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The Analytical Ultracentrifuge... a review of some exciting new measurements 

The Analytical Ultracentrifuge has come 
a long way from its early days of simply 
photographing molecules as they sedi- 
ment in high force fields. It now provides 
many of the highly sophisticated mea- 
surements needed in such rapidly ad- 

vancing disciplines as biochemistry, bio- 

physics, genetics and polymer chemistry. 
Three measurement areas are particular- 
ly active. 

Interacting Systems The analysis of sys- 
tems containing interacting components 
is the focus of considerable theoretical 
interest. An important contribution has 
been Gilbert's theory for reversibly in- 

teracting systems involving a single com- 
ponent. Systems of two components 
which react to form a complex also have 
been studied in detail. Bethune and 

Monomer-Trimer Equilibrium Forms 
Two Boundaries 

Kegeles have applied a computer to ana- 
lyze these systems as well as systems in- 
volving polymerization. Townend, Tima- 
sheff and co-workers have studied mole- 
cules which associate in aggregates as 
large as pentamers, and dissociate into 
sub-units. Others have examined isomer- 

izing systems in which molecular inter- 
actions occur at speeds comparable to 
the time of separation of the molecular 
species. Both sedimentation and electro- 
phoresis have provided important mea- 
surements in these studies. 

Density Gradients Now established as a 
powerful and sensitive method to study 
nucleic acids, equilibrium sedimentation 
in a density gradient is rapidly finding 
other uses. Ifft and Vinograd have 

Schlieren 
Pattern of 

BMA at 
Sedimentation 

Equilibrium 
in a Density 

Gradieint 

used density gradients to calculate molec- 
ular weights for solvated macromole- 
cules, and have studied in detail the be- 
havior of a protein of known molecular 
weight in a density gradient. Hu, Bock 
and Halvorson through use of stable iso- 

topes have distinguished between newly 
synthesized and pre-existing proteins in 
a cell-free system. Wales has used density 
gradients of organic solvents to study 
extremely small quantities of various 

synthetic polymers, and Hermans has 
used density gradients to analyze for 
molecular weight distribution and density 
distribution of polymers. Both the ana- 
lytical ultracentrifuge with ultraviolet 
and schlieren optics, and the preparative 
unit with swinging bucket rotors are 
widely used in density gradient centrifu- 
gation. 
Synthetic Polymers The two density 
gradient studies noted above are only 
part of the recent surge of research using 
the ultracentrifuge to study synthetic 
polymers in organic solvents. Important 
papers have been published by investiga- 
tors at the National Bureau of Standards, 

Ultracentrlfuge 

Comparison ^ Pecp'tation" Chromatography 

of Data for 
Molecular \ 

Weight 
Distribution 

of 
Polystyrene 

Esso, Shell Development, Dow, and 
Chemstrand. Their work covers linear 

polyethylene, polystyrene, Hevea rubber, 
and cis-l, 4-polyisoprene. A particularly 
significant example is the study by Wales 
and Rehfeld showing excellent results in 
measuring molecular weight distributions 
from sedimentation velocity data, and 
demonstrating clearly that their method 
did not require calibration with fractions 
of known molecular weight. 

Such developments as these, together with 
lup-to-date information on advances in the 
instrumentation itself, are reported regllarly in 
our publication "Fractions" which is sent to 

':'i o'lovwners of ultracentrifuges, electroplhoresis- 
diffusion instruments, amino acid analyzers, 
rand otller Beckman biochemical instruments. 
If yolu would like a copy of "Fractions", we 
l ould be happy to send one to youl. Please write 
Beckman Instrluments, Inc., Spinco Division, 
Stanford zIdulstrial Park, Palo Alto 5, Calif. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA 

International Subsidiaries Geneva, Switzerland; Munich, Germany; 

Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 
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How standard Hotpack 
walk-in environmental 
rooms are easily modi- 
fied to your special 
conditions. 
Modifying Hotpack Walk-in Environmental rooms to 
your requirements, either in size or environment, is 
a relatively simple matter. Because these rooms are 
constructed in 4 ft. and 6 ft. wide modular sections, 
by adding standard center sections ruture expan- 
sion or reduction is easy, economical! 

