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With Beckman Amino Acid 

you can analyze anything 

from spruce seedlings 

to sudsX 

For proof here's a portion of each analysis: 
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Eight years ago you couldn't make 
a physiological fluid analysis 
automatically. Five years ago it took 
fifty hours. Today Beckman Analyzers 
and Beckman Custom Spherical 
Resins make amino acid analysis a 
practical tool in a host of new areas 
of investigation. 

Spruce seedlings, serum, food 
supplements, animal feeds - whatever 
the biological sample, a complete 
physiological fluid analysis can be made 
in just eleven hours. When a protein 
hydrolyzate analysis is indicated, it 
can take as little as two hours. 

The Beckman Model 120C Amino 
Acid Analyzer is the classic instrument 
for use where there is a volume and 
variety of work and-more importantly 
-for use wherever elegant results 
are in order. 

If the insight provided by amino 
acid analysis could add a new* 
dimension to your work, let the 
Beckman Model 120C make it the 
clearest possible insight. To get more 
information, representative 
chromatograms, and an applications 
bibliography, write for Data 
File 120-5. 
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About 810 pages 

Over 500 illustrations 

About $10.00 

New-Ready This Month! 

Here is an exciting and unique non-calculus physics 
text, written primarily for science and liberal arts 
students who will not progress through the full 
physics curriculum. The logical topic organization 
gives the student a clear, sensible picture of physics. 
THEORY OF PHYSICS is organized into five sec- 
tions: Motion, Energy, Oscillations and Waves, 
Electricity and Magnetism, and Applications. By 
separating the applications from the body of the 
text, the authors have been able to emphasize the 
structure of the theory. In turn, by developing the 
theoretical structure, they have been able to in- 
troduce quantum and relativistic ideas at all appro- 
priate points. The result is a text that covers the 
standard curriculum, but is thoroughly "modern" 
in point of view. 

In the discussions of probability, statstical inechan- 
ics, and oscillations, the authors gently ease their 
students into advanced areas not usually handled at 
this level. 

A wealth of pedagogical aids make this an outstand- 
ing book from which to teach as well as to learn. 
Unlike many texts on the same level, this book's 
1200 problems deal in frames of reference readily 
recognizable to the pre-medical, pre-dental, or lib- 

eral arts student. While the problems are not geared 
to the engineering student, they relate to universally 
understood topics that make them suitable for any 
student group. 

Valuable marginal. notations appear in connection 
with specific concepts throughout the book. They 
call attention to related material appearing else- 
where in the text-suggest appropriate chapter-end 
problems-point up the most important material 
in particular discussions. The introduction of a 
second color in both text and illustrations is used 
to highlight and emphasize significant aspects of 
subjects under consideration. Reviews of trigonom- 
etry, logarithms, and exponentials offer neces- 
sary mathematical background to those students 
who feel unsure of their abilities and serve as 
sources of reference throughout the course of study. 
Answers to selected problems are given in the 
Appendix. 

The authors' style is simple and direct; it is always 
at a level readily understandable to the intended 
audience. By their meticulous and up-to-date pres- 
entation, the authors succeed in portraying the 
excitement of physics to the often unmotivated 
non-major. 

West Washington Square, Philadelphia, Pa. 19105 
Please send and bill me: (Discount accorded to full-time teachers listing affiliation)- SC 3-10-67 

Stevenson and Moore-THEORY OF PHYSICS .About $10.00 
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Typical lead smelting operation of the 
16th century. A radiochemical separa- 
tion occurred during this operation 
wherein the radioactive equilibrium. 
between radium-226 and lead-210 was 
disturbed. This separation is the basis 
for a method of discerning between 
old and modern white lead in paint- 
ings. See page 1238. [De Re Metal- 
lice, Dover Publications, New York] 



The lab oratory fermentor 
you don't have to 
autoclave 

/ 

Now you can grow 5 to 24 liters Rapid cool-down is achieved after Simple semi automated operation 
of cells in a laboratory fermentor sterilization by circulating cold of the MicroFerm is achieved 
that can be completely steam- water through the baffles which also by electrically operated process 
sterilized in place in less than 45 perform a number of other important valves that perform a series of 
minutes. While the medium is under functions. They are employed as sequential operations by merely 
continuous agitation, steam circu- a heat exchanger to circulate hot or energizing a few switches. The 
lates through hollow baffles sub- cold water for the control of switches are electrically interlocked 
merged in the vessel, drastically temperature; to achieve near- to operate in perfect sequence no 
reducing sterilization time and ambient operating temperature and matter which switch is energized first. 
minimizing heat-destruction of the overcome the high thermal Completely instrumented for the 
nutrient, influences of exothermic reactions growth of cells under well defined 

This self sterilizing apparatus and impeller friction; to baffle conditions of agitation, aeration, 
eliminates the aseptic preparation, the agitated fluid medium; and to temperature, pressure and pH, 
handling, and autoclaving techniques bubble air through the culIture. the Micro~erm can be used for 
required for glass fermentors, and The MicroFerm is so designed batch production and continuous 
reduces the possibility of that all penetrations, ports and culture of micro-organisms. 
contamination, process lines, as well as the vessel B--- 

itself, can be sterilized simultane- Write for 
ously or individually at the discretion Catalog MF-1285 /3107 

\tg))NEW BRUNSWICK SCIENTIFIC CCO.,NiNC 
\ ~~1130 SOMERSET ST. * P.O. BOX 606, NEW BRUNSWICK. NEW JERSEY 08903 "'~ 
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send this coupon for information on these 
new developments 

fromn 
I)ivision of The Matheson Company Inc. 

Norwood, Ohio; East Rutherford, N.J.; LosAngeles. 
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DCependable Buchier Instrument1 

IhDo You Need In Your Lab? I 

A. C. E. 

B. 0. F.~~~~~~~~~0 

El. 
D 

l.F 

uc er as n ns ru en or ve ro ra 

or very u e 
A. POLY ANALYST C. FRACTOMAT E. ROTARY EVAPO-MIX 
Gompact analytical disc electrophoresis, 12 A complete linear fraction collector. Compact Rapid and simultaneous evaporation of frac- 

columns, 0.005-0.2 mgm/column. Separation' . . . occupies only j171/2" bench space. Offers tions directly from 10 test tubes or other ves- 

and dlestaining in single apparatus. Tempera- an unattended run capacity of 260 test tubes sels under vacuum and temperature con- 

ture-regulated. with Drop, Time and Volume modes of cal- trailed conditions. 

Bulletin S-3-1750. ecin BultnS320.Bulletin S-3-2100A. 

~~~~~~~~~~~~~~Bulletin S-3-600.4uecotole0aerbt.BultnS370 

BUCHLER INSTRUMENTSW INC- 

1~Rv~NB.I 132 l 6T SDET F E. NE JESE 07024 
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Te shots you goof 
Te best reason 



SOFICA light scattering 

photometer assures 

consistent research data 
Many critical variables in light scattering photom- 
etry limit the accuracy of the polymer chemist's 
weight-average molecular weight and radius of 
gyration determinations. One way to minimize this 
problem is to find a highly skilled operator and 
give him all the time in the world to do his job; a 
better way is to use an instrument that has 
built-in safeguards against these variables. The 
Model 701 SOFICA Light Scattering Photometer 
is such an instrument. 

The 701 has a dual photomultiplier whose refer- 
ence unit measures fluctuations in light source 
intensity and continuously compensates for them 
through a dynode feedback to the measuring unit. 
It does this job so well that a 50 % variation in 
light source intensity has less than a 1 % effect 
on measurements. 

The 701 uses fluid-immersed optics to eliminate 
the stray light problems that plague air-bath in- 
struments, to drastically reduce the dependence of 
accuracy on cell cleanliness, and to eliminate many 
reflected light corrections from the computation. 
The liquid bath also improves temperature control 
of the sample cell which may be operated up to 
150'C using the built-in controller. An external 

controller can also be used for more accurate 
temperature control and an external cooler for 
sub-ambient operation. 

The 701 is automated to reduce the possibility 
of operator error. The measuring photomultiplier 
is automatically positioned at any of thirteen pre- 
selected angles by a motor-magnetic clutch mech- 
anism (intermediate angles are available by manual 
setting). Scattered light intensities are read on a 
built-in meter with a stability within ?t 12% over 
several hours and a sensitivity of 1 x 10-10 ampere. 
Recorder output is provided if a permanent record 
of intensity is required, or if kinetic measurements 
are being made. Incident light intensity is readily 
changed through a continuously adjustable slit. A 
manual shutter permits changing samples without 
interrupting high voltage supply to the measuring 
and reference photomultiplier tubes. 

Prices start at $10,120. For more information 
write for data sheet 701 or call your local Hewlett- 
Packard sales office. (The SOFICA is sold and 
serviced in the U. S. A. exclusively by Hewlett- 
Packard.) 

Hewlett-Packard, F & M Scientific Division, 
Route 41, Avondale, Pennsylvania 19311. 

HE WLETT _ 
PA CKARDhi 

LKR F& M SCIENTIFIC 
DI VISION 

43703 
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What every Ph. D. 

should know about 

cage sanitation: 

Anything less than a spotlessly clean cage 
can cause a fatal infection to an experimen- 
tal animal during his post-operative recov- 
ery period and negate all your test results. 

One major cause of unsanitary machine- 
washed cages is overfoaming in the 
machine, caused by the reaction of the 
detergent with the high protein soil loads 
resulting from the animal's feed and waste 
matter. This overfoaming cuts pump and 
wash pressure in the machine, thereby pre- 
venting it from doing its sanitation job. 

But now, a new Economics Laboratory 
defoaming agent built into two detergents 
completely eliminates foam, enabling you 
to eliminate this major cause of unsanitary 
conditions. It's called EL F-58, and it may 
mean the difference between success and 
failure in your next experimental opera- 
tion. It is now available in two powerful 
detergents, EVENT and SPEARHEAD, 
both of which contain polyphosphate to 
hold soils in suspension for their complete 
removal during the final rinse. 

The first, EVENT, is recommended for 
non-aluminum, non-galvanized metal or 
plastic cages. It is a highly alkaline, non- 
chlorinated detergent for removing high 
organic soil loads and is recommended 
whenever heavy duty cleaning is required. 

The second, SPEARHEAD, is recom- 
mended for aluminum and galvanized metal 
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cages and racks. Equally effective in hard 
and soft water, it contains a unique com- 
bination of metal corrosion inhibitors. It, 
too, completely eliminates foaming where 
organic soil loads are encountered. 

For more comprehensive information on 
cage sanitation, return the coupon below 
today for your free copy of this new, up-to- 
the-minute manual, 

"SANITATION FOR 
ANIMAL RESEARCH 

~ p LABORATORIES" 

W ECONOMICS LABORATORY, INC. 
Economics Laboratory, Inc., Dept. 204-C I 
250 Park Ave., N.Y., N.Y. 10017 | 

| O Please send free copy of new manual immediately. 1 
E Have my local EL Sanitation Expert phone for an appoint- 

ment. 

NAME TITLE 

ORGANIZATION _ 

I .I1 
I ADDRESS 1 

I CITY STATE ZIP | 

1159 



;" BL~~~~~~~~~~~~~~~~~wE * * ' W * BX t a a * * ' i : 0 _ ; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iI7:-..A* 4: 

E~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ....... . ... 

There's a Zeiss Spectrophotometer for any kind of measurement. Shown 1. to r. are the Zeiss Spectrophotometer PMQ 11; the Zeiss Reflectance 

Ask us 
embarrassing questions 
about Spectrophotometers 
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Spectrophotometer; the Zeiss Atomic Absorption Spectrophotometer and the Zeiss Spectrophotometer with Automatic Sample Changer.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I.. 

S ~ ~ Zes pectrophotometer; h es tmcA s.rto SetohomeradheZispctrophotometersreproduce manysit widthe wihingr 

Because they offer unparalleled capability, qual- 0.5 microns?" 
ity and precision, whatever your spectrophotomet- No. Within ?1 0.1 micron. 
ric requirements might be. "And how's your photometric accuracy?" 

But you'll want proof of that claim. Which is Completely linear. The 40cm-long projection 
why we hope you'll let us answer your questions scale gives you absolutely reliable direct absorp- 
about our remarkable line of single-prism instru- tion and transmission readings at all times. We've 
ments. Because they are single-prism, you might never had to service a single one of the Zeiss 
ask: optical projection systems. 

"'Why do the Zeiss spectrophotometers have a But you'll want to a sk many more questions 
prism instead of a grating?" specifically related to the type of work you're do- 

Because the single quartz prism can cover the ing. Whether it's flame, fluorescence, reflectance, 
wavelength range from far ultraviolet to near in- absorption, atomic-absorption or automatic-kine- 
frared. From 185 to 2,500 mu. tics-absorption work, there's a Zeiss spectrophoto- 

"'But doesn't it lose resolving power in the corn- meter that can help you do better work. 
pressed visible range?" For complete information, a demonstration, or 

No. Zeiss spectrophotorneters can even resolve a face-to-face question-answer session, write to 
the sodium doublet-and do it with a single mono- Carl Zeiss Inc., 444 Fifth Ave., New York, N. Y. 
chromator. 10018. Complete service facilities available. 

"How do they manage such high resolving 
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H ere's What H eath M eans By Value .. .| 
Heath IOW-14 5" DC Oscilloscope . . . features DC to Heath EUW-20M Multi-Speed Servo Recorder... features 
8 MHz bandwidth * rated for continuous laboratory, 10, 25, 50, 100, & 250 millivolt full-scale sensitivity * 0.2% 
industrial, and bio-medical use * triggered sweep * co- repeatability * 1% accuracy * potentiometric null point 
axial delay lines * calibrated vertical input and time base balancing on all ranges * 21 electronically produced chart 
* factory assembled & tested $399.00 speeds from 12"/min. to %A"/hour * factory assembled 

& tested $289.00 

X 

_s . 

~~~~~~~~~~.... ....... ... ... _*I_ 

0~~~~~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~ 7i Xa. 

The Heath IOW-14 Provides The Ultra-Stable Low-Noise Per- The Heath EUW-20M Multi-Speed Servo Chart Recorder Is A 
formance Demanded For Truly Professional Industrial, Aca- Product Of The Widely Accepted Heath Malmstadt-Enke In- 
demic, Engineering, And Bio-medical Requirements ... its eight- strumentation Laboratory. It offers many unique operational 
cen 3 7 calibrated sweep rates from 0.5 sec/cm to 0.2 usec/cm 

enable display of a wide range of signal ~vaveform s. The losv- features at tremendous dollar savings, providing direct readout 
noise characteristics of this instrument make it specially capable of data signals in the range of 10 to 250 millivolts (full scale), 
for operation with high-gain low-noise biological preamplifiers and operating at full performance with signal source resistances 
(such as the Phipps & Bird No. 7092-620 with 7092-630 power as high as 50 k ohms. Conveniently located Zero Position, 
supply). For bio-medical or slow-scan industrial use, Heath -Damping, Range Vernier, Range Switch, and Mode Of Opera- 
supplies the IOW-14 vith a long persistence P.7Iphosphor. tion controls provide full control facilities for adapting the in- 

10-14 SPECIFICATIONS - (Vertical) Sensitivity: 0.05 v/cm AC or DC. Fre. strument to a wide range of data signal characteristics. The 
quency response: DC to 5 mc, -1 db or less; DC to 8 mc, -3 db or less. Rise EUW-20M is commonly used for recording output data from 
time: 40 nsec (0.04 microseconds) or less. Input impedance: 1 megohm shunted instruments responding to temperature, strain, pressure, speed, 
by 15 uuf. Signal delay: 0.25 microsecond. Attenuator: 9-position, compensated, 
calibrated in 1, 2, 5 sequence from 0.05 v/cm. Accuracy: -3%' on each step with pH, metallic ion concentration, percentage of oxygen, light 
continuously varidble control (uncalibrated) between each step. Maximum input radiation intensity, and more. 
voltage: 600 volts peak-to-peak; 120 volts provides full 6 cm pattern in least 
sensitive position. (Horizontal) Time base: Triggered with 18 calibrated rates 
in 1, 2, 5 sequence from 0.5 sec/cm to 1 microsecond/cm with -3% accuracy or EUW-20M SPECIFICATIONS - Chart Paper: Grid width, 10'. Length, 120 foot 
continuously variable control position (uncalibrated). Sweep magnifier: X5, so roll. Markings, 0-100, right to left. Chart Speed: 5 seconds per inch to 2 hours per 
that fastest sweep rate becomes 0.2 microseconds/cm with magnifier on. (Overall inch in 21 speeds, with internal signal. Any speed up to 5 seconds per inch with exter. 
time base accuracy -5% when magnifier is on.) Triggering capability: Internal, nal signal. Chart-Speed Switch Scale Calibration: Calibrated in sec/inch, inch/ 
external, or line signals may be switch selected. Switch selection of + or - slope. min., inch/hour, min./inch & hours/inch. Calibrated speeds are: 5, 10, 15, 20, 30, 
Variable control on slope level. Either AC or DC coupling. "Auto" position. Trigger- 50, 60, 100, 120, 200, 300, 500, 600, 900, 1000,1200, 1800, 3000, 3600, 6000 & 7200 
ing requirements: Internal; l i cm to 6 cm display. External: 0.5 volts to 120 seconds/inch - with additional calibration: 12, 6, 4, 3, 2, 1, 0.5, 0.02 & 0.01 inch/ 
volts peak-to-peak. Horizontal input: 1.0 v/cm sensitivity (uncalibrated) con- min.; and 36, 18, 12, 6, 4, 3, 2, 1, & 0.5 inches/hour, plus intermediate rates ex- 
tinuous gain control. Bandwidth: DC to 200 kHz -3 db. General: 5ADP81 or 5ADP2 pressed in min./inch and hours/inch. Span: Five fixed ranges: 10, 25, 50, 100, and 
Flat Face C.R.T. interchangeable with any 5AD or 5AB series tube for different 250 mv, plus a sensitivity control to permit adjustment for any value from 10 to 
phosphor characteristics. 4250 V. accelerating potential. 6 x 10 cm edge lighted 250 mv. Also external position available for special plug-in ranges. Pen: Standard 
groticule with 1 cm major divisions & 2 mm minor divisions. Power supply: All fountain pen, cartridge-type. Balancing Time: 0.1 second per inch, 1 second full 
voltages electronically regulated over range of 105-125 VAC or 210-250 VAC scale (10'). Error (includes dead zone): Less than 1% of full scale for all ranges. 
50/60 Hz input. (Z Axis) Input provided. DC coupled CRT unblinking for com- 10 to 250 mv. Repeatability: 0.2%. Maximum Source Resistance: 50 K ohm. 
plete retrace suppression. Power requirements: 285 watts. 115 or 230 VAC Reference System: Mercury cell. Reference Cell Life: 300 hours (approx.). 
50-60 Hz. Cabinet dimensions: 15' H x 10aW W x 22' D includes clearance Power Requirements: 105-125 volts 60 Hz AC; 57 watts. Dimensions: 15' W x 
for handle and knobs. Net weight: 40 lbs. 8 8' H x 13/' D. 

Assembled IOW-14 (P-2 phosphor), .0 
47................................. lbs.$399.00.............. 

* | EUW-20M, Multi-Speed Servo Chart Recorder, 
Assembled IOW-14S (with long persistence 26 lbs.$289.00 
P-7 phosphor for bio-medical or industrial use), 
47 lbs ............................... $410.00 ...r 

< < Send to Heath for FREE brochure - describes 
Kit 10-14 (with standard P-2 phosphor), the Heath Servo Chart Recorder and the en- 
53 Ibs ..................................... S259.00 @ s tire Heath Malmstadt-Enke Instrumentation 
Kit PK-1, Low-Capacitance Probe, 1 lb ...... $4.95 laboratory. 

Send to Heath for FREE specification sheet. 

[ma 
w~~~~~~~~~ 

HEATH COMIPANY, Dept. 520-19e 
HEATHKIT- 1967 'B FREE! World's Largest I Benton Harbor, Michigan 49022- 

- Am --;1 Electronkc Kit Catalog In Canada, Daystrom Ltd. 
| A _ --am Ad a O ~~~~~~~~~~~Please send FREE 1967 Heathkit Catalog 
] /t | Includes a wide array of electronic * 0 Please send more information on U 
| y ^ 11 ~instruments for the classroom, Iab (product) 

E/ 1i oratory, hobbyist, ham, and se b- Nam_________________________________________ 
[ of - lillrice technician. See the Heath me 

| Malnetait/Euske instruments for U Address________________________________________ U 
| 

i~~~hM 
~electronics & chemistry . and 

S 

_ w- J the 
Berkeley Phyalc Laheratery. City State Zip 

the~~~~~ , Prices & Specifications Subject to change without notice. EK-220 _ 
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Discovering ATZ LG 
EXCITING NEW APPLICATIONS 
OF QUARTZ, LUCALOXO AND 
ELECTRONIC GLASS PROVIDE 
PROGRESS IN MEETING 
THE UNCOMMON CHALLENGE 

Drawing .010 inch tube from one-inch 
lead glass stock is the artistry per- 
formed by Hanibal Glass in Santa Ana. 
Hanibal produces about 100,000,000 as- 
sorted tubes monthly, used as seals for 
electronic circuitry components. Seals of 
G-E Type 012 lead glass are virtually 
inert, durable, stand up to heat and 
humidity and have excellent dielectric 
properties. Why does Hanibal use 
General Electric glass? Because tubing 
won't draw to .010 acceptably unless the 

one-inch raw stock has uniformity in wall 
thickness and weight. Quality control, 
as delivered by the Lamp Glass Dept., 
turns out to be the key to this advanced 
application of a versatile material you 
might give more thought to. Electronic 
glass. 

General Electric quartz battles cystic 
fibrosis at a leading Eastern medical 
school. Here, a study is underway to dis- 
cover more about this dreaded hereditary 
disease via delicate analysis of perspira- 
tion abnormalities and characteristics. 
G-E quartz plays a critical role; ultra- 
micro "pipettes" are flame drawn from 
G-E quartz micro-bore tubing and the 
result is a pure, uncontaminating, non- 
leaching container for sweat samples. 
Sample size? Approximately one-millionth 
of a milliliter. Tubing size? From 5 to 10 
microns. And most amazingly, it is 
necessary to draw even smaller pipettes 

1164 

for insertion into the original sample- 
containing pipettes. In this dramatic 
application, G-E quartz (Type 204) con- 
vincingly demonstrates a remarkable 
workability and proves once again that if 
purity is important in your operations, 
General Electric quartz is important to you. 

wOw 

Ceramic-to-metal seals posed no 
problems for RCA when G-E Lucaloxe 
ceramic was selected as the faceplate 
material in its multiplier phototube. This 
Lucalox application, a unique develop- 
ment in scintillation counters, not only 
simplifies nuclear detection systems but 
also makes scintillation counting more 
accurate. Why? The answer is in the high 
purity of Lucalox; its freedom from radio- 
active elements. Elimination of con- 
ventional graded seals results in sturdier 
construction which in turn reduces tube 
failures. Perhaps this evidence of 

Lucalox's ability to meet demanding 
ceramic-to-metal seal requirements will 
point the way to solving one of your 
problems in your industry. Translucent 
Lucalox?,99%alpha alumina, has unique 
transmission characteristics for numerous 
applications. 

_~~~~~~~~ 

General Electric Quartz goes to 
college at Northwestern University's 
Technological Institute. Professor James 
F. Morris, head of NU's glass blowing 
department, recruited G-E quartz type 
204 for some special educational duty, 
i.e., serve as an encapsulating material 
for metal samples being tested for high 
heat properties in a vacuum environment. 
WhyG-E quartz type 204? Professor Morris 
singles-out its ability to be easily formed 
and its exceptional non-contaminating 
characteristics. What's being investigated 
is the metal, not the metal plus uninvited 
contaminants which could be leached 
from an encapsulating material any less 
pure than General Electric quartz. How 
about your laboratory? Can our quartz 
help you test only what you want to test 
and nothing more? 

WORLDWIDE SERVICE. For sales and application 
assistance, contact your nearest regional office: 
CALIFORNIA, Los Angeles ......... 213 723-2541 
ILLINOIS, Chicago .............. 312 332-4712 
MASSACHUSETTS, Boston ..... .. 617 332-6200 
NEW JERSEY, Newark ........... 201 824-5200 
OHIO, Cleveland ................ 216 266-4001 
CANADA, Toronto ...........,.416 537-4481 
INTERNATIONAL, International General Electric Co., 
Export Division, 159 Madison Avenue, New York. 
N. Y. Telephone .......... 212 751-1311 

Write for illustrated technical literature 
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gas chromatography..." 
VICTOREEN SERIES 4000 

Victoreen Series 4000 Gas Chromatographs are opening the eyes of the teaching profession everywhere. 
For why should today's students become acquainted with less than tomorrow's most sophisticated chromato- 
graphs ? This is a completely modern, fully professional line of gas chromatographs -yet realistically priced 
to match any budget requirements. Eye Opener for Performance. Victoreen Series 4000 Gas Chromato- 
graphs are a breakthrough in sensitivity (up to 10 times greater than others) . .. in linear dynamic range (flame 
ionization detector exceeds others by a factor of up to 10 times or more) ... for stability (drift less than 1%6 
per month). Eye Opener for Electronics. Only system to offer vibrating reed electrometer as standard. 
All-solid-state design. No batteries or tubes to fail. Virtually unaffected by shock or vibration. Eye Opener 
for Features. Large four-column oven allows unparalleled column-detector combination, all-glass or metal 
columns. Four universal injection ports for use with 1/16 to % inch columns. Up to four detector ovens, each 
individually temperature controlled. Priced from $2095. 

6765-A 

Analytical Instrumentation Division - 

THE VICTOREEN INSTRUMENT COMPANY [ 
10101 WOODLAND AVENUE * CLEVELAND, OHIO 44104, U.S.A. 
GROVE HOUSE. LONDON RD., ISLEWORTH, MIDDLESEX. ENGLAND VICT ..... 



Beckman makes, it. M~acalaster sells it. 

Nowv a $295 educational spectrophotometer. 
A Spectrophotometer designed for your classroom ex- measurements on solid and liquid samples, with a usable 
periments by the famou's Beckman Instruments, Inc. that wavelength of 400-800 rn/u. It is a prism photometer 
doesn't require a large investment. Versatile, sturdy, sim- with transistorized electronics, direct readout, and can be 
pie enough for your students to use and understand the operated with the cover open, thus 'enhancing demon- 
fundamentals 'of most optical and photometric principles strations. The model can be adapted for various optical 
in physics, chemistry, biology and industrial training configurations, notably its conversion to a filter color- 
cou rses. imeter. By using an external source such as a merc ury 



A NEW SERVICE FOR 
SCIENCE READERS 

If you have an instrument problem 
which is not covered by the ads in this 
issue write to us directly, giving full de- 
tails. We will see that you receive the 
information you need. 

PLANNING A NEW 
LABORATORY OR 

SCIENCE BUILDING? 

Let us help you by putting you in touch 
with the manufacturers whose equip- 
ment you will need. Write a letter on 
your organization letterhead to the ad- 
dress below. We will forward copies of 
it to all appropriate manufacturers. 

SCIENCE MAGAZINE 
Room 1740 
1 1 West 42 Street 
New York, N.Y. 10036 

| 
Ad~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......... 

for Your 
...... Pressing 

Problems 

R&Dn 

The Carver Laboratory Press is standard -^ 
equipment for research and development. 
Provides accurately controlled pressures to 
24,000 lbs. Carver Standard Accessories 
include Electric or Steam Hot Plates, C~arver 

Test C~ylinders, Swivel Bearing Plates, Cage 
Equipment. Promptly available from stock. Write 
for latest bulletin. 

FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 

gol SL 1illl52-S RIVER ROAD:, SUMMIT, N.J. 07901 ____ 

Circle 1167 on Readers' Service Card 
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all-digital 
micror torquel 

balances 

train $42O 
. . mg. .00 

. ... ................... ... ..... ...................... .... m ..... 

0 ..........5..........mg ....... 1 g.. . .005 mg. . 460.0 
0-10 mg.........200........... m . .0 

0-50 mg . 6. .0 mg 43 5.00 

0-100 mg. 1~~~~~~~~~~~~~~~~.0 g... ..1. m...430.00. 

0-500_mg. 2.0 g. .5 m.. 425..0 

0-1000 mg. 3.5 g ..0 . 420. 

CAN. TAU 60OmD, WEST. N.Y5 m. 1590/ED 475.00 
Circle 1 168mg. on0 Read ' S Cd .. . . 

0-50 mg. ...... .. . 0 g.....m..1 42 .0 0-00 ... .. 3.......0m . 200 

l~~~~~~~~~~~~~~~~. . . .._ ... .. . _ .. .. .. . 
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te versatile Model20 
an all-purpose spectrophotometer 
The Gilford Automatic Spectrophotometer - Model 2000 - offers research 
laboratory precision with the dependability and ease of handling needed in a 
high yield production instrument. The extended absorbance range, long-term 
stability and programmed sample positioning have earned it a reputation for 
unusual versatility among quality UV-VIS spectrophotometers. 
Enzyme kinetics-, Reaction rates for up to four enzymes may be determined at 
one time. The great sensitivity and low noise level enable accurate initial rates 
to be obtained from one or two minute runs, even in the presence of high 
background absorbance. 
Column chromatography. Flow-through microcells permit use as a multiple 
station monitoring unit for as many as three columns with a common reference 
blank. Unattended, hour after hour, the Model 2000 produces high-resolution 
quantitative charts. An outlet is also available for digital data processing. 
Nucleic acid melting points. With temperature sensing, regulating and 
recording accessories, absorbance-time-temperature data may be recorded for 
thermal stability and denaturation profiles, guanine-cytosine ratios, etc. 

Density gradients. Equipped with flow cells the Model 2000 is widely used in 
continuous scanning of protein and ribosomal preparations, whether gravity fed 
or pumped, sucrose or cesium gradients. 
Semi-automatic scanning. The sim-hple operating procedure makes the Model 
2000 particularly suited for barbiturate identification and similar short-span 
scans. Semi-automatic, wide-spectrum scanning with excellent resolution of 
absorbance peaks is far easier than. with conventional instruments. 

And while readily converted from one automatic application to another, the 
Model 2000 is still the most convenient manual spectrophotometer for-meas- 
urements on a single sample. Write for brochure, specifications and quotation. 

GILFORD INSTRUMENT LABORATORIES ILNCORPORATED *OBERLIN, OHIO 
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A Where radiochemica ls 
and radioisotopes are concerned, 

ou'll inevitably bring Tracerlab 
Cal uinto the conversation, 

COLLECT.:W taak abo ut d elivery 
r -~~~~~~and Tracerlab radiochemicals are once more 

/ \ ~~~~~~~the center of the conversation, with most orders 
[ ,/ _ t + ~~~~~~~~~filled the same day. 
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viTalk 

about s Election 
Film Badg Sec Hh Pmore than 900 compounds in stock at io st count. 

Radiactve WsteAnd every one is backed by dependable technical 
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Ca rbohyd rate 
chromatography... 
now automatic! 

1~~~~~~~~~~~~~~~~~~~~~~~~1 

Xylohe.e..~ new, automatediTechnico~n, Sugar Ch If the ability to quickly separate and ..1d. 
GShtalactitste . .... 

Rmnoe 

Trehalose~~~~~~~~~~.. .... K . ...... 

ydroxymethyl 

aout one-it dsacrizes abo e wasl preoduced.o microgra f ios okltnayiacr exmple) m.|| 

TECHNICON CHROMATOGRAPHY CORP. * Ardsley, New York 10502 ggl 
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What's the best way to handle one recording job? Two dozen? 

Honeywell 

ElectroniK 16 
Recorders 

can handle 

them all 
In the two-pen ElectroniK ElectroniK 16 multipoint 

16 Recorder there are recorder shown printing 
two independent servos, 24 points (bottom portion 

each available with options of chart); selected points, 
to satisfy your many using Select-O-Print 

needs. Pens operate over ..................option (center portion of 
full scale width with . .... ...chart), and producing a 

displacement of 1/8- cnius-line record 
inch or less. Can operate with optional recording 

on same time line over pen (top portion of 
half-scale width ..E.chart). 

ElectroniK 16 Recorders come in one-pen, two-pen, Multipoint Recorders 
and multipoint models. You can record from one to 24 * Excellent for amino acid work, temperature and 
points automatically. These rugged, dependable, other monitoring applications. 
versatile instruments feature: 

* Record up to 24 points at 1 to 120 seconds per 
* High impedance, high stray rejection. point. 

* Solid state circuit reliability throughout. * Select-O-Print option permits random selection of 
* Easy chart changing in less than 30 seconds. For specific records for close attention, while skipping 

really fast (10-second) changing, get an optional others, temporarily of less interest, at a fast speed. 
pre-loaded chart transport. * Select-O-Print Hold-on option with attachable re- 

* Up to eight chart speeds by simple front-knob cording pen provides continuous-line recording of 
selection. a single point. 

