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New... and just the ticket for amino acid analysis 
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The new Beckman Digital Integrator makes the most tedious 

part of amino acid analysis the easiest-does away with 

dot-counting and peak height measurements. An accessory to the 

Model 120 Amino Acid Analyzer, the Integrator prints out 

on a ticket the relative concentration of each amino acid in the 

sample, while the Model 120 recorder simultaneously produces 
the usual chromatogram. When you consider that calculations 
for a protein hydrolyzate ordinarily take about an hour 

following completion of the run, the advantages of instantaneous, 

automatic integration are obvious. 

The Model 125 Digital Integrator comes complete, ready to 

connect to any Model 120 Analyzer-there's nothing else to buy. 
The Integrator features solid-state circuitry, a built-in baseline 

corrector, timer unit for automatic shifts between 570 and 

440 m/u inputs, is fully warranted and backed by 
Beckman nationwide service. 

For more information on the Digital Integrator-from 
the Company that knows amino acid analysis best-write 
for Data File DI-5 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94304 

INTERNATIONAI SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; 
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I Report from 

form: Two data pulses at top are undistorted because 
their "tails" all pass through zero signal level at 
sampling times t1, t2, etc. Thus, receiving circuit "look- 
ing" at the signal at time t2 would "see" signal energy 
from pulse B only. Distorted pulses at bottom, how- 
ever, have tails which do not pass through zero at 

B I 9gg?^"j~:~ i ii::i:E'B: :iI::;.:sampling times. In this case, receiver at time t2 will 
see energy from both pulse A and pulse B and might 
register a false signal level. Such distortion must be 
reduced to a minimum to achieve high data trans- 
mission rates. 

TIME - 

AUTOMATIC EQUALIZER MINIMIZES DATA DISTORTION 
A communication signal arriving at its destination 

is never a perfect replica of the original. There is 
always some distortion, and if this distortion exceeds 
acceptable limits, it must be reduced by a process 
known as equalization. 

Equalization increases the rate at which data pulses 
can be transmitted. Ideally, the equalization should 
also adapt rapidly to changing transmission character- 
istics, which are caused by varying temperature, hu- 
midity and other factors. Otherwise, distortion may 
cause receiving circuits to register false values for the 
data pulses (see above drawing). 

Experimental automatic data equalizer devised at Bell Laboratories. 
Control section consists of the circuit packages; the package being 
inspected is one of 12 attenuators, the settings of which determine 
the degree of distortion-correction of the equalizer. 

To solve this problem a new data equalizer promis- 
ing increased data rates-up to a threefold increase 
on voice-telephone channels-has been devised at Bell 
Telephone Laboratories. With this new equalizer, test 
pulses cause a series of adjustments to be made in the 
settings of equalizer attenuators. These adjustments, 
impossible to perform rapidly by hand, are performed 
automatically by control circuitry. As a result, the 
equalizer quickly reaches a condition of minimum data 
distortion. Later, when the transmission characteristics 
of the line change, the equalizer automatically adapts to 
the changes by making additional adjustments that 
keep the attenuators at their optimum settings. 

Bell Telephone Laboratories 
Research and Development Unit of the Bell System 
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"Steepest descent" minimization 

The new data equalizer was made possible by a discovery 
by R. W. Lucky at Bell Laboratories that a technique of 
minimizing mathematical functions is applicable to the 
problem of data equalization. Known as the "steepest 
descent" technique, it is analogous to a hiker desiring 
to climb down a hill in minimum time. In the equalizer 
application, it was shown that the steepest descent tech- 
nique results in the true minimum, and not a local or 
relative minimum of the function. It was also shown 
that an equalizer based on this technique could be built 
with simple control circuitry. An experimental model 
of the equalizer (see photo) uses a 12-tap delay line in a 
transversal filter with an adjustable attenuator at each 
tap. The control circuitry extracts information from 
each test pulse, and for each pulse adjusts all attenu- 
ators by small steps, each step calculated to reduce 
distortion in the direction toward the minimum. 
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there is a lesson in this Model 231 Universal Ratemeter: Input sensitivity 50 milli- 
volts five time constants 0.5 to 50 seconds * eight linear 

icerlab Universal Nuclear Systems are truly in a class ranges from 500 to 100,000 cpm.* 0-3000 volts dc with 
themselves. When you put one to work for you, you 0.001% regulation. 

t the benefits of research grade instruments combined Model 401CS Continuous Scanning Spectrometer with 
:h the cost savings of volume production -available Model ABA Automatic Baseline Advance Module: Seven 
ly from the world's leading producer of nuclear instru- scan times - three modes of operation * gain ratio of 
;nts and accessories. Take this system for Automatic 8:1 * 0.5-100% window, continuously variable. 
ectrum Analysis, comprised of everything you need- 
;t, ultra-linear pulse height analyzer, multiple-range Model SR-1 Recorder: Rectilinear recorder * ten chart 
d-time-constant ratemeter, rock-stable, well-regulated speeds between 0.75 in/min and 12 in/hr. 
Yh voltage supply, continuous scanning spectrometer Sources: Five disc-type * all gamma emitters * energy 
Ih unique automatic electronic baseline advance, var- varying from 87 kev (Cd 109) to 1.33 mev (Co 60). 

iable-speed recorder, detector stand, shield, scintillation 
detector, and reliable Tracerlab sources. 

Mark how this one stands on your grade-point system: 

Write for complete information on the broad selection of 
universal nuclear systems-from Tracerlab-the first 
family in nuclear instrumentation. 

y^I | TRACERLAB 
I* " 9 A Division of Laboratory For Electronics. Inc. 