FLEXIBLE, MODULAR DESIGN 
Doors may be hinged on the left or righthand, 
and even centered on the side for more width area! 
Shelving, too, is supplied along three walls and 
completely adjustable. Each room section is fully 
prewired and lighted by two fluorescent lamps. 
Sections bolt together quickly. 

Hotpack walk-in Environmental Rooms are easily modified with built-in sinks, 
work benches of standard laboratory sizes. In addition, all utilities (water, gas, 
receptacles) are available to your specification. Standard rooms include six tiers 
of adjustable shelving on three walls . . . at no extra cost. 

A FEW COMMON USES OF HOTPACK ROOMS 

Working cold labs / Weather rooms / Moisture vapor transmission / 
Incubation / Animal studies / Insect rearing / Human factor studies / 
Plant growth / Dermatology studies / B.O.D. / Shelf testing. 

UNIFLOW AIR CIRCULATION 
Only Hotpack walk-in rooms have a unipass ceil- 
ing for maximum air circulation and temperature 
uniformity. The full length and width ceiling is per- 
forated allowing pre-conditioned air to reach every 
section of the room. There are no "hot" or "dead 
air" spots! 

* 0 to 40?C 
* 35? to 60?C 
* -20 to +10?C 
* 10 to 98% Relative Humidity 

Hotpack rooms offer a full "world" of controlled 
environmental conditions in standard models! Tem- 
perature and humidity ranges have proved reliable 
in more than ten years of actual daily lab use and 
guaranteed pilot plant test results! Hotpack is the 
first name in walk-in environmental rooms. 

WRITE FOR NEW 16-PAGE ILLUSTRATED BROCHURE 

HOTPACK CORP. 5086 Cottman Ave. 
Phila., Penna. 19135 DE 3-1700(215) 
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RT KNGLEHORNTHSNEDRRC,ONRNE . ~~~~~ Japanese space research facilities have 
recently been moved to a new site 
facing the Pacific Ocean. This loca- 
tion, on Kyushu Island, affords a 
maximum rocket firing range. Four 
centers - instrumentation, rocket 

.R.ALCORREPONDECE....Ms sett A...NW, Washing, D .C... Plaunching, telemetry, and controls- 
are located at tip of peaks (center 
foreground). See pages 777 and 778. 



Handbook of Physiology, Section 4: 

ADAPTATION TO 

THE ENVIRONMENT 

A Publication of the American Physiological Society 

The Handbook provides a comprehensive survey of the experimental 

findings and the concepts which constitute the substance of present- 

day physiology. While affording a contemporary view of the science, 

it presents the various facets of the subject in due proportion to their 

importance-regardless of the time when the discoveries and 

formulations were made. This 4th section of the Handbook departs 

from the pattern of the first three; it deals with functional entities 

throughout the whole range of animal organisms in all the common 

environments in which animals exist, rather than concentrating on 

a single organ system. It remains, however, a systematic, author- 

itative and complete presentation of the current "state of the art." 

This complete-in-one-volume section, containing the contributions 

of 64 experts from 12 countries, consists of three groups of chapters. 

The first three chapters are devoted to the history, theoretical 

aspects, and scope of adaptation. The next dozen chapters concen- 

trate on specific organs and cells in adaptation; these are followed 

by work on principal environments, and major aspects of the 

adaptive process as seen in groups of representational animals. 

Section Editor: D. B. DILL 

Associate Editor: E. F. ADOLPH 

Executive Editor: c. G. WILBER 

1964 1066 pp., 233 figs. $32.00 

THE WILLIAMS & WILKINS COMPANY 

428 E. PRESTON STREET / BALTIMORE, MARYLAND. 21202 / U.S.A. 

Publishers of Books and Periodicals in Medicine and the Allied Sciences 

CONTRIBUTORS: 
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Tie newpHemeterfor 
A direct reading-expanded scale instrument setting NEW standards of 
accuracy, reliability and stability-pHM 27. 
Teamed with the new Radiometer Ultra-Micro Blood Electrode E5021 (25 ul 
sample requirement)-this can be the answer to your Blood pH problems- 
either clinical or research. 
* Both normal (0-12 pH) and expanded scale 6.8-8.2 pH) provided. 
* Reproducibility on blood range, 0.002 pH. 
* Line operated-zero drift-and ruggedized. Uses military type com- 

ponents and 10,000 hour tubes. 
* Scales provided for pH; Standard Bicarbonate according to Astrup; C02 