* Rack, panel, or bench mounting. * Select-O-Larm option permits plug-in arrangement 
of alarm contacts to operate with desired records. 

One- and Two-Pen Recorders For complete data and ordering information, write 

* Excellent for chromatography, spectroscopy, or Honeywell, Industrial Division, M.S. 440, Fort Wash- 
other chemical or physical analysis work. ington, Pa. 19034 or USE READER SERVICE CARD. 

* Speeds of 1.0 or 0.2 second full scale. 

* One or two Disc integrators (one on each pen). Your Instrumentation 
* Servo take-off shaft for driving switches, encoders, Contractor from 

transmitting slidewires or other devices. 
* Simplified inking. Remote reservoir is located in Planning Through 

drawer easily accessible at front of instrument. Performance. 

Honeywell 
See the EiectroniK 16 and othe r Honeywell instru ments at the 5lst An nualI Meeting of the Federation of America n Societies for Expe rimentalI Biology, 
Chicago, Illinois, April 16-20, 1967, or ask your local Honey~well Industrial salesman for a demonstration. 

1172 SCIENCE, VOL. 155 
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LEITZ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .RHPA .MICROSCOPE...... 
stimulates your zest for researeh~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... ...... ... . . ..... 

An image area up to 21/2 times greater than that possible 

Modernfacilitiesareprovidedforallformsofillumination,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... . .. .... .. ..... . . .. ........ ..t 
covntoa wiefil intum ns 

... ....... ..r ... .rnm 
te an 

.efete. igt.adphtmirgrpy the exciting "Bonus" that is yours with the new Leitz If you must have the finest research microscope in this~~~~~~~~~~~~~~~~ .................................. .... . ..... 

ORTHOPLAN Research Microscope- Full advantage is world, only ORTHOPLAN can meet your need. You 

are~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ...... ... 

taken of the Plano objectives pioneered by Leitz to provide buying a versatile precision instrument, not an 

integrated~~~~~~~~~... ............ 

apochromatic image quality-with unequaled flatness machine. Complete information on this new 

"standard"~~~~~~~~~~~~~~~~~~~~~~~~~~~~................ 
throughout the 

field.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ....... m.. ...os 
p 
... 

l 
beset.n.euet... The ORTHOPLAN is ideally functional. Modular inter- __ E. [EITZ Ille., os PARK ItEIIUE SOUTN, IIEIII YORK, lI~~~~~~~~~~~~~~~~~~~~~~~~~~~~........t 1001... 

c han gea bil ity of un its an d a ccessories provides for unlim- D i 8 t r i b u t o rs o f t h e w o r I d -f a m o u 5 p r o d u c t 8 o f~~~~~... ............. 
..- rntLet .....m.b.H.,ezaGrayEntizCnd ..... 

i ted re sea rch ca pab ili tie s a ndp rotectsagainstobsolescence. [EtCA AIID @ EICIIIA CAIIERAS [EIISES PR~~~~~~~~~~~~~~~~~~~~~~~~~~dECTORS IIICROSCOPES.... 
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Everyone who has used an LKB Uvicord knows that a highly 
efficient, dependable, simple to use flow analyzer is an 
economical investment. 

The new Uvicord 11, like the Uvicord 1, is designed to de- 
tect, locate and quantitate interesting fractions of UV- 
absorbing compounds during chromatographic or electro- 
phoretic separation. 

The Uvicord 11 has some interesting additional features: 

Protein chemists will be interested in its performance; at 
280 mMA (proteins), and at 254 mu (nucleic acids and their 
derivatives), it is often superior to much more expensive 
spectrophotometers. 

Using a stable long-life, low-pressure mercury lamp as the 
primary source, providing radiation at 254 m/A, the new 
monitor is equipped with a unique light converter; the 
254 mMA radiation excites a transparent rod which fluo- 
resces strongly, emitting UV-light in a narrow band of 
mean wavelength 280 m/j. Unwanted radiation is elimi- 

nated by using high transmission, LKB interference filters, 
and a black glass filter. 

High baseline stability (100 % T): heating coil and insula- 
tion of light source compartment compensate for normal 
ambient temperature fluctuations. 

Of course we have made Uvicord 11 suitable for coldroom 
use but we have made it easy to operate with a built-in 
temperature control which allows adjustment over a range 
00C-300C. 

Good electrical and light source stability provide clean 
curves even though the sample receives a minimum UV- 
dosage, and good optical properties give minimal stray 
light and high accuracy even where there is strong solvent 
absorption. 

These specifications, combined with the superior flow 
properties of the low-volume measuring cells, give 
Uvicord 11 the reliability that has been proved the world 
over by Uvicord 1. Request file 8300D3. 

LKB INSTRUMENTS INC * 12221 PARKLAWN DRIVE * ROCKVILLE Md 20852 

IL OTHER SWEDEN UK NETHERLANDS DENMARK 
vl ifHEADQUARTERS LKB-Produkter AB LKB Instruments Ltd. LKB-Produkten N.V. LKB Instrument A/S 

FOR SALES Box 76, LKB House, 137 Anerley Road, Zeekant 35, Amagerbrogade 34, 
AND SERVICE Stockholm-Bromma 1 London, S.E. 20 The Hague Copenhagen S 
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NOW AVAILABLE FOR THE FIRST TIME-THE LONG AWAITED, INEXPENSIVE 

COBEYmPAV LING t1 
.. ..... ... 

* * | } Note the strength 
of the individual 

linkages. | __ 
~~~~~~~Locking connectors are used 

to assure 
the planarity of 

L 7 1 7_77777 the aide group. 

These new CPK Models were designed by 

the 

Atomic 
Models Subcommittee of the Biophysics and Bio- 
physical Chemistry Study Section of the National In- 
stitutes of Health, Washington, D.C. Over 40 scientists 
from more than two dozen research centers contributed 
to the work of this Committee. 

The CPK designs which emerged have been imple- mented by the American Society of Biological Chemists 
' 

L Ad 
~~with financial support from the United States National 

Science Foundation. 

These new CPK Models are offered by Ealing for 
immediate delivery from stock: 

-Individually 
-as Research and Teaching Sets, Protein Sets, 

Nucleic Acids Sets and Steroid Sets each in 
heavy wooden storage boxes 

-as 18 convenient pre-assembled structures 
Get your free copy today of the new 32 page CPK 

catalog. 

*1 THE EALING CORPORATION 
2225 MASSACHUSETTS AVE., CAMBRIDGE, MASS. 02140 * TEL. (617) 491-1515 CABLE: EALING, TELEX: 94-6378 
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Just for the record : 

VARIAN makes 12 series 

of strip-chart recorders 

and X-Y plotters with more 

than 76 variations.... 

all at the right price. 

To keep the record straight, 

write for all the facts. 

And for your next recorder, 

specify VARIAN I 

{9^ ~recorder division 
x lX = ~~~~palo alto / california / 94303 

zug / switzerland / sydney / australia 

See our newest recorders at IEEE, booths 2C:25-2C29. 
1176 SCIENCE, VOL. 155 
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J. ORVALL's advanced design and 

engineering add up to lab 
... . . ........ 

performance. Here are the facts: .......... 
.......... 

Gyro-Action Direct Drive, Automatic Con- 

trols, Speeds to 20,000 rpm, RCF's to 49,500 
x G, SORVALL designed and built High- 
Torque Motor, seven Angle and Horizontal 

Rotors, built-in safety features. Numerous 
tubes and adapters expand RC2-B useful- 
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BRONWILL 
SCIENTIFIC 
* Read Double-Capillary Manometers-while reaction 

flasks are shaking! 
* Flexible Stainless Steel Capillaries, impermeable to 

all gases, couple fixed manometers to shaking-flasks. 
* All components of each manometric system INTER- 

CHANGEABLE-and PRE-CALIBRATED (optional). 
* Cold light provision for studies in photosynthesis. 
* Shaking frequency and amplitude continuously vari- 

able. 
? Unique temperature regulation maintains bath uni- 

formity better than ?0.01 ?C. 
* All controls, including contact thermometer, grouped 

at eye level. 

Research Model UFL with 

15 STATIONARY MANOMETERS 
For optimum precision and convenience in respiration 
measurements, Bronwill offers the Model UFL Research 
Warburg Apparatus. Manometers are stationary, connected 
to the reaction flasks through flexible stainless steel capil- 
lary tubing. Readings can be made at any time ... without 
interrupting the shaking of the sample ... a feature long 
awaited by biologists, biochemists, physiologists alike. 

In addition, the volumetric system at each station may be 
supplied factory PRE-CALIBRATED. Each of the four 
components (manometer, capillary, connector and reaction 
flask) is inscribed with its calibrated volume. .,. and all 

Bronwill No. 30-Model UFL Research Warburg Apparatus 

components are interchangeable with those of other stations. 
Merely adding the four values gives the volume of the total 
system. 

THERMOREGULATION... 
An adjustable mercury-contact thermometer, sensitive to 
? -0.001 0C., mounted- adjacent to the front control panel, trig- 
gers a fully solid state system. Bath water, circulating through 
a separate heating-cooling chamber, flows through the unique 
thermometer bulb (shaped as a hollow double wall cylinder 
to give instant response) ... and then is jetted simultaneously 
at all the -immersed reaction flasks. This results in uniform 
turbulence and remarkably close temperature control through. 
out the bath. 

COLD LIGHT ILLUMINATION 
The operator can use any type of illuminating source he pre. 
fers. Under the parallax-free glass bottom is a rectangular 
plano-mirror, adjustable to any angle. Coated mirror surface 
transmits over 80% of infrared radiation while reflecting 90% 
of the visible range up to the flasks. 

f T Light, circular, compact ... designed for the modern lab 

and the MODEL UV n 3200 rotatable-brings any of 14 manometers into front 
reading position W H A I O % ^3i g w ^XA gUnique electrode heating system-no thermal lag-no 

1 1 3 F " - D U - lr ~~~~~~~over-shooting bath temperature 
a Instant setting magnetic thermoregulator for routine measurements 
a Controlled shaking-choice of 6 reproducible fre- 

COMPACT, LIGHTWEIGHT quencies 

Ask for literature on both Bronwill Warburgs 

A il 5 -BRONWILL SCIENTIFIC 
A DIVISION OF WILL sCIENTIFI C I NC 

277 N. Goodman St., Rochester, N. Y. 14601 

#8-4-66 
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We leave you with this thoug 
Keep us in mind for a growing line of modules to 
meet your current and future needs. For exam- 
ple, the ND-525 High Resolution Preamplifier; 
ND-526 Bias Power Supply; and the ND-524 
LARC Linear Amplifier-designed to provide 
the linear amplification and R.C. pulse shaping 
required in high-resolution, multi-channel 
analysis. 
Keep us in mind, too, for bins, power supplies, 
preamp-amp-discriminator combinations, sin- 

gle channel analyzer and mixer/rejector mod- 
ules. All of them work perfectly with Nuclear 
Data analyzers (and others as well) and all are 
built to AEC specifications. But perhaps most 
important-these modules meet the high stan- 
dards of craftsmanship researchers expect from 
Nuclear Data. 
Good reasons, we suggest, to hold the thought: 
Nuclear Data for compatible nuclear instrument 
modules. (More details? Just write us.) 

Compatible 
NIM modules 

for your Nuclear 
Data Analyzers 

JA~~~~~~~~~~~ 

.~~~~~~~~~~~~~~~~t 1-4j tz 

*S~~~~~~~~~ULA DAT INC 

t- 

S ~~~~~~~~ilX NUCLER DAT INC<s 

~ 1 20 West Golf Road. Palatine, Illinois 60067 
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Adage makes the best computer 

on the market for signal processing 

.it's called Asimbilog 200 
Ambilog 200 is a computer which combines 
the best of both analog and digital tech- 
niques. Unlike conventional machines which 
were intended for manipulating numeric 
data, Ambilog 200 was designed right from 
the start for signal processing. Signal 
processing, which encompasses data ac- 
quisition, monitoring, editing, analysis, re- 
cording, and display, generally requires effi- 
cient handling and high-speed processing of 
analog as well as digital data. Ambilog 200 
with its flexible analog/digital interface and 
powerful hybrid structure is ideal for such 
applications. 

DIGITIZING AND RECORDING 
Multiple inputs, from up to several hundred 
sources, are routed through multiplexer 
switches under stored program control. At 
no penalty in sampling rates over conven- 
tional systems, Ambilog 200 converts incom- 
ing data to engineering units for recording 
or monitoring. An analog-to-digital con- 
verter performs a complete 14-bit conver- 
sion in 4 microseconds for digital storage, 
recording or outputing. 

REAL TIME WAVEFORM MEASUREMENT 
Peak values, axis crossings, ratios of suc- 
cessive differences, and other character- 

istics of analog signals are measured in real 
time. Incoming signals are monitored for 
events of interest, using complex pro- 
grammed detection criteria. In a typical bio- 
medical application where "floods of data" 
are generated, the result is a 100-to-1 re- 
duction in the bulk of magnetic tape output 
records. 

RANDOM SIGNAL ANALYSIS 
Parallel hybrid multiplication and summing, 
2 microsecond 30-bit digital storage, and a 
flexible instruction format providing effi- 
cient list processing combine to make Am- 
bilog 200 an extremely powerful tool for 
statistical signal analysis techniques. These 
include Fourier transformation, auto and 
cross correlation, power spectrum density 
analysis, and generation of histograms of 
amplitude spectra. 

ON-LINE DISPLAY 
CRT displays of incoming raw data, or of 
results derived by reduction and analysis, 
are generated at frame rates of about 30 per 
second using line-drawing elements. This 
"quick look" facility helps the user select 
those processing techniques which best ap- 
ply to the problem on hand. Display systems 

include light pen selection of control para- 
meters and processing subroutinesto insure 
close interaction between the analyst and 
his computing equipment. 

SOFTWARE 
Programming aids for use with Ambilog 200 
were designed as well to meet the special- 
ized needs of signal processing tasks. An 
extensive program library includes an Adage 
assembly system, Fortran, programs for 
source language editing and on-line debug- 
ging and control, and a wide range of appli- 
cations programs and subroutines. Compre- 
hensive system documentation, and pro- 
gramming and maintenance training and 
services, are also available. 

* 0 0 * 

Ambilog 200 signal processing systems are 
currently being used for seismic research, 
dynamic structural testing, sonar signal anal- 
ysis, wind tunnel testing, speech research, 
and biomedical monitoring. For technical 
reports describing in detail these installa- 
tions and other signal processing applica- 
tions, contact M. 1. Stein, Product Manager, 
Adage, Inc., 1079 Commonwealth Avenue, 
Boston, Mass. 02215, (617) 783-1100. 

=:W ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...t.. . . 
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Thils engineer 
is winning $5 bet. 

. . . . . . . . 

....:.Hispanic:.:.,:~~~~~~~~~~~~~~~~~~~~~~~~~. 

someone gave him the following and displays them on a TV screen in four 
Problem: visible registers. As he works through 

Find the length of side "a" of the the problem, these answers drop into 
illustrated triangle in which B the working register automatically. 
b = 12.7, c = 10.8, z A Ca There's nothing to write down. 
=31? 25'10", Cos. Square roots are derived with just a 
A = .85337. A b C touch of a button. And he can get deci- 

He laughingly said he could do it with mal settings to 13 places. 
his hands tied behind his back. Someone Care to take a crack at it yourself? 
bet him $5 he couldn't. For a demonstration of the Model 132, 

He will win the bet in 30 seconds or the Model 130 without square root, 
using the new 132 Electronic Calculator call your nearest Friden representative. 
by Friden with automatic Or write Friden, Inc., 
square root. i 9A San Leandro, California 

The Model 132 stores 1_ 94577. Sales and service 
intermediateaanweswe trouhuh world.n 
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CHECK THE BENEFITS YOU GET WITH 
A CARY MODEL 14 

DEPENDABILITY 
The first CARY 14 was purchased 13 years 
ago. It's still performing. So is every other 
one made since then. 

SIMPLICITY 
Easy to operate. Switch at will to eight dif- 
ferent scan speeds. Read wavelength and 
absorbance data more easilythrough direct 
linear recording. There's no need to change 
paper to study a wide variety of spectra. 

VERSATILITY 
Accessories make the CARY 14 adaptable 
for a wide variety of studies. Accessories 
include dewars, fluorescence, reflectance, 
and both sample handling and digitizing 
devices. 

ECONOMY 
Low-cost operation and maintenance. De- 
preciate the CARY 14 in five years-appre- 
ciate it for many more. 

ACCURACY 
Outstanding for a recording spectropho- 
tometer. 0.002 absorbance near zero and 
0.0005 with expanded scale. Wavelength: 
better than 4A. Resolution: 1A in Visible 
and UV; 3A in Near-infrared. 

REPRODUCIBILITY 
Excellent for repeatable, linear wavelength 
and photometric readings. Records data 
with minimum of correctingor reprocessing, 

QUALITY 
Sound engineering practices demand care 
in the design and selection of components. 
Tough tests and extensive calibration also 
provide more reasons why CARY makes 
the world's finest research instruments, 

Need additional information? Then send 
today for the CARY 14 brochure E604-37. 

instruments . a varian subsidiary 
2724 South Peck Road, Monrovia, Calif. 91016 

UV/ VIS/ IR / Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 
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You can read Sargents DR pH Meter 

to 0.001 pH at a glance. 

You'd need a pH scale 35 feet in 
length to get readability equivalent 
to that of our DR pH Meter. There's 
no switching or recalibration required 
to get a reading to 0.001 pH. The 
DR reads directly, in digits, to the 
second decimal; a graduated scale 
shows the third decimal. 

The DR's relative accuracy is 4 0.002 
pH (within 4 pH of buffer set point). 
This accuracy is unchanged by any 
mechanical or electrical wear in its 
automatic, self- balancing, measur- 

ing system. There's no drift, either. 
Restandardization is dictated only 
by the type of electrode used. Three 
controls are all it takes to realize 
the DR's full capability: one each 
for standardization, operating mode, 
and temperature compensation. 

The DR's high input impedance lets 
you work with any commonly used 
electrode. And the automatic isopo- 
tential setting adapts to electrodes 
of any isopotential from 0 to 14 pH 
-without adjustment. 

The Model DR pH Meter is designed 
and manufactured by E. H. Sargent 
& Co. So you know that it's made 
for dependable, trouble-free service. 
And that it's been carefully assem- 
bled and thoroughly tested. 

This unique combination of reada- 
bility, accuracy, and reliability is 
priced at $630.00 (with electrodes 
and solutions). If you'd like a dem- 
onstration of the Model DR pH 
Meter, just call your Sargent man or 
write directly to us. 7-212 

Sargent Model DR 
Direct-Reading 

_ 
5 | 

~~~~~~~pH Meter 

SA RI G E N 1 SCIENTIFIC LABORATORY INSTRUMENTS * APPARATUS * CHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue Chicago . Anaheim, Calif. . Birmingham * Cincinnati * Cleveland 
Chicago, Illinois 60630 Dallas * Denver * Detroit * Springfield, N.J. * Toronto, Canada 
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TWO ONSCUTVE XPOURE SHWN ON EOUIN 

NEW FROM HITACHI: 
THE HS-75-*THE FIRST 
HIGH RESOLUTION 
COMPACT ELECTRON 
MICROSCOPE 
Here are some of the important 
features of the HS-7S: High 
resolution: 8 A guaranteed. Direct 
magnification 1OQOX to more than 
80,OOOX, permitting final magnifica- 

tion to 1,OOO,OOOX. Binocular viewer 
(7X). Simple, fast and reliable opera- 
tion. Click stop positioning of inter- 
changeable condenser and objec- 
tive apertures (four apertures each). 
Push button vacuum -system includ- 
ing vacuum locked specimen and 
camera chambers. Takes 18 lantern 
slides (3 1/4 "x4") per magazine load 
with additional 18 in prepump 
chamber. Double condenser lens for 
improved contrast (four micron spot 

diameter). Stigmator for objective 
lens. Step focusing. Built-in anticon- 
tamination device for specimen 
chamber. Built-in exposure meter. 
Full range of accessories available 
including the new TV image intensi- 
fier system. Compact: 49x32 inches 
floor space. Price $24,000 duty free. 
For further information contact 
Perkin-Elmer Corporation, Electron 
Microscope Department, 723 Main 
Avenue, Norwalk, Conn. 

(Prices subject to change without notice.1 

. . .... .. 
. 



VARCOR 43DENiCRD 42 ICRCORI4 

Linear-Logarithmic. Versatile. For spectro- Variable response recording. Automatic High sensitivity - 0.5 my For gas....chroma 
phoomtry clormery elcto-cem dnsiomterfo al tpe ofelctrphr- togapy, letrobaanesthrmooule 
istypH codutiity W Aalyer, as si -paprcelulseactat, is, Acuat, hm-re, fststbl 

chromatography. starch etc. For chromatography.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ... .. ... 

.......PH.. 
1115~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... Brad a,.e Yok N.Y. 10010.... 
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IN THE SERVICE OF SCIENCE 

The NEW ULTRORAC is the smallest fraction coIlec- V Designed to Save Space 
tor with a 200 standard test-tube capacity. eindfrCiro s 

Having rugged precision it is as dependable as the V/ Designed for Standard test tubes 
world-famous RadiRac. Remove a ten-tube rack, it V/ Compact, removable electronic unit for remote control 
continues working - put it in the cold, it continues 

wokig--trAt it roghy itcniue okngpe V For time, drop and volumetric capabilitiest 



Somepeople beli9elve 

you shul b e able to 

get a better cent rifugime 

* .an ayr a lItte less. 

They are right. 

You can.. . if you specify LOURDES. 

LOURDES Clini-Fuge 30-R LOURDES Beta-Fuge A-2 
Combines low speed, super Capacity to 3,300 ml; 
speed and ultra speed forces to 41,300 X G. 
operations in one unit. Automatic, Refrigerated. 

Onyoeattachment is Temperature control ?t1' C. 
Onlyde ton increase ~':Many safety features such 
maximum rpm from 6,000 as "Fail-Safe' brush life 
to 25,000. Automatic, ~control to prevent motor 
Refrigerated. Contains all damage, automatic 
safety features as in imbalance trip to stop the 
Beta-Fuge. The unit if there is excessive 

prc s$2,775.00; high vibration, double 
speed attachment onlyinendtshfso 
$385.00. Non-refrigerated rotors cannot fly off, etc. 
model (No. 30)-$840.00. The price is $2,570.00 

with rotor. 

LOURDES Series LC LOURDES Versa-Fuge 
Bench type Centrifuges, Super speed, versatile 
automatic and bench type centrifuge for 
non-automatic, with speed, batch and continous flow 
volume and force operations. Speeds to 
combinations for every 17,000 rpm,, forces to 
requirement. Prices - 34,800 x G. Only $420.00., 
$760.00 and $925.00. 

LOURDES Model AX 
16,500 rpm with up to 400 
ml; forces to 34,800 x G.suentt 

Ony$265.00. Sediment collectsSpentt Only ~~~~~~~~in plastic bag. 
Greater capacity. 

LOURDIS Continuous Flew SYStem 
Incraeased efficiency in sepanrating solfids 
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Here's an egineer s 

your wife will love A 
It's the portable cha rt pa per maga- Hipressu rized i nki ng system . Owners 
zine from our new Mark 250 Strip _ 0: say there's no other strip chart 
Chart Recorder. Now you can take _ Q00 gSrecorder in the same league. 
the record home with you, or any _:0:_Words Just d~o~n'td t. Yunhaerstonh 

ing knobs let you roll the chart see a ak20t nestad h 
forward and back. Later, you can . It's called "the first strip chart 
re-record on the same chart for _ : recorder for the perfectionists of 

E . , ...~~~~~~~~~~~~~~~~~~~... ......... 

side-by-side comparison. Chart theord"cl toorlclBuh 
take-up is automatic. And you can _ 1 _ Sales Engineer brings a Mark 250 

reload*the magazine in seconds. right to your office or lab. Go ahead. 

reload the magazine In seconds. _ | > Yenta.... _~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... 

(Many users getan e xtra magazine E owio t. 
- study one while the other is in _0 Clevite Corporation, Brush Instru- 

the recorder.) _ _ l ments Division, 37th & Perkins, 
-.mK>> _W ~~Cleveland, Ohio 44114. 

But the world's slickest chart maga- _A 
zine is just one of the Mark 250ns M 
great new features. Step response iGo_ 
over the full 4-inch span (10% to v 

90%) is 40 milliseconds . . - records r _ t sam lau. 
up to 100 cps ... . flat to 10 cps full js d 
scale! Choicesofa21 interchangeable _ 20 t A wh 
preamps. Pushbutton selection of 
12 chart speeds. Crisp, clear, rec- Ci sLEVITE 
tilinear presentation. Patented, - rush INSTRUMENTS DIVISION 
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approaching the ultimate in versatility 
The new Nikon M can be relied upon to deal with the most exacting demands arising in 
industrial, biological and medical research. Its capabilities are almost limitless, embrac- 
ing every, aspect of reflected- and transmitted-light microscopy, bright-field, dark-field, 
phase -contrast, interference -phase, fluorescence, and photomicrographic techniques. 

Of significant interest to the researcher is evn more important is the quality of perform- 
the unique su itability of the N ikon M for/ T ance the Nikon M brings to these applications 
time-lapse cinemicrography in tissue-cu 1--th ruggedness and stability of its design, 
ture studies. Of equal significance are its teprecise responsiveness of its controls, and 
facilities for using petri dishes and incubatos thntiebe superiority of its optics. Inquir- 
for projecting superimposed data onto te regarding special applications are invited; 
field of view, and for meeting consultant eonstrations arranged. For complete de- 
requirements by permitting two people to tal, write to NIKON instrument Division, 
observe the same field simultaneously. 1l623 Stewart Ave., Garden City, N.Y., 11533 

All of this is still further implemented by a usidiary of Ehrenreich Photo-Optical Indus- 
wide variety of interchangeable acces- tries, Inc. In Canada: Anglophoto Ltd., In- 
sories and attachments. But perhaps strument Div., Rexdale, Ont. 

..... .. . . 

Nikon M Invertd icroscope 
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No C~IiPSI No $ros 

A complete system ofiI I 
liquid chromatography t 

chemical and biological 1 
preparative and determinative 1 {l 

.. . .. . ...... 

Unique threaded glass-to-plastic { 
fittings interchangeable 11 11 1 

within each diameter > l l 
couple leak-tight by hand pressure i 11 

by means of inert 'ol ring seal 

. .. . . . 

Easy assembly without springs or clamps. Internally i 1[l tI 
threaded glass parts and nylon "0" ring couplings screw 
together in firm but not rigi d engagement to make a 

positive seal at pressures far above those normally used 
for chro matography. The system features an unusual 
variety of end fittings which provide means for there 
introduction of controlled atmospheres or pressure drop 15 
controls. Syringe introduction of samples is possible {n 
through a septum side arm; eluent samples can be 
withdrawn by the same dmens.T eseptu man e are 
moved and replaced with a side arm feed tube for dual 
or alternate flow. Platinum wire electrodes can be intro- 
duced. Adjustable height feed tubes allow various pack- / 9 

ing heights to be employed with one column. A poly- 
ethylene float receives the droplets and prevents agitation 
at the surface. The rapid flow porous polyethylene or ?@Tefion is a Reg. TM E. I. DuPont 

TeflonQC standard packing support has straight through 
holes which retard mixing. The stopcocks are Teflon 
clad and require no lubricant. All components are 

described in the Ac October bulletin-send for your al 
* _ C E G L A SS INCORPORATED 

c PY A VinelandsNew Jersey 

___________________________________Louisville, Ky. Springfield, Mass. 
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With National's New Sectionalized 
Walk-In Incubator, You Can 

* assemble it from the inside out with a 
simple hex wrench! 

* pass it through any standard size 
doorway regardless of incubator size! 

* heat it or refrigerate it with packaged 
ceiling units! 

* locate doors on front or side - or both! 
* use all available space, even 

wall-to-wall! 
* shelve as needed - with removable 

shelving! 
* work inside with plenty of light! 

* forget about seam taping - sealing 
strip is built in! 

* mount accessories on control panel as 
required! 

* see inside without admitting light into 
unit! 

Want to know more? 
Call, wire or write to any of the addresses 
below, or contact your franchised National 
dealer. A comprehensive folder is available 
for the asking. It tells all about National's 
sectionalized Walk-In Incubator, available 
in nine stock sizes and custom sizes up to 
12' x 12' with a full 90" height. 

Control Panel 
with Hinge Cover 

Foamed Urethane Panel 
Model 3830 

I--- 
NATIONAL APPLIANCE COMPANY 

Home Office and Factory: Box 23008, Portland, Oregon 97223 * Eastern Sales Office: Box 103, Cherry Hill, New Jersey 08034 * Midwest 
Sales Office: 2602 E. Devon, Des Plaines, Illinois 60018 * Western Sales Office: 14921 Ventura Blvd., Sherman Oaks, California 91403 
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ALA REA CHOICE?S 
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It depends -on what you're pipeting, how you handle your pipets, 
and how much you can afford to spend to save. 
If your lab needs the safety and no-wash economy of 
disposables, 71/20 brings you the new PYREX6 brand disposable 
the really transparent, nonwarping, readable one. 
If reusable pipets are important tools in your lab, $1 
buys you the new PYREX brand reusable-the one that's 
tempered at both tip and top so neither end is apt to chip. 
If pipet breakage is an expensive problem in your lab, 
spend $3 for the COREX@ super pipet-the chemically tempered 
one that lasts a full six times longer than any other reusable and 
thus saves you half in replacement costs. 
These new standards in glass pipets from Corning give you 
a real choice, without compromise. Send for our new pipet bulletin 
to Corning Glass Works, 9303 Crystal St., Corning, N.Y. 

The new standards come from COI\ I 1M I\IG 
LABORATORY PRODUCTS 



Recover Low-Level Signals from Noise| 

Model 120 is a fixed frequency unit which allows Model 121 is continuously tunable throughout its 
the benefits of phase sensitive detection to be entire operating frequency range. It provides the 
achieved at an economical price. Representative versatility required for use in many sophisticated 
specifications are: research applications. Illustrative specifications 

FREQUENCY RANGE: 5 Hz to 150 kHz. Frequency are: 
is determined by two plug-in circuit boards, each FREQUENCY RANGE: Continuously tunable from 
of which contains two or four (depending upon 1.5 Hz to 150 kHz in 5 ranges. 
frequency) resistors and two capacitors. Plug-in SIGNAL INPUT CHARACTERISTICS: Single- 
frequency determining boards for any particular ended input of 10 Megohms, shunted by 20 pF. 
frequency in the above range can be ordered from Adjustable Q from 5 to 25 over the entire fre- 
PAR or the user can change frequency by changing quency range. 
the resistors and -capacitors on the two plug-in SENSITIVITY: 10 /uV to 500 mV in 1, 2, 5 sequence. 
circuit boards. A front panel vernier adjustment Output X10 monitor position increases meter sen- 
functions as a fine frequency control. sitivity by factor of ten on any range. 

SIGNAL INPUT CHARACTERISTICS: Single- FILTER TIME CONSTANTS: 1 mS to 100 sec. in 
ended input of 10 Megohms shunted by 30 pF. 1, 3, 10 sequence and EXT. position. 6 or 12 dB 
Selectivity characteristic is that of a parallel reso- per octave roll-off. 
nant circuit with a Q of approximately 10. OUTPUT: ? 10 volts full scale, single-ended with 

SENSITIVITY: 100 [V to 50 mV rms full scale in respect to ground. 
a 1, 2, 5 sequence. Output X10 monitor position VOLTMETER MODE: Internal demodulator refer- 
increases meter sensitivity by factor of 10 on any ence signal derived from signal to be measured. 
range. Unit operates as average responding AC voltmeter 
FILTER TIME CONSTANT: 1 mS to 30 seconds in with overall sensitivity unchanged. 
a 1, 3, 10 sequence and EXT position. 6 dB/octave PRICE: $1,600.00. 
roll-off rate. Export Prices approximately 5% higher, (except Canada). 

OUTPT: ?10 vlts ull cale sinle-eded ith For additional information write to Princeton Applied 
respect to ground. Research Corporation, Dept. G, P.O. Box 565, Princeton, 

PRICE: $765.00. New Jersey 08540. Telephone: (609) 924-6835. 

Export Prices approximately 5% higher, (except Canada). 

A PRINCETON APPLIED RESEARCH CORPS 
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What price 
signal averaging? 

Here's a quick look at the real expense 
-in data as well as dollars-of signal- 
averaging devices, including our averager, 
the Model 7100 Data Retrieval Computer. 

