Physical and Mechanical 
Testing of Metals-Metallography, Non- 
destructive Testing, Fatigue, Effect of Tem- 
perature (990 pp. $6); pt. 32, Chemical 
Analysis of Metals; Sampling and Analysis 
of Metal Bearing Ores (932 pp. $16). 
American Soc. for Testing and Materials, 
Philadelphia, 1967. Illus. 

Botany: A Textbook for Colleges. J. 
Ben Hill, Henry W. Popp, and Alvin 
R. Grove, Jr. McGraw-Hill, New York, 
ed. 4, 1967. 644 pp. Illus. $9.95. 

Casebook in Production Management. 
Louis J. Rago. International Textbook 
Company, Scranton, Pa., 1967. 552 pp. 
Illus. Paper. 

Characteristics of Sea Reverberation. 
V. V. Ol'shevskii. Translated from the 
Russian (Moscow, 1966). Consultants 
Bureau, New York, 1967. 171 pp. Illus. 
Paper, $19.50. Forty-five papers. 

Chemical Reactions at High Pressures. 
K. E. Weale. Spon, London; Barnes and 
Noble, New York, 1967. 365 pp. Illus. 
$12.50. 

Chemical Thermodynamics: A Prob- 
lems Approach. Norman O. Smith. Rein- 
hold, New York, 1967. 288 pp. Illus. 
$8.50. 

The Chemistry of Non-Aqueous Sol- 
vents. vol. 2, Acidic and Basic Solvents. 
J. J. Lagowski, Ed. Academic Press, New 
York, 1967. 414 pp. Illus. $18.50. Seven 
papers. 

Comprehensive Biochemistry. vol. 22, 
Bioenergetics. Marcel Florkin and Elmer 
H. Stotz, Eds. Elsevier, New York, 1967. 
226 pp. Illus. $12.75. Four papers. 

Computer Solution of Linear Algebraic 
Systems. George E. Forsythe and Cleve 
B. Moler. Prentice-Hall, Englewood 
Cliffs, N.J., 1967. 160 pp. Illus. $6.75. 

Digital Computer User's Handbook. 
Melvin Klerer and Granino A. Korn, 
Eds. McGraw-Hill, New York, 1967. Un- 
paged. Illus. $27.50. 

Dissection of the Frog. Warren F. 
Walker, Jr. Freeman, San Francisco, 
1967. Illus. Seven loose-leaf exercises, 
20? each. 

Electrochemistry of Molten and Solid 
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Electrolytes. vol. 5, Physicochemical Prop- 
erties of Electrolytes and Electrode Proc- 
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Elements of Nonparametric Statistics. 
Gottfried E. Noether. Wiley, New York, 
1967. 116 pp. Illus. $7.95. SIAM Series 
in Applied Mathematics. 

Energy, Organization and Life. R. Rod- 
rigo Panares. Educational Methods. Chi- 
cago, 1967. 143 pp. Illus. Paper, $2.95. 

Engineering Properties of Roofing Sys- 
tems. A symposium (Atlantic City, N.J.), 
June-July 1966. American Soc. for Test- 
ing and Materials, Philadelphia, 1967. 
214 pp. Illus. $14. Twelve papers. 

Erosion by Cavitation or Impingement. 
A symposium (Atlantic City, N.J.), 
June-July 1966. American Soc. for Test- 
ing and Materials, Philadelphia, 1967. 
289 pp. Illus. $20. Ten papers. 

Etude biocoenotique d'un milieu "nat- 
urel": la prairie permanente paturee. 
Germaine Ricou. Institut National de la 
Recherche Agronomique, Paris, 1967. 148 
pp. Illus. Paper, 21 F. 

Experimental Organic Chemistry. 
Charles A. MacKenzie. Prentice-Hall, 
Englewood Cliffs, N.J., ed. 3, 1967. 336 
pp. Illus. Paper, $5.95. 

The Explosion of Science: The Phys- 
ical Universe. Sir Bernard Lovell and 
Tom Margerison, Eds. Meredith Press, 
New York, 1967. 216 pp. Illus. $19.95 
until 31 December 1967; thereafter 
$24.95. 

Facts on the Major Killing and Crip- 
pling Diseases in the United States To- 
day. Compiled by the National Health 
Education Committee. National Health 
Education Committee, New York, 1967. 
Unpaged. Illus. Paper, $5.25. 

Fondements de la physique atomique. 
J. Leite Lopes. Hermann, Paris, 1967. 
363 pp. Illus. 66 F. 

Foundations of Fluid Mechanics. S. W. 
Yuan. Prentice-Hall, Englewood Cliffs, 
N.J., 1967. 630 pp. Illus. $12.95. 

Fourth Symposium (International) on 
Detonation. Proceedings (White Oak, 
Md.), October 1965. Sponsored by the 
U.S. Naval Ordnance Laboratory and Of- 
fice of Naval Research, Sigmund J. Ja- 
cobs, Chairman. Department of the Navy, 
Washington, D.C., 1967 (available from 
Superintendent of Documents, Washing- 
ton, D.C.). 668 pp. Illus. $5. Sixty-nine 
papers and 11 abstracts. 