WALTHAM, MASSACHUSETTS 02154 

Richmond, California * Houston. Texas * Malines. Belgium * Sales Offices in Principal Cities 

filmrn Badge Service * Health Physics * Bioassays * Sources * Nuclear Instrumentation * Radiochemical$ 
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or black, 
or even yellow. 
Beckman Electrodes come in 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 

purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 

write for the Electrode Catalog 

and choose your own. 

or black, 
or even yellow. 
Beckman Electrodes come in 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 

purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 

write for the Electrode Catalog 

and choose your own. 

or black, 
or even yellow. 
Beckman Electrodes come in 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 

purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 

write for the Electrode Catalog 

and choose your own. 

or black, 
or even yellow. 
Beckman Electrodes come in 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 

purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 

write for the Electrode Catalog 

and choose your own. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

290 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

290 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

290 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

290 

It would seem to me that better 
research designs would be formulated, 
better information collected, and more 
use made of that information if all 
field research abroad, and probably 
much of the secondary research as 
well, were conducted in full partner- 
ship with the governments, institutions, 
or nationals of the countries that are 
the subject of the research. This should 
extend to defining the purposes, de- 
signing the methodology, collecting and 
analyzing the data, and interpreting 
the results. The further we move in 
this direction, the fewer fiascos like 
Camelot we will have, and the more 
valid and productive our research will 
be. Finally, the more partnership ef- 
forts of this sort we undertake, the 
more widely will other nations come 
to adopt scientific and engineering ap- 
proaches to economic and social prob- 
lems. 

SAMUEL P. HAYES 
Foreign Policy Association, 
345 East 46 Street, New York 10017 

Photocopying and the Journals 

Parker's interesting observation (17 
Sept., p. 1325) on the high percentage 
of foreign, compared with domestic, 
subscriptions to his journal does not 
entirely support the inference that 
"Americans do not, by and large, read 
publications," or sustain the suggestion 
that American scientists should "spend 
more time reading and less writing." 
In many, if not most, scientific disci- 
plines, there are far more scientists 
outside the United States than there 
are inside the United States. Even so, 
it is possible that uninhibited and wide- 
spread photocopying by a significant 
minority of American scientists is al- 
ready showing its effect on domestic 
subscriptions to scientific journals and 
on reprint sales. It is also just pos- 
sible that our overseas colleagues rec- 
ognize more clearly that the tempting 
rationale "Why buy it when we can 
photocopy it and nobody will know?" 
could wipe out many scientific jour- 
nals and could make the publication 
of many books impossible. Is the time 
ripe for organized American science to 
formulate a code of ethics for all sci- 
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Indian Ocean Expedition Indian Ocean Expedition Indian Ocean Expedition Indian Ocean Expedition 

McElheny's article "Effects of the 
Indian Ocean expedition" (27 Aug., 
p. 957) omitted two matters of in- 
terest concerning this impressive exer- 
cise in international collaboration. 

First, with respect to the scientific 
justifications for the expedition, some 
mention should be made of the Indian 
Ocean as a model of the world ocean. 
It is generally accepted that the major 
circulation of the surface layers of the 
ocean is essentially wind-driven. Thus, 
a picture of systems of currents re- 
lated to the prevailing winds, the loca- 
tion of boundaries, and the rotation of 
the earth has arisen-western boundary 
currents such as the Kuroshio and 
Gulf Stream, eastern boundary cur- 
rents such as the California, Peru, and 
Benguela Currents, and the zonal cur- 
rents of the West Wind drift and the 
equatorial current system (including 
the recently discovered equatorial un- 
dercurrents of the Atlantic and Pa- 
cific). The Indian Ocean is like the 
other oceans in having meridional 
boundaries and in being located on a 
rotating planet. It differs, however, in 
the seasonal reversal of the surface 
winds, the so-called monsoon system, 
and physical oceanographers recognized 
the importance of examining a system 
where their wind-driven models could 
be tested by observing conditions un- 
der opposite regimes of surface wind 
stress. This feature of the Indian Ocean 
was a powerful attraction to physical 
oceanographers, and several important 
results of their work can already be 
identified. They have found, for ex- 
ample, that an equatorial undercurrent 
is present despite the absence of a 
westward wind stress along the equa- 
tor, but the current differs in several 
ways from those of other oceans; that 
a major but temporary western bound- 
ary current, the Somali Current, is de- 
veloped along the Somali Coast during 
the southwest monsoon, with surface 
speeds in excess of 6 knots; that at 
the same season intense upwelling de- 
velops off northern Somalia, with the 
lowest surface temperatures occurring 
anywhere in the world in such proximi- 
ty to the equator. 

Second, with respect to the origin 
and operation of the expedition, men- 
tion should be made of the Scientific 
Committee on Oceanic Research 
(SCOR), and greater recognition giv- 
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Polacolor film made this 
picture of a larynx section 

in 60 seconds. 

It took the pathologist exactly 60 sec- 
onds to be sure he had the photomicro- 
graph he wanted. 

And that's the prime advantage of Pola- 
roid color film. 

If your first shot isn't exactly right, you 
can take another immediately. 

You don't go through the tedium of dark- 
room procedure only to find the shot isn't 
right. And you never run the risk of having 
to repeat a difficult and time-consuming 
photomicrographic setup. 

You also get a finished print that's easy 
to study, file, or clip to a report. 

And since photomicrography is an ex- 
tremely delicate science to begin with, 
seeing the picture seconds after the shut- 
ter clicks is critically important. 

You know if the exposure is correct. 
You know if the filtration is correct. 
You know if the color reproduction of the 

subject is correct. 
And you know all of these things in ex- 

actly 60 seconds. 

POLAROID CORPORATION 
I ~~~~~ ~Cambridge, Mass. 
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Only one instrument-Nuclear-Chicago's Model 
7100 Data Retrieval Computer-offers total capa- 
bility for on-line signal averaging and analysis. This 
versatile, 400-data-point computer functions in any 
one of three operating modes without extta-cost, 
plug-in options. Now you can devote your time to 
the experiment itself and let the computer take care 
of the data analysis. 