WEDl you pay for less than excellent resolution? 
You will in any signal average that has a 

minimum dwell-time per data point of more 
than 39 microseconds. Resolution, after all, 
is a function of the number of data points 
that can be placed within a region of interest. 
Our Model 7100 Data Retrieval Computer 
(DRC) uses all 400 of its data points for 
signals occurring within as little as 15.6 milli- 
seconds. The DRC, therefore, gives much 
better resolution than averagers that use only 
a fraction of their data points to represent 
the signal of interest. 

Will you pay for less than total versatility? You 
will in any averager that doesn't have the 
built-in capability-without add-on options 
-for interval- and time-histogram analysis, 
as well as transient-averaging. The DRC will 
operate in any of these- three modes, which 
are selected on a front-panel switch. 

Will you pay for less than maximum input sen- 
sitivity? You will in an averager that needs a 
pre-amplifier to accept low-amplitude input 
signals. The DRC has 20-millivolt input 
sensitivity. So, most of the time, the DRC 
requires no added pre-amps. 

What should you pay for a basic signal averager? 
That's up to you. But for its price, the DRC 
offers you more performance, versatility, and 
convenience than any other comparable 
signal averager. 

The Model 7100 Data Retrieval Computer. 
Now available at a now, lower price. 

For more information, consult your local 
Nuclear-Chicago sales engineer or write to us. 

NUCLEAR-CHICAGO~~~~~~~NUt -624 CORPORATION 

3X E .. Hwr Ave., De Plies . 601 U.S.A. ._. 

Dhanke C9micsraatods 7 eouto, Ams terdamlW , 
1196ntino h nme fdaapit 

learn promptly of work by others that 
bears closely upon his own problems is 
increasingly insistent. The IEG's have 
provided such a means of rapid exchange 
of information among certain groups of 
workers with closely related interests; they 
also provided a forum for controversy 
and discussion, without the inhibiting in- 
fluences that would attend formal pub- 
lication. Scientists moving into new fields 
of research could make their activities 
known to others at an early stage, long 
before publication. All these purposes, and 
others, can be served by the IEG's, and 
by similar groups that may arise in the 
future. 

By well-established practice many sci- 
entists circulate advance copies of manu- 
scripts that have been accepted for 
publication to a limited group of col- 
leagues who share their interests. This 
practice obviously serves the advance- 
ment of science, and no journal regards 
it as a violation of copyright if -the num- 
ber of copies so circulated is fairly small. 
Such manuscript copies may fail to reach 
other workers whose research might prof- 
it greatly if copies were available to 
them. Circulation of very brief notices 
of current research among members of an 
IEG or some similar group might serve 
to establish communication in cases of 
this sort. 

As editors we recognize the responsibil- 
ities of the scientific journals for speed- 
ing the process of publication and the 
distribution of journals after publication. 
We wish to maintain high standards of 
careful but prompt reviewing before a 
paper is accepted; but the interval from 
acceptance to publication should be as 
short as possible. Some journals have 
reduced this interval to 2 months, some- 
times even less, while maintaining high 
standards of publication; this of course 
requires the cooperation of authors in 
careful preparation of manuscripts and 
prompt return of proofs. We recognize 
the responsibility of the journals to make 
every effort to shorten publication time. 

Distribution of published journals by 
air can make scientific findings _available 
all over the world within a few days of 
publication, whereas journals sent by sur- 
face mail may take 2 months or more 
to reach Asia or Australia from Europe 
or America. The obstacles to circulation 
of journals by air are not technical but 
financial. IEG memoranda, as a result of 
being sent by air mail, reached investi- 
gators -throughout the world almost 
simultaneously; this was one of the great 
merits of the IEG experiment. The over- 
seas copies of some journals are already 
distributed by air; the editors of others 
are eager to follow their example, if 
they can solve the financial problems in- 
volved. We believe that the rather 
moderate costs of such rapid distribution 
will be far more than repaid by the 
resulting stimulus to the progress of 
science, and the strengthening of com- 
munication among the members of the 
worldwide scientific community. We be- 
lieve that the International Scientific 
Unions should play an active part in 
promoting such rapid communication. 

In summary: (i) We recognize the 
value of the lEG's and of similar groups 
that may be expected to arise in future 

among scientists with related interests, in 
promoting rapid communication of ma- 
terial not intended for publication. If the 
scientists themselves wish to form more 
such experimental groups, and to find 
ways of meeting the costs of operating 
them, such groups may well become 
more numerous and more varied in the 
future. (ii) The journals listed below will 
not consider manuscripts for publication 
if preprints, of essentially identical con- 
tent, are to be distributed, in substantial 
numbers, by an agency independent of 
the author or of the publisher of the 
journal. (iii) We recognize that editors 
and publishers of scientific journals must 
make every effort to accelerate publica- 
tion and distribution of accepted papers. 

The following journals have subscribed 
to this general statement of policy: 
Archives of Biochemistry and Biophysics, 
Biochemistry, Biochemical Journal, Bio- 
chimica et Biophysica Acta, Carbohydrate 
Research, Clinica Chimica Acta, Euro- 
pean Journal of Clinical Investigation, 
Journal of Lipid Research, Journal of 
Molecular Biology, Journal of Nutrition, 
and Molecular Pharmacology. 

The following members of the Com- 
mission were present at the meeting 
in Vienna and voted to approve these 
policies: J. T. Edsall (J. Biol. Chem.), 
J. C. Kendrew (J. Mol. Biol.), H. Neu- 
rath (Biochem.), E. C. Slater (Biochim. 
Biophys. Acta), W. V. Thorpe (Bio- 
chem. J.). 

W. V. THORPE 
Department of Physiological 
Chemistry, University of Birmingham, 
P.O. Box 363, Birmingham 15, England 

Chemical and Biological Warfare: 

Is Propriety the Issue? 

What is the issue concerning Univer- 
sity of Pennsylvania research on Army 
and Air Force Chemical and Biological 
Warfare projects? (News and Com- 
ments, 13 Jan., p. 174). The issue is 
muddy in my mind. The more I pon- 
der it, the muddier it becomes. Is the 
research illegal? Is it immoral? Is it 
unsportsmanlike? From time to time, 
the issue of the propriety of certain 
research at universities does arise, and 
although I find CBW and spy-related 
work personally distasteful, my per- 
sonal tastes don't determine right or 
wrong. Other factors have to be con- 
sidered. 

In any country, the scholars and 
scientists (they may not be mutually 
exclusive) depend on the wealth of that 
country for support. Actually, the 
emergence of an urban population 
superstructure (innovators, scholars, sci- 
entists, military, merchants, financiers, 
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This is a pipette?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............. 

This is a hundred pipettes. ..even more. 
This is a Warner-Chilcott AUTO SPENSER" Pipetter. And 
what a welcome change from that drawerful of pipettes-all 
extremely fragile, all different sizes, and all slightly different 
from each other, even those that should be identical. 

50% FASTER. The AUTO-SPENSER pipetter enables you 
to pipette and dispense at least 50% faster than you can by 
comparable manual methods. Not merely a diluter-although 
it can be used as one-the AUTO-SPENSER Pipetter is ideally 
suited for semi-automatic chemistries because it eliminates vari- 
ations in individual pipetting techniques. Micrometer-con- 
trolled pumps draw in and deliver precise volumes-over and 
over again. And, no visual meniscus-reading is required. 

FAST CHANGE-OVER. You can change over to a com- 
pletely new group of chemical procedures with different re- 
agents and volumes-in only 10 seconds-by making two sim- 
ple adjustments on the micrometer pumps. That means you 

can use the AUTO-SPENSER Pipetter for such tests as glu- 
cose, calcium, and preparation of protein-free filtrates-a hun- 
dred different tests in an afternoon. 

Don't buy pipettes-buy the AUTO-SPENSER Pipetter for 
semi-automatic chemistries. Price $195. 

BRIEF SPECIFICATIONS 

Volume Ranges Reproducibility 
Sample 20-250 td + 0.5 [!l or + 1 % 

(whichever is greater) 
Reagent 0.5-5 ml ? 0.005 ml or + 0.5% 

(whichever is greater) 

For more details write Warner-Chilcott Instruments Divi- 
sion, 200 South Garrard Blvd., Richmond, California. 

WARNER-CHILCOTT INSTRUMENTS DIVISION 
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government) is related to the ability of 
the farmers and the production work- 
ers to provide a surplus and, converse- 
ly, the ability of the farmers and pro- 
duction workers to provide surpluses 
is related to the ability of the urban 
population superstructure to provide 
innovation, new developments, order, 
and protection. 

At times, a country's military de- 
fends the country from aggression. 
Other times, it may aggress. But the 
action taken by the military may not 
reflect the actual intent. If we were a 
nation of pacifists, the entire issue 
would be quite clear. But then again, 
if we were pacifists, we very likely 
wouldn't be here now. Occam's razor 
doesn't seem to apply here. Why the pro- 
tests? Do the protesters object to war; 
to the war in Vietnam; only to the 
University working on war-related 
projects; or to others receiving the re- 
search contracts? How do we ration- 
alize the fact that comparable scientists 
were mobilized very effectively on 
equally repugnant projects, such as the 
atom bomb, during World War II? Even 
Archimedes consulted for the military. 

Somewhere in the issue at Pennsyl- 
vania, and perhaps at Michigan State 
too, is a broader issue that could stand 
some airing. We are not pacifists. We 
need a military. But the introduction 
of weapons-related projects into the Uni- 
versity seems to be distaseful. Why? 

BERNARD ALPERT 

School of Business, 
San Francisco State College, 
San Francisco, California 94132 

As a practicing forester, I use herbi- 
cides routinely in my work. They are 
an excellent aid in the conversion of 
low-quality hardwood stands to higher 
valued and more productive pine stands. 
. . . I am still in the age group which 
could be recalled to active duty in 
case this limited war gets worse. 
With this in mind, I oppose the petition 
signed by some of our leading scientists 
whose motives were humanitarian. As 
an ex-troop commander, I would not 
want to be deprived of what I know 
to be an excellent weapon for reducing 
the dangers of ambush and guerrilla 
warfare. Perhaps, when I am older and 
cannot be sent to a battle area, I will 
have a different opinion concerning the 
use of herbicides in warfare. I have 
not yet reached that philosophical age. 
Therefore I urge the continued use of 
herbicides as defoliants or even against 
crops to reduce the food supply, as 
this will help to get our troops out of a 

PERFORM CHEMICAL TESTS 
FASTER, MORE ACCURATELY 

Just drop L/I Automatic REPI- 
PETS* and Automatic Dilutors 
into your reagent bottles and leave 
them there. These two instruments 
sample, dispense, dilute, transfer 
and mix with a guaranteed accu- 
racy of 1%, reproducibility 0.1%. 
You'll save between 50-95% of 
your analysis time! 

L/I instruments give you complete 
freedom from contamination, can 
handle any reagent, require no 
change in your methods, and 
never need cleaning. Volumes? 
From microliters to deciliters. 
Available in 1, 10, 20 and 50 ml 
sizes. Prices: REPIPETS $47.50, 
Dilutors $89.50. Write for details. 

-iiR 

WATER DETERMINATIONS 
IN 4 MINUTES! 

Use L/I Aquametry Apparatus to meas- 
ure water content in foods, drugs, or- 
ganics-al materials. Range 1 ppm. to 
100% water without adjustment. 1% 
accuracy over entire range. Price $235. 

* trademark-(REpetitive PIPETS) 

*~ LABINIIISTRIES 
1802H Second Street 
Berkeley, California 94710 

See us at FASEB, Booth #B-17 

SCIENCE, VOL. 155 



rather unfavorable situation in a dif- 
ficult area of the world. 

By using herbicides we ruin a very 
rich biological area and very definitely 
change the ecology. But isn't the sacri- 
fice of this biological area preferable 
to the increased sacrifice of American 
lives, whose loss may be traced to the 
withholding of an effective weapon of 
war? 

HOWARD H. HANDORF 

608 Third Avenue, 
Farmville, Virginia 23901 

Langer implied that scientists en- 
gaged in defense research have be- 
trayed humanity and science. I feel 
that we who are engaged in such re- 
search either directly, as consultants, 
or under grants and contracts have no 
cause for guilt. It is unfortunate that 
in all the years of human existence 
we have not yet learned how to synthe- 
size plowshares from swords. Since we 
have not, defense research remains a 
legitimate and honorable career. The 
facts of life are as they are. No one 
can rationally believe that we alone 
are engaged in such studies. Nor if we 
abandon such studies, is it likely that 
others will follow. Whether BW or 
CW is ever used in warfare is really 
immaterial. The very possibility of their 
use requires any sane people to learn 
of their potential and of defense against 
them. 

I wonder why BW and CW are 
singled out as particularly heinous. All 
types of weapons are horrible be they 
fists, stones, bullets, or nuclear bombs. 
Why is it more horrible to be ill (even 
acutely ill for a period of time) than 
to be mangled or dead for all time? 
Why is it more horrible to expose the 
enemy's routes of travel by defoliants 
than by bombing? Certainly both ef- 
fectively alter the ecology of the 
area. Does not the destruction by 
bombs exceed that of defoliants? BW 
and CW are not alone weapons of so- 
called mass casualties. No war has 
ever been limited to the confines of 
the battlefield; all have been as devas- 
tating for civilians as for the warriors. 

If my colleagues are a fair sample, 
there is probably no one in defense 
research who would not be happier 
if the wealth of nations and the efforts 
of its scientists were spent on Great 
Societies both at home and abroad. But 
as long as the world is as it is what na- 
tion will abandon its defense research? 

SIDNEY J. SILVERMAN 
Watkins A cres, I D, 
Frederick, Maryland 21701 
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Max. Speed Max. RCF Max. Volume Temp. Range 
6000 rpm 7900 g. 4 x 1000 ml -30 to +300C 

(ec PR-6 REFRIGERATED CENTRIFUGE 

This new high-speed refrigerated centrifuge is completely automated. A solid- 
state feedback speed control system lets you dial any desired speed between 
500 and 6000 rpm. The head then automatically accelerates to the selected 
speed at controlled current and maintains this speed for the pre-set time - 
regardless of normal line voltage fluctuation. Once the program has been set 
on the panel, all operations are controlled by a single master control switch. 

All the accessories accepted by popular International Refrigerated 
Centrifuge PR-2 are accommodated by the PR-6; however, the PR-6 offers 
nearly twice the gravity force with comparable heads. (For blood bank 
work, International recommends its new 4-place windshielded horizontal 
head No. 977.) 

Model PR-6 is portable ... attractively finished in durable baked ham- 
mertone. The large cover opens and closes effortlessly due to a spring-loaded 
hinge that compensates for the weight of the cover. The smooth-walled cen- 
trifugation chamber is made of easy-to-clean stainless steel. All components 
are serviceable from a single front panel. Ask us for the entire PR-6 story. 

C-2771X International Model PR-6 Refrigerated Centrifuge complete, but with- 
out heads and shields, for 208/230 volts AC. 

Type A, 60 cycles, each ........................ $2,850.00 
Type B, 50 cycles, each ...... .................. 2,850.00 

C-2798-20X Windshielded 4-Place Horizontal Swinging Blood Head only, com- 
plete with four aluminum cups, eaoh ................;600.00 

Branches: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
Mass. Conn. Alla Calif. Penna. Md. NAYS 
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Philbrick.. . 
th soulrce for things Anao 

Philbrick is the top-value supplier of analog instrumentation 
components, software, and related accessories for modeling, 
measuring, manipulating. . . and much else. We offer the widest 
variety of advanced-technology analog products available ... 
and the best in total value - which includes price, plus applica- 
tions assistance, plus field service, plus stock delivery . . . and 
Philbrick's 2-year warranty. Only at Philbrick can you obtain all 
six of the analog product types described below. 

DISCRETE-COMPONENT 
OPERATIONAL AMPLIFIERS 

Philbrick Operational Amplifiers are, 
in the simplest terms, high-gain, low- 

drift amplifiers designed for use in stable feedback 
loops to provide precise, predictable operations on one or more 
input signals. In addition to linear applications, a wide variety 
of nonlinear functions and operations can be performed using 
them with passive nonlinear elements or with Philbrick Trans- 
conductors. 

IC OPERATIONAL AMPLIFIERS 

Philbrick MICRO-HYBRID Operational 
Amplifiers combine the best of two tech- 
nologies - linear monolithic chip and dis- 
crete microminiature components - and offer immunity to over- 
loads, shorts and supply-voltage stresses. They provide superior 
electrical performance and mounting and assembly advantages. 
There are no equivalents, particularly in high-reliability appli- 
cations. Philbrick ISOLITHIC* Operational Amplifiers are 
state-of-the-art monolithic amplifiers, superior electrically and 
mechanically to present monolithic chip amplifiers. *Trademark. 

TRANSCONDUCTORS 

Philbrick Transconductors are 
>,- plug-in analog system compo- 

nents for linearizing or embody- 
- ing nonlinear functions. These 

analog network devices include natural continuous function and 
straight-line approximation (piecewise-linear) types. Philbrick 
transconductors include networks that accurately exhibit log- 
arithmic, trigonometric, and quadratic behavior. 

REGULATED DC 
POWER SUPPLIES 
Philbrick power supplies are pre- 
cisely regulated and are essentially 
noise-free. Typical regulation (including drift) is of the order of 
100 PPM, noise and hum less than 1 PPM; and recovery (to 
within .001%) from a step-change in load is accomplished in 
microseconds. Philbrick power supplies are available in rack, 
cabinet, modular, plug-in or built-in models. 

OPERATIONAL 
MANIFOLDS 

0 
.... 

Philbrick operational mani- 
folds offer a new "breadboard- 

ing" technique. These all-in-one 
self-powered analog instruments virtually 

eliminate wiring problems; components and jumper leads plug 
into prewired panel jacks. Model MP (with 4 amplifiers) and 
Model RP (with 5 amplifiers) simplify experimentation, simula- 
tion, and instruction in the practical application of feedback 
techniques, and employ all-silicon solid-state operational ampli- 
fiers. Their many uses and habitats include industrial process 
control, physics and electronic laboratories, educational insti- 
tutions, as well as in-line analog data processing. 

MODULAR ANALOG B 
COMPUTING 
INSTRUMENTATION id; k, 

Philbrick equipment for the implementation of both analog and 
hybrid computers, simulators and analyzers includes: arbitrary 
function fitters, universal linear operators, multiplier-dividers 
and manifolds. Components may be formed into systems by 
mounting them on Philbrick unique Q3-series modular front 
panels, chassis, adaptors and accessories. Completely-wired 
modules for amplification, multiplication, and other analog op- 
erations are available individually as self-powered instruments 
or for integral systems use. 

TECHNICAL SUPPORT SERVICES 
For prompt, competent applications engineering advice, call 
Philbrick in Dedham or one of Philbrick's worldwide Engineer- 
ing Representatives. Our engineers welcome opportunities to 
help you apply analog techniques and products in such areas as 
industrial and scientific instrumentation, process and quality 
control systems, in-line analog data processing. You are wel- 
come to write to us for technical literature on the product cate- 
gories of interest. Philbrick Researches, 25-H Allied Drive 
at Route 128, Dedham, Massachusetts 02026 

ELECTRONIC ANALOG COMPUTING EQUIPMENT for MODELILING, MEASURING, MANIPULATING and MUCH ELSE 

PH ILflflICK. 
Visit us at IEEE March 20-23. Booth No. 3K 51-52. 
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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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Technological Innovation 

In some of the discussions of regional economics, it seems to be 
assumed that a faster rate of growth would follow automatically if the 
level of research and development were raised. On a national scale it is 
clear that recent economic growth has come in substantial measure 
from new technology. Consider electronics, the zipper, jet aircraft, air 
conditioning, digital computers, xerography, and other success stories. 
None of these new ideas and inventions became a success, however, 
until it was followed by product design and engineering, tooling up, 
initial manufacture, and the opening of a new market. These later stages, 
it has been estimated, typically cost 10 to 20 times as much as the 
original research or invention. A new idea lies at the base, but it lies 
fallow unless venture capital and the skills of the entrepreneur, product 
engineer, marketing specialist, and manager successfully translate the 
new idea into the market economy. 

The interrelation of these several elements, the factors that foster 
or inhibit innovation, and the recurring refrain that we know too little 
about them, are the theme of Technological Innovation, a report recently 
published by the Department of Commerce, which is reviewed more fully 
in the News and Comment section of this issue of Science, where some 
of the recommendations for fostering Innovation are also given. 

The report raises some interesting puzzles. Why, for example, should 
it be that when the Federal Reserve Bank of Philadelphia questioned the 
founders of a number of research-oriented firms in the Boston area, all 
answered that the universities played an important role in stimulating 
new science-based firms and that local banks were helpful, while every 
founder of a similar firm in the Delaware Valley replied that the uni- 
versities played a small role and that bankers were unreceptive to the 
idea of putting venture capital into such firms? 

Those who are worried, from an economic point of view, by the 
current geographic distribution of research and development funds and 
those who are concerned with building a base for the technological 
development of the poorer nations of the world will endorse the conclu.- 
sion of Technological Innovation that is emphasized over all of its more 
specific recommendations: "Major effort should be placed on getting 
more managers, executives, and other key individuals-both in and out 
of government-to learn, feel, understand, and appreciate how tech- 
nological innovation is spawned, nurtured, financed, and managed into 
new technological businesses that grow, provide jobs, and satisfy people." 

Perhaps we will understand these matters better in a few years, for 
the interrelations of the factors involved are being studied. In the litera- 
ture of economics, the contributions of education and knowledge are 
being analyzed along with those of capital and labor as factors that 
contribute to growth. The President has proposed changes in patent law. 
The Patent Policy Committee of the Federal Council on Science and 
Technology is studying the conditions that aid or inhibit commercial 
exploitation of government-owned patents. The State Technical Services 
Act is being tried out. And the National Aeronautics and Space Admin- 
istration is encouraging universities with major NASA support to explore 
and improve their relations with industry in an effort to foster the trans- 
lation of new knowledge into industrial practice and products. 

-DAEL WOLFLE 
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It takes a pretty 1~Everything about our Mark ITm Liquid Scintillation Computer 

0 0 is there to help you cut down on your work load. To let you handle 

special instrument all sample types and energies, quickly and easily. To give you 
to give unmatched counting accuracy and system reliability. package to give Here are just some of the reasons why the Mark I has what 

you simple, it takes for your kind of work: 

1. Exclusive, all-electronic data computer with integrated high-performance microcircuits. 
liquid sc intillai on 2. Three separate, identical counting channels. liq uid scintillation 3. 150-sample capacity with temperature control. 

counting. 4. All operating controls located on front panel within easy 
reach. 

5. Automatic external standardization with choice of Ra226 
or Ba133 standard. 

6. Three scalers with 0.2 jusec resolution. Crystal-controlled 
timer. 

7. Preset time, preset count, and preset time/preset count 
control on all three scalers. 

8. No high-voltage adjustments necessary. 
9. Reproducible, positive-step discriminators and amplifier 

attenuators with dynamic ranges to cover any beta spectrum. 
10. Individual background subtracters on each counting channel. 
11. Low-count reject on each counting channel. 

Only the Niark I 12. Foolproof sample-changing and index numbering. 13. Automatic counting of preselected sample groups. 

Liquid Scintillation 14. Repeat counting for best statistical accuracy and reproduci- _llation bility comparison. 
Computer 15. Built-in data conversion for card punch, tape punch, electric 

typewriter, and Teletypewriter. has what it takes. 16. Wide selection of data listing sequences. 
a......... 17. Continuous presentation of number of sample being counted. 

18. Calibration and operating logic designed for the individual 
.. .. convenience of multiple users. 

19. Set-up for single-, dual-, or triple-labelled samples. 
20. Guaranteed performance specifications. 

Call your Nuclear-Chicago sales engineer or write to us for the 
complete details on the Mark I. 

Bo.!......... (s.. . s~r ..f .NU L A -HC G 

N1007 t>8> i, -'' 
(Io c\q'r :7ol '.7i~~ol ) CORPORATION 

349 East Howard Avenue. Des Plaines. illinois 60018, U.S.A. / Donker Curtiusstraat 7, Amsterdam W, The Netherlan-ds. 
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i W:ILEY AND INTERSCIENCE 

C TELL THE NEW STORY OF SCIENlC 

Check these selections for the latest books in your field 

THE PHYSIOLOGY OF ECHINODERMATA 

Edited by RICHARD A. BOOLOOTIAN, Biological Sciences 
Curriculum Study, Boulder, Colorado. 

CONTENTS: General Biology of Echinoderms (H. B. Fell and 
D. L. Pawson). Ecology of Crinoids (H. B. Fell). Ecology of 
Holothurians (D. L. Pawson). Ecology of Echinoids (H. B. 
Moore). Aspects of Asteroid Biology (H. M. Feder and A M. 
Christensen). The Ecology of Ophiuroids (H. B. Fell). Echino- 
derms and the Control of Behavior in Associations (D. Daven- 
port). The Complex Behavior of Echinoderms (E. S. Reese). 
Functional Morphology of the Water-Vascular System (D. 
Nichols). The Respiratory Physiology of Echinoderms (A. Far- 
manfarmaian). Pigmentation (H. G. Vevers). The Comparative 
Biochemistry of Pigments (D. L. Fox and Thomas S. Hopkins). 
The Coelomocytes and Coelomic Fluid (R. Endean). Aspects 
of Nutritional Physiology (J. M. Anderson). Salinity Tolerance 
and Ionic Regulation (J. Binyon). The Endoskeleton (D. M. 
Raup). Growth, Autotomy, and Regeneration (E. F. Swan). 
Photosensitivity (Masao Yoshida). Coordination of Spine Move- 
ment in Echinoids (N. Millott). Light Production (N. Millott). The 
Form and Functions of The Nervous System (J. E. Smith). 
Muscle Physiology (Keiichi Takahashi). Pharmacology (C. B. 
Alender and F. E. Russell). Neurohumors and Neurosecretion 
(J. H. Welsh). Reproductive Physiology (R. A. Boolootian). De- 
terminism of Sex (R. Delavault). The Gametes; Some Pro- 
cedures and Properties (A. Tyler and B. S. Tyler). Physiology of 
Fertilization and Early Development (A. Tyler and B. S. Tyler). 
Amino Acid Metabolism in the Developing Embryo (A. Monroy 
and Ri. Maggio). On the Biochemical Constitution of Some 
Echinoderms (A. C. Giese). An Interscience book. 

1966. 822 pages. $45.00. 

ORGANIC REACTION MECHANISMS-1965 

By B. CAPON, University of Leicester; M. J. PERKINS, Kings 
College, University of London; and C. W. REES, University of 
Leicester. 

This is the first volume of an important new annual series that 
will be of both immediate and lasting value to all chemists who 
wish to keep abreast of this very large and diffuse subject. 
The series will present full coverage of every aspect of organic 
reaction mechanisms by summarizing-once a year-the sig- 
nificant world literature on the previous year's developments. 
The first volume covers the literature from December, 1964 
through November, 1965.- 

CONTENTS: Classical and Non-classical Carbonium Ions. Nu- 
cleophilic Aliphatic Substitution. Elimination Reactions. Addi- 
tion Reactions. Nucleophilic Aromatic Substitution. Radical 
and Electrophilic Aromatic Substitution. Molecular Rearrange- 
ments. Radical Reactions. Carbenes and Nitrenes. Reactions of 
Aldehydes and Ketones and Their Derivatives. Reactions of 
Acids and Their Derivatives. Photochemistry. Oxidations and 
Reductions. An Interscience book. 1966. 352 pages. $9.50. 

MACROMOLECULAR REVIEWS, Volume 1 

Edited by A. PETERLIN, Camille Dreyfus Laboratory, RTI;-- M. 
GOODMAN, Polytechnic Institute of Brooklyn; S. OKAMURA, 
Kyoto University; B. H. ZIMM, University of California, La Jolla; 
and H. F. MARK, Polytechnic Institute of Brooklyn. 

CONTENTS: Electrically Controlled Polymerization (B. L. Funt). 
Poly-9-Vinyl Anthracene (A. Rembaum and A. Eisenberg). 
Optically Active Polymers (M. Goodman, A. Abe, and Y. Fan). 
Relationship of Catalyst Composition to Catalytic Activity for 
the Polymerization of Olefins (H. W. Coover, Jr., t. L. McCon- 
nell, and F. B. Joyner). Structure of Crystalline Polymers (H. 
Tadokoro). Dynamic Thermogravimetric Analysis in Polymer 
Degradation (L. Reich and D. W. Levi). An Interscience book. 

1967. 302 pages. $12.00. 

THE USE OF X-RAY DIFFRACTION 
IN THE STUDY OF PROTEIN 

AND NUCLEIC ACID STRUCTURE 

By K. C. HOLMES and D. M. BLOW, both of the University Post- 
graduate Medical School, Cambridge, England. A paperback 
reprint of the highly praised article by the authors in Volume 13 
of "Methods of Biochemical Analysis." An Interscience book. 

1966. 239 pages. $3.95. 

ORGANIC SYNTHESIS, Volume 46 

Editor-in-Chief E. J. COREY, Harvard University. 

CONTENTS: 2-Acetamido-3,4,6-tri-O-acetyl-2-deoxy-a-D- 
glucopyranosyl chloride. 2,2'-Bipyridine. 1-Bromo-2-fluorohep- 
tane. 2-Bromo-4-Methlbenzaldehyde. a-Chloroacetyl Isocyan- 
ate. 2-Chloro-t-formyl-1-cyclohexene. Chloromethylphospho- 
nothioic Dichloride. Chlorosulphonyl Isocyanate. Cuomarone. 
2,2'-Dichloro-a,a'-epoxybibenzyl. 3,4-Dichloro-1 ,2,3,4-tetrameth- 
ylcyclobutene. 2-Fluoroheptanoic Acid. Formamidine Acetate. 
Hexamethylphosphorous Triamide. Hexaphenylbenzene. 3- 
Hydroxyglutaronitrile. /3-lsovalerolactam-N-sulphonyl Chloride 
and /3-isovalerolactam. 1-(p-Methoxyphenyl)-5-phenyl-1,3,5- 
pentanetrione. 2-(p-Methoxyphenyl)-6-phenyl-4-pyrone. Methyl 
Benzenesulfinate. 10-Methyl-1 0,9-borazarophenanthrene. 1- 
Methylcyclohexanecarboxylic Acid. Methyl Isocyanide. Methyl 
Phenyl Sulfoxide. o-Nitrobenzaldehyde. 2-Nitrocarbazole. Pal- 
ladium Catalyst for Partial Reduction of Acetylenes. Perchloro- 
fulvalene. 2-Phenyl-3-n-propylisoxazolidine-4-5-cis-dicarboxylic 
Acid N-Phenylimide. Phenyltrichloromethylmercury. a-Pyrone. 
Sodium Nitromalonaldehyde Monohydrate (Warning). Purifica- 
tion of Tetrahydrofuran (Warning). 1,2,3,4-Tetraphenyinaphtha- 
lene. Triethyloxonium Fluoborate. 2,6,6-Trimethyl-2,4-Cyclo- 
hexadienone. Trimethyloxonium Fluoborate. Trimethyloxonium 
2,4,6-Trinitrobenzenesulfonate. 2,3,5-Triphenylisoxazolidine. 
Subject Index. 1966. 146pages. $5.25. 



ANNUAL REVIEW OF INFORMATION SCIENCE 
AND TECHNOLOGY, Volume 1 

Edited by CARLOS A. CUADRA, System Development Corpora- 
tion. 

CONTENTS: Foreword (Helen L. Brownson). Introduction to the 
ADI Annual Review (Carlos A. Cuadra). Professional Aspects 
of Information Science and Technology (Robert S. Taylor). In- 
formation Needs and Uses in Science and Technology (Herbert 
Menzel). Content Analysis, Specification and Control (Phyllis 
Baxendale). File Organization and Search Techniques (Douglas 
Climenson). Automated Language Processing (Robert F. Sim- 
mons). Evaluation of Indexing Systems (Charles P. Bourne). 
New Hardware Developments (Annual Review Staff). Man- 
Machine Communication (Ruth M. Davis). Information System 
Applications (Jordan Baruch). Library Automation (Donald V. 
Black and Earl Farley). Information Centers and Services (G. S. 
Simpson and Carolyn Flanagan). National Information Issues 
and Trends (John Sherrod). Index (Pauline Atherton). An Inter- 
science book. 1966. 389 pages. $12.50. 

TOPICS IN PHOSPHOROUS 
CHEMISTRY, Volume 4 

Edited by MARTIN GRAYSON, American Cyanamid Company, 
and EDWARD J. GRIFFITH, Monsanto Chemical Company. 

CONTENTS: The Structures and Reactions of Cyclopolyphos- 
phines (A. H. Cowley and R. P. Pinnell).The Natural Occurrence 
of Compounds with Carbon-Phosphorous Bond (Louis D. Quin). 
Photochemical and Radiation-induced Reactions of Phos- 
phorous Halides (D. S. Payne). Progress in the Chemistry of 
Fertilizer and Soil Phosphorous (G. E. G. Mattingly and O. Tali- 
budeen). Phosphorous-Nitrogen Chemistry (E. Fluck). Author 
Index. Subject Index. Cumulative Title Index. An Interscience 
book. 1967. 529 pages. $25.00. 