and 02 tensions. 
pHM 27 is a radically new approach to pH instrumentation and designed to 
function on a modular basis, with a host of accessories to cover blood gas 
tension measurements (either by direct electrodes or by the Astrup Method), 
or complete Acid-Base determinations. If you require complete reliability 
and flexibility of present or future application, you can't afford to consider 
any other instrument. Write for cotmplete details 

from 

RADIOMETER 
of Copenhagen 

21 FEBRUARY 1964 725 



COLEMAN AUTOSET 

Unequalled speed and convenience 
Automated reference setting, the AUTOSET provision, 
ends the need for multiple manipulations ordinarily re- 
quired for making a spectrophotometer reference setting. 
With AUTOSET, the value is achieved in seconds- 
automatically-by positioning a single control. 

For sample analysis, the operator merely repositions 
the control and selects the sample ... the sample value 
is quickly and clearly displayed in the instrument's 
readout window. The entire operation takes but a few 
seconds. 

:Simplified controls and AUTOSET eliminate critical, 
time-consuming adjustments and the need for nulling 
meters. 

726 

Sample versatility 
General purpose and special cuvettes extend the scope 
of the instrument to meet widely-varying sample re- 

quirements. The instrument's sample compartment is 

designed for efficient use of a full range of cuvettes- 

ultramicro, long light path, and round test tube types 
as well as the highly-accurate standard square cuvettes 
with parallel optical faces. 

The sample compartment provides adequate room for 

such special equipment as magnetic mixers, thermostatted 

components, and special cells with 100 mm light path. 
SCIENCE, VOL. 143 



SPECTROPHOTOMETER 

* the working spectrophotometer 
for the u/traviolet-visible range 

'* automated reference setting 

*d direct reading, numerical data display 

* bipartite diffraction grating optics 

Bipartite diffraction grating optics 
The Coleman AUTOSET Spectrophotometer provides 
the laboratory with the practical advantage of a working 
instrument with the analytical range of a specialized 
research equipment. A bipartite diffraction grating, dual 
light source, and dual phototubes provide high levels of 
energy throughout the 200-100l m spectrum. The 
bipartite grating produces a straight and linear spectrum 
which provides constant band width at all wavelengths, 
with fixed optical slits. Constant band width insures 
maximum reproducibility. 

Error elimination 
Reading information in numerical form is twice as fast 
and three times as accurate as reading the same informa- 
tion from dials. In the AUTOSET Spectrophotometer, 
all data is presented in unmistakable numerical form. 

Wavelength data is presented directly in millimicrons- 
there are no non-linear scales to interpolate or mi- 
crometer screws to adjust. 

Terms of readout-either in transmittance or ab- 
sorbance-are selectable. This ends confusion of simul- 
taneous presentations. 

Sample identification is quick, positive and accurate. 

For full details write for Bulletin SB-286 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 

21 FEBRUARY 1964 
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Electron Micrograph-Fe 30 Ni 6 Ti Alloy, Magnification 32,000X-by R. C. Glenn, U, S. Steel Corporation Research Center 

AT U.S. STEEL CORPORATION RESEARCH CENTER 

RCA Electron Microscope reveals the lamellar 

structure of Austenitic Fe 30 Ni 6 Ti Alloy, 

Micrographs, such as the one above, demonstrate the value of 
the electron microscope in metallurgical research. Of all such 
instruments, none offers greater versatility than the RCA EMU-3G. 
Its new universal chamber provides two extra access ports, eight 
electrical feed-throughs, and up to ten times more space for 
specimen manipulation than do conventional chambers. Hot, 
.cold and tilt stages are also available. 

For research on magnetic domains or the effect of magnetic 
fields on a specimen, the EMU-3 offers a particularly important 
and unique advantage. Its exceptionally low fields in the region 
of the specimen make it possible to study the motion of domains 
without saturating of the film by these fields. 

Flexibility is combined with high resolving power. Ten angstrom 

resolution or better is 
guaranteed in your 
laboratory. Ease of oper- l 
ation, rapid scanning 
of specimens by means 
of new inertial drive - 
mechanism, step focusing . :.: 
in known increments, 
direct magnification up 
to 200,000X, and very fast automatic valving make the RCA' 
EMU-3G today's most productive instrument. 