From Raindrops to Volcanoes: Adven- 
tures with Sea Surface Meteorology. Dun- 
can C. Blanchard. Doubleday, Garden 
City, N.Y., 1967. 192 pp. Illus. $4.95. 

Functional Bandaging: Including 
Splints and Protective Dressings. Sey- 
mour W. Meyer. Elsevier, New York, 
1967. 304 pp. Illus. $9.50. 

Fundamental Aspects of Petroleum 
Geochemistry. Bartholomew Nagy and 
Umberto Colombo, Eds. Elsevier, New 
York, 1967. 396 pp. Illus. $23. Eight 
papers. 

Fundamental Principles of Bacteriol- 
ogy. A. J. Salle. McGraw-Hill, New York, 
ed. 6, 1967. 832 pp. Illus. $12.50. 
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THE MATHEMATICAL PAPERS 
OF ISAAC NEWTON 

Volume I: 1664-1666 
Edited by D. T. WHITESIDE 

with the assistance in publication of M. A. HOSKIN 

"The publication of this magnificent first volume will stand as a 
landmark in the history of Newtonian scholarship."-New Scientist 

THE MATHEMATICAL PAPERS 
OF ISAAC NEWTON 

Volume I: 1664-1666 
Edited by D. T. WHITESIDE 

with the assistance in publication of M. A. HOSKIN 

"The publication of this magnificent first volume will stand as a 
landmark in the history of Newtonian scholarship."-New Scientist 

The bringing together, in an an- 
notated and critical edition, of all 
the known mathematical papers 
of Isaac Newton marks a signifi- 
cant forward step in the publica- 
tion of the works of this great 
natural philosopher. 

The bringing together, in an an- 
notated and critical edition, of all 
the known mathematical papers 
of Isaac Newton marks a signifi- 
cant forward step in the publica- 
tion of the works of this great 
natural philosopher. 

The first of eight volumes con- 
tains the texts, until now almost 
wholly unpublished, covering the 
years during which Newton's 
mathematical genius developed. 
5 collotype plates, 476 figures 

$40.00 
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$40.00 

THE CORRESPONDENCE OF ISAAC NEWTON 
Edited by H. W. TURNBULL and J. F. SCOTT 

A complete edition, fully annotated, of all the known letters written by 
and to Isaac Newton. Each volume includes collotype plates. 

Published 
1959 Volume I: 1661-1675 $25.00 
1960 Volume II: 1676-1687 $25.00 
1961 Volume III: 1688-1694 $25.00 
1967 Volume IV: 1694-1709 $38.50 
In preparation: Volumes V, VI and VII 

CAMBRIDGE UNIVERSITY PRESS 

32 East 57th Street, New York, N.Y. 10022 
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touching four operational keys. Results are shown 

instantly to ten significant digits with a floating deci- 

mal point. 
Ans: *76440.89906 **1.727444442 
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lightful experience. You sit at your desk and "communi- 

cate" with it for instant data analysis - from simple 
arithmetic to exponential functions. 
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another technological advance. You can start with a simple 
calculator and build it to a highly versatile personal com- 

puter system. Over 4000 other business leaders are 

already using theirs. Prices range from $1690 to $10,000 

purchased outright. 

For complete 
information 
call: 
(203) 666-9433 
(212) 682-5921 
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(3 12) 456-1542 
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... in an average work day, another per- 
ceptive analyst buys a Bausch & Lomb 
Spectronic 20?. That's why it's the most 
widely used colorimeter-spectrophoto- 
meter... with over 50,000 in the field. 
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Heats and Cools-almost dou- 
ble the range of the average 
visibility bath. 
Accuracy - constant tempera- 
ture at any level from --10?C 
to +65?C 0 .01?C-ideal 
where precise temperature con- 
trol is required. 

3 Large Capacity-coils fit snug 
against the bottom, the entire 
volume of the jar is usable. 
Glass jar permits fast observa- 
tion. 
Compact - only 201/2? wide 
271/2" high. Saves space. Fits 
on any lab table or desk. 
Self-contained - heating con- 
trols, cooling compressor, all 
parts are housed in this com- 
pact unit. 
Low Maintenance-Waco Lo- 
Temp has been proved trouble- 
free by laboratories from coast 
to coast. 
Low Price - $440.00. 
Specify: No. 882 Waco Lo-Temp 
Refrigerated Bath, complete 
with Pyrex jar 12" in diameter, 
for 115 volt 50/60 cycle AC 

Other sizes and accessories 
available to fit your needs. 
Write for Waco Bath Bulletin 
for complete information. 
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GLYOXALASE I 
From Yeast 

Substantially free of Glyoxalase II 
Solution in 50% Glycerol-0.4M (NH)2S04 

One unit of activity will condense 1 /uMole of Methylglyoxal 
and Reduced Glutathione per minute at pH 6.6 at 25 C. 