ADVANCES IN CHEMICAL PHYSICS 
Volume 11 

Edited by 1. PRIGOGINE, Universit6 Libre, Brussels. 

CONTENTS: Part 1, Equilibrium Statistical Mechanics: Statisti- 
cal Mechanics of Point-Defect Interactions in Solids (A. R. All- 
natt). Dimentional Methods in the Statistical Mechanics of Ionic 
Systems (M. Blander). Statistical Mechanics of Mixtures-The 
Average Potential Model (A. Bellemans, V. Mathot, and M. 
Simon). Part 2, Non-Equilibrium Statistical Mechanics: Micro- 
scopic Approach to Equilibrium and Non-Equilibrium Prop- 
erties of Electrolytes (P. R6sibois and N. Hasselle-Schuer- 
mans). Nuclear Paramagnetic Relaxation in Solids (J. 
Philippot). On the Comparison between Generalized Boltzman 
Equations (J. Brocas). Arthor Index. Subject Index. Cumulative 
Index. An Interscience book. 

1967. Approx. 368 pages. Prob. $17.75. 

MAGNETIC SUSCEPTIBILITY 

By L. N. MULAY, The Pennsylvania State University. An im- 
portant chapter from the Koltoff-Elving "Treatise on Analytical 
Chemistry," Part 1, Volume 4, reprinted in paperback for the 
convenience of the chemist. An Interscience book. 

1966. 134 pages. $2.95. 

ADVANCES IN PEST CONTROL RESEARCH 
Volume 7: Insect Chemosterilants 

By ALEXEJ B. BORKOVEC, U.S. Department of Agriculture. 

CONTENTS: Introduction. Theory of the insect-sterility control 
method. Chemistry of Insect Sterilants. Physiological Effects of 
Insect Chemosterilants. Testing and Practical Application of 
Chemosterilants. Appendix. References. Index. An Interscience 
book. 1966. 143 pages. $6.95. 

PERSPECTIVES IN MODERN PHYSICS 

Dedicated to Hans A. Bethe, 
Professor of Physics at Cornell University, 

on the occasion of his 60th birthday 

Edited by ROBERT A. MARSHAK, University of Rochester. 

CONTENTS: The Career of Hans Bethe (R. F. Bacher and V. F. 
Weisskopf). Perspectives in Modern Physics (Robert Oppen- 
heimer). Nuclear Matter (D. J. Thouless). The Calculation of 
Nuclear Deformations (M. Baranger and K. Kumar). A Model for 
the Study of the Interference of Nuclear Reaction Mechanisms 
(N. Austern and K. F. Ratcliff). Direct Nuclear Reactions. Deu- 
tron Stripping (S. T. Butler). Electroexcitation of Nuclei (M. E. 
Rose). Ingoing Waves in /-Emissions (E. J. Konopinski). Two- 
Nucleon Interactions (Gregory Breit). Classical Pion Physics 
(J. Hamilton). The Higher Resonances in Pion-Nucleon Scat- 
tering (P. Carruthers). Electromagnetic Form Factors (J. S. 
Levinger). Scalar Mesons (L. M. Brown). The Pomeranchuk 
Theorem (Toichiro Kinoshita). An Anecdotal Account of Ac- 
celerators at Cornell (Robert R. Wilson). Energy Limit for Ac- 
celerators (M. Stanley Livingston). Conservation of Phase 
Space in Hamiltonian Systems and Particle Beams (E. D. 
Courant). Experiments on Quantum Electrodynamic Level Shifts 
(Willis E. Lamb, Jr.). Limits of Quantum Electrodynamics (F. 
Low). Bethe-Salpeter Equation (R. E. Cutkosky). Asymptotic 
Quantum Field Theory (F. Rohrlich). Cosmic Ray Neutrons 
(Serge A. Korff). Some New Channels for Astronomy (P. Mor- 
rison). Experimental Gamma-Ray Astronomy (Kenneth Grei- 
sen). Experimental X-Ray Astronomy (Bruno Rossi). Nuclear 
Energy Generation in Supermassive Stars (William A. Fowler). 
White Dwarf Stars (R. E. Marshak). Cosmological Theories of 
the Origin of Chemical Elements (G. Gamow). On a Theory of 
Quasars (E. Teller). Dimensionless Ratios and Stellar Structure 
(E. E. Salpeter). Phase Transitions (R. Brout). A Mathematical 
View of the Theory of Phase Changes (M. Kac). Phonon Physics 
(J. A. Krumhansl). Superconductivity and the Many Body Prob- 
lems (H. Frohlich). The Emergence of Economic Nuclear Power 
(H. Hurwitt, Jr.). High Conversion High-Temperature Reactors 
(Frederic de Hoffmann). Thermonuclear Devices (S. M. Ulam). 
The Magnetohydrodynamic Generator (Arthur Kantrowitz). Pro- 
pulsion of Space Vehicles (T. B. Taylor). The Search for Extra- 
terrestrial Technology (Freeman J. Dyson). A Plastic Decou- 
pling Zone in the Upper Mantle (Frank Press). Hans Bethe, A 
Bibliography. An Interscience book. 

1966. 673 pages. $19.50. 

MINERAL RECOGNITION 

By IRIS VANDERS and PAUL F. KERR, both of Columbia Uni- 
versity. Emphasizes the rapid identification of common miner- 
als and discusses some exciting aspects of crystal growth, 
chemistry, and physics. 

1967. Approx. 316 pages plus 50 pages of color plates. 
Prob. $9.95. 



INSECT PESTS OF FARM, 
GARDEN AND ORCHARD, Sixth Edition 

By RALPH HOWARD DAVIDSON, Ohio State University, and 
the late LEONARD M. PEAIRS, formerly West Virginia Uni- 
versity. A new edition of one of the few widely known, well- 
illustrated volumes on economic entomology. Includes updated 
discussion of control or management of pest populations. 

1966. 675 pages. $17.50. 

SYSTEMATIC EMBRYOLOGY 
OF THE ANGIOSPERMS 

By GWENDA L. DAVIS, University of New England, New South 
Wales, Australia. Summarizes current knowledge of the repro- 
ductive processes in all families of flowering plants. Includes 
descriptions of families and a bibliography of nearly 5,000 
references. 1966. 528 pages. $19.75. 

CRYSTAL STRUCTURES 
Second Edition, Volume 5 

By RALPH W. G. WYCKOFF, University of Arizona. 

CONTENTS: The Structures of Aliphatic Compounds: Methane 
Derivatives. Derivatives of Ethane, Ethelyne, and Ascetylene. 
Longer-Chain Compounds. Amino Acids and Related Com- 
pounds. Bibliography. Name Index. Formula Index. An Inter- 
science book. 1966. 785 pages. $25.00. 

PLANTS: An Introduction to Modern Botany, 
Second Edition 

By V. A. GREULACH and J. EDISON ADAMS, both of the Uni- 
versity of North Carolina. New material in the second edition 
of this highly successful volume includes a new section on cul- 
ture of isolated plant cells, expansion of the plant kingdom 
chapter, and important additions to many other topics. 

1967. 636 pages. $8.50. 

MAGNETIC RESONANCE SPECTROSCOPY 

By HARRY G. HECHT, University of California, Los Alamos 
Scientific Laboratory. 

CONTENTS: Introduction. Review of Quantum Mechanical 
Foundations. Basic Magnetic Resonance Theory. Nuclear Mag- 
netic Resonance. Electron Paramagnetic Resonance. Double 
Resonance. Nuclear Quadrupole Resonance. 

1967. Approx. 192 pages. Prob. $5.95. 

STATIONARY AND RELATED 
STOCHASTIC PROCESSES 

By HARALD CRAMER, former Chancellor of the Swedish Uni- 
versities, and M. R. LEADBETTER, University of North Carolina. 
The first account in book form of recent work by American, 
Russian, and other authors concerning various properties of 
sample functions of stationary and related classes of stochastic 
processes. 1967. 348 pages. $12.50. 

INTERMETALLIC COMPOUNDS 

By J. H. WESTBROOK, General Electric Research and Develop- 
ment Center. 

CONTENTS: Introduction. Bonding and Related Properties. 
Crystal Structure. Microstructure and Substructure. Formation, 
Stability, and Constitution. Kinetics and Transformations. Prop- 
erties and Applications. Index. 

1967. 663 pages. Prob. $28.50. 

INTRODUCTION TO ELECTRICAL 
DISCHARGES IN GASES 

By SANBORN C. BROWN, Massachusetts Institute of Tech- 
nology. An introductory survey with particular emphasis on the 
newer ideas in gaseous electronics and the physics of the 
plasma state. 1966. 286 pages. $9.95. 

AN ATOMISTIC APPROACH TO THE 
NATURE AND PROPERTIES OF MATERIALS 

Edited by JOSEPH A. PASK, University of California, Berkeley. 
Provides a concise background in the fundamentals of ma- 
terials science. Particular attention is given to atomic struc- 
ture, crystalline structure, amorphous structure, and micro- 
structure. Physical, mechanical, and chemical behavior of ma- 
terials is discussed authoritatively. 1967. 477pages $19.95. 

RADIATION PROCESS IN PLASMAS 
By GEORGE BEKEFI, Massachusetts Institute of Technology. 
A well-balanced account of experiments and theories involving 
the emission, absorption, and scattering of electromagnetic 
waves in gaseous plasmas. 1966. 377 pages. $15.75. 

THE MIDDLE ULTRAVIOLET: 
ITS SCIENCE AND TECHNOLOGY 

Edited by ALEX E. S. GREEN, University of Florida. 

CONTENTS: The Radiation from the Sun. Atomic and Molecular 
Species. The Present Status of Calculations of Properties of 
N2 and 02. Atmospheric Ozone. The Radiance of the Earth in 
the Middle Ultraviolet. Second Order Scattering Contributions 
to the Earth's Radiance in the Middle Ultraviolet. A Generalized 
Chapman Function. The Middle Ultraviolet and Air Pollution. 
Electron Impact Excitation of the Ultraviolet. The Ultraviolet 
Spectroscopy of Planets. Astronomical Ultraviolet Radiation. 
Radiation from Flames and Chemical Perturbations of the 
Atmosphere. Gas Dynamics of Rocket Exhaust Fumes. Fluid 
Dynamic Sources of Radiation During Atmospheric Entry. Ultra- 
violet Technology. 1966. 390 pages. $15.75. 

X-RAY DIFFRACTION METHODS 

By E. W. NUFFIELD, University of Toronto. Offers-for the first 
time in a single volume-full coverage of the basic concepts 
and modern methods of x-ray crystallography. 

1966. 409 pages. $12.50. 

CONCEPTS IN BIOCHEMISTRY 

By WILLIAM K. STEPHENSON, Eariham College. A pro- 
grammed instruction book covering the chemistry and bio- 
chemistry required for an introductory understanding of con- 
temporary biology. 1967. 216 pages. Prob. $2.75. 

SCIENTISTS IN ORGANIZATIONS: 
Productive Climates for 

Research and Development 

By DONALD C. PELZ and FRANK M. ANDREWS, both of The 
University of Michigan. Based on extensive data from more 
than 1,300 scientists and engineers in government, industrial, 
and university laboratories, this volume is one of the first major 
research studies of the kinds of work environments that have 
brought high levels of creativity and performance. 

1966. 318 pages. $10.00. 



QUANTUM FLUIDS: PROCEEDINGS OF THE 
SUSSEX UNIVERSITY SYMPOSIUM, 

August 16-20, 1965 

Edited by D. F. BREWER, University of Sussex, England. 

CONTENTS: Superfluidity in Bose and Fermi Liquids (P. No- 
zieres). Microscopic Derivation of the Two Fluid Model (M. 
Stephen). Time-Dependent Ginzburg-Landau Theory (E. R. 
Pike). Orsay Group on Superconductivity, Strong Field Effects 
at the Surface of a Superconductor. Temperature Dependence 
of Upper Critical Fields of Type IISuperconductors (Y. B. Kim 
and A. R. Strnad). Vortices in Superfluid Systems (W. F. Vinen). 
Theory of Vortex Motion in Superconductors (J. Bardeen). De- 
tection of Quantized Flux Lines in Type 11 Superconductors (G. 
Boato). Resistance and Hall Effect in the Intermediate State; 
Analogy with the Mixed State (C. J. Gorter). Comments on Pure 
Type 11 Superconductors (J. Volger). Resistivity and Hall Angle 
in the Mixed State of Type 11 Superconductors (A. G. Van 
Vijfeijken). Possible Observations of Multiple Quantized Vor- 
tices in Helium 11 (W. A. Steyert, R. D. Taylor, and T. A. 
Kitchens). Bubble Formation on Vortices in a Liquid Helium 
Bubble Chamber (M. H. Edwards, R. M. Cleary, and W. M. Fair- 
bank). Considerations on the Flow of Superfluid Helium (P. W. 
Anderson). Superconducting Barriers: The Plasma Resonance 
and Related Properties (B. D. Josephson). An Observation of 
the analog of the a.c. Josephson Effect in Superfluid Helium 
(P. L. Richards). Experimental Properties of Liquid 3He at Very 
Low Temperatures (J. C. Wheatley). Influence of Zero Sound 
on the Thermodynamics of 3He (R. Balian and R. Fredkin). 
Fermi-Liquid Effects in the Superfluid Phase (A. J. Leggett). 
The Solubility of 3He in Liquid 4He at 0K (D. 0. Edwards). Re- 
view of Recent Microscopic Theories of Superfluid Helium (P. 
C. Martin). Experimental Studies of Inelastic Neutron Scatter- 
ing from Liquid Helium (A. D. B. Woods). Zero Sound in Liquid 
4He and 3He (D. Pines). Boundary Effects in Liquid Helium (A. 
J. Symonds, D. F. Brewer, and A. L. Thomson). Suggested 
Future Developments in the Theory of Quantum Liquids (H. N. 
V. Temperley). Quantum Lattice Gas Model of Liquid 4He (P. R. 
Zilsel). Impurities in Liquid Helium (E. P. Gross). Vorticity in 
Liquid Helium Studied by the Ion Technique (G. Careri, F. 
Dupr6, and P. Mazzoldi). Vortex Formation by a Moving Ion 
(D. Pines). Creation of Quantized Vortex Rings by Ions in 
Liquid Helium (K. Huang). The Self-Trapped Electron in Liquid 
Helium (R. C. Clark). A Theorist's View of Quantum Fluids (D. 
Pines). An Experimentalist's Survey of Liquid Helium (F. Reif). 
An Experimentalist's View of Superconductivity (M. Tinkham). 
Author Index. Subject Index. A North-Holland (Interscience) 
book. 1966. 360 pages. $13.50. 

MAGNETOHYDRODYNAM ICS 

By ALAN JEFFREY, University of Newcastle-upon-Tyne. De- 
velops all the basic principles of magnetohydrodynamics that 
may be derived from an elementary continuum model of a 
fluid. 1966. 252 pages. $3.50. 

ADVANCES IN STRUCTURE RESEARCH 
BY DIFFRACTION METHODS, Volume 2 

Edited by R. BRILL, Fritz-Haber-lnstitut der Max-Planck-Gesell- 
schaft, and B. MASON, Imperial College of Science and Tech- 
nology, London. 

CONTENTS: The Investigation of Magnetic Structures by Neu- 
tron Diffraction (G. E. Bacon). Diffraction Methods and Quan- 
tum Chemistry (R. Mason and G. B. Robertson). Advances in 
Protein Crystallography (D. C. Phillips). New Results of Struc- 
tural Researches on High Polymers (P. Corradini). Subject 
Index. An Interscience book. 1966. 166pages. $9.75. 

ORGANIC SEMICONDUCTORS 

By FELIX GUTMANN, University of New South Wales, Aus- 
tralia, and LAWRENCE E. LYONS, University of Queensland, 
Australia. An extensive treatment of theoretical and experi- 
mental research in organic semiconductors, covering charge 
transfer processes in the light as well as in the dark. 

1967. 858 pages. Prob. $25.00. 

NATIONAL DOCUMENT-HANDLING SYSTEMS 
FOR SCIENCE AND TECHNOLOGY 

By LAUNOR E. CARTER, GORDON CANTLAY, JOHN T. RO- 
WELL, LOUISE SCHULTZ, HERBERT R. SEIDEN, EVERETT 
WALLACE, RICHARD WATSON, and R. E. WYLLYS, all of the 
System Development Corporation. 

CONTENTS: Introduction. Description of the Present System. 
The Problem and Basic Propositions. Alternative Approaches 
to the Problem. An Evaluation and Prognosis. Appendixes. 
Glossary. Selected Bibliography. Index. 

1967. 344 pages. Prob. $9.95. 

INTRODUCTION TO MOLECULAR BIOLOGY 

By G. H. HAGGIS, D. MICHIE, A. R. MUIR, P. M. B. WALKER, 
all of the University of Edinburgh; and K. B. ROBERTS, London 
Hospital Medical College, London. "A valuable and important 
contribution .. ."-Sir John Randall in The Manchester Guardian. 

1964. 401 pages. $7.50. 

LIE GROUPS FOR PEDESTRIANS 
Second Edition 

By HARRY J. LIPKIN, The Weizmann Institute of Science. 
Shows how the well known techniques of angular momentum 
algebra can be extended to treat other lie groups and gives 
numerous examples. An Interscience book. 

1966. 182 pages. $6.50. 

TRENDS IN PLANT MORPHOGENESIS 
Edited by E. G. CUTTER, University of California, Davis. 

CONTENTS: Physiological Aspects of Organization (F. C. 
Steward). Aspects of Hyphal Morphogenesis in Fungi (D. Park 
and P. M. Robinson). On the Form of the Thallus in the Flori- 
deophyceae (P. S. Dixon). Developmental Stages in Life His- 
tories in the Lower Green Plants (A. Allsopp). The Geometry 
of Life (E. W. Sinnott). The Embryology of Angiosperms -A 
Retrospect and Prospect (P. Maheshwari). Polarity Gradients 
and the Development of Cell Patterns (G. L. Stebbins). Morpho- 
genesis at the Sub-Cellular Level (F. Heslop-Harrison). The 
Origin and Development of Heterospory in Vascular Plants (I. 
M. Sussex). Du M6gasporange Cryptogramique a l'Ovule Gym- 
nospermique (P. Martens). On Phylogenetic and Ontogenetic 
Fusions (F. Cusick). The Morphological Ontogeny of the Leafy 
Shoot (R. H. Wetmore and R. Garrison). On the Determination 
of Leaf Primordia in Ferns (T. A. Steeves). Patterns of Organo- 
genesis in the Shoot (E. G. Cutter). Natural Inhibitors as 
Growth Hormones (P. F. Wareing). Metabolic and Hormonal 
Regulation of Growth and Development (D. F. Carr). Contribu- 
tions of Botany to General Biology (E. Bunning). The Published 
Writings of C. W. Wardlaw. 1966. 329 pages. $11.25. 

Order from your bookseller or A 

JOHN WILEY & SONS, Inc. 605 Third Avenue, New York, N.Y. 10016 
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with the NEW Bausch & Lomb Concentration Computer 

Gone are the days of involved calculations, checking tables or figuring 
formulas. Today, if you want to know the concentration of a solution. . . 
read it! Just attach the new Bausch & Lomb Concentration Computer 
to your spectrophotometer. Most B&L Spectrophotometers attach di- 

rectly, several other makes are easily adapted. Now the whole job boils 

Us down to three quick steps: 

a.i 1. Set zero. 

? 2 2. Calibrate to a known standard. 
L a 

;! b- 3. Read the unknown concentration directly. 

2 Simple... Fast... Accurate! 

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

,, automatically reads concentration directly for any solution obeying 
o us Beers law. We'll gladly send you a descriptive brochure (33-2215) or 

ZU = why not let us show you? Write Bausch & Lomb, 20839 Bausch Street, 
2 Rochester, New York 14602. 

P.S. Want to know about our full line of spectrophotorneters? Just ask us. 

i ~~BAUSCH &LOMB (i 
i In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario 

"Nuclear reactions and the impulse 
approximation at high energies"; J. 
Friedes, "Nuclear physics with high- 
energy protons"; C. Barnes, "The role 
of nuclear physics in astrophysics"; 
H. Y. Chu, "The later stages of stellar 
evolution." 

Organic Photochemistry 

R. Srinivasan and N. C. Yang are 
chairman and vice chairman, respec- 
tively. 

7 August. (R. Srinivasan, chairman): 
G. Quinkert, "Photochemical produc- 
tion of reactive intermediates . from 
cyclic ketones"; H. M. Frey, "Photo- 
chemistry of diazirines." 

8 August. (P. J. Kropp, chairman): 
K. W. Schaffner, "Recent results in the 
photochemistry of carbonyl com- 
pounds"; D. I. Schuster, "Stereochemi- 
cal aspects and characterization of ex- 
cited states"; H. E. Zimmerman, "Re- 
cent photochemical developments at 
Wisconsin." 

9 August. (A. M. Trozzolo, chair- 
man): E. Fischer, "Some aspects of 
reversible photochemical reactions"; J. 
Heicklen, "Mercury photosensitized re- 
actions of perfluoro olefins"; K. E. Wilz- 
bach and L. Kaplan, "Photochemical 
reactions of benzenes." 

10 August. (G. M. Wyman, chair- 

man): L. M. Dorfman, "Molecular ions 
and triplet states of aromatic mole- 

I cules in radiation chemistry"; T. Mu- 
| kai, "Photochemistry of tropanoid comn- 
pounds"; E. Chandross, "Excimers." 

11 August. (R. Srinivasan, chairman): 
I D. R. Arnold, "Photocycloaddition re- 

actions of substituted styrenes"; N. J. 
Turro, "A model for the ne-r states of 
simple ketones." 

Photonucdear Reactions 

I Paul F. Yergin and Stavros Jallieros 
l are chairman and vice chairman, re- 

spectively. 
14-18 August. J. S. Levinger, "Pro- 

legomena"; Frank W. K. Firk, "New 
I experimental methods"; D. Drechsel, 
I "Collective correlations and the struc- 

ture of giant resonances W. Greiner, 
l"The. dynamic collective theory"'; J. 
lO'Connell, "Electromagnetic aspects of 

I the three-nucleon problem"; W. Tur- 
Ichinetz, "Polarization studiess; T. De- 
lForest, "Electron scattering"; L. Katz, 
l"New facilities in operation"; J. Leiss, 

! "New facilities in operation." 
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Brinkmann Micro Manipulators are available in 
over 40 basic models. All are in stock for im- 
mediate delivery. 

We offer the widest choice of calibrated me- 
chanical drives in various sensitivities, plus 
numerous accessories, including optional-tilting 
and rotating devices, dual assemblies on com- 
mon baseplates, magnetic chucks, and instru- 
ment holders. 

i ..... ...... .. ... .. ..... ........ ......;........ ..... ..... . .... _, 

Over 40 basic models to choose from. 
All available for immediate delivery 

CATAU.OD WETBR ,N.Y.. 1190E .4..... : 
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The Amersham 
Cyclotron 

This A.F. cyclotron, 
the first in the world designed 
and built solely for production of 
radioisotopes, is in operation 
at the Radiochemical Centre. 
It provides an ample and 
reliable supply of such important 
radionuclides as sodium-22,1 
cobalt-57, arsenic-74, cadmium-i 09, 
zinc-65 and many others. 

As primary producers of 
neutron-deficient isotopes, 
we are well placed 
to meet your needs. 
For details of compounds and supply 
arrangements write to: 

THE 
FLRADIOCHEM ICAL 

kat tCENTRE 
Amersham- Buckinghamshirep England 
Telephone: Little Chalfont 2701 

Telxc8314 activ Aman tersha 

CAbls: Activity Amduersha Tele 

neutron-deficient~~~~~~TASRC 142oes 

we are well placed ~ ~ ~~130 
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These disposable polypropylene 
chromatographic tubes, or columns, 
are excellent for all types of qualita- 
tive, semi-qualitative and many quanti- 
tative analyses. 

The pore size of the support disc is 
1/64" diameter. The columns may be 
used for continuous flow processes 
with or without fraction collector as 
shown. 

Tube is 5/8" I.D. x 6" long 
and holds 30 ml; fittings ac- 
cept 1/4" to 3/8" I.D. tub- 
ing. Replacement columns 
are available separately with- 
out end fittings. No need to 
buy additional end fittings. 

Special plastic clamp is 
available to hold tube verti- 
cal on support rod. 

Available at your local laboratory supply house. 
Send for our catalog supplement listing 
many NEW items ..,. just off the press! 
For your FREE copy write Dept. E-3 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J. 07440 
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Thin Films-Structure 

Sensitive Properties 

R. W. Hoffman and M. H. Francom- 
be are chairman and vice chairman. 

21 August. Basic growth mecha- 
nisms (D. S. Campbell, discussion 
leader): J. B. Hudson, "Nucleation and 
growth by mass spectrometric tech- 
niques"; M. J. Stowell, "The influence 
of diffusion controlled processes in thin 
film growth." (K. H. Behrndt, discus- 
sion leader): R. B. Marcus, "Recrystal- 
lization and phase change of tantalum 
films." 

22 August. Recrystallization and 
phase changes (R. D. Heidenreich, dis- 
cussion leader): R. W. Vook, "Low 
temperature recrystallization of thin 
films"; C. J. Mogab, "Structural rear- 
rangements in noncrystalline silicon 
carbide films." (T. E. Hutchinson, dis- 
cussion leader): M. H. Francombe, 
"Two-phase structures in oxide and 
metal films." 

23 August. Mechanical properties 
(R. W. Hoffman, discussion leader): 
E. Klokholm, "Strains in evaporated 
metal films"; D. S. Campbell, "Stresses 
in the initial stages of thin film 
growth." (C. Weaver, discussion leader): 
P. F. Schmidt and R. J. Jaccodine, 
"Oxide films on silicon"; H. D. Keith, 
"Crystal growth and crystalline mor- 
phology of high polymers." 

24 August. Dielectric and semicon- 
ductor properties (M. H. Francombe, 
discussion leader): T. W. Hickmott, 
"Conduction and electroluminescence 
in oxide films"; J. E. Davey, "Growth 
and properties of gallium arsenide films 
(C. Feldman, discussion leader): C. 
Weaver, "Dielectric loss mechanisms." 

25 A ugust. Transport properties 
(C. A. Neugebauer, discussion leader): 
H. J. Juretschke and S. Soffer, "Elec- 
tron scattering near surfaces"; D. C. 
Larsen, "Resistance and magnetoresist- 
ance of metal films." 

Glass 

C. R. Kurkjian and F. M. Erns- 
berger are chairman and vice chairman. 

Structure and Properties of 
Simple Glass-Formers 

28 August. B. E. Warren, "Present- 
day possibilities for x-ray determination 
of glass structure"; R. Kaplowz "Struc- 
ture of crystalline and amorphous 
BO0S"; H. A. Robinson, "A model for 
the structure of amorphous SiO2." 

29 August. P. Dean, "Atomic vibra- 

0524-B 
Another superb 

photomultiplier from 

EMII 

Dark current at 
200 Amps/Lumen typically 

2X10 -9 Amps 

A rugged versatile tube utilizing the 
special EMI CsSb box and grid design. 
Typical gain of 3 x1 at 1 100 volIts 
makes it an excellent tube for portable 
instruments. Variants are available 
with "S", S-10, and S-20 cathodes as 
well as with quartz windows for UN.V 
work. 

The characteristics of the 9524-B ex- 
emplify the type of performance to be 
expected from the more than sixty 
different photomultipliers made by 
EMI in sizes from 1 to 12" in diameter. 
Most types are available from stock in 
the U.S. 

Write for our latest catalog and the 
name of your local, representative. 

GENCOM1- DIVI- -1- SIO 

41~~~~~ ~ EM LETO iCS T. NLN 

SCEC. VL15 



Feel like looking over 2,753 compounds today? 
Most likely you will be looking for a specific radiochemical, 

stable isotope, or nonlabelled compound. Our new 100-page 

catalog is the fastest way to find it. Set in bold type the manual 

is completely alphabetized. That way, no prolonged searching 

for a desired compound. Names of isotopic compounds are 

printed in red for ready identification. Our new edition also lists 

all of our high-purity compounds (most in stock) and how much 

they cost. All in all, Catalog No. 3 is the most comprehensive 
we have ever presented. And we would like to send you a 

complimentary copy if you just write or call. 

- 1 .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... 

_ L _ A n ..... _~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

International Chemical & Nuclear Corporation 
13332 East Amar Road, City of Industry, California 91743 

* Tel: 213-962-3475 Cable: ICN-CO 

I ON111 Leading Manufacturer in Chemicals for Research 

..... f r o m . . .. ~ ~ * 

Simultaneous.... T :.4 T I T 
11 The lriflt~~~enceofEx.....m.... .a.a.e ...h......... 

gvimeu* Determ~~~naflon of. .....~o ...... H 
W AdeanA VTe.H .Vagn 

.... New.. A...t.......e o pue is ua tat Thermogram int~~~~~~rp~~retation, Technica...... ..le. i T.... ..... Met tier Instrument Corporation~~~~~~~~~~~~~~~~~~~~........ 
31 A .... New .......o. a pl..de A.em lyf . ...ult 

neou~~Tliermogravimetric an4 Differential Thermal~... An... 
..s.... ..........o r W 

i.............. 

Wou . .....rInsruen Corp, 
.......______ ... . .. ...r..et.n..N.. 

w~~~~~~~~~~~~~~~.......... 
-I---~~~~~~~~....... 

Ns O Y * A SIMPLE, DISPOSABLE 

ELECTROPHORESIS 

WITH 2 DIFFERENT APPLICATIONS: 
1. HYLAND LDH ISOZYMES TEST 
for semiquantitative differentiation of lactic dehydrogenase isozymes 
2. HYLAND HEMOGLOBI N ELECTROPHORESIS TEST 
for separation, differentiation, and identification of human hemoglobins 

The two tests are separately packaged, each comprising an inte- l 
- -------------- 

l 
grated, easily-set-up system for semiquantitative electrophoresis by Send this coupon NOW to: 
the agar gel method. Kits contain .......... HYLAND LABORATORIES 
reference controlsagargel plates, . ............ P.O. Box 39672, Los Angeles, Calif. 90039 
and all necessary reagents and 
equipment, except for a power . Please send complete information on ELECTROPHORESIS 
supply, for up to 60 determina- 

.. . SYSTEM 
tions. A power supply which will Name__ 

provide a current of up to 50 ma. 
is available separately. Write for Organization or Firm___ 

complete details. I Street 

HYLAND LABORATORIES 
cCity 

tate ZIp -367 
4501 Colorado Blvd., Los Angeles, Calif. 90039 ! ---- 
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SPECTRA? Cassegrain Objective 
for Pritchard Photometer 

The SPECTRA CASSEGRAIN OBJECTIVE is a further refinement that per- 
mits the already wide range of the PRITCHARD PHOTOMETER to be ex- 
tended to measure fields from 10 minutes to 10 seconds of arc. 

Write Today for Complete Information 
PHOTOMETRIC SERVICES AVAILABLE 

PHOTO) % RESEARCH corp. 
Karl Freund, president "Photometric Instruments for Science and Industry" 

837 No. Cahuenga Blvd. * Hollywood, California 90038 - (213) 462-6673 * Cable: Spectra 

AP PARATUS CO.,INC. 
Deptl An73, Post Office Box 1t 7 

soear Msatehumpngrtts from0 
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New concepts in 
animal cage systems 

become a reality 
at Harford. 

* Primate cages * Poultry cages 
* Dog cages * Rodent cages 
* Cat cages * Rabbit cages 

Custom-Engineered animal 
cage systems 

Metal Products, Inc. 
m . ~Building 101 

Aberdeen, Md. 21001 
272-3400 (301) 

tions and structure of glasses"; A. J. 
Leadbetter, "Low temperature heat 
capacity and related properties of some 
simple glasses"; R. A. Weeks, "Para- 
magnetic resonance of oxygen vacancies 
in crystalline and glassy oxides"; J. T. 
Krause, "Low temperature acoustic 
and thermal expansion measurements 
in simple glasses"; S. P. S. Porto, 
"Laser excitation of the Raman effect 
in simple glasses"; P. H. Gaskell, 
"Vibrational spectra of simple glasses." 

30 August. R. Bruckner, "Structure- 
specific investigations and properties of 
glasses"; D. B. Fraser, "Acoustic prop- 
erties of fused SiO2"; T. A. Litovitz, 
"Laser spectroscopy of viscous liquids"; 
P. Macedo, "Viscoelastic relaxation 
in simple glasses." 

31 August. P. Jorgensen, "Hydrogen 
permeation through fused SiO2"; A. 
Bishay, "Libyan desert sand glass"; I. 
Burn, "Water in fused SiO2." 

I September. Short contributions and 
summary. 