For complete information, write to RCA Scientific Instruments, 
Dept. FC-362, Building 15-5, Camden, N.J. In Canada: RCA 
Victor Company, Ltd., Montreal. 

2- THE MOST TRUSTED NAME IN ELECTRONICS 



VI'CTDREEN introduces the FIRST of the SECOND generation instruments 

SCIPP 1600 In Desk Console 
Programmed for Two Parameter Analysis 

g ,,Sillicol C mplti g i strmem t ?Patch Pragramme[d 
Display~ FOR THE ULTIMATE IN RELIABILITY 

~~~~~~~~~~~Display 
.---,' 

~~~All Silicon Semiconductors 

Digital Logic Element Circuitry 
Variable Bias for Marginal Testing 

ADC Register 
ADiCRegistalIndicators . ...SCIPP 1600 BASIC UNPROGRAMMED 

COMPUTING INSTRUMENT 
400 or 1600 channel parallel BCD magnetic core memory system with 106 

Auxiliary Data storage capacity. 10,000 channel systems on special order. 
Serial decimal readout with digital data differentiating and integrating 

~~~~~~~~~~~~~~~~~~Indicator ~capabilities. 
32 Position function programmer- patch programmable. 
8 Position memory programmer - patch programmable. 

Register Unit | l g_ | 5||| 111 OPTIONAL ACCESSORIES 
Single or dual analog-to-digital converters and amplifiers. 
5" CRT with live-static display... digital-factor-of-two horizontal and 

s. 
... . .. . ..... vertical range controls. 

Data Register :: :: :::: ? _ = Auxiliary data registers... 106 capacity. 
Digital Indicator | I l Keyboard printer with punch and reader... 10 characters/second. 

High speed parallel printer... 17 channels/second. 
High speed punched paper tape read-in ... 100 characters/second. 
X-Y Plotter. 

Memory Unit l Neon digital indicators for address, data, program, readout, auxiliary data 
registers, and ADC address. 

Single or Dual L 
_ 

,,. m CAN BE PROGRAMMED FOR VIRTUALLY 
Analog to ANY APPLICATION 
Digital Converter Factory programmed for specific requirements. 

j'i:~ ~:.~:~~ ~.Customer programmed for greater versatility. 

WORLD'S FIRST NUCLEAR COMPANY 

Single or Dual a la f. ov -f 
CAmplifier LA ORSIVISION VICTOREEN 

THE VICTOREEN INSTRUMENT COMPANY 
5857 West 95th Street 

' 

Power Supply Oak Lawn ? Illinois ? U.S.A. 
Victoreen European Office: P. O. BOX 654, The Hague 996-A 

729 
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YIELDING THE HIGHEST RESOLUTION of any commercial 
infrared spectrophotometer, the IR-9 recorded this scan of 60 mm 
of methane in a 10 cm cell in the region 1220 to 1390 cm-l. Spectral 

:gy for studies like these 

?WS10f1 l[[i9I cm PATH 

A 1~~~~~~~~~~~~~~1 M PATH 

A. H10 

0. ETHANE 

III 11 I C~~~~~~. METHANE C 
D. PROPANEE 

I 
E. CO., 

... '. . I". Ioo. 1- ".. 1- I- 1 .0 100 060 80 0 0 

MICRO STUDY of 9 micrograms of carbazole was obtained in 
routine fashion on a 1 x 1 mm KBr pellet utilizing the Beckman 
Beam Condenser and Micro Pellet Holder. The energy lost because 
of the use of beam condensing optics and sample beam masking 
is readily regained at only a slight loss in resolution by operating 
the instrument at a slightly wider slit program. Even greater sensi- 
tivity can be obtained with the use of ordinate scale expansion; 
samples as small as 0.4 micrograms are examined in this manner. 

TRACE GAS STUDY of 40 mm of natural gas utilizes the Variable 
Path Gas Cell. Only methane is observed at a path length of 10 cm 
(top curve). Lower concentration components appear when path 
length is increased to 10 meters (bottom curve). One band of 
propane near 1050 cm-l is shown at the left, scale expanded 10 
times at a high signal-to-noise ratio allowing even more precise 
measurement. Often, in strongly absorbing trace gases, sensitivity 
in the hundredths of a part per million range is realized. 

The Beckman IR-9 offers you the highest resolution of any commercial infrared spectrophotometer. However, 
many analyses do not require full utilization of this capability. Sample characteristics or the method of investi- 
gation may dictate the need for a higher level of energy. That is when you can trade the IR-9's exceptionally 
high resolution for increased energy. The IR.9 provides the best possible compromise between resolution and 
energy for any study. For information, contact your Beckman Sales Engineer or write for Data File LIR-38-264. 

| 10 M PATH 