Type I 

Activity: approx. 400-600 
units per mg protein 
1 mg $ 12.50 
5 mg 47.50 

25 mg 187.50 

Type III 

Activity: approx. 200-300 
units per mg protein 
1 mg $ 5.00 
5 mg 19.00 

25 mg 75.00 

ENOLASE 
Lyophilized Powder From Yeast 

This yeast enzyme has double the specific activity of 
the Muscle enzyme (which is still available if wanted). 
Cost per unit of activity is also much lower. 

Activity 
Approx. 60 ,/Molar units per mg protein 

One /Molar unit will convert one ,uMole 
of D(+)2-Phosphoglycerate to Phospho(enol) 
Pyruvate per minute at pH 7.4 at 25?C. 
Approx. 0.8 mg protein per mg of powder. 
Contains Tris Buffer. 

Type III 
Price based 
upon gross 

weight 
10 mg $ 5.00 
50 mg 16.20 

100 mg 27.00 
250 mg 54.00 
500 mg 90.00 

ANOTHER 100% INCREASE IN ACTIVITY!! 

HEXOKINASE 
Crystalline, from Yeast, Fraction I of Kaji* 

Activity: Approx. 500-650 units per mg 

Type C-602 
100 units-$5.25 250 units-$10.50 1000 units-$36.00 

2500 units-$78.00 
* Kaji, et al., Ann. N.Y. Acad Sci., 94, 798 (1961). 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

TWX (Teletype) Day or Night: COLLECT-314-556-0594 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

the Research Laboratortes of 

1i I1 A\CHEMICAL COMPANY 

3500 DE KALB ST. * ST. LOUIS, MO. 63118 * U.S.A. 
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Introducing 
the "unflat" TLC platew 

This TLC plate is not a conventional flatglass plate. 
We say it's "unflat" because we've precision-ground the 
channel for the adsorbent beds into the plate. This 
Kontes innovation provides an easy, accurate, and 
reproducible technique for thin layer preparation. 
And there's a variety of channel depths for 
quantitative and preparative scale techniques. 
No more tapes and feeler gauges, troublesome 
applicators and cumbersome mounting boards. With 
the new Kontes Chromaflex? TLC plates, you just pour 
the slurry, then even it with the precision-ground 
applicator rod. The channel in the plate and the 
unground guiding edges control the depth-evenly. 
The slurry adheres better and you use less of it 
Standard Chromaflex plates are 200 x 200 mm overall 
with a 180 mm channel and two reference edges. 
Channel depths are available in 125, 250, 500, 750, 
and 1,000 microns-edges are permanently 
marked with the proper depth designation. 
(There's also a wedge-type plate with a graded 
depth that decreases from 1,000 to 125 microns, 
and a narrow plate with a 30 mm-wide channel.) 
These new Chromaflex plates can be fully integrated with 
our developing tanks, spotting hoods and pipets, recovery 
tubes, sprayers, sandwich technique apparatus, storage 
racks-everything you need for a complete TLC system. 
Find out more about the TLC system with the 
precision-channel plates. Contact your Kontes 
representative or write for our TLC Catalog (TLC-1). 

?Trademark of Kontes Glass Company 

KONTES 2 

Vineland, New Jersey 

Regional Distributors: KONTES OF ILLINOIS, Franklin Park, 11. * KONTES OFCALIFORNIA, Berkeley, Cal. 
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SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 
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BSA, Bis - (trimethylsilyl)- acetamide 

1- Adamantanamine hydrochloride 

Hemicholinium- 3 

Propanolol 

Tremorine 

5,5'- Dithiobis (2-nitrobenzoic acid) 

p- Aminopropionitrile fumarate 

Ninhydrin 

Before you synthesize anything, 
check with the 1967-68 Aldrich 
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icals. We may have already done 
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don't have our time-saver catalog 
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pon today! 
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CHEMICAL CO., INC. 
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precision tilters 
It's available now - this exceptional laboratory 
set of dielectric optical filters that are reliable, 
accurate wavelength standards for any appli- 
cation involving study, measurement or con- 
trol of light. 
The 25 humidity-sealed filters are Spectrolab 
Type P narrow bandpass, with center wave- 
lengths graduated in 200-Angstrom increments 
over the range from 4350 through 9150 Ang- 
stroms. 
Typical applications: spectral analysis, color- 
imetry, light-isolation, color TV development, 
photometry, light study, photometric measure- 
ment, bacteriology, and others... in short, 
any application needing precise wavelength 
control. 
Filter half-peak bandwidths are 75 ?5 Ang- 
stroms; peak transmission, including blocking, 
is 55% or higher, with peak wavelength toler- 
ance within 0.2% of center wavelength. Filters 
are one-inch diameter, thickness up to 3/ inch. 
Over the entire sidebands from 3000 to 9500 
Angstroms, there is virtually total rejection... 
less than 0.001% transmission 125 Angstroms 
from the filters peak wavelength. 
Filter set comes in lined and compartmented 
hardwood case, with easy identification mark- 
ings on the separation spacers. Individual trans- 
mission curves are supplied for each filter. 
Price is a low $1500 -about half the cost of 
the filters if bought individually - and sets are 
available for immediate delivery. Contact 
Spectrolab for ordering information or more 
detailed technical data. 
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