Proctor Academy 

Lasers in Medicine and Biology 

Jude R. Hayes and Myron L. Wol- 
barsht are co-chairmen. 

19-23 June. Physical and engineering 
aspects of laser biomedical research: 
M. Stein, F. Johnson, "Physical prop- 
erties of tissues"; D. A. McSparron, 
"Problems in characterizing laser per- 
formance"; R. J. Rockwell, Glen Hard- 
way, "Methods and effects of con- 
trolled laser parameter variations for 
biomedical research." Irradiation dam- 
age at the molecular level: F. Barnes, 
C. Lun-Hu, L. Lauridson, "Thermal- 
chemical laser damage"; E. Cohen, "In 
vitro laser-induced changes in gamma 
globulin"; J. R. Feick, "Photoflash- 
induced enzyme denaturation in artifi- 
cally pigmented human leukocytes"; F. 
Johnson, J. Helsper, D. E. Rounds, 
"Selected biochemicals as chromo- 
spheres." Laser irradiation damage in 
simple organisms: J. Griffin, "Laser ir- 
radiation effects in Physarum mold"; 
N. M. Saks, "Inhibition of chloro- 
plast replication in Nitella"; W. H. 
Wilde, R. Kobylnyk, "Laser effects on 
arthropod life stages." Phenomenologic 
studies of laser injury in mammals: E. 
Klein, S. Fine, "Effects of laser ir- 
radiation in mammals"; T. Brown, R. 
McLaurin, C. True, R. Rockwell, R. 
Schooley, "Argon laser: biologic 
studies in neural tissue and hemo- 
philiac beagles"; R. Ritter, L. Gold- 
man, "Application of the argon laser 

SCIENCE, VOL. 155 



Diuhlil?_, 

progeramme 

designed for 
SAGE is the f.o.b. price of the en- Avoidance/Escape also available. Shock 

schedules of ULU; tirely self-contained programs durations can be pre set in variations 
ming unit by BRS. Allows from 0.1 sec. to 31.0 seconds. 

reinforcement programming automatic programming of six greinforce-. Itrale poequred supply proVide all volt 

switch. Fixed Ratio (FR) available within amps. Cat. No. M-SP 2901. Programmer 
limits of 1 (CR0) to 63. Fixed Interval canble usged. waithany cmmecal avaril- 

and) 01 to 63 sec. in .1 sec. increments, forcement devices or- you may purchases 
a complete set-up from 8R. . Includes 

Same time limits apply to Differential Model 2901 Programmer, 
Reinforcement of Low Rates (DRL), Avoid- shocker, feeder and cage, DOs 
dance and Escape. Combination schedule, f.o.b. price ? *UU . . 

J electronicsl 
DEPT. 505 5451 HOLLAND DRIVE a BELTSVILLE, MARYLAND 20705 

Efctotera ?he UwiITIUAMTIFjob 

M ~~~~~VULEUIITIIUIILL SERIES MV 

XMULTIMANTLE makes ordinary heat- flexible, knitted, conical element.Gi 
ing mantles obsolete. No longer need Accepts vessels of different shapes V; _| 
you buy 10 ordinary mantles to fit (including funnels) with capacities Xf 
a wid e ra nge of sizes .. . O NE M ULTI - ra ngi ng f rom 50 ml to 2,000 ml1. Othe r _~ 
MANTLE FITS THEM ALL! With the sizes available for vessels with capa- -l A 
same 1-to-lO ratioMULTIMANTLE is cities up to 22,000 ml. Element term - -_Ir: 
the answer wherever bench space is peratures up to 4503C. Two or three Ad. Ld 
at a premium. Al umi n um housed, heating circuits, one or two of which 
multi-purpose, multi-range ......................... . most .may be switched off when heating --- 
practical of all heating mantles ..,. .................---- pro- ... smaller vessels. Fitted with support t 
ducing safe, efficient heat transfer rod brackets $ , ton 00 
through the unique Electrothermal and rods. 00Cat. No.MV2-tgI BUILT-IN VARIABLE ENERGY CONTROL 

Eliminates need for external controller 

in formaition andname ^ ELECTRO-THERMAL SALES CORR. of your local dealer i _s300 Northern Boulevard, Great Neck, N.Y. 11021 - Phone 516-466-8218 
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Scientific 
safety 

deposit box 

When you place an experiment in a 
Blickman Vacuum and Controlled 
Atmosphere Complex, you can be 
positive of proper vacuum or inert 
atmosphere readings. That goes for R&D 
in biological sciences, nuclear projects, 
metallurgy or any other research that 
deals with exotic or dangerous materials. 

High integrity Blickman Vacuum and 
Controlled Atmosphere systems help 
speed the work, maintain valid results 
and protect against hazards. 

Brookhaven National Laboratories 
uses the illustrated unit for inert 
atmosphere welding. In it, scientists do 
experimental welding of rare metals or 
investigate reactor fuel elements. 

The question is what do you want to 
accomplish? With years of design work 
and hundreds of these systems behind 
us, Blickman has a huge engineering 
library. You concentrate on designing 
the system, not the "nuts and bolts." 

Your system? The coupon brings 
you details. 

------ -- ''''---- .- ''''''------- 
, ~~~~~1 

BS.BLICKEMAN, INC. 
a 6903 Gregory Ave., Weehawken, N. J. 

* 0 Please send book on safety 
enclosures 

* 0 Also send catalog on laboratory 
furniture 

NAME 
*l I 

TITLE 

*COMPANY 

*ADDRESS__________ 

uCITY_______ 

ST ATE ZIP___ 

SEE US AT BIOLOGY SHOW IN APRIL 
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in hemangioma studies"; R. W. Bull, 
A. S. Brownell, A. J. Luzzio, W. 
Parr, "Skin and organ injury and re- 
lated immunologic effects." The path- 
ology of laser injury: R. C. Hoye, L. 
B. Thomas, G. Riggle, A. S. Ketchum, 
"The histopathology of interaction of 
high energy neodymium laser and tis- 
sue"; R. C. Rosan, M. Flocks, "Retinal 
pathology of laser irradiation"; B. 
Fine, W. Geeraets, S. Fine, "Light 
and electron microscopic retinal pathol- 
ogy of laser irradiation"; Y. Laor, L. 
Simpson, S. Fine, E. Klein, "Pathology 
of abdominal viscera after laser irradia- 
tion", G. Faith, "Ultrastructural 
pathology of laser irradiated liver." 
Laser effects in mineralized tissues: J. 
Adrian, M. Stein, "Minimal pulpal 
damage from enamel laser irradiation"; 
R. W. Ebbers, D. F. Buxton, W. C. 
Kaufman, T. L. Rodriquez, "Destruc- 
tive effects of laser beams through vari- 
ous thicknesses of bone"; R. H. Stern, 
F. Goodman, -H. L. Renger, "Laser 
effects on oral hard tissues." Occular 
effects of laser- injury: H. Rose, "The 
minimal chorioretinal lesion"; A. Vassi- 
liadis, H. C. Zweng, R. Peabody, R. 
Honey, M. Flocks, "Minimal spot size 
threshold retinal lesions produced by 
long, Q-switched,. and mode-locked 
laser pulses"; W. Ham, W. Geeraets, 
R. C. Williams, R. G. King, "In vivo 
and in vitro studies of ocular effects 
of laser radiation"; C. J. Campbell, M. 
C. Rittler, C. H. Swope, C. J. Koester, 
"Some effects of Q-switched laser radia- 
tion on ocular tissue"; W. Parr, G. R. 
Peacock, "Corneal and severe retinal 
damage from laser radiation in the 
visible and infrared"; R. Smith, M. Stein, 
"Effects of trans-scleral laser irradia- 
tion"; R. Peabody, N. Peppers, M. 
Flocks, H. C. Zweng, A. Vassiliadis, 
"Corneal damage thresholds from CO2 
laser irradiation"; H. Spekreyse, M. 
Wolbarsht, J. Hayes, "Mathematical 
models in laser injury"; J. J. Vos, 
"Mathematical model of retinal burn"; 
G. Grosoff, "Mathematical model of 
laser injury." Effects of laser irradiation 
on integrated retinal functions: M. 
Yarczower, "Behavioral assessment of 
retinal damage"; A. J. Welch, "EEG 
and ERG responses to argon laser 
flashblindness"; H. Sperling, "Effects 
of intense light on spectral sensitivity 
of the eye"; G. M. Wilkening, "Laser 
safety in a large laboratory"; F. Huppe, 
"Lalser safety sat duPont"; F. A. 
L'Esperance, E. F. Labuda, A. M. 
Johnson, "The argon laser in ophthal- 
mology"; H. C. Zweng, R. -Peabody, 
"Further clinical experience with laser 
ocular photocoagulation." 

4 0* U 

ONLY.. 2950 
No other stirrer made will give as much 
service per dollar. Use the WACO Pow- 
er Stirrer 24 hours a day, 7 days a 
week for months at a time ... not. a 
stock motor converted to a stirrer, but 
a sparkless induction type motor spe- 
cifically designed for laboratories .. 
where long, continuous use is required. 
Two shaft speeds, 300 and 600 R.P.M., 
cover the majority of applications. A 
built-in cooling fan allows contin- 
uous operation without overheating or 
burning out. 
86100-WACO Power-Stirrer, with tu- 
bular brass mounting rod and 6 foot 
cord . . . only $29.50. Stirrer chucks, 
$1.85 ea., set of three stirring rods 
(small, medium, large), $8.00. 

Ore iete rt e ecIptv edr 

ONLY"". SIECE VO.95 



Lipid Metabolism 

Konrad E. Bloch and DeWitt S. 
Goodman are chairman and vice chair- 
man, respectively. 

26-30 June. C. Freeman Allen, 
"Lipid metabolism of algae"; A. A. 
Benson, (subject to be announced); 
P. P. M. Bonsen, (subject to be an- 
nounced); H. E. Carter, "Plant glyco- 
lipids"; H. Goldfine, "Chemistry and 
metabolism of bacterial lipids"; T. W. 
Goodwin, "Biosynthesis of terpenes and 
sterols in plants"; G. G. Holz, "Lipid 
metabolism in protists"; A. T. James, 
(subject to be announced); M. Kates, 
"Lipids of halophilic bacteria"; E. P. 
Kennedy and N. Stanacev, "Phospho- 
lipid biosynthesis in E. coli"; S. C. 
Kinsky, "Studies in lytic mechanisms 
with membrane models"; J. H. Law, 
"Biosynthesis of branched-chain and 
cyclopropane fatty acids"; W. J. Len- 
narz, "Biosynthesis of aminoacyl phos- 
pholipids"; W. R. Nes, "Sterol alkyla- 
tions in plants"; D. H. Nugteren, 
"Conversion of essential fatty acids into 
prostaglandins"; P. W. Robbins, "The 
role of lipids in the biosynthesis of 0- 
antigens"; A. Rosenberg, "Metabolism 
of glycolipids in algae"; M. R. J. Sal- 
ton, "Bacterial membrane lipids"; W. 
Stoffel, "Biosynthesis and p-oxidation 
of polyunsaturated fatty acids"; P. K. 
Stumpf, "Fatty acid biosynthesis in 
higher plants." 

Lysosomes 

Christian de Duve is chairman. 

Biochemical and Structural Aspects of 
Self-Degradative Processes in Cells 

3 July. Introduction: C. de Duve, 
"Lysosomal and nonlysosomal mech- 
anisms in cellular self-degradation." 
Mechanism and control of cellular 
autophagy: A. B. Novikoff, "Biological 
significance and cellular mechanisms of 
autophagy"; B. Trump, "Observations 
on metabolic control of autophagy in 
the nephron." J. L. E. Ericsson, 
"Mechanisms of cellular autophagy"; 
M. Locke, "Changes in insect cells 
during molting and metamorphosis"; 
D. Brandes, "Autophagia during hor- 
monally induced prostatic involution." 

4 July. Turnover of mitochondria: 
L. M. Birt, "Some aspects of the turn- 
over of mitochondria"; S. B. Koritz; N. 
Gregson; M. V. Simpson; D. R. Sanadi. 
Turnover of membranes and other par- 
ticulate components: G. E. Palade, 
"Turnover of endoplasmic reticulum 
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We decided to eli inate some 

limitations of Metallurgical Microscopes. 

Now tere's te Wl 5 
Unprecedented versatility for investigating surface structures in incident light. 
The stability to assure vibration-free observation even in photomicrography. 
Combine these M50 features with 1. The world's finest optics and mechanical precision. 
2. A complete range of accessories for photomicrography, projection, and discussion. 
3. Fingertip switching from darkfield to brightfield. 4. Polarizing feature. 5. Inverted con- 
struction for all size specimens. 
You'll conclude that in Metallurgical Microscopes, there's the Wild M50. 
Write* or call for Booklet m50n 

I ~ ~ ~ W ~ R R K%$|R4 R 
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RESEARCH GRADE 

PHOSPHORIC ACID-P32 
NEX-054 

(-1 mc-$1-5 I Omc-$30 
2mc- 17 15mc- 38 
5mc- 22 20mc- 45 

Carrier free in 0.02N HCI. Polyphos- 
phates and heavy metal phosphates 
<0.05% as verified by paper chro- 
matography. Write for specifications 
and 1967 Radionuclide brochure. 

LABELED 
CHEMICALS 

High intensity, 
infrared. 

spali healier 
NO CONTAMINATION 

Here's clean, quick, precisely con- LAMP | trollable heat for small parts. A 
750w high-intensity, iodine-cycle lamp 

with 54000 F tungsten filament 
4' DIA. provides energy that is concen- 
REFLECTOR trated by an elliptical reflector on 

AUXILIARY one very small spot. Heating rate 
Irocus. 3 v REFLECTOR and 'maximum temperature de. 

pend on absorptivity of the part 
heated. Reflector has provisions Heat from lamp at one ellipsoid 

focus is concentrated at the other for air cooling. 
focus. (Auxiliary reflector may be 
removed or cut away to accommo. A PPL IC ATI ON.S: Soldering, glass. 
dato the hoatod item.) metal sealing, stress relieving, ignit. 

ing, decoating. 

ffiReI CONTROLS 
(ij A DIVISION OF R{ESEARCH, INCORPORATED 

Jo 130BX 6164H MINNEAPOLIS, MINN. 55424 
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EXTRA f Tor paper and 
I hn-layer 

POWER Chromatography 

* Better definition ___ 

* Brighter contrast 

* Faster identification 

* Less eye-strain 

Paper chromatogram under 
ordinary ultraviolet illumination 

The transilluminator 
can be used alone or iq 
conjunction with any 
Chromato-Vue cabinet. 
For further information, 
write: Clearer definition, brighter contrast 

with Transilluminator Fluorescence 

U LTRAU-IOLET FRODJUCTB, INC.. 

5114 Walnut Grove Avenue San Gabriel, Calif. 91778 

MINERALIGHTO PEN-RAYS BLAK-RAYS CHROMATo.VUEE 
004 

_ 

BUT YOU CAN 
CHOOSE FROM 4 COLORS... 
YELLOWIREDIBLUEIGREEN $760 
as well as BLACK each 

O Available from your local supply house or contact: 
INSTRUMENTA TION ASSOCIATrES, INC. 
17 West 60th St. New York, N.Y. 10023 (212) C/ 5-0840 

Demand the original i/a Propipette -Proven by thousands of users 
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membrane"; Z. A. Cohn, "Turnover of 
lysosomal hydrolases"; Th. Peters, 
"Turnover of catalase and serum 
albumin." 

5 July. Turnover of soluble proteins: 
D. Schlessinger, "Polyribosome metab- 
olism and the regulation of turnover in 
Escherichia coli"; S. Grisolia, "Sub- 
strate-induced enzyme inactivation. 
Stress and the plasticity hypothesis at 
the molecular level"; R. T. Schimke, 
"Studies on the inactivation and break- 
down of soluble liver proteins"; H. 
Munro, "Ferritin turnover." Turnover 
of ribosomes and RNA: H. Munro, 
"Liver RNA stability and amino acid 
supply"; J. Loeb, "Turnover of riboso- 
mal RNA." 

6 July. Involution and related proc- 
esses: J. F. Woessner, "Lysosomes in 
uterine involution and tissue resorp- 
tion"; R. Lockshin, "Degradative proc- 
esses in insect metamorphosis"; M. 
Farquhar, "Disposal of secretary prod- 
ucts by lysosomes"; (Speaker and sub- 
ject to be announced). 

7 July. Pathological aspects of self- 
degradation: H. G. Hers, "Genetic 
pathology of lysosomes"; I. M. Wein- 
stock, "The acid hydrolases in muscu- 
lar dystrophy and atrophy"; H. Swift, 
(subject to be announced). 

Biomathematics 

G. D. McCann and John H. Mil- 
sum are chairman and vice chairman, 
respectively. 

10 July. Population dynamics (Her- 
bert Landahl, chairman): Richard Le- 
wontin, "Simulation of population genet- 
ics"; Prof. Kojiva, "Mathematical mod- 
els of natural selection." (Speaker and 
subject to be announced); summary and 
discussions by chairman and speakers. 

11 July. Critique of information proc- 
essing for nervous system research (G. 
D. McCann, chairman): W. J. McGill, 
"Decision theory and pattern recogni- 
tio1n in life science data"; D. G. Keehn, 
"Computers and data analysis for visual 
nervous system research." Ira Richer, 
"Plexius-a structural modeling concept 
for the nervous system." Summary and 
discussions by chairman and speakers. 

12 July. Neuromuscular models 
(John H. Milsum, chairman): G. Mel- 
vill Jones, "Man; the incredible neuro- 
muscular system"; D. A. Robinson, 
"The muscular mechanics of the oculo- 
motor system." L. D. Partridge, "Dy- 
namic aspects of the stretch reflex." 
Summary and discussions by chairman 
and speakers. 

10 MARCH 1967 

Atomic absorption equipment doesn't have 
to cost as much as a Rolls. Evans Model 140 

performance proves it at $2975. 
Evans Model 140 Atomic Absorption spectrum. For convenience in deter- 
Spectrophotometer, available from mining high metal concentrations, 
Fisher Scientific, performs outstand- there is a rotatable burner. The 8.4- 
ingly for most laboratory needs, yet inch readout scale is calibrated di- 
it's surprisingly economical. Model rectly in absorbance from 0 to 1. No 
140 makes routine trace metal deter- need to convert % absorption to ab- 
minations fast and accurately. sorbance. That's a real time-saver. 

Industrial analysts use Model 140 The full line of accessories for 
to determine various metals in alloys, Model 140 includes: nitrous oxide 
plating baths, petroleum products, burner, lamp conditioner, atomic ab- 
fertilizers and other products. Clinical sorption standards and a methods 
chemists use it for determining cal- manual. Of course, technical help 
cium, magnesium, potassium and and service are always nearby at one 
other metals in serum. Biochemists of our 15 Fisher branches. Send for 
find it speeds determinations of our bulletins 14-380 and 14-380-5 on 
metals in plant and animal tissues. Model 140, the atomic absorption 

Model 140 is space-saving, self- spectrophotometer that fits your 
contained and easy to operate. Quick- needs and your budget. Fisher Scien- 
change, self-aligning, hollow cathode tific Company, 1395 Fisher Building, 
tubes provide the characteristic metal Pittsburgh, Pennsylvania 15219. 

J-593 

F FISHER SCIENTIFIC CO. 
Instruments, Apparatus, Furniture and Chemicals for Laboratories 

Complete stocks In all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia *Pittsburgh * St. Louis * Union, N. J. . Washington * Edmonton * Montreal * Toronto * Vancouver 
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Actually Visible 
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 axample 
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 universe_ 
ties, medical centers and 
industrial laboratories. j.. 

SIEMENS AMERICA INCORPORATED 
350 Fifth Avenue, New York, N Y. 10001 
SIEMENS CANADA LIMITED 
407 McGill Street, Montreal 1, P Q. 
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13 July. Models of the human oper- 
ator in adaptive systems (D. H. Fender, 
chairman): Glenn A. Jackson, "Meas- 
uring human performance with a param- 
eter tracking version of the cross-over 
model"; Jerry I. Elkind, "Decision and 
control theory model for human con- 
troller adaptive response." Michael A. 
Barone, "A methodology to analyze and 
evaluate critical human performance." 
Summary and discussions by chairman 
and speakers. 

14 July. (Chairman to be an- 
nounced): J. T. Apter, "Advances in 
biological viscoelastic theory"; K. N. 
Leibovic, "Model of information trans- 
fer in the visual pathway." 

Chemistry and Metallurgy of 

Semiconductors 

Raymond C. Sangster and J. W. 
Faust, Jr., are chairman and vice 
chairman, respectively. 

17 July. B. A. Joyce, "The growth 
of silicon on foreign substrates"; 
W. Salmre, "Dielectric isolation for in- 
tegrated circuits"; E. E. Loebner, "Deep 
lying multivalence impurities in sili- 
con: phenomena and models." 

18 July. E. F. de Haan, "Semicon- 
ductors for vidicons"; J. B. Good- 
enough, "Conduction processes in 
oxides"; E. Felty, "Vitreous semicon- 
ductors for xerography." 

19 July. 0. Jantsch, "Slow surface 
states"; T. L. Estle, "Electron para- 
magnetic resonance studies of defects 
in II-VI compounds"; D. B. Wittry, 
"Semiconductor investigations with elec- 
tron microprobe instruments.". 

20 July. R. C. Keezer, "Growth of 
single crystals of (inorganic) poly- 
mers"; W. A. Tiller, "Crystal growth 
kinetics"; W. R. Field, "Lure and sci- 
ence of diamonds." 

21 July. B. C. DeLoach, "Material 
properties for oscillator structures"; 
J. J. Tietgen, "The preparation 
of GaAs1xPx alloys for optical and 
microwave applications." 

Chemistry and Physics of Paper 

Vivian T. Stannett and Bengt Rniiby 
are chairman and vice chairman, re- 
spectively. 

24 July. E. Adler, "Lignin, its struc- 
ture and its reactions in pulping"; 
N. Thompson, "Recent work in hemi- 
cellulose chemistry"; D. Atack, "Fun- 
damentals of mechanical pulping." 

25 July. A. J. Stamm, "Water-cellu- 
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If your measurement problem 
is caused by unrelated activity 

S _ 

SIGNAL AVERAGING 
CAN BE THE ANSWER 
The Computer of Average Transients has solved 
hundreds of measurement problems where repet- 
itive signals are masked by unrelated back- 
ground activity. As the CAPT sums repeated 
events, random activity tends to average out, es- 
sentially isolating the signal of interest. The re- 
sult: better signal definition and improved 
sensitivity. 
CAT computers are now operating on-line in 
such fields as spectroscopy, seismology, nuclear 
physics, electronics, neurology, ophthalmology 
and electrocardiology. And our new CAT 1000 
offers an even broader range of averaging capa- 
bilities: better resolution, larger memory capac- 
ity, wider frequency response and greater input 
and readout flexibility. 
In the five years since we introduced the first 
practical signal averaging computer, TMC has 
specialized in solving difficult measuring prob- 
lems. For complete details about how the CAT 
can help solve your problem, write to: Technical 
Measurement Corporation, 441 Washington 
Avenue, North Haven, Connecticut 06473. 
* Data courtesy of E. H. Hon, M.D., S. T. Lee, M.D. 

= = TE C H NICA L 
r tlMEASUREMENT 

~~CORPORATION 
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I MAIL UNUSUAL ORDERINDUSTRIAL MART VALUES 
Products available by mail. Money-back guarantee. Order by Number. 
Send check, m.o. or open account to rated firms. $10. minimum order. 