WITH 10X 

SCALE 
EXPANSION 

PROPANE BAND 
i000-1100 -cm 

REGION 



slit width is estimated to be 0.2 cm'- or less as judged from the Bands labelled 1, 7, 10 and 14 on this scan agree without prior 
spacing of the doublets at 1237, 1260 and 1266 cm-l. This run also instrument calibration to within 0.4 cm-l of the accepted values 
illustrates the high frequency accuracy capabilities of the IR.9. similarly identified and published by IUPAC(1). 

DIFFERENTIAL STUDY illustrates the ability of the IR-9 
infrared spectrophotometer to compensate for tremendous varia- 
tions in reference beam energy. A sample of di-octyl phthalate 
deposited on a cellulose nitrate-acetate membrane filter is exam. 
ined by compensating for the filter material's absorption spectrum. 
This is accomplished by placing a matching thickness of filter in 
the reference beam (2). The bottom curve on the scan at the left 
is that of a 25 micron thickness of the filter. The top curve is the 

(1) International Union of Pure and Applied Chemistry, Commission on 
Molecular Structure and Spectroscopy, "Tables of Wavenumbers for the Calibration of 
Infrared Spectrometers," pp. 586, 587, Butterworth, Inc., Washington, 1961. 

(2) Sloane, H.J., Anal. Chem., 35, 1556 (1963). I 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

background obtained when matching filters are placed in both 
sample and reference beams. The filters are retained in both beams 
to obtain the actual differential scan at the right, showing the 
spectra of 3 microliters of ester deposited on filter in the sample 
beam, Differential work is done simply and conveniently with the 
use of Automatic Slit Control, an exclusive Beckman feature pro- 
viding an automatic means for obtaining an optimum preset com. 
promise between resolution and energy throughout the entire scan. 

Be sure to see Beckman at the Pittsburgh Conference 

INSTRUMENTS, INC, 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA 

I, 
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HITACHI 

PERKINmELMER 

ULTRA VIO LET 

VISIBLE GRATING 

SPECTRO- 

PHOTOMETER 

The Model 139 Grating Spectro- 
photometer, a compact, precise 
modern instrument, out performs 
similar spectrophotometers cost- 
ing significantly more. 

Check-these features: High res- 
olution grating Monochromator- 
gives exceptional radiation purity 
in transmittance / absorbance 
measurement from 205 to 800 
millimicrons; Direct reading meter 
- presents measurements in 
both transmittance and absorb- 
ance quickly and accurately; 
Single wide-range phototube - 
covers the entire range from 205 
to 800 millimicrons, eliminates 
need to change even at wave- 
length extremes; Dual Hydrogen/ 
Tungsten lamp source assembly 
- has high energy output, gives 

instant switching from one source 
to the other; Direct line-operated 
power supply- is stable, fully 
transistorized, eliminating bat- 
teries and drift problems; Low 
cost - brings the advantages of 
modern instrumentation to any 
laboratory with unmatched econ- 
omy and superior performance. 

The five basic functional units, 
in combination, provide the ana- 
lyst with a fully integrated instru- 
ment for the rapid and precise 
analysis of any sample by absorp- 
tion measurement. 

For details see your Aloe Sci- 
entific representative or write 
Aloe Scientific, XI Division of 
Brunswick, 1831 Olive Street, 
St. Louis 3, Mo. 

s MP-"SctaXe, Saw e 
ALOE 
SCIENTIFIC 
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You're looking at the control cabinet of an F & M Series 810 Gas Chromato. 

graph. To the analyst who owns one, it is a faithful servant that carries 
out his every order accurately and reliably . . . and so completely that it 

makes the 810 an all-but-automatic gas chromatograph. * Here's why 

we say this. After you inject the sample, all you have to do is push the start 
button (in the center of the lower drawer) and the 810 does the rest. ? First, 

it automatically starts a pre-set temperature cycle that combines adjustable isothermal and linear programmed 

periods. Then it cools the column, automatically opening the oven door to accelerate the process, until it re-equili- 