Besides automatic, selectable three-mode opera- 
tion, the Model 7100 has the most complete choice of 
triggering options, analysis intervals, and delays cur- 
rently available-all front-panel controlled. Exclu- 
sive post-analysis interval automatically delays 
stimulation until the experimental subject returns to 
a steady state. Each of the Model 7100's four bal- 
anced differential inputs has a built-in discriminator, 
baseline stabilizer, and memory erase. And only one 
preamplifier is generally required for even the small- 
est signal amplitudes. 

In its transient-averaging mode, the Model 7100 
achieves excellent statistical accuracy for the re- 
trieval of data from complex, noisy signals. Data 
build-up is fast. Fewer sweeps are required for a 
specified number of memory counts than with most 
other averaging computers. 

Production of time-based records of signal param- 
eters is equally convenient and precise. The Model 
7100 needs no optional equipment for interval-histo- 
gram analysis or for time-histogram analysis of up 
to four signal inputs. And each input is provided 

with its own buffer memory storage that virtually 
eliminates input deadtime. 

Other types of on-line data analysis with the 
Model 7100 include: measuring time duration of 
events; analog-to-digital conversion to prepare data 
for an off-line computer; and signal stripping for 
comparative data analysis. Input signals or memory 
contents can be monitored on the Model 7100's 
built-in oscilloscope (with mounting bezel for pho- 
tographic recording). 

To help you take full advantage of the remarkable 
data-collecting and analyzing abilities of the Model 
7100, Nuclear-Chicago also offers a complete selec- 
tion of input and readout instruments (stimulator, 
preamplifier, and recording devices). 

Contact your Nuclear-Chicago sales engineer or 
write to us for complete information on the Model 
7100 Data Retrieval Computer. 

Photos showing Data Retrieval Computer being used for 
evaluation of evoked scalp potentials courtesy of Biophysics 
Laboratory, Milwaukee County General Hospital. 

NUC:O-5-233 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 
349 Howard Avenue, Des Plaines, Illinois 60018 U.S.A. 
In Europe: Donker Curtiusstraat 7, Amsterdam W, The Netherlands 

Scientists and engineers interested in challenging career opportunities ar? invited to contact our personnel director, 

15 OCTOBER 1965 

Today's questions 
about bioelectric 
signals are 
getting complete, 
on-line answers 
from the 
Data Retrieval 
Computer. 
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NEW MODEL 621 IR 

SPECTROPHOTOMETER 
PROVIDES OPTIMUM 
ENERGY TRANSFER 
OVER ENTIRE 

4000-200 CM" RANGE 

In the Model 621 Filter-Grating* Infrared 
Spectrophotometer, Perkin-Elmer - world 
leader in infrared-has achieved a new 
level of performance over the instrument's 
total operating range: from 4000 to 200 
cm-'. Fundamental to this additional per- 

formance is greater utilization of available 
energy, even where low energy is classi- 
cally a problem. To do this, Perkin-Elmer has 
a widened the slit opening capability to 
optimize performance under low energy 
conditions; 
* enlarged the size of the Nernst glower 
source for greater total energy; 
* utilized aspheric (toroidal, paraboloidal) 
optics for most efficient transfer of energy, 
and precise imagery-a Perkin-Elmer exclu- 
sive feature; 
* redesigned the thermocouple detector 

target for greater sensitivity over the total 
range; 
a maintained Perkin-Elmer's unique, fast 

f/f4.5 optical system, with short paths for 
efficient and rapid purging. 
These features provide an energy bonus 
and increase the optical precision of the 
Model 621's system. Thus, they enhance a 
traditional Perkin-Elmer advantage: the 
unique capacity to perform microanalysis 
to an unequalled degree of sensitivity. No 
matter whether the sample is limited, or 
the component of quantitative interest is 
present only as the fractional part of a 
microgram, Perkin-Elmer's total system is 
geared to provide a quick, easy and pre- 
cise determination. For more information, 
including sample spectra, write to Perkin- 
Elmer Corporation, 723 Main Avenue, 
Norwalk, Connecticut. 

*U. S. Pat. No. 3,144,498 
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Barriers to Innovation 
Two acts recently passed by Congress and two radical proposals for 

improving transportation, when considered together, illustrate some of 
the difficulties of introducing major technological changes into the 
civilian sphere. The congressional actions are the Technical Services Act 
(Science, 24 September, p. 1485), which will aid colleges and technical 
schools to serve as centers for economic planning and industrial inno- 
vation in their areas, and the High-Speed Ground Transportation Bill, 
which is intended to stimulate research and to aid in the development 
of faster transportation along the high-density Boston-Washington axis. 

One of the transportation proposals was made by Barnes Wallis, chief 
of the department of aeronautical research and development of the 
British Aircraft Corporation, in his presidential address last month be- 
fore the engineering section of the British Association for the Advance- 
ment of Science. Wallis reminded his audience that a deeply submerged 
submarine requires less power than does a surface vessel of equal dis- 
placement, and went on to encourage Great Britain to take advantage 
of her position athwart the major transportation routes of the world by 
developing a fleet of submarines that could travel free of weather dis- 
turbances and that could use the shorter Arctic Ocean route to Pacific 
Ocean ports as well as conventional routes elsewhere. Submarine 
freighters could be navigated by very small crews, and perhaps with no 
crew at all except while surfaced to leave and enter ports. 

The other transportation proposal was made by L. K. Edwards of the 
Lockheed Missiles and Space Company, who argues persuasively in the 
August Scientific American that an evacuated tunnel carrying tube trains 
would be the best way to handle passenger traffic along the Boston-New 
York-Washington route. 

Whether these bold schemes would work as well as their proponents 
hope is a question that may never be answered. In new and undeveloped 
areas such as space exploration, only cost, ingenuity, and technological 
feasibility place limits on innovation. But innovation in civilian industry 
encounters a number of other barriers. Both of these proposals would 
be costly. If successful, they would threaten existing transportation sys- 
tems. Legal amortization rates may require long usage of existing equip- 
ment. Regulatory agencies and policies are organized around established 
transportation methods rather than around the primary function of 
transporting goods and people by whatever means appear most satis- 
factory under given circumstances. Labor union rules and jurisdictional 
disputes may hamper change. Institutional rigidities and the vested 
interests of existing arrangements seem to become stronger as the costs 
of major changes increase. Any or all of these factors may make it 
impossible to find out whether the technological difficulties could be over- 
come in an economic and satisfactory fashion. 