KS 
~~~~~~~~~~~~~... ,,,.... 

,,..3..................... 

.......,....... . ..: ....:.:.: I~~'~~~- ~ ~ NEW . .. TRANSPARENT 
CRYSTAL MODELS 

Set of. 15 Basic Symmetries with Built-in 
E 

I_: 
- .. . .. .L Crystallographic axes. For lab study, exhi- 

: ....., . . bition, demonstration. Colored threads 
....I: ..:. X < t9 8 built into- each precision-made hollow 

plastic model show position of all axes. 
..... ../ < 'K Easily marked with china pencil. Cube 

..z Ad t - ....- N ( ! \\ measures 1%4'-14 others (see at left) in 
proportion. Packed in poly bags separately > a / W 5, in compartmental wooden case. $64.00 ppd. 
Order #70,821W. Edmund Scientific Co., 
:arringotn, New Jersey 08007. 

... .............44 COLOR FILTER SHEETS 
IN BOOK FORM 

- Cover entire color range from frost through 
islets, blues, greens, yellows and reds. 

Ideal for photographers, artists, teachers, 
hobbyists, experimenters, science & indus- 
try. Heavy-gauge acetate 0.01" thick. 
Moisture proof, heat resistant. Loose leaf 
form, sheets easily removed for single or 
multi-color overlays. 44 8" x 10"'s $13.50 
Ppd. Order No. 70,638W. 5" x 8"'s $7.00 
Ppd. Order No. 60,403WV. Available sep- 
arately in 24" x 24" sheets. Write for 
Info. Edmund Scientific Co., Barrington, 
New Jersey 08007. 

LOW-COST 5OX MICROSCOPE 
Powerful pocket-size scope with measur- 
Ing reticle. Direct measurements to .001". 

....... .. ; Compact, easy to handle. Excellent for 
surface measuring of metals, fibers. print- ... -- - Ing; checking, measuring small metal 

a -. : - ].. parts; quality control; speeding produc- 
tion; detecting inferior mdse. Clear plas- 
tic base keeps scope in sharp focus for 
measuring 1/10" x .001" divisions without 
calculations-estimating to .0005". Re- 
movable from base. $10.95 Ppd. Order No. 
60,465W. Edmund Scientific Co.. Barring- 
ton, New Jersey 08007. 

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. 
Use to illuminate remote areas, multiple 
locations from single source, confine light 
to small areas, conduct sensing and con- 
trol systems. Incl. 2 guides, source, lens, 
dyes, connectors. $10 ppd. Order No. 
70,855W. Edmund Scientific Co., Bar- 
rington, New Jersey 08007. 

--------- Tw ASTRONOMICAL TELESCOPE 
_-7;)'.. See the stars, moon, phases of Venus, 

planets close up. 60 to 180 power. Alumi- 
_ g . - .. .... ... nized and overcoated 3" diameter f/10 pri- 

mary mirror ventilated cell. Equatorial 
mount with locks on both axes. Equipped g - -2 moun0with 60X eyepiece and mounted Barlow 
lens. 3X finder telescope, hardwood tripod. 

- S F W . .,j- :->; .........- ' SIncluded FREE: "STAR CHART"; 272- 
page "HANDBOOK OF HEAVENS"" 
"HOW TO USE YOUR TELESCOPE" 
book. $29.95 ppd. Order No. 85,050W. Ed- 

m'und Scientific Co.. Barrington, New Jer- 
sey 08007. 

NEW THERMOELECTRIC COOLING 
SYSTEM 

* '~ ', -- - Complete- solid state unit. Amazinly ver- 
satile. Excellent for experimental uses in 

.. lent. motionless. Simple to operate. No 
. 
-' 

I--.--:- moving parts to wear out. No fluid leak- 
. ....... . :. + F^- SANASF/. I age. At 800F. ambient temp., unit pumps 

up to 35 BTU/hr., yet keeps transfer bar 
at 25'F.-can be cooled to 13'F. Save 
thousands of dollars in producing proto- 
types, mock-ups, models. Ideal as spot 
cooler in instruments, electronic and other 
industrial equipment. Wt. 8 lbs. Full inst. 
$62. Ppd. Order # 70,818W. Edmund 
Scientific Co.. Barrington, New Jersey 

....... .......... . . S 

^tt.SS .......... . : . .. 2 XSCIENCE TREASURE CRESTS 
Hundreds of thrilling experiments plus 
a Ten Lens Kit to make telescopes, mi- ....... 

_I coscopes, etc. Incl.: extra powerful mag- 
....... -''nets, polarizing filters, compass, one-way 

.... 
{ i-mirror film, diffraction grating, many 

ie' ..... s other items. $5.50 ppd. Order Stock No. 
70,342W Deluxe Chest: Above plus crys- 
tal growing kit, electric motor, molecu- 
lar set, and lots more. $10.50 ppd. Order 
Stock No. 70.343W. Edmund Scientific Co.. 
Barrington. New Jersey 08007. 

.. ............ .. GIANT FRED CATALOG 
Completely new 1967 edition-148 pages. .>>v~~~~~t.- '#~8A e>-,S.. o Bargains galore !New categories, items, 

OFFS . . 8 : ! fit F /Z illustrations. 1,000 s of buys for industry 
,*n _ Ail- s^ Ad ~~~Optics, Science, Math. On-the-job helps. 

o>*- At ng S lba.s design engineers, experimenters, In- 
-e ~ ~ ~ ~ - a -I-~ iis-"'' g~ tuet for checking, measuring. 

.,,s,,',jA.,''.',..... ,. ,.>,.-s-s -kA'{^j to speed work, improve quality, cut costs. 
.' -: '!-'X't . '..>.v.. t'. o ard-to-get war surplus bargains. Write 

...-.-.- ~ ~ ~ ~ - -v.n for Caa-gW Edun ScientiicCo 
j~>,jn'+5-+j' ft-fAV . ,,, '''' ,ij2,cV Barrington, New Jersey 08007. 
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A A 

AINS WORTH 
RECORDING 
BALANCES 
for weighing in 
controlled environment 
This new catalog gives you complete 
information and specifications on the 
full Ainsworth line of recording 
balances. Use these balances to 
measure weight change as-a func- 
tion of time in extreme heat or cryo- 
genic cold, in vacuum or pressure, 
in reactive or inert gas, in magnetic 
fields or other hostile environments. 

INS WORTH 

Win. Ainsworth & Sons, Inc., 2151 Lawrence Street 
Denver, Colorado 80205 AM0l 

|Gentlemen: Please send me complete information on 
the Ainsworth line of recording balances. 

INAMFI 

TITLE 
(For convenience, attach coupon to your letterhead) 
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losic material relationships"; B. Rinby, 
"NiMR studies of water in cellulose"; 
K. Sarkanen, "Recent work in wood 
chemistry." 

26 July. G. Jacquelin and J. F. La- 
faye, "Cellulose-fiber surface proper- 
ties; streaming potential and other 
means of investigation"; A. A. Robert- 
son, "The sorption of polymers onto 
cellulose"; J. W. Swanson, "The role 
of additives in paper making." 

27 July. K. W. Britt, "Fiber-to-fiber 
bonding in paper"; B. Leopold, "Re- 
marks on the role of single fiber prop- 
erties on paper strength"; J. K. Craver, 
"Paper and the hydrogen bond." 

28 July. Kyle Ward, "Improvement 
of paper strength by hydroxyethylation 
and similar treatments." 

Chemistry and Physics of Liquids 

Marshall Fixman and Cornelius J. 
Pings are chairman and vice chair- 
man, respectively. 

31 July-4 A ugust. Berni Alder, 
"Computer study of molecular dynam- 
ics"; George Benedek, "The spectrum 
of light scattered from a fluid near its 
critical point"; P. A. Egelstaff, "Micro- 
scopic transport phenomena in liquids"; 
Roy Gordon, "Angular correlations in 
molecular gases and liquids"; Leo P. 
Kadanoff, "Theory of x transitions 
(critical region)"; Neil R. Kestner, "Ad- 
ditivity of intermolecular potentials"; 
Joel Lebowitz, "Theory of metastabili- 
ty"; P. L. Fehder, G. W. Robinson 
and R. P. Futrelle, "Molecular dy- 
namics studies of Lennard-Jones par- 
ticles with emphasis on microscopic 
structure and problems of chemical in- 
terest"; J. S. Rowlinson, "Status re- 
port: fluids in equilibrium"; L. K. Run- 
nels, "Lattice statistics"; Loup Verlet, 
"Computer study of molecular dy- 
namics"; Ben Widom, "Interfacial ten- 
sion in the critical region"; W. W. 
Wood, "Monte Carlo study of liquids." 

Crystal Inn 

Environmental Sciences: Air 

E. R. Hendrickson and Walter J. 
Weber, Jr., are chairman and vice 
chairman, respectively. 

Oxides of Nitrogen 

3-7 July. (Speakers to be announced.) 
"Theory of production, sources, 
original forms, and control of NO,, 
emissions (stationary and mobile)"; 

Creating a 
'temperature plateau' 
to calibrate 
temperature 
transducers M 

The L&N 8411 Fixed Temperature 
Standard consists of a vertical electric 
furnace and a cell containing a pure 
metal sample. It's virtually infallible 
in providing a known, fixed-reference 
temperature (such as the zinc-point) 
for calibrating resistance thermometers 
or thermocouples. Here's why. 

The sam'ple-any of seven metals 
whose freezing points are used to 
define the International Practical Tern- 
perature Scale-surrounds a Pyrex 
thermometer well, within the cell. Fur- 
nace temperature is raised to a point 
above the melting point of the sample, 
then power is reduced. When sample 
temperature drops to the point of 
equilibrium between solid and liquid 
states (freezing point), the design of the 
8411 helps hold this temperature con- 
stant on a "plateau" for an extended 
period (up to six hours). 

Precise and uniform temperature is 
assured, since metal samples employed 
are better than 99.999% pure. Further- 
more, the cell is designed, to permit the 
element under test to be immersed 
in the well to a depth of 18 inches, pro- 
viding maximum support for the glass 
tubes of platinum resistance thermom- 
eters and assuring adequate heat 
retention at the thermometer. Cells are 
interchangeable, so a single furnace can 
provide any or all of the seven freezing 
points. 

Interested? For further details, con- 
tact your nearby L&N Field Office, or 
write us at 4926 Stenton Avenue, Phila- 
delphia, Pa. 19144. 

LEW | .~ H U 
Phldepia4 *PoeesinPecso 

SCIENE VO.5 



"Identification and measurement of at- 
mospheric and source concentrations"; 
"Oxidation and photochemical reactions 
of NO. in the atmosphere (omit 
meteorological aspects at this time)"; 
"Meteorological aspects of the problem, 
especially dispersion from mobile 
sources and the meteorological factors 
related to the photochemistry"; "Health 
and other biological effects of various 
oxides of nitrogen and important nitro- 
genous reaction products"; "Socio-eco- 
nomic effects (including materials dam- 
age and visibility interference) result- 
ing from NO, emissions"; "Develop- 
ment of air quality criteria"; "Specific 
research needs." Summary. 

Chemistry and Physics of Isotopes 

Max Wolfsberg and A. J. Kresge are 
chairman and vice chairman, respec- 
tively. 

10-14 July. Condensed phase iso- 
tope effects (A. Van Hook, chairman); 
Physical chemistry of isotopes (W. 
Spindel, chairman); Kinetic isotope ef- 
fects in "Non-Boltzmann" systems 
(F. S. Rowland, chairman); Stable iso- 
tope geochemistry (J. R. O'Neil, chair- 
man); Heavy atom isotope effects 
(A. Fry, chairman); Isotope effects and 
nature of transition states (A. N. 
Bourns, chairman); Hydrogen isotope 
effects in hydrogen (proton) transfer 
(F. A. Long, chairman); Secondary hy- 
drogen isotope effects (S. Seltzer, chair- 
man); Contributed papers. 

Molecular Pathology 

Wilbur A. Thomas and Earl P. Ben- 
ditt are chairman and vice chairman, 
respectively. 
- 

17 July. Energy relationships in cells 
and their disturbances (Abel L. Robert- 
son, chairman): Alexander Leaf, 
"Hormonal regulation of membrane 
transport"; Vincent T. Marchesi, "The 
localization of enzymes and structural 
proteins in mammalian cell mem- 
brane." (Winfield S. Morgan, chair- 
man): Morris J. Karnovsky, "Ultra- 
structural study of capillary perme- 
ability"; Abel L. Robertson, "Transport 
of lipids across mammalian cell mem- 
brane." 

18 July. (R. Foster Scott, chairman): 
Lars Ernster, "Structural and functional 
organization of mitochondria"; God- 
frey S. Getz, "The response of some 
mitochondrial components during the 
early aerobic adaptation of anaerobi- 
10 MARCH 1967 

For pulse power 
in the gigawatt range 

,, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...r.. -,A::.Y.s.. <AA d.............. . . ..... .... . f..rA Gl- 
"RES's\\\~~~~~~~~~~~~~~~..... ..' 

Series 300 Laser Systems fill requirements for 
high peak and average laser power - reliably 

Of modular design and conservatively rated, Specifications 
the flexi ble 300 se ries system p rovides n ine Output 

configurations to economically match your NormalMode ..... 30tol25 joules 

requirements in the higher power regime. Wavelength . ... .0.694/1:06.microns 
Pulse Repetition Rate 

2/minute to 5/second 
Basic to the 300 series design is the use of a Power . 250 to 1,000 megawatts 

low level oscillator followed by high effi- Radiance 

ciency amplifiers, a concept which lowers the up to 1c'4 watts/crn-2/ster~e 

stress level on Q-switching components and Bxl07joules/cm-2/ster- 
enhances their reliability. Careful attention to (Normal Mode) 

thermal control within the laser unit permits General 

equipment upgrading to the higher cycle Pump Lamp(s) .... .Linear, 4.5 in. arc 

rates with modification of power unit only. Crystal Size .....4.0" long, 0.6" dia. 

Moreover, the high overall power efficiency Powe to I/neg10,0 t?ajouesat 
of the 300 series reduces cooling require- 3,600 volts 

ments to a level which can normally be satis- 
fied by your existing tap water supply. 

Check the specifications against your require. 
ments in * hot plasma generation * plasma_ | 
diagnostics * non-linear optical effects * long 

range optical radar/tracking * massive bio. U| logical effects * stroboscopic illumination 

For more complete information, write: TRG, 
Section S, Route I 1 0, Melville (Long Island), TRG / A Division of 
New York I I1746. Tel: (516) 53 1-6343. Control Data Corporation 
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"DIAL"' ULTRA-THIN SECTIONS? 
Precisely ... since the new Reichert "Om U2" ultramicrotome is automated. 
Now you just dial for single or continuous ultra-thin sections for electron 
microscopy. With all controls dial or push-button operated, you merely 
"select" speed, sequence and thickness of sections. The completely inertia- 
free thermal advance of the "Om U2" represents a major breakthrough in 
ultramicrotomy. 
The "Om U2" gives you the accuracy of the thermal advance and the ad- 
vantages of a precision, mechanical advance in one instrument. The tedious 
task of producing useful ultra-thin sections is now a thing of the past. 

Request literature and 
a free demonstration. 

William J. Hacker & Co., Inc. 
tracler ____ 

Box 646 
W. Caldwell, N.J. 07006 

(201) 226-8450 

DISCOVER the quantita- 
tive advantages of separat- 
ing solids from fluids with 
Millipore filters which then 
serve as "miniature environ- 
ments" for a variety of chem- 
ical and physical identifica- 
tion tests on a micro scale. 
Write for a copy of Manual 
ADM-70, "Microchemical 
and instrumental Analysis". 
68 pages. Available free of 
charge from Millipore Cor- 
poration, Bedford, Massa- 
chusetts 01730. 

Millpoii 
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SPORES- FERNS * MICROSCOPIC 

ILLUSIONS ANALYZED, VOL. 1 

C. S. HIRES 
580 pages, approx. 1150 

illustrations, 14 color. 
Word and name indices. 

Simpler more accurate terms. 

Exceptional fern photos, 
enlarged fertile areas, 
cell structure, glands 

and projections. 

Basic concepts of 3-D 
spore and tetrad structure. 

Line drawings of wall 
arrangements at all angles 
and focal levels, organized 

for easy reference. Fine 
detail. 

MISTAIRE LABORATORIES 

152 GLEN AVENUE 

MILLBURN, N.J. 07041 

cally grown yeast cells." (Wilbur A. 
Thomas, chairman): David E. Green, 
"Membrane ultrastructure with par- 
ticular reference to the mitochondrion 
and the theory of membranes." 

19 July. (Earl P. Benditt, chairman): 
Charles R. Hackenbrock, "Energy- 
linked ultrastructural transitions in 
mitochondria"; Dante G. Scarpelli, 
"Observations on the chronic effects 
of 2,4--dinitrophenol on mitochondrial 
structure and function." (Edward A. 
Smuckler, chairman): Lars Ernster, 
"Mitochondrial energy metabolism: 
mechanism and regulation"; R. Foster 
Scott, "Lipid composition, function and 
ultrastructure of mitochondria in rats 
fed high fat thrombogenic diets." 

20 July. Ultrastructural and biochemi- 
cal aspects of viruses and virus-infected 
cells (Erwin R. Rabin, chairman): 
Richard Franklin, "Molecular proper- 
ties of viral ribonucleic acids"; Heather 
D. Mayor, "Morphology of viral parti- 
cles and subviral components." (Rob- 
ert M. O'Neal, chairman): Council- 
man Morgan, "Studies on the develop- 
ment of herpes simplex virus." 

21 July. (Heather D. Mayor, chair- 
man): Samuel Dales, "Participation of 
membranes in virus infection"; Erwin 
R. Rabin, "Morphologic studies of 
in vivo viral infections." 

Dynamics of Quantum 

Solids and Liquids 

Pierre C. Hohenberg and John 
Wheatley are chairman and vice chair- 
man, respectively. 

24-28 July. Solid helium and liquid 
helium under pressure: N. R. Wertham- 
er, "- theory"; H. Fairbank and H. 
Meyer, "- experiments on solid He3, 
He4, He3-He4 mixtures." Liquid He II: 
B. Johnson, "Theoretical introduction"; 
R. Donnelly, "The film, fine channels 
and orifices"; D. Brewer, "Helium films 
and two dimensional phenomena"; J. 
Reppy, "Helium in rotation"; G. Ches- 
ter, "Theoretical problems." Liquid He3 
and He3-He4 solutions: G. Baym, 
"Theory"; D. Edwards, "Experiment." 
Long-range phase coherence in He II 
and superconductors: D. Scalapino 
"Theoretical introduction"; J. Mercer- 
eau, "Experimental demonstration." 
Application to construction of devices: 
W. F~airbank, "-~. using quantized flux"; 
J. Zimmerman, "'-. using weak super- 
conductivity." The physics of very low 
temperatures: J. Wheatley, "Methods"; 
P. W. Anderson, "Theory and experi- 
ments." 
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THE KLETT FLUORIMETER 

No. 2070 

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 

.AiT/ettManufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. 

.. .... .... ...... 
I i..... .. 

. 
............ 

. . S o . o ... 

S .'S ...... ... ...- .... .... ...... ... 

66..: . . . . 

U S . ... . . S .... 

.... . .. . ... .N C...pt S.. 

_ndustr.al P c v ne d h 

... .. . . ........ . . .. 

_I. ... .... ..... 

.. .. . . .. .. .. .. . . .... 

| arn E & M TELEMETRY TRANMITT~ERS 

E & M mninifatutre atelemaetry at~ransmittersG, with rnes 
r ;:_ | , E 

~~~~~~~~~~~~~~~~~~~~Respiration and Voice transmission. Transmitter's high 
_Warps.- _E- 11 I I E . _~~~~~~~~~~~~ipu impedance permits wide variety of implanted or 

v > _ | l | . - ~~~~~~~~~~~~external electrodes. 8 gam to 18. rmwih s 
_ll~~~~~~~~l~Companion receiver provides linear response from .06 

Avid l l | l !~~~~~~~~~t 100 cps. (?2 amplitude) to give faithful wave- 

_ 
^ 

_llllxf~~~~~~~~~~~~~~~~~~or mos rposcitlloscoppes atand igrcapyhic recorders. See 
_-QE--a___l 

| | _ 
~~~~~~~~~~~~~~~~~receiver and 3 transmitters pictured above. 

| : ~~~~~~~~~~~~~~~~~~~~~E & M Instrument Co., Inc., 6030 England St., Houston, 
IN MORE THAN 30 COUNTRIES Texas 77021 

Why do EDUCATIONAL and RESEARCH Institutions rely on | ..a : O.A g ym 
the E&MPYDRAPH 

. Versatility~~~~~~~~~~~~~~~~~. .. .. . 

. Simplicity of Operation |. 
* Proven Reliability and Accuracy H 

* Rugged, Student-Proof Construction A- 
* Transducers for Virtually Every Physiological Function| 

Complete Recording Systems, Including: a 
Stimulators-RespiratorsCardiotachs-Cuff PumpsDefibrillatorsAccessories E & M' Nees PrsueTasue 

Physiological Telemetry Systems E&MsNws rsueIasue 
Factory trained E & M Sales and Service Representatives throughout the United The Linear-CoreT ~ Model P-i 000 

States . . . E & M Distributors 
th..........u....u. . .e........ 

States -- - E & M Distributors throughout the world. ~~~~~The first in a wholly new series of force and pressure transducers 
. . ~~~~~~~~~~~~~~is now available, featuring wide range, low volume displacement 

e 
s *uCTD *=ST an *MP 

~~~~~~~~~~~~~~~~and a high overload factor. It reduces the per channel cost of 

E & M INSTRUMENT CO. . IN. ooprteit.te......H.te..er~rTMMde 10 

of * Adz *-* _" C" 
~~~~~~~~~~~~~~~~~pressure recording, since no pre amplifier is required. Designed Box 14013 * 6030 England Street * Houston, Texas 77021 g ot provies maimum shen~sitivijty Aofinsm. iHng/cm pen deflection. The 

Instrumentation for Research and Education ivrllrngote0 mm pero100 lmom.Hg. Mraxim~um overload 4000 mm Hg 

Send for 32 page, fully-ilUustrated catalog #106 Itra i~on ~nge ~ommHgsLmnYOIc,63 
_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~England St., Houston, Tesas 77021. 

You ore cordially invited to visit our display ot the FASEB meeting. 
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A. ~ ~ ~ ~~~ ~ ... 

.. 

....... F, 

.--SMALL BOMBS and 
PRESSURE VESSELS 

... : '.: ... : w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... 

Sizes: 22, 45, 71, 128, 200, 310, 510 ml. and larger. 
Materials: T316 stainless, Monel and other alloys. 
Working pressures: up to 5000 psig. and higher. 
Maximum temperatures: 3500, 500Q C. and higher. 
Valves, electrodes and other fittings can be provided. 
Let PARR help you select a combination suitable for 
your particular requirements. 

= - HUI 
| ELI i~~~~alil~~a;J; hi, MI:,;li Sari~~~~U 

ONE OF A SERIES 

Poly G is ready 
for delivery from Miles 

Poly G (molecular weight -50,000) is the newest Miles 
tool for applications to research in Molecular Biology. The 
availability of Poly G broadens the scope of possible 
studies on configurations and interactions of polynucleo- 
tide chains and of their functions as template substances 
for coding in protein synthesis. 

Poly G is enzymatically synthesized. Typical preparations 
possess S values near 4. Authenticity of the product has 
been carefully established by end group analysis, con- 
version to Poly X, and comparison of Pi values found on 
synthesis to ribose values found on degradation. 

For further details, complete specifications, and price 
schedule, request Bulletin B1 7. 

MILES LABORATORIES, INC. 
RESEARCH PRODUCTS DEPT. 
U.S.A.: Elkhart, Indiana 46514 

.X- x~' X iEUROPE: Stoke Poges, Slough, England 

Sherer controlled environment equipment 
offers wide choice in size, instrumentation 

bray~~~~~~~~~~~~~~~~~~~ 

Three walk-in models used in the Animal A Model CEL 4-4, two-compartments, and CEL- Several walk-in and reach-in type chambers 
Department of a state university for swine 8, one-compartment, with remote temperature in a Midwestern university Biochemistry 
and rodent research. recorder, vertical lights, multiple shelves. Department. 

CER Rooms, Various sizes, Standard or Custom 

jWi~ r4 H_ L X X Detailed Specification Sheets Availaitablet 

2 *~~~~~~SHERERJ 
ENVIRONMENTAL DIVISION 

512-37 37-14 25-7 - 25-7HL 8 44 34-7 255-6 SEE-ILT O P N 
37 sq. ft. Plant Bed 14 sq. ft. Plant Bed 7 sq. ft. Plant Bed 8 sq ft. Plant Bed Two 4 sq. ft. Plant Beds 7 sq. ft. Plant Bed 5 sq. ft. Plant Bed SHERERGILLETT COMPANY 
5000 Foot-Candles 5000 Foot-Candles 2500-5000 Foot-Candles 1400 Foot-Candles 1400 Foot-Candles 4500 Foot-Candles 2500 Foot-Candles Marshall 3 Michigan 49068 
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Medicinal Chemistry 

Armin G. Wilson and Murray Wei- 
ner are chairman and vice chairman, 
respectively. 

31 July-4; August. Insect attractants 
and repellents: Martin Jacobson; 
Michael Martin, "The chemistry of 
fungus-growing ants." Enzyme interac- 
tions: Hans Hirchmann, George Hein, 
"The specificity of chymotrypsin-a 
model for protein-small molecular in- 
teractions." Sterol and terpene synthesis: 
E. E. van Tamelen. Effect of adrogenic 
steroids on sterol metabolism: Erwin 
Mossbach. The classification of strong 
analgesics: E. Hay, "Chemistry"; J. E. 
Villareal, "Pharmacology"; W. R. Mar- 
tin, "Clinical." Membrane transport: 
Elwood Titus. The use of substituent in 
drug design: Corwin Hansch. Hormon- 
al mechanisms: Martin Sonenberg. 
Thyrocalcitonin: Philip Hirsch. Ap- 
proaches to anti-fertility: Alan F. 
Guttmacher, Gregory Pincus, Harry W. 
Rudel. Weightlessness: Edward C. 
Knoblock. 

Plasma Physics 

Abraham Bers and Norman Rostok- 
er are chairman and vice chairman, 
respectively. 

Instabilities and 
Turbulence in Plasmas 

7-11 August. T. Dupree, "General 
theory"; (speaker to be announced), 
"Laboratory plasmas"; P. Sturrock, 
"Space plasmas"; R. Post, "Fusion 
plasmas." 

Laser Interaction with Matter 

Alexander J. Glass and Abraham 
Herzberger are co-chairmen. 

14-18 August. Topics to be diis- 
cussed: "Laser sources for plasma gen- 
eration," "Laser breakdown of gases," 
"Laser interaction with surfaces," 
"Production of plasmas in vacuum," 
"External field effects," and "Applica- 
tion to controlled thermonuclear re- 
search." Participants include P. V. 
Avizonis, A. H. Guenther, A. F. 
Haught, R. B. kidder, A. C. Kolb, 
R. W. Minck, A. V. Phelps, K. D. 
Pyatt, Jr., S. A. Ramsden, and R. 
G. Tomlinson. 
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FORTHCOMING PUBLICATIONS 

COMPUTERS AND BIOMEDICAL RESEARCH: An International Journal 
Editor-in-chief: HOMER R. WARNER 
EDITORIAL BOARD: G. OCTo BARNETT, JEROME R. Cox, JR., GEORGE 
DANTZIG, W. J. DIXON, ALSTON HOUSEHOLDER, JOSIAH MACY, JR., PAUL 
MEIER, HUBERT PIPBERGER, ARNOLD W. PRATT, ANTOINE G. REMOND, 
OTTO SCHMITT, RALPH W. STACY, A. TYBJAERG-HANSEN, MAX A. WOOD- 
BURY, WILLIAM S. YAMAMOTO 
A new journal devoted to informing the biomedical investigator of orig- 
inal research involving the use of computers in biomedicine. 
Volume 1, 1967 (Bimonthly) $22.00 
Plus $2.00 postage outside U.S.A. 

IN TEN VOLUMES ... 

PHYSICAL CHEMISTRY: An Advanced Treatise 
edited by H. EYRING, D. HENDERSON and W. JOST 
VOLUME 2: STATISTICAL MECHANICS 

edited by HENRY EYRING 
March 1967, 561 pp., $17.50, $14.88* 

IN FOUR VOLUMES... 

METABOLIC PATHWAYS, 3RD EDITION 
edited by DAVID M. GREENBERG 
VOLUME 1: ENERGETICS, TRICARBOXYLIC ACID CYCLE, AND CARBOHYDRATES 
In preparation 

VOLUME 2: LIPIDS, STEROIDS AND CAROTENOIDS 
In preparation 

NUCLEIC ACIDS 
edited by LAWRENCE GROSSMAN and KIVIE MOLDAVE 
Volumes 12A and 12B of Methods in Enzymology, edited by 
S. P. Colowick and N. 0. Kaplan 
Presents the broad spectrum of nucleic acids in which technique detec- 
tion, isolation, and involvement are described in detail. 
In preparation 

THE VITAMINS, 2ND EDITION- 
Chemistry, Physiology, Pathology, Methods 

edited by W. H. SEBRELL, JR., and ROBERT S. HARRIS 
Contents of Volume 1: Vitamins A and Carotenes. Ascorbic Acid. Vita- 
min Bi2. Biotin. 
April 1967, 570 pp., $25.00 

METHODS IN CANCER RESEARCH 
edited by HARRIS BUSCH 
VOLUME 1 
The first in a series that will provide an authoritative review of available 
methods for the analysis of biological, morphological, biochemical, 
therapeutic, and oncogenic phases of cancer research. 
April 1967, about 575 pp., $28.00, $23.80* 

VIRAL AND RICKETTSIAL DISEASES OF ANIMALS 
edited by A. 0. BETTS and C. J. YORK 
A comprehensive account of viral and rickettsial infections of domestic 
animals. Volume 1 deals with the general characteristics of viruses and 
viral diseases. 
Volume 1: July 1967, in preparation 

THE MOLECULAR BIOLOGY OF VIRUSES 
edited by JOHN S. COLTER and WILLIAM PARANCHYCH 
June 1967, in preparation 

ADVANCES IN HIGH TEMPERATURE CHEMISTRY, VOL. 1 
edited by LERoY EYRING 
October 1967, in preparation 

PROGRESS IN THEORETICAL BIOLOGY, VOL. 1 
edited by FRED M. SNELL 
June 1967, about 250 pp., aprox. $9.50 
* Subscription price valid on orders for the complete set received before publication 

-of the last volume. 
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with the new series of 800 kc 
MULTISONS? Generators 

3_~~~~~~A 

MODEL 250 FF 
RF power output: 125 
watts Submersible trans- 
ducer output: 80 watts 
Temperature range: up 
to 212F 
Price: $870.00 

MODEL 125 FI 
RIF power output: 30 
watts Submersible trans- 
ducer output: 18 watts 
Temperature range: up 
to 212F 
Price: $495.00 

Special transducers available for irradiation 
in corrosive liquids. 

APPLICATIONS 
Cell destruction, selective extraction, accelerated 
dissolution, particles dispersion, sterilization, 
oxydations, hydrogenation, hydrocarbons decomposi. 
tion, polymerization, depolymerization, catalysts 
activation, micronic aerosolization, 
flame spectro- photometry. 

PIONEERS 
IN APPLIED 
SON ICS AND 
ULTRASONICS 

Carhthert New Jersey f80k 

PhOnEL 201541-4131 
1320r upt 15 - fi 

Forthcoming Events 

March 

20-22. Physical Electronics, annual 
conf., Cambridge, Mass. (Research Lab. of 
Electronics, Massachusetts Inst. of Tech- 
nology, Cambridge) 

22-24. American Astronautical Soc., 
Rocky Mountain Section, mtg., New 
Mexico State Univ., University Park, N.M. 
(A. Vick, Box 996, Las Cruces, N.M.) 

22-24. Astrogeology, symp., University 
of Michigan, Ann Arbor, Mich. (E. W. 
Heinrich, Dept. of Geology and Mineral- 
ogy, Univ. of Michigan, Ann Arbor 48104) 

22-24. Modem Optics, intern. symp., 
New York, N.Y. (J. Fox, Polytechnic 
Inst. of Brooklyn. 333 Jay St., Brooklyn, 
N.Y. I 1201) 

23-24. Seismological Soc. of America, 
Santa Barbara, Calif. (D. Tocher, U.S. 
Earthquake Mechanism Lab./ESSA, 390 
Main St., San Francisco, Calif. 94105) 

23-24. Social Facilitation and Imitation 
Behavior, symp., Miami Univ., Oxford, 
Ohio. (E. C. Simmel, Dept. of Psychology, 
Miami Univ., Oxford 45056) 

23-25. American Ethnological Soc., 
mtg., San Francisco, Calif. (J. M. Collins, 
Div. of Social Sciences, Southern Illinois 
Univ., Edwardsville) 

23-25. Institute of Mathematical Sta- 
tistics, central regional mtg., Columbus, 
Ohio. (G. E. Nicholson, Jr., Dept. of Sta- 
tistics, Univ. of North Carolina, Chapel 
Hill 27515) 

23-25. Society of Toxicology, Atlanta, 
Ga. (C. S. Weil, Mellon Inst., 4400 Fifth 
Ave., Pittsburgh, Pa. 15213) 

23-25. Underwater Archaeology, 3rd 
conf., Miami, Fla. (S. Schnier, News 
Bureau, Univ. of Miami, Coral Gables, 
Fla. 33124) 

24-26. Image Detection and Processing, 
conf., Royal Radar Establishment, Great 
Malvern, Worchestershire, England. (Meet- 
ings Officer, Inst. of Physics and Physical 
Soc., 47 Belgrave Sq., London, S.W.1, 
England) 

26-30. Association of American Geog- 
raphers, 63rd annual mtg., St. Louis, Mo. 
(Executive Officer, 1146 16th St., NW, 
Washington, D.C. 20036) 

27-30. American Physical Soc., Chi- 
cago, Ill. (R. G. Sachs, P.O Box 344, 
Argonne, Ill.) 

27-30. Canadian Inst. of Mining and 
Metallurgy, 69th annual mtg., Ottawa, 
Ont., Canada. (Secretary, 121 Richmond 
St. W.. Toronto 1, Ont.) 

28-30. Engineering Aspects of Mag- 
netohydrodynamics. Stanford, Calif. (R. 
H. Eustis, Stanford Univ., Stanford) 

April 

1-5. American Soc. of Planning Of- 
ficials, natl. planning conf., Houston, Tex. 
(The Society, 1313 E. 60 St., Chicago, 
Ill. 60637) 

1-7. American Concrete Inst., intern. 
symp., concrete bridge design, Toronto, 
Ont., Canada. (Shu-t'ien Li, South Dakota 
School of Mines and Technology, Rapid 
City 57701) 

2-6. American Assoc. of Cereal Chem- 

3-DIRECTIONAL 
HIGH RESOLUTION 

PRIOR 

MICRO- 

MANIPULATORS 

7 

Offering resolutions of 
0.0001"1 in the vertical plane 
and 0.004"1 in the two hori- 
zontal planes, the Micro- 
manipulator has both coarse 
and vernier controls in all di- 
rections. Available acces- 
sories include Ball & Socket 
'Joints and Adjustable 
Needle Holders. 

Right or left hand unit complete 
with 3-D tool holder. $175 

With magnetic base and ON-OFF 
slide switch.......... $200 
Tilt Movement Unit, complete with 
3-D tool holder.$200 

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

$225 

, r i _compny In c 
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ists, annual mtg., Los Angeles, Calif. 
(AACC, 1955 University Ave., St. Paul, 
Minn. 55104) 

2-6. Lister Centenary Conf., London, 
England. (Miss M. E. Douglas, Conf. 
Secretary, Royal College of Surgeons of 
England, Lincoln's Inn Fields, London, 
W.C.2) 

2-8. European Soc. of Radiology, 1st 
congr., Barcelona, Spain. (Prof. Fros, 
Hospital Civil, Strasbourg, France) 

2-8. International Symp. on Tropical 
Root Crops, St. Augustine, Trinidad. 
(Symp. Secretary, Dept. of Agriculture and 
Crop Production, Univ. of West Indies, 
Trinidad) 

2-8. Latin Federation of Medical Elec- 
tro-Radiological Soc., Barcelona, Spain. 
(F. Manchon, Aragon 290, Barcelona 9) 

2-8. Seventh World Petroleum Congr., 
Mexico City, Mexico. (Amer. Petroleum 
Inst., 1271 Avenue of the Americas, New 
York 10020) 

3-4. Rubber and Plastics Industry, 18th 
technical conf., Akron, Ohio. (Office of 
Technical Activities Board, 345 E. 47 St., 
New York 10017) 

3-5. American Acad. of Pediatrics, 
spring session, San Francisco, Calif. (E. 
H. Christopherson, Executive Secretary, 
1801 Hinman Ave., Evanston, Ill. 60204) 

3-5. American Hospital Assoc., Boston, 
Mass. (E. J. Lanigan, 840 N. Lake Shore 
Dr., Chicago, Ill. 60611) 

3-5. American Soc. of Mechanical En- 
gineers, Washington, D.C. (Meetings Man- 
ager, The Society, 345 E. 47 St., New 
York 10017) 

3-5. Metals Engineering, conf., Amer. 
Soc. of Mechanical Engineers, Hous- 
ton, Tex. (Meetings Manager, The Society, 
345 E. 47 St., New York 10017) 

3-5. Biometric Soc., Eastern North 
American regional, Atlanta, Ga. (E. L. 
LeClerg, 6804 40th Ave., University Park, 
Hyattsville, Md. 20782) 

3-5. British Hydromechanics Research 
Assoc., 3rd intern. conf., Cambridge, Eng- 
land. (H. Stephens, Information Officer, 
Cranfield, Bedford, England) 

3-5. European Soc. of Ballistocardi- 
ography and Cardiovascular Dynamics, 
6th congr., London, England. (D. C. Deu- 
char, Guys Hospital, London) 

3-5. European Soc. of Experimental 
Surgery, Louvain, Belgium. (J. J. Haxhe, 
c/o Laboratoire de Chirurgie Experi- 
mentale, Univ. de Louvain, 69, rue de 
Bruxelles, Louvain) 

3-5. Resistive and Dielectric Properties 
of Thin Films, Inst. of Physics and Physi- 
cal Soc., Nottingham, England. (Meet- 
ings Officer, Inst. of Physics and Physical 
Soc., 47 Belgrave Sq., London, S.W.1, 
England) 

3-5. Society for General Microbiology, 
49th general mtg., London, England. (The 
Society, 19 Albermarle St., London, W. 1) 

3-6. Chemical Society, anniversary mtg., 
Exeter, England. (The Society, Burlington 
House, Piccadilly, London, W.1, England) 

3-7. Education for Scientific Information 
Work, intern. conf., London, England. 
(Aslib, 3 Belgrave Sq., London, S.W.1) 

3-7. Nonlinear Function Analysis aud 
Computation Methods, Atlanta, Ga. (Di- 
rector, Dept. of Continuing Education, 
Georgia Inst. of Technology, Atlanta) 

3-7. Containment and Siting of Nuclear 
Power Plants, symp., intern. Atomic Energy 
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100 Microns 

Progress in Biological Research 

with Microprobe Analysis 

10 Microns 

An ARL ELECTRON MICROPROBE X-RAY ANALYZER provides scanning 
electronmicrographs of the type shown above. The specimens are large 
blood cells of a salamander, the amphiuma, which is only incidental to 
our story. 

The important features of the micrographs are: 
1. Compared to optical micrographs at similar magnifications, the 

depth of focus is practically infinite. 
2. Multielement in situ chemical analysis can be carried out within 

the detail of the cell structure shown-down to volumes in the order 
of several cubic microns. The microprobe is capable of differentiat- 
ing the nucleus from the cytoplasm, or one part of the nucleus 
from-another part, on the basis of chemical composition. 
The microprobe provides the next step to further progress in 
Biochemistry. Applications work carried out to date includes 
studies related to: 

Cytochemistry 
Histochemistry 
Physiochemistry 
Chemical pathology 
and Dental chemistry. 

We will be happy to provide additional information. 

';'"' APPLIED RES EARCH LABORATORIES, I NC. 
1] a_ ~~~~~~~~SUBSIDIARY Of BAUSCH &LOMBF3 

Eb| ~~~3717. PARK PLACE, GLENDALE, CALIFORNIA 91208 7 
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Dr. John Rt 

identify all slides 

withh *o 

TIME red dot PHOTO-SLIDE LABELS- 
Self-sticking labels provide space for identification and 
ownership plus a red dot to insure correct placement of 
the slide in projector. Pressure-sensitive adhesive re- 
quires no moistening and stick permanently to any 
surface. Labels may be used on photographs, lantern 
slides, 2" x-2" mounts, or negatives. May be imprinted. 
Write for complete information and samples. 

tCOT D A=^ ; 1- *AsA 
- - S _ *S 1 

jAr 

Calorex: 
the absurdly simple heat exchanger 
But safe: Explosion-proof, doesn't use electricity. 
But versatile: Flexible, flat-sided tubing and so can be easily 
wrapped around any contour of any size (flasks, distillation col- 
umns, piping, centrifuges, tanks, tubes, drums, etc., etc.). 
But utilitarian: Multiple uses in laboratory, pilot plant, production. 
But temperature-tolerant: Several materials permit wide tempera- 
ture range for heating or cooling: -~75? to +4800?F. 
But option-providing: Three diameters (8, 15 and 30mm.), various 
lengths (25, 50 and 100 feet). 
But communicative: As our 16-page brochure demonstrates. 
For the Calorex brochure, prices and distributors, request file 1 18S 

Thermoflex,lnc., 128 W.59th St., NewYork 10019 * (212)-582-5462 
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Agency, Vienna, Austria. (J. H. Kane, 
Chief, Conf. Branch, Div. of Technical 
Information, Atomic Energy Commission, 
Washington, D.C. 20545) 

4-6. Strong Tough Structural Steels, 
British Iron and Steel Research Assoc., 
Scarborough, Yorkshire, England. (The 
Association, 24 Buckingham Gate, Lon- 
don, S.W.1, England) 

4-6. Conference on Molecular Sieves, 
London, England. (Soc. of Chemical In- 
dustry, Honorary Sec., 14 Belgrave Sq., 
London, S.W. 1) 

4-6. Combustion in Advanced Gas 
Turbine Systems, intern. symp., Cranfield, 
Bedfordshire, England. (I. E. Smith, Dept. 
of Aircraft Propulsion, College of Aero- 
nautics, Cranfield) 

4-6. World Meteorological Organiza- 
tion, 5th congr., Geneva, Switzerland. 
(WMO, 41 Avenue Giuseppe Motta, 
Geneva) 

4-7. American Assoc. of Anatomists, 
Kansas City,- Mo. (R. T. Woodburne, 
Executive Secretary, East Medical Bldg., 
Univ. of Michigan, Ann Arbor 48104) 

4-7. International Conf. of Chest and 
Heart Assoc., Sussex, England. (Miss H. 
Walsh, Conf. Secretary, Tavistock House 
North, Tavistock Sq., London, W.C.1, 
England) 

4-8. French Inst. ot Fuels and Energy, 
7th intern., Paris. (Institut Frangais des 
Combustibles et de l'Energie, 3, rue Henri- 
heine, Paris 160) 

5. Institute of Textile Science, annual 
mtg., Montreal, P.Q., Canada. (J. E. Cur- 
rah, c/o Millhaven Fibres Ltd., P.O. Box 
10, Montreal) 

5. Nursing School Librarians of Mid- 
west, mtg., Chicago, Ill. (Medical Library 
Assoc., Inc., 919 N. Michigan Ave., 
Chicago) 

5-6. First Rock Island Arsenal Bio- 
mechanics Symp., Rock Island, 111. (RIA 
Biomechanics Symp., 1967, c/o J. E. 
Ekbald, Augustana College, Rock Island 
61201) 

5-7. Ocean from Space, symp., Amer. 
Soc. for Oceanography, Houston, Tex. 
(The Society, P.O. Box 53600, Houston 
77052) 

5-7. German Concrete Conf., Berlin. 
(Dilp.-Ing. Misch, Geschaftefuhrer, 
Deutscher, Beton-Verein, Bahnhofstr. 61, 
Postfash 543, 6200 Wiesbaden, West Ger- 
many) 

5-7. Institute of Electrical and Elec- 
tronics Engineers, 5th intern. conf., Wash- 
ington, D.C. (Office of Technical Activities 
Board, 345 E. 47 St., New York 10017) 

5-7. Institute of Management Sciences, 
Boston, Mass. (L. White, Sloan School, 
Massachusetts Inst. of Technology, 
Cambridge) 

5-7. Spark Discharges, Inst. of Physics 
and Physical Soc., conf., Liverpool, Eng- 
land. (Meetings Officer, Inst. of Physics 
and Physical Soc., 47 Belgrave Sq., Lon- 
don S.W.1, England) 

5-7. Textile Research Inst., 37th an- 
nual mtg., New York, N.Y. (H. J. Jan- 
sen, Textile Research Inst., Princeton, 
N.J.) 

6-7. American Soc. for Metals, New 
York, N.Y. (C. R. Gupp, International 
Nickel Co., Inc., Paul D. Merica Research 
Laboratory, Sterling Forest, Suffern, N.Y.) 

6-7. Industrial Mineral Development, 
Univ. of Kansas, Lawrence. (R. G. 
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* Arterenone 

t ~~Diethyl 

Oxaipropionate 

Michier's Hydrol 

Michier's Ketone 

Now Available From 

LABORATORIES 

Special Chemicals Department 

90 Park Ave., New York, N.Y. 10016 a 

Phone: 212 972 2632 

0 .! .* 

..~~~~~|. ,. 
__~5- 

WITH PERCIVAL 

Environator stacked on an 
R-30 Refrigerator. Refriger- 
ator maintains temperature 
of 400 F. Environator's tem- 
perature ranges from 40? F. 
tol011.?20 F. with .. . 

light intensities from 200 to K 
2000 F. C. temperature __- 

and light cycled by separate 
time clocks. Over-all size 
30" x* 26" x 72". Also 
available with freezer base. 

Write for details on 
Percival's complete line. 

PERCIVAL INC 

REFRIGERATION 1 

& MFG. CO. 
1442 WALNUT ST., DES MOINES, IOWA 50307 

DENSITY MONITOR 

G RA DI E NT ____c~r~r~ , | . ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~X 
ZONES~~~~~~~~~~~~~~~~~~~~~~~~~ONETAE 

ISCO density gradient fractionation appara- 
tus will force a sucrose or other gradient 
out the top of the centrifuge tube and through 
a UV monitor to record UVabsorption through- 
out the density gradient. Microgram quanti- 
ties of nucleoprotein in concentrations as 
small as 1 microgram per milliliter can 
easily be detected. 

Quantitative analysis with ISCO fractiona- 
Je Jo llaS Li_ I _ i ti o n equipment is easily accomplished since 

.. r v . . . | | " * 1 
~~~~~~~~~~~~~~~the area under the UV peaks on the re- 