brates at the starting temperature, ready for the next sample. Meanwhile it automatically maintains predetermined 
detector conditions, and controls the flow of carrier gas in each of the two columns. When equipped with the auto- 
matic attenuator option, it also produces a measurable peak for each detected component regardless of concentration 

.. automatically. * Why such a sophisticated gas chromatograph? First, because it assures you of almost perfect 
reproducibility by eliminating the human error that goes hand in hand 

with manual resetting. Second, because it liberates the chemists and tech- 

nicians in your laboratory and thus makes them more productive. a For 

graphs write F & M Scientific Corporation, Route 41 and Starr Road, 

Avondale, Pennsylvania, phone (215) 268-2281. European subsidiary: F & M F & M SCIENTIFIC CORPORATION 

Scientific Europa N. V., Leidsestraat 67, Amsterdam, The Netherlands. A V O N D A L E, P E N N S Y LV A N IA 



in an electron microscope 

HIGH RESOLUTION 
is the least you should expect 

even more important is 

EASY OPERATION 

In the EM6 you get it as a matter of course: no unit 
may leave the factory unless it can demonstrate 10 A 

or better (users report 6 A in normal operation) 

maximum resolution routinely and effortlessly 

in this respect the (A ) EM6 Electron Microscope is outstanding 
in the EASY MAINTENANCE provisions that shrink cleaning time to less 

than two hours (no need to dismantle the column, or need for complete 
realignment afterward) 

in the ELECTRICAL BEAM ALIGNMENT that remotely controls illumination 
from the desk (no manual adjustment whatever). Not only increases 
mechanical stability of column, but augments operational flexibility 
(including tilt for reflection microscopy). 

1 :ii~i!;i! in the WIDE RANGE MAGNIFICATION that smoothly yields 600 X to 120,000 X 
? I:i! | ~~~~continuously without changing pole piece or losing field of view 

: 
IX *| . ~in the EASY KV SELECTION that provides 30-40-60-80-100 KV through a 

........I. single control - without turning power off. : 
Ia,:,?ii, AUTOMATIC LENS COMPENSATION evenly maintains selected 

:::|: I ~~~~magnification, image focus and field of view. No realignment necessary. 

a |i~ lin the ELECTROSTATIC ASTIGMATISM CORRECTION that operates with 
impressive certainty and precision 

in the CAPACIOUS SPECIMEN CHAMBER that permits quick easy mounting 
of reflection and goniometer stages 
(and lets you easily insert accessories for dynamic studies, too!) 

in the VACUUM LOCKS that let you change photoplates, samples and 

i Hll^ Hi^^ l objective apertures rapidly without losing vacuum. 

t3 EM @OB f;ELECTRON MICROSCOPE 
L Bl 11 the a product of Associated Electrical Industries in England 

is marketed and serviced in the U.S.A. by | r 
PICKER NUCLEAR/ 

DIVISN/ WPICKER X-RAY COW OR KATION 
WHITE PLAINS, NEW YORK 
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I .... .. ../WHAT'S 
: :: : : : : AT WHATMAN? 

New grades ofoitrp err! 
Each designed for a secific prpose. 

Whatman No. 90, for example, is unlike other cellulose filter papers currently on the 
market. We won't describe its filter speed (you must use it :o believe-it)-yet withthis- 

"unbelievable" speed it retains coarse and gelatinos precipitite h ease. For 
rough clarification of solutions (in a hurry) it's unsurpassed. In qualitative w ork, where you find 

Whatman No. 4 too slow, try No. 90. It is available in all the standard circle sizes. - 

Other new grades from Whatman: No. 111 and No. 115. These are high wet strength, 
qualitative grades that are comparable in filtration characteristics to No.2 and 

No. 50 respectively.- No. 111 has -medium retention and medium filter speed while No. 115 has 
very high retention and slow filtering speed. They differ fro the Whatman50eries 

ways: they are considerably lower in price and they contain a stable additive tti give th 
h high wet strength. (The 0 series papers are chemically treated(and don'tcontain any binder.): 

These and othernew grades are fully described (with prices) in a free leaflet available on- request 
- :Just write for the "NEW"W leaflet-it willbe sent tely, th mples. 

REEVE ANGEL W l11thJi&ni 