There are, however, some hopeful signs. The legislative history of the 
High-Speed Ground Transportation Bill gives promise that, although the 
initial efforts will be devoted to conventional trains, later work will 
examine the feasibility of developing trains which will run on air cushions 
or in pneumatic tubes. And the Department of Commerce has under- 
taken a study of the relations between industrial research, development, 
and innovation and the complex web of regulatory, antitrust, and tax 
policies that can sometimes make innovation difficult or uneconomic. 
Such studies are greatly to be encouraged. The lack of bold new ideas 
is not the only barrier to major technological development; it is time for 
a hard look at the others: government regulations, tax policies, labor 
union policies, and certain forms of industrial organization, any or all 
of which may prevent the adoption or even the fair trial of attractive 
but costly new ideas.-DAEL WOLFLE 
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Now There's a 2000 Series ... 

Tri-Carb? Liquid Scintillation Spectrometers 
BRAND NEW, LOW PRICED, AND LOOK AT THESE FEATURES! 

Compact, Attractive, Caster-Mounted Consoles. 
Easily movable as laboratory requirements dic- 
tate...take no valuable bench space. 

Model 2211 (illustrated) Provides Automatic 
Counting of Up To 100 Samples... incorpo- 
rates features formerly available only in higher- 
priced instruments. For example: 

Two Completely Separate Channels of Pulse- 
Height Analysis. No need to count each sample 
twice; tritium and carbon-14 pulses are re- 
corded simultaneously in separate channels. 

Automatic Background Subtraction in Each 
Channel. Eliminates the need for manual sub- 
traction of background from printed data. 

Preset Count and Preset Time Control. Over- 
riding time and count controls permit maxi- 
mum flexibility in method of data presentation. 
All Data Printed for Every Sample. Digital 
printer records sample number, time and both 
scaler counts. 
Low Sample Reject. Samples with count rates 
below the level selected are automatically re- 
jected in one minute. 

Where manual operation is acceptable-as in teaching 
or modest research programs-select Model 2101 Tri- 
Carb Spectrometer. All 2000 Series instruments are 
available now for prompt delivery. For details on this 
new series or any other Tri-Carb Spectrometer in our 
complete- line, call your Packard Sales Engineer or 
write to Packard Instrument Company, Inc., 2200 
Warrenville Road, Downers Grove, Illinois 60515. 

a20003000'-4000 SERIES 

Meet All Liquid Scintillation Counting Requirements 
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CT20 CARDIOTACIIOIVETiLF gives immediate indication of --_ 
change. Deflection is proportional to the time between beats. A 

B7[iiiii..i.i..i..i.,....-,_...L|,|?, ~downward deflection = increase in pulse rate. The top of the 
jagged line is the point to be measured. Only approximately linear. 

CH-C-3P-P. Inspiration gives a downward deflection. 

The event marker is standard equipment on all Gilson polygraphs 
and is included in the basic unit price. It may be operated from 
the power control panel or from a switch at the end of a cable. 
Either a hand or a foot switch can be provided. 

SE21 SERVO, writing full width of chart. Shows changes in skin 
i/ZIIj/L resistance of momentary to moderate duration. A long time con- 

stant capacitor coupling is used in the adapter to permit recording 
.=^^^) -~._, .___ __ ? I of response to autonomic changes, and to discriminate against 

long term changes in skin resistance unrelated to the immediate 
stimulus. 

A30 

C-1'27 CARDIOTACIH-OMlE-I-:'t gives a deflection proportional to 
the rate-an average over the previous several seconds. 

(cI 6 Vi)1,T BA'f! EWY 

- CHl-CBPP shows changes in finger volume of momentary to 
moderate duration. A long time constant capacitor coupling is 

{-o~}r~ Hused in the adapter to permit recording of response to autonomic 
71KC B ((i) changes, and to discriminate against long term changes in finger 

volume unrelated to the immediate stimulus. 

,jjf Xa^s^===-^ ^*/f^^ Standard equipment. Included in basic unit price. 

6 XO ( A650 ADAPTER 

witf either 

ECG20. A short time constant eliminates recording of those 
changes in finger volume other than those produced by each 
pulse. 

C1) N EN20 . ( X _____ ..__.., ECG20. 
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TO OBTAIN AN INDICATION OF RELATIVE CHANGES IN BLOOD PRESSURE 

..M..TIONALLY CHARGED WOR This technique is similar to that used on lie-detector polygraphs. Attach the cuff to the arm 
and connect the fitting to a Statham P23AA transducer; plug the transducer into a Model 
CH-CBPP chopper channel. Inflate the cuff to a point midway between systolic and diastolic 

,... .^.____ ..J.^i^^_ 
....:.. : ~ ~ pressure. (Keep the volume of air in the cuff and tubing as small as possible. The sensitivity 

of the method can be approximately doubled by filling the system with water rather than air.) 
With the Balance Control, set the pen to the middle of its excursion. The sensitivity must be 
near maximum. 
The tracing will show a pulsation, but more importantly, the base line will vary as the pres- 

~ ......*~ ................;~ ~sure in the cuff varies as a result of increased or decreased volume of blood in the arm which 
follows an increase or decrease in blood pressure. This deflection reflects changes in both 
systolic and diastolic blood pressure. This method has the limitation that it is uncomfortable. 