k-_ order chart is directly proportional to the 
total mass of material in the corre- 

Model 270 fraction Collector Model 0 Density Gradient Fractionator Model UA-2 Ultraviolet Analyzer spending zone. 
(Optical unit is mounted on fractionator) For complete information, send for brochure 

DG27C 

INSTRUMENTATION SPECIALTIES COMPANY, INC. 
5624 SEWARD AVE. * LINCOLN, NEBRASKA 6S507, U.S.A. * PHONE (402) 434-S265 * CABLE: ISCOLAB LINCOLN 
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Lambertsen: 

UNDERWATER PHYSIOLOGY 

"The recent manned operations in the open sea, high- 

ly important in their own right, are exploiting the 

basic physiological findings of the past fifty years. 

However, the lack of basic information concerning a 

means for improving decompression from great 

depths, the effects of gases at extreme pressures, and 

the effects of interactions of multiple environmental 

conditions differing radically from those on the surface 

of the earth, will present serious limitations to the 

great opportunity for further practical application of 

human engineering skills. The Symposium was de- 

signed to encourage the reporting of progress in crit- 

ical areas of underwater physiology. These proceed- 

ings are a documentation of the papers presented as 

well as the discussion resulting from these papers. It 

consists of detailed and searching studies of man, 

animals, tissues and cells, with emphasis upon re- 

search required to enable further extension of the 

maximum diving depth and its duration."-From the 

Foreword 

Proceedings of the Third Symposium on Underwater 

Physiology, Sponsored by the Committee on Under- 

sea Warfare of the National Academy of Sciences- 

National Research Council. 

Edited by C. J. Lambertsen, M.D., Professor of Phar- 

macology, Department of Pharmacology, School of 

Medicine, University of Pennsylvania. 

Aial9l 1967 approx. 350 pp. 185 figs. $17.00 

~~THE WILLIAMS & WILKINS CO. 
111~ 428 EAST PRESTON STREET, BALTIMORE, MD. 212012 

1 324 

Hardy, Mineral Resources Section, State 
Geological Survey, Lawrence) 

6-7. Society for Biological Rhythm, 9th 
intern. conf., Wiesbaden, West Germany. 
(W. Menzel, Amalie-Sieveking-Kranken- 
haus, Farmsener Landstrasse 73, Ham- 
burg-Volksdorf, West Germany) 

6-9. Germfree Life Research, intern. 
conf., Nagoya, Japan. (M. Miyakawa, 
Dept. of Pathology, Nagoya Univ. School 
of Medicine, Showa-ku, Nagoya) 

7-8. Pennsylvania Acad. of Science, 
mtg., Selinsgrove, Pa. (B. Fried, Dept. of 
Biology, Lafayette College, Easton, Pa. 
18042) 

7-9. American Psychosomatic Soc., 
24th annual mtg., New Orleans, La. (The 
Society, 265 Nassau Rd., Roosevelt, N.Y. 
11575) 

7-9. American Soc. of Internal Medi- 
cine, annual, San Francisco, Calif. (A. V. 
Whitehall, 3410 Geary Blvd., San Fran- 
cisco 94118) 

8. New Mexico Acad. of Science, 
Socorro. (E. L. Cleveland, New Mexico 
State Univ., Las Cruces 88001) 

8-9. Arizona Chest Disease Symp., Tuc- 
son. (L. D. Hudson, Arizona Chest Dis- 
ease Symp., P.O. Box 6067, Tucson 85716) 

8-13. Stereology, 2nd intern. congr., 
Chicago, Ill. (H. Elias, 2020 W. Ogden 
Ave., Chicago 60612) 

9-13. Aerospace Medical Assoc., 38th 
annual, Washington, DC. (Exec. Vice 
Pres., The Assoc., c/o Washington Natl. 
Airport, Washington, D.C. 20001) 

9-14. American Pharmaceutical Assoc., 
114th annual mtg., Las Vegas, Nev. (The 
Association, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

9-15. Cryogenic Engineering, intern. 
conf., Kyoto, Japan. (K. Oshima, Dept. 
of Nuclear Engineering, Univ. of Tokyo, 
Bunkyo-Ku, Tokyo, Japan) 

9-16. Inter-American Inst. of Agricul- 
tural Sciences, mtg., Rio de Janeiro, Brazil. 
(The Institute, Apt. 4359, San Jose, Costa 
Rica) 

10. Blood Group Nomenclature, mtg., 
New York, N.Y. (A. S. Wiener, Office of 
Chief Medical Examiner of New York 
City, 520 First Ave., New York 10016) 

10-12. Methods and Techniques for 
Hospital Volunteers, American Hospital 
Assoc., Pittsburgh, Pa. (E. J. Lanigan, 
840 N. Lake Shore Dr., Chicago, Ill. 
60611) 

10-12. American Soc. of Mechanical 
Engineers, conf., Detroit, Mich. (Meetings 
Manager, ASME, 345 E. 47 St., New 
York 10017) 

10-12. European Federation of Interna- 
tional College of Surgeons, congr., Bar- 
celona, Spain. (Secretary, Intern. Congr., 
1516 Lake Shore Dr., Chicago, Ill. 60610) 

10-12. Great Lakes Research, 10th 
conf., and Intern. Assoc. for Great 
Lakes Research, 1st mtg., Toronto, Ont., 
Canada. (Mrs. J. S. Seddon, Great Lakes 
Inst., Univ. of Toronto, Toronto 5) 

10-12. Institute of Environmental Sci- 
ences, Washington, D.C. (R. P. Jones, Ad- 
miral Corp. 3800 W. Cortland, Chicago, 
Ill. 60647 ) 

10-13. American Assoc. of Petroleum 
Geologists, 52nd annual cony., Los An- 
geles, Calif. (E. W. Ellsworth, AAPG, 
1444 5. Boulder, Box 979, Tulsa, Okia. 
74101) 

10-14. American College of Physicians, 
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SCHOTT Absorption Type 
Colored Optical Filter Glass 

UV Visible IR 
250nm-3000nm 

100 types available in any size, shape and thickness. 
Processed in our New Rochelle Optical Shop. 

Standard stock types: Price $6.50 ea. 2 x 2" x 1 to 3mm. 
Ask for Bulletin CF-417 

SCHOTT Narrow-Band Transmitting 
Interference Filters 

For spectral region from 310 to 2000nm with transmission up to 
60%. Half-band width down to 10nm, depending on filter type. Avail- 
able as: line, line double, band, band double, wedge (VERIL), broad 
band and spectral band filters. Ask for Bulletin 3701-E. 

UV-R-250 REFLECTING-TYPE FILTER 
in the ultraviolet region peaked at 250, 280, and 310 nm, transmitted 
as high as 92%. While this filter works on a reflecting principle, by 
dual reflection, it results in an in-line transmitter in the ultraviolet, 
completely free from radiation of longer wavelengths. 

Ask for Bulletin 3700-E 

U.S. Importers and Distributors of Schott Glass for over 40 years. 

FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 10802 

. * .:..... .... :. te:.. ... ::. ::.:.: .:.:::: ::.::.... ....... ....: .::.: ..... .. .. ......... . ::: .......: 

Quickly and Easily 7 ......... Knob for\. 

........................ .. f counter follow 
I for output. curve~~~~~~~~~~~~~~~~...... .... 

iiF d e S ize: 8 15 4? Counter flo ......... 

r - I i..... ............. , .F-- . . : . in~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ 

it;:: Ste, t l5'X 4t Reset Foot :0 
{for 4" charts) . Knob. Rheostat I . 

%s Tracing aorm 

- for linear or square root charts-easily convertible 
from. one to the other * accurate within 1% or better, 
even on short sections * controllable chart feed speed 
using a foot operated rheostat x portable, easy to 
operate on 110 volt AC current. 

The ROYSON Planimeter provides a simple means for integrating 
strip chart records. It enables quick, easy integration of variables 
that have already been recorded and is widely used for charts of 
all widths as well as for integrating flow on the narrow strip charts 
of pneumatic control systems. 

Send a sample of your chart for a quotation and additional 
data or, call for complete details. 

ROYSON ENGINEERING COMPANY 
strIp char _ records. It enables q , e in o | v 

..... ... ~ ~ /9. Facecetoofice 

Bell-stir puts an end to magnetic stirrer the results of an investigation, only 
problems. Precise r.p.m. control. Cool Bell-stir will do. In six models. May we 
running hour after hour, day after day. give you a face-to-face demonstration? 
Where the slightest variable can affect Just call or write today. 

iWJ ellCO GLASS INC. 
Dept. SM3, VINELAND, NEW JERSEY 08360 * AREA CODE 609, 691-1075 
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7 reasons why 

no other integrator 

can say "ume loops 
The extraordinary Summatic Inte- 

grator provides automatic digital print- 
out of gas chromatographic peak areas. 
Through the use of fresh electronic con- 
cepts, the 1501 Summatic offers more 
convenience features, computing. accu- 
racy and lowest possible cost* for auto- 
matic data processing of analytical 
information. 

The Summatic is not a "me too" 
o 0 1 48 instrument, but is first with the 
0 0 

0 
28 

9 following state-of-the-art design 
o 0 7 0 90 innovations: 
0 0 8 8 7 2 1 Very wide dynamic range (full 0- 
o o 1i 11 1000 my) through first use of "auto- 
0 0 1 2 

ranging".' Allows unattenuated in- 
o 5 2 5 put from flame ionization detector 
o o 0 484 for superior counting statistics. 
o o 0 3 7 22 Unique slope threshold control per- 
0 0 0158 

o o 0 0 4 6 mits baseline noise immunity with- 
0 0 0 0 84 out decreasing slope sensitivity or 
o 3 0 0 84 integrator response time. 
0 

0 
174 3 First to isolate recorder output 

0 0 0 8 1 9 from the G.C. detector, and provide 
0 0 1 4 81 selectable automatic attenuation of 
0 0 

0 2819 recorder signal. 
0 0 7 0 9 0 4Threshold level detector provides a 
0 0 8 8 7 2 second peak detection system com- 
0 0 1 11 

pletely independent of slope to 
000 8 0 5 automatically detect shoulders and 
0 0 0 5 2 5 very broad, slowly eluting, peaks. 
0 0 0 4 

84~5 Built in printer for convenience and 
0 0 0 3 7 2 

0 0 0 1 58 space saving. Peak integrals are 
0 0 1 4 81 accumulated directly in the count- 
0 03 248 er-printer eliminating the cost and 

0 0 7 0 9 0 maintenance of a separate memory 
0 0 8872 system. 
0 0 1 11 3 6Simplest possible installation. 
0 0 

15277~ Substantially lower cost than any 
other electronic digital integrator. 

*Make us prove it. write for Sulumnatic integrator brochure 

Ne-smte/ast ntrmnt rout 

~~I 
Se sa itsug ofrnc ot -3 
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48th annual session, San Francisco, Calif. 
(E. C. Rosenow, Jr., 4200 Pine St., Phila- 
delphia, Pa.) 

10-14. Hospital Librarianship, Ameri- 
can Hospital Assoc., Birmingham, Ala. 
(E. J. Lanigan, Conv. and Mtg. Bureau, 
AHA, 840 N. Lake Shore Dr., Chicago, 
Ill. 60611) 

10-14. Management for Engineers, At- 
lanta, Ga. (Director, Dept. of Continuing 
Education, Georgia Inst. of Technology, 
Atlanta 30332) 

10-14. Inorganic Reaction Mechanisms, 
intern. conf., Cork, Ireland. (E. N. Mul- 
c cahy, Chemistry Dept., University College, 
Cork) 

10-14. P.A.L. Colour Television Sys- 
tem. conf., Nottingham, England. (J. L. 
Regan, Inst. of Electrical Engineers, Savoy 
P1., London, W.C.2, England) 

10-15. Budapest Festival of Technical 
Films, Budapest. Hungary. (Festival of 
Technical Films. Szabadsag ter 17, Buda- 
pest) 

10-15. French Inst. of Electrical and 
Electronic Engineers, intern. conf., Paris. 
(Colloque Intern. stir l'Elcctronique et de 
l'Espace, 16 rue de Presies, Paris 15") 

10-15. Seminar on Nutrition, Santo 
Domingo, Dominican Republic. (Inter- 
American Children's Inst., Health Section, 
Ave. 8 de Octubre 2882, Montevideo, 
Uruguay) 

11-13. Hospitals and Rehabilitation, 
American Hospital Assoc., Denver, Colo. 
(E. J. Lanigan, Conv. and Mtg. Bureau, 
AHA, 840 N. Lake Shore Dr., Chicago, 
III. 60611) 

11-13. Nursing Service and Hospital 
Administration, American Hospital Assoc., 
Chicago, Ill. (E. J. Lanigan, Conv. and 
Mtg. Bureau, AHA, 840 N. Lake Shore 
Dr., Chicago 60611) 

11-13. British Biophysical Soc., Oxford, 
England. (A. R. Peacocke, St. Peter's Col- 
lege, Oxford) 

11-13. Cleveland Electronics Conf., 
Cleveland, Ohio. (Office of Technical Ac- 
tivities lloard, 345 E. 47 St., New York 
10017) 

11-13. Faraday Soc., Exeter, England. 
(Faraday Soc.. 6 Gray's Inn Sq., London, 
W.C. 1, England) 

11-13. Decision Making in National 
Science Policy. symp., London, England. 
(Ciba Foundation, 41 Portland P1., Lon- 
don, W. 1) 

12-13. Point Defects on Metals, Inst. 
of Physics and Physical Soc. and Inst. of 
Metals, conf., Reading, England. (Meet- 
ings Officer, Inst. of Physics and Physical 
Soc., 47 Belgrave Sq., London, S.W.1, 

XEngland) 
12-14. Electronic Information Handling, 

2nd natl. conf., Pittsburgh, Pa. (A. Kent, 
Knowledge Availability Systems Center, 
Univ. of Pittsburgh, Pittsburgh, Pa. 15213) 

12-14. Optical Soc. of Amer., Colum- 
bus, Ohio. (Miss M. Warga, OSA, 1155 
16th St., NW, Washington, D.C. 20036) 

12-14. Shock Tube Symp., 6th intern., 
Freiburg. West Germany. (R. G. Fowler, 
Dept. of Physics, Univ. of Oklahoma, 
Norman 73069) 

13-IS. American Assoc. for Cancer Re- 
search, 48th annual mtg., Chicago, Ill. 
(Secretary-Treasurer, The Association, 
7701 Burholme Ave., Philadelphia 11, Pa.) 

13-14. Teaching of Mathematics to 
Physicists, Inst. of Physics and Physical 

Laboratory Ed HEAT 
Apparatus for: L1 LIGHT 

ZeMOTION 

to be ^ so0 

.......... ...... . .. . .. .. . . . .. ...... .. .... =............. 

__........ . ....... ... .. ... ....... . .. 

.. . . ....... 
.... .............. 

... ... .. .. : . : :: . ::::. :..., .. . . 

_.-, . -C :: - - .:. 