-200 mm Hg 

100 mmHg - 

TO OBTAIN A MEASUREMENT OF SYSTOLIC BLOOD PRESSURE INTERMITTENTLY 
The use of 2 channels is necessary, one for fingertip pulse and one for cuff pressure. Attach an FP6 photoelectric finger pickup to a finger, and plug into an ECG or 
EEG channel through an A630 adapter. Adjust the gain so that a pulse is suitably recorded. Attach the cuff to the arm and connect the fitting to a Statham P23AA 

transducer; plug the transducer into a Model CH-CBPP chopper channel and calibrate the channel. When the cuff is inflated above systolic pressure, the pulse from 
the finger pickup will disappear. Gradually deflate the cuff, and when the pulse re-appears, the systolic pressure may be read on the CH-CBPP channel. 
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TO OBTAIN A MEASUREMENT OF SYSTOLIC AND DIASTOLIC 
BLOOD PRESSURE INTERMITTENTLY 
The use of 2 channels is necessary. A microphone is placed over the brachial artery and 
plugged directly into a Model EMG21 channel. This serves to record the sounds ordi- 
narily heard by a physician with a stethescope. 
Attach the cuff to the arm and connect the fitting to a Statham P23AA transducer; plug 
the transducer into a Model CH-CBPP (or CH65) chopper channel and calibrate the 
channel. The cuff is inflated to above systolic pressure and allowed to fall below diastolic. 
The systolic pressure is indicated by the first deflection caused by the pulse sounds, and 
the diastolic pressure is indicated by the sudden drop in amplitude. 

Ref.: Gilson, W. E., Automatic Blood Pressure Recorder, ELECTRONICS, May 1942. 

Cat. No. 666. Arm cuff with valve, bulb, and Luer fittings to connect to 
pressure transducer..............................................................$ 20.00 
Statham P23AA pressure transducer...................................... 250.00 

3000 WEST BELTLINE/MIDDLETON, WISCONSIN 53562 

PHONE 608/836-1551 
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On GILSON polygraphs, most transducers plug directly into the modules. Occasionally a small and 
inexpensive adapter is required. Statham transducers, for example, plug in directly without the 
need for preamplifiers. 

v A X , @1vwa--,;;'--K 

Cat. No. 99. Chest bellows with 
tubing and Luer fittings ...............................$ 16.50 

Statham P23BB transducer ......................... 250.00 

P~~~~S _w_. 
JRK"l F - 

I~ 1 111r 

SR6 PLASTIC CUP FINGERTIP SKIN RESISTANCE 
ELECTRODES. Messy, but artifact-free. Much less sens- 
itive to movement than other types .................$ 5.00 

SR7 SKIN RESISTANCE ELECTRODES ............. 5.00 

A45 adapter, to connect skin resistance electrodes to 
SE21 channel ............................................... $40.00 

A35 adapter, to connect skin resistance electrodes to 
CH-CBPP channel ......................................... $40.00 

o__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

A650 adapter, to connect one FP6 pickup to both a 
CH-CBPP and an ECG channel. (May also be used with 
one channel only.) ........................................ $35.00 
FP6 PHOTOELECTRIC FINGER PICKUP. Light, com- 
fortable, spring-held. A lamp rated at 60,000 hours and 
a photocell are used in this versatile and reliable finger 
pickup which is much less sensitive to movement 
than other types ............................................ $85.00 
(A 6-volt battery is needed to light the lamp and supply 
voltage to the photocell.) 

FP6 PHOTOELECTRIC FINGER PICKUP. DESCRIBED 
above. 

A630 adapter, to connect FP6 to ECG or EEG channels. 
............................................................... $ 2 5 .0 0 

Cat. No. 98. Thermistor probe. May be placed in the air stream as an alternate method of 
obtaining respiration rate ................................................................................. $15.00 

(Temperature-sensing pickups for other purposes are available. Prices on application.) 
A13 bridge for use with above, or with any thermistors of approximately 2000 ohms, to 
connect to servo channel ................................................................................ $60.00 

Send for descriptive brochure on Model M5P and Model M8PM Polygraphs. 

GILSON MEDICAL ELECTRONICS also manufactures the following equipment, and invites your inquiry concerning them: 
FRACTION COLLECTOR, volumetric, time, or drop counting; refrigerated. RESPIROMETER, the GILSON differential. 
GME-LARDY WARBURG apparatus. ULTRAVIOLET ABSORPTION METER. HIGH VOLTAGE ELECTROPHORESIS 
apparatus. OXYGRAPH, to record rapid changes of 02 in solution. TRANSFERATOR. 

GILSON MEDICAL ELECTRONICS, 3000 W. Beltline, Middleton, Wisconsin U.S.A. Telephone: 608/836-1551. 

GILSON MEDICAL ELECTRONICS (FRANCE), 69, rue Gambetta, Villiers-le-Bel (S&O), France, manufactures LINEAR 
FRACTIONATOR, ELECTROPHORATOR, TRANSFERATOR, and the GILSON RESPIROMETER for the European area. 
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Precise Analysis 
with instruments by GALILEO 

POLARIMETER - Medium Model MN-602 
A prealigned sodium vapor lamp and choke is built into the 
instrument. Focusable inclined eyepiece permits the operator to 
observe both the field and the graduated scale. A lever control 
alternates the field and scale in the eyepiece. The scale is gradu- 
ated from zero to 360 degrees making possible vernier readings 
to 0.05 degrees (1/20 of a degree). 
Also available ABBE REFRACTOMETERS: used extensively in industry, 
chemical and physical laboratories with a wide range of indices meas- 
urable from 1.3000 to 1.7000. Also graduated in % of sugar. 

Write for Catalog No. 9 
Some territories open for sales representatives. 

Known world-wide since 1866 for precision scientific instruments. 
l 

FI I r I -IIM 

PHYSIOLOGY B OSCILLOSCOPE 

R E OY--- V --- K .H~R .-R BIO-AMPLIFIER 
STIMULATOR 

SCOPE 
COMPACT * ECONOMICAL 0 

An oscilloscope, bio-amplifier, 
single unit for teaching and 
sciences. 

ECG 

NERVE REACTION 
POTENTIAL 

EMG 

PLANT CELL 
POTENTIAL 

VERSATILE 
and stimulator in a 

research in the life 

EEG 

MUSCLE FIBER 
POTENTIAL 

PB-3 SCOPE SPECIFICATIONS 

VERTICAL AMPLIFIER 
BAND RISE IMPEDANCE 

WIDTH SENSITIVITY TIME ACCURACY 

Oscilloscope 
1 Meg- 

Oscilloscope Single End 

C. to 50 MV to 50V/CM Less 

50 KC tthan Bio-amplifier +5% 
Bio-amplifier in 7 Jsec. 20 Megs- 
10 V/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 ,usec. 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 Price $725.00 
For 115 Vac 50-60 cycles 90 watts 

Other oscilloscope models available 
For additional information 

write for Bulletin PB3-65 

_P _DDF _p 
Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 
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Finally, a scientifically-proven 

pulsed ruby 
laser kit $499.50 
Perfect for school and 
laboratory experimentation 
Complete demonstration and 
experiment texts supplied 

This easy-to-assemble unit is a truly profes- 
sional experimental ruby laser with built-in 
safety features. Demonstrate the character- 
istics of coherent radiation, laser high- 
speed photography, measurement of the 
speed of light, initiation of chemical reac- 
tions, optical ranging, interference and 
diffraction effects and pulse modulation 
studies. No school... no experimental labor- 
atory should be without at least one. 
FREE!._. a complete text on laser theories 
and applications - electromechanical radi- 
ation, quantum electronics, lasing mecha- 
nisms, experiments. Send in coupon below. 

= ELECTRO-OPTICAL 
INSTRUMENTS 
a division of Electro-Optical Systems, Inc. 
a subsidiary of Xerox Corporation 

300 N. Halstead Street, Pasadena, Calif. 91107 
i i 

Please send me complete information on the 
Pulsed Ruby Laser Kit and my free laser text. 

Name I 

Position 
I 

Address d 

School or Laboratory 
- - _ _-- _ _ _ _ _ _ _ _ _ _ 
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ments. A. C. Lucas (E.G. & G.) and 
N. R. French described a radiation 
ecology study in which miniature TL 
powder dosimeters, about 1 mm in di- 
ameter and 6 mm long, were attached 
to desert rats near a large, elevated 
y-ray source and subsequently recov- 
ered. For these small dosimeters, the 
reported precision of dose measurement 
of ? 3 percent is remarkably good. 

M. J. Aitken and M. S. Tite (Ox- 
ford) reported the dating of old pot- 
tery (the firing process would have re- 
moved any previously stored energy 
due to natural radioactivity), and T. 
Higashimura (Kyoto Univ.) presented 
dose measurements about a nuclear 
detonation site obtained from the lu- 
minescence of roof tiles taken from 
bombed cities in Japan. 

The conference was held under the 
joint sponsorship of the Atomic Energy 
Commission, the Office of Naval Re- 
search, and Stanford University. A 
limited number of abstract booklets 
have been reprinted and are available 
on a first-request basis from C. J. 
Karzmark. The conference proceedings 
are to be published early in 1966 by 
the Atomic Energy Commission Divi- 
sion of Technical Information, and will 
be available from the Clearing House 
for Federal Scientific and Technical In- 
formation Springfield, Virginia 22151. 

C. J. KARZMARK 
Stanford University School of Medicine, 
Palo Alto, California 94304 

F. H. ATTIX 
U.S. Naval Research Laboratory, 
Washington, D.C. 
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Forthcoming Events 

October 

26. American Soc. of Safety Engineers, 
annual, Chicago, 111. (A. C. Blackman, 
ASSE, 5 N. Wabash, Chicago, III.) 

26-28. Fluid Amplification, symp., 
Washington, D.C. (J. M. Kirschner, Fluid 
Systems Branch, Harry Diamond Labora- 
tories, Washington 20438) 

26-28. Shock and Vibration, 25th symp., 
New Orleans, La. (Shock and Vibration 
Information Center, Code 4021, U.S. 
Naval Research Laboratory, Washington, 
D.C. 20390) 

26-28. Spacecraft Sterilization Technol- 
ogy, natl. conf., NASA, California Inst. 
of Technology, Pasadena. (L. B. *Hall, 
Code SB, NASA, Washington, D.C. 20546) 

26-29. National Soc. for Clean Air, 
32nd annual conf., Eastbourne, England. 
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Because they mean a lot to you, they mean a lot to us. That's why 
S/P maintains 16 distribution centers, offers more than 30,000 
items. For example-compact TekTrol Outlet Boxes with six out- 
lets. They provide an orderly system if you're a victim of inade- 
quate laboratory outlets. They can mean a lot in your laboratory. 

No. E2500X-S/P TekTrol, with 6 universal outlets individually 
fused, 30 amp rating, 115 volts A.C. Each>. .......... .$27.50 

No. E2501X-S/P TekTrol Jr., similar to E2500X but with one master 
15 amp fuse. Each. .... .. ......................$17.50 

Order today-satisfaction guaranteed. 
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THE HUMAN INTEGUMENT 
NORMAL AND ABNORMAL 
Editor: Stephen Rothman 1959 

AAAS Symposium Volume No. 54 

"As a whole, the papers are presented 
in a simple form easily understand- 
able to readers who do not neces- 

sarily have the background knowledge 
of recent biological research often as- 
sumed in articles written by specialists 
for their own collegues.... Such sym- 
posia are of value in that they give 
physicians in clinical practice an ac- 
count of fundamental research in 
areas of particular interest to them." 
The Quarterly Review of Biology, 
December 1960 