+ 

^ s ^ z ^ 

~~~~~~~~~....: . .. ... 

_... .:.: : :.: ....., 

small, light,_ 

hot & strong means: 

MIDGET STI R- PLATE 
COMPACT & LIGHT - Sturdy cast aluminum 
top is 3?/" square - total weight only 2'/z 
lbs. - Ideal for rack set-ups. 

AS MIDGET HOT PLATE - Reaches maximum 
260C (500F) in 10 min. - variation is only 
plus or minus 3 degrees C at top temperature. 

AS MAGNETIC STIRRER - Turns gently or 
stirs vigorously as needed - strong magnetic 
coupling stays locked in-as slow as 60 rpm. 

PRECISE CONTROLS - Separate and stepless 
- Heat or stir independently or together. 

Model SP-10105B (3?" Sq. Top)... $72.50 
Model SP-A1 025B (71/a" Sq. Top)... .$84.50 

I/ew CATALOG 67 
Write today for your free copy 

48-Page catalog shows | 
expanded line: furna- | 4* - 
ces, controls, h o t S 

Stir - Plates, Stir - < 

Lights, Dri-Baths, in- | 
cubators, lab-lights, / re 

Built funae c 

Contact Dept. 5680 for name of nearest dealer 
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Soc. and Inst. of Mathematics and Its Ap- 
plications, conf., Exeter, England. (Meet- 
ings Officer, Inst. of Physics and Physical 
Soc., 47 Belgrave Sq., London, S.W.1, 
England) 

13-16. British Medical Assoc., annual 
clinical conf., Londonderry, Northern Ire- 
land. (Secretariat, Tavistock Sq., London, 
W.C. 1, England) 

14-21. French Physical Soc., 61st ex- 
hibition, Paris. (The Society, 33 rue 
Croulebarbe, Paris 13e) 

15-16. American Soc. for Artificial In- 
ternal Organs, annual mtg., Atlanta, Ga. 
(P. M. Galletti, Dept. of Physiology, Em- 
ory Univ., Atlanta) 

15-16. Histochemical Soc., 18th annual 
mtg., Chicago, 111. (G. M. Lehrer, Div. of 
Neurochemistry, Mount Sinai School of 
Medicine, 1 E. 100 St., New York 10029) 

15-16. Nucleic Acids Symp., Santa 
Monica, Calif. (M. S. Dunn, 9325 Venice 
Blvd., Culver City, Calif.) 

16-21. American Physiological Soc., 
spring mtg., Chicago, Ill. (The Society, 
9650 Rockville Pike, Bethesda, Md. 
2001 4) 

16-21. Federation of American Societies 
for Experimental Biology, annual mtg., 
Chicago, 11. (FASEB, Convention Office, 
9650 Rockville Pike, Bethesda, Md. 20014) 

16-21. International Cartographic As- 
soc., general assembly and technical conf., 
Amsterdam, Netherlands. (F. J. Ormeling, 
Secretary-Treasurer, Bachlaan 39, Hil- 
versum, Netherlands) 

16-21. Society of Motion Picture and 
Television Engineers, 101st semiannual 
conv., New York, N.Y. (Executive Secre- 
tary, 9 E. 41 St., New York 10017) 

17-19. Elementary Particles, Inst. of 
Physics and Physical Soc., conf., London, 
England. (Meetings Officer, Inst. of Phys- 
ics and Physical Soc., 47 Belgrave Sq., 
London, S.W. 1) 

17-19. Technical Assoc. of Pulp and 
Paper Industry, 4th annual water conf., 
Philadelphia, Pa. (Technical Secretary, 
360 Lexington Ave., New York 10017) 

17-19. Institute of Electrical and Elec- 
tronics Engineers, Jackson, Miss. (J. E. 
May, 1120 Auburn Dr., Jackson) 

17-20. American Geophysical Union, 
annual mtg., Washington, D.C. (F. R. 
Boyd, Eastern Natl. Mtg. Committee, 
AGU, 1145 19th St., NW, Washington, 
D.C. 20036) 

17-21. American Assoc., of Immunol- 
ogists, Chicago, Ill. (Executive Secretary, 
Massachusetts General Hosp., Boston) 

17-21. American Inst. of Nutrition, an- 
nual mtg., Chicago, Ill. (Secretary, The 
Institute, Dept. of Foods and Nutrition, 
Michigan State Univ., East Lansing) 

17-21. American Soc. of Biological 
Chemists, Chicago, Ill. (Secretary, The 
Society, c/o Harvard Univ., 12 Oxford 
St., Cambridge, Mass.) 

17-21. Central Service Management, 
American Hospital Assoc., Miami Beach, 
Fla. (E. J. Lanigan, Conv. and Mtg. Bu. 
reau, 840 N. Lake Shore Dr., Chicago, 
III. 6061 1) 

17-21. Use of Isotopes and Radiation 
in Plant Pathology Studies, Intern. Atom- 
ic Energy Agency and Food and Agricul- 
ture Organization, symp., Vienna, Austria. 
(J. H. Kane, Chief, Conf. Branch, D~iv. of 
Technical Information, Atomic Energy 
Commission, Washington, D.C. 20545) 
10 MARCH 1967 
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IN PLASTIC 

LABORATORY BOTTLES 
New Nalgene? Laboratory Bottles molded of transparent polyvinyl chloride! 
Unaffected by salts, vegetable or mineral oils, excellent for shipping liquids. 
PVC bottles are the latest addition to our extensive bottle line. Available in 
stock from 4-32 oz. 

The Nalgene name is molded right in-your assurance of highest quality. 
More labs specify Nalgene Labware than all other brands of plastic labware 
combined. Hpw about you? Specify Nalgene Labware from your lab supply 
dealer 6 67 catalog, or write Dept. 2703, Nalgene Labware 
Division oche 'e 3 
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Now have unmatched convenience and economy with four heavy duty magnetic 
stirrers in one by Henry TROEMNER! Four separate stirrers, driven by individ- 
ual motors, are controlled by individual rheostats and on-off switches. Each 
stirrer is capable of uniform mixing up to four liters at 1000 rpm's! With 
Model 601 you get more versatility, more time-saving operation. more con- 
venience than ever before! The sturdy', lightweight case design includes air 

cooling, sound-proofing and mounting rods at 
each stirrer location. Model 601 is priced at 

r ~~~~~~ ~$285.00 f.o.b. Phila., and delivered ready for 

f l 

Nowhaveunmatchedconvenieplug-in and use. Order now or write for litera- 
ture: Henry TROEMNER, Inc., 6823 Greenway 
Ave., Phila., Pa. 19142. 

Model 600 available with 4 - Tr oeM nEr 
Synchronous Magnetic Stirrers! 

c~~~~~~ultvfuge~~~~~~~~~~~~..... 

Many heads are better meant, you reach 23,400 
than one. The UV offersrpm and 37,950 g. Your 

ovrt hry Plus, hundreds IEC dele9hs4heUVi 

rSearchrTheofs t M agndti vtrersatleU tim, wieu o Blei V 

hadls oh.Yo et560 p _ _ N ERN~ O A 
and 450 g ith arge apacty Q I M N D 
heads. With~ ~ ~ mut-pe atac - 30SCODVNU EEHM EGTS AS 29 
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NEW BOOKS 

(Continued from page 1237) 

Martin Levey, Ed. Univ. of Pennsylvania 
Press, Philadelphia, 1967. 365 pp. Illus. 
$8.50. Fifteen papers; most of the papers 
are in English, others are in German 
or French. 

The Biochemistry of Copper. Proceed- 
ings of the Symposium on Copper in 
Biological Systems (Harriman, N.Y.), Sep- 
tember 1965. Jack Peisach, Philip Aisen, 
and William E. Blumberg, Eds. Academic 
Press, New York, 1966. 606 pp. Illus. 
$23.50. Thirty-seven papers. 

The Biology of Human Adaptability. 
Based on a Wenner-Gren conference 
(Burg-Wartenstein), 1964. Paul T. Baker 
and J. S. Weiner, Eds. Oxford Univ. 
Press, New York, 1966. 549 pp. Illus. 
$16.80. Eighteen papers. 

Calculus with Analytic Geometry and 
Linear Algebra. Leopoldo V. Toralballa. 
Academic Press, New York, 1966. 936 pp. 
Illus. $11.95. Academic Press Textbooks 
in Mathematics Series. 

Canadian Journal of Earth Sciences. vol. 
3, No. 6. Papers presented at a Sym- 
posium on Glacier Mapping (Ottawa), 
September 1965. H. C. Gunning, Ed. 
Natl. Research Council, Ottawa, Canada, 
1966. 179 pp. Illus. Maps. Paper, $2. 
Twenty papers. 

Ceramics in Machining Processes. Alan 
G. King and W. M. Wheildon. Academic 
Press, New York, 1966. 329 pp. Illus. 
$14.50. 

Clinical Pharmacology. vol. 1. Perga- 
mon, New York, 1966. 387 pp. Illus. 
$12.50. International Encyclopedia of 
Pharmacology and Therapeutics. Nine- 
teen papers. 

Cognitive Consistency: Motivational 
Antecedents and Behavioral Consequents. 
Shel Feldman, Ed. Academic Press, New 
York, 1966. 326 pp. Illus. $8.50. Nine 
papers. 

The Cold War in Biology. Carl C. Linde- 
gren. Planarian Press, Ann Arbor, Mich., 
1966. 123 pp. Illus. $6.50. 

Communication Satellite Systems Tech- 
nology. Based on the AIAA Communica- 
tions Satellite Systems Conference, May 
1966. Richard B. Marsten, Ed. Academic 
Press, New York, 1966. 1071 pp. Illus. 
$12. Fifty papers. Progress in Astronau- 
tics and Aeronautics. 

The Conflicted Relationship. The West 
and the transformation of Asia, Africa 
and Latin America. Theodore Geiger. Pub- 
lished for the Council on Foreign Rela- 
tions. McGraw-Hill, New York, 1967. 319 
pp. $7.95. 

Control Systems Functions and Pro- 
gramming Approaches. vol. B, Applica- 
tions. Dimitris N. Chorafas. Academic 
Press, New York, 1966. 300 pp. Illus. 
$11. Mathematics in Science and Engineer- 
ing Series, vol. 27B. 

Coulomb Excitation. A collection of re- 
prints. K. Alder and A. Winther, Eds. 
Academic Press, New York, 1966. 382 
pp. Thus. $8.50. Perspectives in Physics: 
A Series of Reprint Collections. Eighteen 
papers. 

Current Topics in Bioenergetics. vol. 1. 
D. R. Sanadi, Ed. Academic Press, New 
York, 1966. 304 pp. Illus. $11.50. Seven 
papers. 
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Aa 
1 td 
- _ 00 OSCILLOSCOPE 

r-10-AMPLIFIER 
STIMULATOR 

GCDPE 
COMPACT * ECONOMICAL * VERSATILE 

ECG EMG EEG 

bERVE REACTION PLANT CELL MUSCLE FIBER 
POTENTIAL POTENTIAL POTENTIAL 

PB-3 SCOPE SPECIFICATIONS 
VERTICAL AMPLIFIER 

BAND RISE 
WIDTH SENSITIVITY TIME IMPEDANCE | ACC. 

Oscilloscope I 
Oscilloscope 1 Meg- 

D.C. to 50 MV to SOV/CM Less Single End 
50 KC than Bio-amplifier +5% 

Bio-omplifier in 7 .sec. 20 Megs- 
1 OAV/CM to* Balanced 

100 MV/CM 10 Megs- 
_________________________ Single End 

TIME BASE CRT STIMULATOR PHYSICAL 
TRIG- Amplitude 

SPEED GERING DIA. PHOSPHER .04 to 100 volt DIM. & WT. 
10 j.sec. Internal or 5" P7 frequency 16" x18 x12" 

Cm External (Filters 1 to 1000 cps 45 lbs. 
to Slope, available) Duration 

1 sec/cm + or - .04 to 32 ms 

Catalog Number 7092-680 
For 115 Vac 50-60 cycles 90 watts 

,~~~~~~~~~~~~~~ 

E Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

For additional information- write for Bulletin PB2-65 
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We are pleased to announce the first products of 
our new $1,000,000 Enzyme Plant: 
As many of you have learned, we have been unable to ship all of 
your requirements of the following and several other enzymes. Our 
suppliers have been either unable to meet our needs, or unable to 
consistently meet our specifications. Orders have been delayed and 
your work has been handicapped. Although we are badly overloaded 
already, we set out to break this unfortunate bottleneck. The result 
is our new Enzyme Plant . . . and an ambitious program to make 
Sigma more independent of unreliable outside suppliers. While it is 
contrary to our policy to devote our limited staff to the preparation 
of reagents which are already available from other laboratories, it 
is imperative that we undertake the production of those items which 
are already in default. No expense is being spared to make Sigma 
an even more reliable supplier of the World's Finest Enzymes . . . 
Made in the U.S.A.! 

Now IN STOCK for prompt shipment 

H E X O K I N A S E 
Ammonium Sulfate Suspension 

Crystalline, From Yeast Fraction I and 11* 

Activities: Almost 200% Higher than previously available from 
our former supplier. 
In keeping with the Sigma policy, we are sharply reducing 
the price of Crystalline Hexokinase now that it is made 
BY Sigma-no longer "pfs." 
We can also offer separated Fractions I and II of Kaji 
et al.*, as well as greatly increased purity-over 300 units/mg 
vs only about 100 to 130 units previously available. Activ- 
ities to 700 units should be developed in the future. 

Type C-130 Approx. 100-130 Type C-300 Approx. 300 units/ 
units/mg (This is the old mg Fractions I cnd II of 
grade) Kaji* 

(Formerly) 
200 units ( 2 mg) $ 2.00 200 units $ 3.00 

1,000 units ( 10 mg) 6.75 1,000 units 8.00 
2,500 units ( 25 mg) 13.50 2,500 units 16.00 

10,000 units (100 mg) 53.00 10,000 units 60.00 

Type C-301 Approx. 300 units/mg 
This is essentially Fraction I 2 
of Kaji* 200 units $ 3.50 

t OR 2 1,000 units 12.00 
Type C-302 Approx. 300 units/mg 10,000 units 100.00 

This is essentially Fraction Il 
of Kaii* 

Activities of these Fractions: 1 "unit" will phosphorylate 1 uMole 
of Glucose per minute at 250 C. 

Crude Grades: All crude powdered grades are in stock again, 
and if all goes well, we will be able to ship all normal re- 
quirements promptly. 

Kaji, et al., Ann. of N.Y. Acad. Sci., 94, 798 (1961). 

P H O S P H O G L U C O M U T A S E 
Crystalline, From Rabbit Muscle Ammonium Sulfate Suspension 

Activity: 80-130 units/mg 

2 mg-$7.00 5 mg-$16.00 10 mg-$28.00 25 mg-$59.50 

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 r 

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

The Research Laboratories of 

5 1[ `['7A ~c H E MI C AL C OM PAN Y 

3500 DE KALB ST. * ST. LOUIS, MO. 63118 * U.S.A. 

Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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UNRETOUCHED PHOTOGRAPH 

Eight serum samples on a single acrylamide gel-Reproducible and Intercomparable. 

Eight* samples on the same gel slab; 
compare and analyze them together. 
The serum samples above have been separated simultaneously on a single gel slab. 
Electrophoretic conditions were identical for each sample. 

* To prepare: pour in single gel solution (not eight) and apply samples 
directly into sample slots. 

* After running, stain together, destain together, and evaluate together. 
* Total procedure requires less working time than any other method. 

*Twelve place sample slot former also available. 

Circle Reader Service Card for data sheets and bibliography. 

APPARATUS CORPORATION 
ELECTROPHORESIS/COUNTERCURRENT 

_ _ ~~~220 S. 40th St., Philadelphia, Pa. 19104 * PHONE: Area Code 215 382-2204 

..w ,_ s~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. ....I 4 = . '7. It~~~ ~ ~ ~~~~~~~~~ ~ ~ ~~~~~~~~~~~~~~~~...... ......< 

Hi PRECISION 
RESEARCH NANOLITER LABORATORY CRYOMATIC 

HERE'S OUR OSMOMETER LINE, TODAY... 
What more cam you expect from a leader? 

All of these outstanding the science of osmometry tee in the field, a Hi-Pre- 
osmometers are available are: The first schools of os- vision Research Osmometer, 
from Advanced Instruments, mometry, the first modular and a Nanoliter Osmometer 
the company which first in- osmometer, the first thermo- for samples less than one mil- 
troduced a freezing point electric refrigerator, the first limicroliter. We are adding 
osmometer back in 1955. portable model, and the first others to our growing line. 

We set out to become Hot Line *9 service system. To us LEADERSHIP means 
the leaders in osmometry Now, in addition to the continuing programs of prod- 
* . . and, if sales are any improved 1967 version of our uct improvement, outstanding 
indication, we have suc- original model we also have: service, and fast delivery. 
needed. A few of the con- a new air-cooled refrigerator We think this is the way a 
tributions we have made to with the longest life guaran- leader should act. Don't you? 

WRITE FOR FREE INFORMATION STATING PRODUCT INTEREST. 

cKq# J IDVJINCED 
INSTRUMENTS, Nc. 

40 Kenneth Street / 617 DEcatur 2-8200 
Newton H ighlands, Massachusetts, 02161 
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Descriptive Micrometeorology. R. E. 
Munn. Academic Press, New York, 1966. 
259 pp. Illus. $9.75. Advances in Geo- 
physics, Suppl. 1. 

Diabetes for Diabetics: A Practical 
Guide. George F. Schmitt. Diabetes Press 
of America, Miami, Fla., 1966. 247 pp. 
lllus. $5.95. 

Dynamic Stability of Structures. Pro- 
ceedings of an international conference 
(Evanston, Ill.), October 1965. Spon- 
sored by the Air Force Office of Scientific 
Research and Northwestern University. 
George Herrmann, Ed. Pergamon, New 
York, 1967. 323 pp. Illus. $16.50. Seven- 
teen papers. 

Exercises in Mathematics. J. Bass. Trans- 
lated from the French edition (Paris, 
1965) by Scripta Technica. Academic 
Press, New York, 1966. 471 pp. Illus. 
$14.75. 

F-Centers in Alkali Halides. Jordan J. 
Markham. Academic Press, New York, 
1966. 412 pp. Illus. $16. Solid State 
Physics, Suppl. 8. 

Free and Inexpensive Educational Aids. 
Thomas J. Pepe. Dover, New York, ed. 
3, 1966. 189 pp. Paper, $1.75. 

Functional Analysis and Numerical 
Mathematics. Lothar Collatz. Translated 
from the German edition (Berlin, 1964) 
by Hansj6rg Oser. Academic Press, New 
York, 1966. 493 pp. Tlus. $18.50. 

Fundamentals of Immunology. William 
C. Boyd. Interscience (Wiley), New York, 
ed. 4, 1967. 791 pp. Illus. $14.95. 

Fundamentals of Theoretical Organic 
Chemistry. 0. A. Reutov. Translated from 
the second Russian edition by Scripta 
Technica. Thomas J. Katz, Translation 
Ed. Appleton-Century-Crofts (Meredith), 
New York, 1967. 601 pp. Illus. $21. 

The Fungi: An Advanced Treatise. vol. 
2, The Fungal Organism. G. C. Ainsworth 
and Alfred S. Sussman, Eds. Academic 
Press, New York, 1966. 823 pp. Illus. $27. 
Twenty-three papers. 

Generalized Functions. vol. 5, Integral 
Geometry and Representation Theory. I. 
M. Gel'fand, M. I. Graev, and N. Ya. 
Vilenkin. Translated from the Russian 
edition (Moscow, 1962) by Eugene Saletan. 
Academic Press, New York, 1966. 467 pp. 
Plus. $17. 

Glucuronic Acid, Free and Combined: 
Chemistry, Biochemistry, Pharmacology, 
and Medicine. Geoffrey J. Dutton, Ed. 
Academic Press, New York, 1966. 647 
pp. Illus. $25. Nine papers. 

A Guide to the Solar Corona. Donald 
E. Billings. Academic Press, New York, 
1966. 333 pp. Illus. $14. 

Heritage from Mendel. Proceedings of 
the Mendel Centennial Symposium (Fort 
Collins, Colo.), September 1965. Spon- 
sored by the Genetics Society of America. 
R. Alexander Brink and E. Derek Styles, 
Eds. Univ. of Wisconsin Press, Madison, 
1967. 467 pp. Illus. Paper, $2.95; cloth, 
$10. Twenty-one papers. 

A History of the Thermometer and Its 
Use in Meteorology. W. E. Knowles Mid- 
dleton. Johns Hopkins Press, Baltimore, 
1966. 263 pp. Illus. $10. 

The Human Dimension: Experiences 
in Policy Research. Hadley Cantril. Rut- 
gers Univ. Press, New Brunswick, N.J., 
1967. 216 pp. Illus. $7.50. 

The Hypnotic Investigation of Dreams. 
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Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ion Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: DEAE-, 
CM- and SE-Sephadex. Since 
their introduction they have been 
used extensively, particularly in 
the biochemical and clinical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 
esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 

IL0 Ml Fr-6-P2%T 25 37A 

oo - Hexose mono phosphates Fr 0 1 

AMP ADPj ATP 

60 - 

glycogen 5 

40 - 

glucose 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volume' 

Form (meq/g) (mI /g) 
DEAE- r 

Sephadex A-25 40-120u Cl 35 ?0.5 5-9 

SephadexA-50 40-120A Cl-13 5? 0. 5 25-33 

Cation Exchangers (Bead Form) 
Type Grade Ionic Capacity Bed Volumer 
____M- ______ ______ Form (meq/g) (m/g) 

CM- 
Sephadex C-25 40-1201A Na 4.5 t 0.5 6-10 
CM- 
Sephadex C-50 40-1l20 Na 4.5 ? 0:5 32-40 
SE-I I 
Sephadex C-25 40-120A Na+ 23+03 | 5-9 
SE- ' 3 0 1 _ _ _ _ 

Sephadex C-50 40-X201AI Na+ 2 3 + ? 3 _ 30-38 
1. In Tris-HCI buffer. pH=R.3. ionic strength=0.05. 
2. In sodium phosphate buffer. pH =6. ionic strength=0.06. 

For additional technical information, including 
booklet on Sephadex Ion Exchangers, write to: 

= PHARMACIA FINE CHEMICALS INC. 
, t800 Centennial Avenue, Piscataway. N. J. 08854 

Pharmacia (Canada) Ltd.. 110 Place Cr~mazie, 
_ Suite 412. Montreal 11, P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS. Uppsala. Sweden.) 

See us at the Federation Meeting- 
B~ooths 63, 64, 79, and 81 

/ 

Ad~~:4 

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. 

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.~~~~4 S. STONWAR 
A' SIESZbW 0 

^;6.K~~~~~~ 4w 

Chemistry 
A New Look 

144 Pages 
$2.95/$2.36 prepaid* 

In 1964 the National Acad- 
emy of Sciences appointed a 
committee of distinguished 
chemists to survey the state 
of chemistry in the United 
States and to indicate its 
most critical needs and its 
opportunities for progress. 
This paperback reprints those 
sections of the committee re- 
port which deal with the 
state of chemistry today. It 
is directed particularly to 
young men and women in- 
terested in becoming scien- 
tists and is published in the 
hope that this picture of 
modern chemistry will assist 
students (and their advisors) 
in evaluating prospective 
careers in science. 

CONTENTS 

Summary 
Basic Research in Chemistry 

Instrumentation for Basic 
Research in Chemistry 

The Relationship of 
Chemistry to Other Sciences 
Chemistry and Agriculture 

Chemistry and National 
Defense 

Chemistry and Technology 
Chemistry and Education 

*20% OFF ON PREPAID 
ORDERS. 

W. A. Benjamin, Inc. 
1 PARK AVENUE * NEW YORK 10016 
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New Environmental 
Rooms & Incubators 
For cultures, biologicals, animal rearing, food sam- 
pling, etc., Tenney space age technology now 
produces a new line of environmental rooms and 
incubators. These new rooms and incubators give 
precise temperature control from .40o C to +600 C 
in one of four ranges. They range in size from 
2' x 3' x 5' to 12' x 18' x 7'. Write today for complete 
information. 

ENGINEERING, IN!C.f 

1090 Springfield Road * Union, New Jersey 07083 

225 

YOU ARE INVITED TO ATTEND 

THE CHEMICAL EXPOSITION 

IN 

EXHIBITION HALL 

HOTEL FONTAINEBLEAU 

MIAMI BEACH, FLORIDA 

WIDE RANGE OF CHEMICAL EQUIPMENT, 

PRODUCTS, SERVICES AND PUBLICATIONS 

TO BE SHOWN BY EXHIBITORS 

EXHIBIT HOURS 

TUESDAY, APRIL 11: 12:00 Noon to 12 Midnight 

WEDNESDAY, APRIL 12: 10:00 A.M. to 6:00 P.M. 

THURSDAY, APRIL 13: 9:00 A.M. to 5:00 P.M. 

Sponsored by the Florida Section and the American Chemical Society 

At the 153rd National Meeting 

American Chemical Society 

Miami Beach, Florida 

April 9-14, 1967 

I 1-a g 

I 1 IC 

:L~ g' S 

Wrt~p.E o opeeEnvironmental Division Calo._5_ 

I / * ~~15 Park Street, Springfield, Massachusetts 01103 . Phone (413) 732-6233 _ 
A complete line of environmental equipment in all sizes _ 
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AAAS Membership 

Includes These 

Benefits: 

1. Annual dues of $8.50 include a subscription to 
SCIENCE, the only U.S. weekly journal of re- 
search. Scientists in all fields rely on SCIENCE 
for news of the significant advances in research. 
Written and edited by scientists, SCIENCE exploits 
the speed made possible by modern printing tech- 
nology for rapid publication of research reports 
without loss of the reviewing procedures essential 
for admission of new work to the scientific record. 
Published by the American Association for the Ad- 
vancement of Science, SCIENCE is one of the most 
frequently cited journals in the world's scientific 
literature. 

2. Fellowship in AAAS honors meritorious con- 
tributions to science and makes members eligible 
to serve on the AAAS Council, the Association's 
governing body, or to be elected as officers or di- 
rectors. Fellows are nominated from among the 
membership by section secretaries and by other 
Fellows. 

3. All members receive the quarterly newsletter 
of Association affairs, the AAAS Bulletin and may 
order SYMPOSIUM volumes, reporting advanced 
work in selected fields of science, at a reduced price 
for direct, prepaid orders. 

5. Members share the satisfaction of supporting 
AAAS work to 

* Improve the effectiveness of science in the 
promotion of human welfare. 

* Increase public understanding of science. 
* Improve science education at all levels. 

An Invitation 
You are cordially invited to join AAAS by filling 

out the membership card on this page. Annual dues 
of $8.50 include weekly copies of SCIENCE. 

Scientists in other countries are cordially wel- 
comed as members of the Association. Membership 
is open to scientists abroad at the same annual 
dues as that paid by members in the United States, 
and this includes weekly copies of SCIENCE. 
SCIENCE is now reaching a world-wide audience 
numbering 130,000. 
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American Association for the 
Advancement of Science 

1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

I apply for AAAS membership at 
annual dues of $8.50: 

Full name ............................ 

A ddress ............................ 

City ............ State ...... ZIP ...... 

7] Please bill me 7] Check enclosed 

Your signature ........................ 

( )I propose for AAAS membership: 

Full name ........................... 

Address ... 

City .. State.ZIP. 

An invitation to join AAAS will be sent to 
any colleague you may wish to propose. Sign 
below if we may use your name in extending 
this invitation. 

Your signature............. 
MW 

GORDON RESEARCH 

CONFERENCES, 1967 

Dr. W. George Parks, Director 

Department of Chemistry 

University of Rhode Island 

Kingston, Rhode Island 

Qualified scientists are invited to submit ap- 

plications for attendance at the Gordon Re- 

search Conferences. 

Application forms may be obtained by re- 

turning the attached post card. 

An Invitation to 
Join tde AAAS 

Since 1848 the American Association for the 

Advancement of Science has been a professional 
bond linking scientists in all fields and an instru- 

ment for securing the benefits of science for 

human welfare. Virtually all scientific leaders 

and most other scientists in this country have 

been members of the AAAS over the past 119 

years. 

Scientists in other countries as well as scien- 

tists in the United States are cordially invited to 

join and to receive weekly copies of SCIENCE. 

Use the membership card on this page. If you 
are already a member, use it to suggest others 

who would appreciate receiving an invitation 

to join AAAS. Annual dues of $8.50 include 

weekly copies of SCIENCE and other member- 

ship benefits. 

AAAS also sponsors the Gordon Research 

Conferences, informal week-long seminars that 

bring together active research workers from 
laboratories in the UPS. and abroad for consider- 
ation of nlew directions in chemical research. 



C. Scott Moss. Wiley, New York, 1967. 
302 pp. Illus. $7.50. 

The Idea of a World University. Mi- 
chael Zweig. Southern Illinois Univ. Press, 
Carbondale; Feffer and Simons, Lon- 
don, 1967. 224 pp. $7. 

International Marketing: A Compara- 
tive Systems Approach. David Carson. 
Wiley, New York, 1967. 551 pp. $9.95. 
Wiley Marketing Series. 

International Review of Neurobiology. 
vol. 9. Carl C. Pfeiffer and John R. 
Smythies, Eds. Academic Press, New York, 
1966. 440 pp. Illus. $16.50. Seven papers. 

International Review of Research in 
Mental Retardation. vol. 2. Norman R. 
Ellis, Ed. Academic Press, New York, 
1966. 382 pp. Illus. $11.50. Ten papers. 

Introduction to the Theory of Algebraic 
Numbers and Functions. Martin Eichler. 
Translated from the German edition (Ba- 
sel, Switzerland, 1963) by George Striker. 
Academic Press, New York, 1966. 340 
pp. $14.50. 

Introductory Descriptive Chemistry: Se- 
lected Nonmetals, Their Properties and 
Behavior. Ronald C. Johnson. Benjamin, 
New York, 1966. 154 pp. Illus. Paper, 
$2.45; cloth, $4.95. 

The Kanuri of Bornu. Ronald Cohen. 
Holt, Rinehart, and Winston, New York, 
1967. 125 pp. Illus. Paper, $1.75. 

Laboratory Experiments in Biochemis- 
try. Louise J. Daniel and A. Leslie Neal. 
Academic Press, New York, 1966. 311 pp. 
Illus. Paper, $5.95. 

Lectures on Quantum Field Theory. 
P. A. M. Dirac. Belfer Graduate School 
of Science, Yeshiva Univ., New York; 
Academic Press, New York, 1966. 159 pp. 
$7.50. Belfer Graduate School of Science 
Monographs Series, vol. 3. 

Macromolecular Reviews. vol. 1. 
A. Peterlin, M. Goodman, S. Okamura, 
B. H. Zimm, and H. F. Mark, Eds. Inter- 
science (Wiley), New York, 1967. 312 pp. 
Illus. $12. Six papers. 

Man-Apes or Ape-Men? The Story of 
Discoveries in Africa. Sir Wilfrid E. Le 
Gros Clark. Holt, Rinehart, and Winston, 
New York, 1967. 160 pp. Illus. $3.95. 

Mechanistic Organic Photochemistry. 
Douglas C. Neckers. Reinhold, New 
York, 1967. 334 pp. Illus. $14.75. Rein- 
hold Chemistry Textbook Series. 

The Method of Second Quantization. 
F. A. Berezin. Translated from the Rus- 
sian edition by Nobumichi Mugibayashi 
and Alan Jeffrey. Academic Press, New 
York, 1966. 240 pp. $10. Pure and Ap- 
plied Physics, A Series of Monographs 
and Textbooks. 

Methods in Bremsstrahlung Research. 
0. V. Bogdankevich and F. A. Nikolaev. 
Translated from the Russian edition (Mos- 
cow, 1964) by Scripta Technica. David 
E. Alburger, Translation Ed. Academic 
Press, New York, 1966. 229 pp. Illus. 
$9.50. 

Methods in Enzymology. vol. 8, 
Complex Carbohydrates. Elizabeth F. Neu- 
feld and Victor Ginsburg, Eds. Academic 
Press, New York, 1966. 785 pp. Illus. $26. 
There are 119 papers. 

Microwave Scanning Antennas. vols. 2 
and 3. vol. 2, Array Theory and Practice 
(416 pp. $15.50); voll. 3, Array Systems 
(43 8 pp. $16.50). R. C. Hansen, Ed. 
Academic Press, New York, 1966. Illus. 
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ditiore s 

Atlas of 

Human Histology 

3rd (1967) Edition, Ready May. 

111 Original Color Plates. 243 Pages. 

o, 10 new full page plates-on bone and bone marrow, nerves and 
nerve fibers, dorsal root ganglion, thoracic, spinal cord, the 
heart, the spleen, the vagina and the placenta. 

| ' 7 new figures added to existing plates. 

O Sequence of presentation rearranged to conform to major text- 
books of histology. 

o Terminology updated in line with major textbooks and the 
Nomina Anatomica. 

t A color atlas of drawings, this ideal auxiliary text presents the 
usual histological entities encountered by the beginning student 
in a minimum of space and time. Legends accompany each 
plate on facing pages. 

Coming in August- 

TEXTBOOK OF RADIATION BIOLOGY 

By Donald J. Pizzarello & Richard L. Witcofski 

Since 1785| 

LEA & FEBIGER| 
WASHINGTON SQUARE PHILADELPHIA, PA. 1 9106 
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ORGANIC CHEMISTRY-Third Edition 

Harold Hart and Robert D. Schuetz 

Extensively rewritten, retaining successful features and 
proven appropriateness for the first course. 

353 pp./1966/$7.75 

Study Guide and Solutions Book 131 pp./1966/$3.50 

Laboratory Manual for Organic Chenmistry-Fourth Edition 
About 200 pp./March 1967 

THE IMPORTANCE OF 
ANTIBONDING ORBITALS 

Hans H. Jaffe and Milton Orchin 
A major contribution to teaching and understanding molec- 
ular orbital theory as related to bonding problems in both 
ground and excited states. 128 pp. paper/Spring 1967 

Hou hiton Mililin 
Boston I Atlanta I Dallas / Geneva, 111.1/ New York I Palo Alto 

* -- 

0 Handles up to 12 samples N-EVAP Model 
105 

at a time. 
* Uses air or nitrogen as the 

evaporating agent. 

* To danger of loss by 

bumping. 
*Ech sample easily access, 

wib e r fo the front. __ 
Simple to op r. _ | v 

*Requires Only1"xi 
bench-space. 

ThsMdel 105 is a 

1jesvn 
nd convenietac 

? 

esort for column crm 
tographY andcutcurn 

? 

extractions. Hade B ofmple 
i50 M. Erlenmeyer 

sp i 25 mm . max. 
dia. sape 

scintillation vials. 
test tubes or cnrlae 

rom 
Water bath cnrlal 
350 to 70 C. 

Write today for Bulletin..603 
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the NEW Pope LIQUIPHASE Extractor 
with individual cells for 
simulatneous efficient ex- 
traction of small sam- 
ples . . . operates on the 
principle of equilibration 
between two immiscible 

.Iu ^111 r = 1 _ \ liquids, similar to coun- 
tercurrent distribution 
cells . . . design of cells 
also permits multiple ex- 
tractions in each cell. 
Developed originally for 
insecticide analysis,* this 
extractor will be useful 
in any laboratory. 

the Pope 
POLY-SIAGE 

Fractionator 
expandable countercurrent dis- 
tribution apparatus . . . start 
with the economical 10 cell unit 
and expand it later on to con- 
tain up to 40 cells. Available 4-, 
with cell capacities of 10, 40, 
or 100 m. * Beroza, M., Bowman, M. C., 

Anal. Chem. 38, 837 (1966). 

n _13 n 13604 WEST REICHERT AVENUE 
e | I MENOMONEE FALLS, WIS. 53051 

TEL. 781-4920 AREA CODE 414 

SCIENTIFIC INC 

uNO 4iWANG electronic 
calculators cost less than 
3 ordinary units: - 
New design permits simultan-...,_, 
eous independent operation.... 
of 4 keyboard/display con- ij 
soles from a single, compact L 
electronics package. 
* Individual consoles _ th 

as low as $780 : s |ultal 
* Performs +,-., , . ll l 

X,ex2, V e', logex atia - 
single keystroke a c 

* Availablewith additional 

strorage reckgisers 

* 80step plug in 
programmer available 

* Occupies only 8" x 10" Write today for 
desk space complete information 

X WANG 
LABORATORIES. INC. Dept. DD-3, 836 North St., Tewksbury, 

Mass. 01876 Tel. (617) 851-7311 

SCIENCE, VOL. 155 



Mixing: Theory and Practice. vol. 1. 
Vincent W. Uhl and Joseph B. Gray, 
Eds. Academic Press, New York, 1966. 
350 pp. Illus. $15.50. Five papers. 

The New Age in Physics. Sir Harrie 
Massey. Basic Books, New York, ed. 2, 
1967. 386 pp. Illus. $10. 

Nuclear Magnetic Resonance for Or- 
ganic Chemists. D. W. Mathieson, Ed. 
Royal Institute of Chemistry; Academic 
Press, New York, 1967. 297 pp. Illus. 
$10.50. Nine lectures delivered at a sum- 
mer school in 1964. 

Numerical Analysis: An Introduction. 
Based on a symposium organized by the 
Institute of Mathematics and Its Applica- 
tions (Birmingham, England), July 1965. 
J. Walsh, Ed. Academic Press, New York, 
1966. 226 pp. Illus. $10. Sixteen papers. 

One Man's Log. The personal account of 
a member of Thor Heyerdahl's expedi- 
tion to Easter Island. Edwin N. Ferdon, 
Jr. Rand McNally, Chicago, 1966. 198 
pp. Illus. $4.95. 

Optical Interferometry. M. Frangon. 
Translated from the French by I. Wil- 
manns. Academic Press, New York, 1966. 
319 pp. [Ilus.. $13.50. 

Personalities and Cultures: Readings in 
Psychological Anthropology. Robert Hunt, 
Ed. Published for the American Museum 
of Natural History. Natural History Press, 
Garden City, N.Y., 1967. 456 pp. Paper, 
$2.50. American Museum Sourcebooks in 
Anthropology. Eighteen papers. 

Phenolic Compounds and Metabolic 
Regulation. Bernard J. Finkle and Victor 
C. Runeckles, Eds. Appleton-Century- 
Crofts (Meredith), New York, 1967. 167 
pp. Illus. $7.50. Five papers. 

Physical Acoustics: Principles and 
Methods. vol. 4, pt. A, Applications to 
Quantum and Solid State Physics. War- 
ren P. Mason, Ed. Academic Press, New 
York, 1966. 410 pp. Illus. $15.50. Nine 
papers. 

Physics of Shock Waves and High- 
Temperature Hydrodynamic Phenomena. 
vol. 1. Ya. B. Zel'dovich and Yu. P. 
Raizer. Translated from the Russian by 
Scripta Technica. Wallace D. Hayes and 
Ronald F. Probstein, Translation Eds. 
Academic Press, New York, 1966. 488 
pp. Illus. $18. 

Physics of Thin Films: Advances in 
Research and Development. vol. 3. Georg 
Hass and Rudolf E. Thun, Eds. Academic 
Press, New 'York, 1966. 332 pp. Illus. $14. 
Six papers. 

Plane Vector Fields. M. A. Krasnosel'- 
skiy, A. I. Perov, A. I. Povolotskiy, and 
P. P. Zabreiko. Translated by Scripta Tech- 
nica. Academic Press, New York, 1966. 
242 pp. Illus. $8. 

Pleistocene and Post-Pleistocene Cli- 
matic Variations in the Pacific Area. A 
symposium (Honolulu), August-September 
1961. Sponsored by National Academy 
of Sciences, Bernice Pauahi Bishop Mu- 
seum, and the University of Hawaii. 
David I. Blumenstock, Ed. Bishop Mu- 
seum Press, Honolulu, 1966. 192 pp. Illus. 
Paper, $5. Nine papers. 

Primitive and Archaic Medicine. Henry 
B. Sigerist. Oxford Univ. Press, New 
York, 1967. 586 pp. Illus. Paper, $3.50. 
Reprint, 1951 edition. 

Principles of Autonomic-Somatic Inte- 
grations. Physiological basis and psycho- 

10 MARCH 1967 

New from Bio-Rad! 

Bio- Ge A, spherical agarose for 

gel filtration 
Extends the range of aqueous gel filtration to 
150,000,000 molecular weight. 

Bio-Gel A is agarose in spherical bead form, produced by Bio-Rad's own 
unique process. There are six gels in the series which give an overall operating 
range from 10,000 to 150,000,000 molecular weight. This range means that 
Bio-Gel A is applicable for use with viruses, large proteins and other macro- 
molecules that have not been separable up to now by gel filtration techniques. 

Techniques and Applications Bio-Gel A is used in columns for the sep- 
aration of materials by differences in their molecular weights. It operates 
essentially the same as other aqueous' gel filtration media, including Bio-Gel P, 
Bio-Rad's polyacrylamide gel series. 

A typical application is illustrated in the curve below, which shows the 
separation of a mixture that ranges in molecular weight from Tobacco Mosaic 
Virus at approximately 30,000,000 down to Cytochrome C at 13,000. 

Availability Bio-Gel A is supplied fully hydrated in buffer, in 500 ml and 
liter quantities. Each gel is available in two particle sizes: 50-100 mesh beads 
for maximum flow rate and 100-200 mesh beads for maximum resolution. 

Bio-Gel A-5m, 100-200 mesh 
Buffer: Tris-NaCI, pH 7.3 
Column: 2 X 94.3 cm 

. Flow rate: 24 ml/hr 
Sample: 1 ml 

= 

-M 
E 0.- ' E 

97.9 149 198 217 260 
. I .. . . 

Elution Volume - ml 

Full technical information and details of the reasonable pricing are given in 
a new bulletin, BG-5, now ready for distribution. For your free copy please 
fill out the coupon below and return it to Bio-Rad. 

Dept. S-26 

Bio-Rad Laboratories, 32 & Griffin Avenues, Richmond, California 
Gentlemen: Please send my free copy of your new Bulletin BG-5, which I 
describes Bio-Gel A for aqueous gel filtration of macromolecules. I 

INAME TITLE 

| ORGANIZATION 

|ADDRESS I 
I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I 

I CITY STATE ZIP I 
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| PULSHING CORPORATION 

guide to the 
NMR empirical method: 
a workbook 

by Roy H. Bible, G. D. Searle & Co. 

CONTENTS: General considerations, appearance 
of a good spectrum, concept of the chemical 
shift, use of the integration curve, and D2O ex- 
change * First-order spin systems, presence of 
impurities, and an unknown * General problems 
involving chemical shifts, first-order spin sys- 
tems, exchange rates, and use of the integration 
curve * First-order couplings to H2, C13, F19, and 
p31; spinning side bands * Simple unexpected 
non-equivalence of protons * Higher-order spin 
systems; AB, AB2,, A.B., A',B'2, ABX, and ABC; 
calculations for AB, AB. and ABX; "virtual" cou- 
pling * General problems involving higher-order 
patterns * Unexpected non-equivalence of pro- 
tons involving higher-order spin systems * Gen- 
eral problems. 

305 PAGES FEBRUARY 1967 $9.50 

also available: 

interpretation of 
NMR spectra: 
an empirical approach 

by Roy H. Bible, G. D. Searle & Co. 

150 PAGES 1965 $12.50 

modern aspects of 
electrochemistry, no. 4 

by J. O'M. Bockris, 
Electrochemistry Laboratory, John Harrison 
Laboratory of Chemistry, University of Pennsylvania 
Philadelphia, Pa. 

CONTENTS: Some aspects of the thermodynamic 
structure of electrochemistry, P. Van Ryssel- 
berghe * The mechanism of oxidation of organic 
fuels, E. Gileadi and B. Peirsma * Anodic and 
electronic currents at high fields in oxide films, 
L. Young, W. S. Goruk, and F. G. R. Zobel * An 
economic study of electrochemical industry in 
the United States, G. Wenglowski. 

316 PAGES DECEMBER 1966 $12.00 

PLENUM PUBLISHING CORPORATION 
227 WEST 17TH STREET, NEW YORK, NEW YORK 10011 
Please send: 

O Guide to the NMR Empirical Method: A Workbook 
O Modern Aspects of Electrochemistry, No. 4 
a Interpretation of NMR Spectra: An Empirical Approach 

Name 

Address 
City _______________State ________ZIP____ 

New York residents please add sales tax. 
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Extra- Larue 
constant Temperature 

Refrigerated 
Bathl I circulator 

" 20O to +00C ? 0.101 
New combination bath and circulator with 
powerful motor driven pump for circulating to 
spectrometers, viscometers, refractometers, 
colorimeters, polarimeters! 

* LARGEST HI-LO BATH available in its tempera- 
ture range 
* ADJUSTABLE SOLID STATE TRANSISTORIZED 
ACCUMATAI temperature control 
* DOUBLE WALL STAINLESS STEEL construction 
with almost 7 gallon capacity 

* SEALED MECHANICAL REFRIGERATION, remote 
bulb thermometer, bath cover 

WITH NEW MaDFI0o 
MAGNETIC STIRRER 
CIRCULATION ! 

vertical and 

J X ] ~~~~horizontal liquid 

* 

NEW MAGFLO* gives smooth, gentle agitation 
and temperature uniformity within +0.1?C 
* NEW MAGFLOV eliminates electric circulator 
bulkiness and vibration 
Send for complete literature on all MagFloD Water 
Baths 

........ 
A,, ... . < f . . 

...~~~~~~~~~~~~~~~~~~~~~~~~~........... 

': t3 '.4 ' 4gg 

HOTPACK CORPORATION 
5086 Cottman Ave. 
Phila., Pa. 19135 

IN CANADA: 1-OTPACK (CANADA) LTD. WATERLOO. ONT. 
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