270 pp., 59 illus., index, cloth. $6.75 
AAAS members' cash orders $5.75 

Chapters 
1) The Integument as an Organ of 

Protection 
2) Circulation and Vascular Reaction 
3) Sebaceous Gland Secretion 
4) Pathogenetic Factors in Pre-malig- 

nant Conditions and Malignan- 
cies of the Skin 

British Agents: Bailey Bros. & Swinfen, 
Ltd., Warner House, 48 Upper 

Thames Street, London, E.C.4 

AAAS 
1515 Massachusetts Ave., NW 

Washington, D.C. 20005 
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(R. Sharp, The Society, Field House, 
Breams Bldg., London, E.C.4) 

26-30. Immunohistochemistry, symp., 
Nijmegen, Netherlands. (H. von Mayers- 
bach, Faculteit der Geneeskunde, Labora- 
torium voor Cytologie en Histologie, Uni- 
versiteit Van Nijmegen, Nijmegen) 

27-29. Aerospace and Navigational 
Electronics, 12th East Coast conf., Balti- 
more, Md. (B. W. Moss, Mail #383, 
Martin Co., Box 988, Baltimore 21203) 

27-29. American Ceramic Soc., Elec- 
tronics Div., fall meeting, Los Angeles, 
Calif. (R. S. Shelden, 4055 N. High St., 
Columbus 4, Ohio) 

27-29. Electronic Data Processing Sys- 
tems for State and Local Governments, 
2nd natl. conf., New York Univ., New 
York, N.Y. (H. G. Berkman, Graduate 
School of Public Administration, 4 Wash- 
ington Sq. N., New York 10003) 

27-30. Neurological Surgeons, 15th an- 
nual congr., Chicago, Ill. (J. R. Russell, 
181.5 N. Capitol Ave., Indianapolis, Ind. 
46202) 

28. Water Pollution, intermountain 
workshop, Denver, Colo. (Manufacturing 
Chemists Assoc., 1825 Connecticut Ave., 
NW, Washington, D.C.) 

28-29. Educational Records Bureau, 
13th annual conf., New York. (A. E. 
Traxler, Educational Records Bureau, 21 
Audubon Ave., New York 10032) 

28-29. Energy Conversion and Stor- 
age, 3rd annual conf., Oklahoma State 
Univ., Stillwater. (C. M. Summers, School 
of Electrical Engineering, Oklahoma State 
Univ., Stillwater 74075) 

28-29. Microwave Acoustics, symp., 
Hanscom Field, Bedford, Mass. (T. G. 
Burnhagen, Air Force Cambridge Research 
Laboratories, Cambridge, Mass.) 

28-30. American Soc. for Aesthetics, 
Washington, D.C. (J. R. Johnson, Cleve- 
land Museum of Art, Cleveland, Ohio 
44106) 

28-4. Psychology as a Theoretical and 
Applied Discipline, seminar, Gujarat 
Univ., Ahmedabad, India. (P. H. Prabhu, 
School of Psychology, Education, and 
Philosophy, Gujarat Univ., Ahmedabad 9) 

29-30. Society for the Scientific Study 
of Religion, annual, New York, N.Y. 
(SSSR, 1200 17th St., NW, Washington, 
D.C. 20036) 

30-31. Bronchoesophagology, 11th in- 
tern. congr., Hakone, Japan. (C. M. Nor- 
ris, 3401 N. Broad St., Philadelphia, Pa. 
19140) 

30-2. American Speech and Hearing 
Assoc., Chicago, Ill. (K. O. Johnson, 1001 
Connecticut Ave., NW, Washington, D.C.) 

31-4. American Soc. of Agronomy, 57th 
annual, Columbus, Ohio. (ASA, 677 South 
Segoe Rd., Madison, Wis. 53711) 

31-5. Society of Motion Picture and 
Television Engineers, 98th technical conf., 
Montreal, P.Q., Canada. (SMPTE, 9 E. 
41 St.. New York 10017) 

31-5. American Soc. for Testing and 
Materials, 5th Pacific area natl., Seattle, 
Wash. (H. H. Hamilton, ASTM, 1916 
Race St., Philadelphia, Pa. 19103) 

(R. Sharp, The Society, Field House, 
Breams Bldg., London, E.C.4) 

26-30. Immunohistochemistry, symp., 
Nijmegen, Netherlands. (H. von Mayers- 
bach, Faculteit der Geneeskunde, Labora- 
torium voor Cytologie en Histologie, Uni- 
versiteit Van Nijmegen, Nijmegen) 

27-29. Aerospace and Navigational 
Electronics, 12th East Coast conf., Balti- 
more, Md. (B. W. Moss, Mail #383, 
Martin Co., Box 988, Baltimore 21203) 

27-29. American Ceramic Soc., Elec- 
tronics Div., fall meeting, Los Angeles, 
Calif. (R. S. Shelden, 4055 N. High St., 
Columbus 4, Ohio) 

27-29. Electronic Data Processing Sys- 
tems for State and Local Governments, 
2nd natl. conf., New York Univ., New 
York, N.Y. (H. G. Berkman, Graduate 
School of Public Administration, 4 Wash- 
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nual congr., Chicago, Ill. (J. R. Russell, 
181.5 N. Capitol Ave., Indianapolis, Ind. 
46202) 

28. Water Pollution, intermountain 
workshop, Denver, Colo. (Manufacturing 
Chemists Assoc., 1825 Connecticut Ave., 
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Traxler, Educational Records Bureau, 21 
Audubon Ave., New York 10032) 
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To a perfume chemist, his nose is a sensitive analytical in- 
strument. One whiff tells him what type scent and its purity. 
Ideally, this nose does its job best in an uncontaminated 
environment, free from foreign odors. 

That's what perfume chemists have at Colgate-Palmolive 
Company's R&D Center in New Brunswick, N.J. 

It was planned that way .. . long before the building went 
up. Each lab was pre-designed for specific scientists. Perfume 
chemists had their noses pampered. Blickman fabricated 
cabinets to hold hundreds of small scent containers. Sliding 
shelves provide storage by scent type or use. Air control units 
carry odors from cabinets . . . away from the man in that lab 
and away from delicate noses in other labs. 
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A lab for 
the man in it 

A lab for 
the man in it 
Colgate lab supervisors, the 
architectural firm of Eggers 
& Higgins and Blickman 
engineers worked out the 
needs of each group. Custom 
fabrication and installation 

of lab equipment was just part 
..... ~of the job. The important thing was 

tailoring the lab to the man in it. 
Result? Trouble-free labs that really fit 

the 300 or more people devoted to chemical 
or biological R&D at Colgate. 
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The vanishing X-Ray viewer The vanishing X-Ray viewer 

Colgate technicians use many sophisticated 
analytical methods such as X-Ray diffraction 
pattern examination. This calls for an X-Ray 
viewer . . . but not every minute of the day. 

So the viewer is in a drawer... Designed 
and built right into the Blickman lab bench 
. . . ready for use at the pull of a drawer 
handle . .. out of the way and using no 
bench space when not needed. 
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Planning? 
Many companies and institutions work with Blickman this way. It 
develops new ideas. It produces better facilities. 

When it comes to planning, doing and service, Blickman avoids 
the ordinary. Ask Colgate-Palmolive. And send for a free detailed 
catalog as a starter. 

i S. Blickman, Inc. 
6910 Gregory Avenue, Weehawken, N. J. 
Please send Information on: 

3 Lab Furniture E Fume Hoods 

Name Title 
Company 
Address I 

I City State Zip I 
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That's Noise! Your electronic signal may 
contain the information you want, but un- 
related noise may be obscuring it. Re- 
gardless of the frequency range of the 
noise and signal, Enhancetron will clarify 
the picture. 

That's Enhancetron! See how your signal 
comes through loud and clear. That's be- 
cause Enhancetron 1024 Portable Signal 
Averaging Digital Computer adds every- 
thing up, noise included. Repetitive sig- 
nals add in direct proportion to the 
number of samples taken; noise adds in 
proportion to the square root. The signal 
literally "grows" out of the noise. 

This new measurement tool brings 
greater speed, accuracy, and efficiency 
to noise reduction in every branch of 
science-yet it costs much less than 
earlier models of lower resolving power. 
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ENHANCETRON? Portable Signal Averag- 
ing Digital Computer, with 1024-word 
magnetic core memory. 
Let us clear up questions you have. Write 
us for ENHANCETRON literature. 

Please send me more information on ND 
800-Enhancetron 1024 
Name --------------------......-..- 
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ern section, Charlottesville, Va. (H. Carr, 
Auburn Univ., Auburn, Ala.) 

1-3. Industrial Static Power Conversion, 
conf., Philadelphia, Pa. (L. W. Morton, 
General Electric Co., Bldg. #2, Schenec- 
tady 5, N.Y.) 

1-3. Information Processing in Sight 
Sensory Systems, California Inst. of Tech- 
nology, Pasadena. (E. D. Johnson, 208 
Booth Computing Center, California Inst. 
of Technology, Pasadena 91109) 

1-3. Systems, intern. meeting, Chicago, 
Ill. (R. L. Irwin, Systems and Procedures 
Assoc., 7890 Brookside Dr., Cleveland, 
Ohio 44138) 

1-4. American Soc. of Agronomy, Co- 
lumbus, Ohio. (M. Stelly, ASA, 677 S. 
Segoe Rd., Madison, Wis. 53711) 

1-4. Radioactive Pharmaceuticals, symp., 
Gatlinburg, Tenn. (Chairman's Office, 
Medical Div., Oak Ridge Inst. of Nuclear 
Studies, Oak Ridge, Tenn. 37831) 

1-5. American Dietetic Assoc., 48th 
annual, Cleveland, Ohio. (ADA, 620 North 
Michigan Ave., Chicago, Ill. 60611) 

The following meetings will be held un- 
der the U.S.-Japan Cooperative Science 
Program for November. Information is 
available from N. P. Neureiter, Office of 
International Activities, National Science 
Foundation, Washington, D.C. 

1-5. Congenital Malformations and Can- 
cer, planning meeting, Tokyo, Japan. 

4-5. Range of Deviation among Cancer 
Cells, conf., Kyoto, Japan. 

15-18. Bulk Sampling, seminar, Tokyo, 
Japan. 

1-7. Military Medicine and Pharmacy, 
18th intern. congr., Bangkok, Thailand. 
(J- Voncken, Intern. Committee of Mili- 
tary Medicine and Pharmacy, 79, rue 
Saint-Laurent, Liege, Belgium) 

2-4. New England Research and Engi- 
neering Meeting (NEREM), Boston, Mass. 
(IEEE Boston Office, 313 Washington, 
Newton, Mass.) 

2-4. Space Electronics, intern. symp., 
Inst. of Electrical and Electronics Engi- 
neers, Miami Beach, Fla. (A. J. Wood, 
Office of Information, Public Information 
Div., Patrick Air Force Base, Fla.) 

2-5. Use of the Baboon as an Experi- 
mental Animal, 2nd intern. symp., San 
Antonio, Tex. (L. R. Smith, Southwest 
Foundation for Research and Education, 
P.O. Box 2296, San Antonio 78206) 

2-6. American Soc. of Oral Surgeons, 
annual, Denver, Colo. (G. A. Malecki, 
ASOS, 919 North Michigan Ave., Chicago, 
Ill.) 

3-4. Automation, conf., Oslo, Norway. 
(Studieselsmapet Forkninsveien, Oslo 3) 

3-4. American College of Clinical Phar- 
macology and Chemotherapy, Chicago, Ill. 
(D. E. Hutcheon, The College, 7 E. 82 
St., New York 10028) 

3-5. Data Processing, intern, fall conf., 
Dallas, Tex. (Conference Registrar, P.O. 
Box 2665, Dallas 75221) 

3-5. Diffraction, 23rd Pittsburgh conf., 
Pittsburgh, Pa. (B. R. Banerjee, Crucible 
Steel Co., 234 Atwood, Pittsburgh 15213) 

3-5. Society of Engineering Science, 3rd 
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