Bridewell -Place, London, EC4 I ER PA PE R 



you can heat seal ampoules one at 
a time ...... or Vacuum Pack up 
to 140 samples Automatically with 
internal stoppering in the new 
VirTis Vacuum Stoppering Tray 
Dryer. Partial inactivation of 
bacterial and virus cultures which 
may occur during ampoule heat 
sealing operations is prevented. 
Valuable samples are fully 
protected by drying and stoppering 
under controlled conditions. 

This remarkably compact "bench" 
model freeze-dryer is a complete, 
self contained instrument. Only a 
suitable vacuum pump is required 
for actual operation. The Vacuum 

Stoppering Tray Dryer model no. 
10-800 is equipped with a mechan- 
ically refrigerated process shelf 4 
and internal condensing coils- l 
entirely eliminating dry ice require- 
ments both for pre-freezing l-- 
samples and condensing sublimat- . 
ing water vapor. The unique stop- j i 
pering plate seals all vials in the .. 
trays simultaneously in a matter 
of seconds. 

Details and prices on this import- ij: 
ant new addition to our compre- I : 1 
hensive line of freeze-drying 
equipment will be sent immediately 
upon request. 10-800 

The , J Company, Inc. Gardiner, New York 

:i 
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EVER WONDER WHY SO MANY IMPORTANT LABORATORIES 

HAVE INSTALLED ( UV CENTRIFUGES? 
Look at the above random sample of UV pur- 

chasers. Never before has any centrifuge combined 
such speed, capacity, performance, and sheer ver- 
satility as to result in its installation by so many 
leading medical, scientific and industrial laboratories. 

Hundreds of different accessory combinations 
make the UV capable of research work as well as a 
host of routine separations for the daily lab schedule. 
It will swing horizontal, angle and basket heads. 
Speeds to 5600 rpm and forces to 5100 x G are 
obtained with many large capacity heads. Speeds 
of 21,600 rpm and gravities to 33,000 are obtain- 
able with a multi speed attachment for smaller vol- 
umes. Although not refrigerated, very little material 
temperature rise is experienced, making the UV 
especially useful for centrifuging such heat-sensitive 

materials as proteins and enzymes. A new Helixtrac- 
tor unit permits you to separate micro deposits from 
large volumes by the helical continuous flow process 
- up to 400% more efficient than ordinary 
centrifugation. 

The UV is a paragon of convenience with an 
electric brake, two hour timer, rugged stainless steel 
guard bowl, speed controller, continuous reading 
tachometer, unitized control panel and modern cab- 
inetized design. An exclusive custom-built IEC motor 
supplies "work horse" capability that means trouble 
free performance over a long service lifetime under 
the heaviest laboratory schedules. 

Perhaps you should consider a UV, too. 
Write for Bulletin I. 

INTERNATIONAL I EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 



NEW YORK AND LONDON 
111 Fifth Avenue, New York 10003 
Berkeley Square House, London, W.1 

Theory of Superconductivity 
By JOHN M. BLATT 

January 1964, 486 pp., $12.50 
Theory of Superconductivity presents a theoretical treatment, 

covering basic physical ideas and concepts. Emphasis is on the fun- 
damental properties of superconductors. 

High Presure Physics and Chemistry 
Edited by R. S. BRADLEY 

Volume 1, 1963, 444 pp., $15.50 
Volume 2, 1963, 361 pp., $12.50 

This treatise provides a comprehensive and advanced study of 
high pressure science, including both theoretical and experimental 
work on the production and measurement of static and dynamic high 
pressures. 

Energy Band Theory 
By JOSEPH CALLAWAY 

1964, 357 pp., $10.00 
Energy Band Theory contains the first comprehensive survey of 

the procedures of calculations of energy levels of electrons in solids, 
with emphasis on the general principles of band theory. 

Micromanipulators and Micromanipulation 
By HAMED M. EL-BADRY 
A Springer-Verlag title published in the U.S.A. and Canada by Academic 
Press 

January 1964, 335 pp., (63/4" x 95/8), 175 illustrations, $15.00 
This book is an extensive survey of the instrumentation tech- 

niques, and applications of micromanipulative methods in diverse 
fields of science and technology. 

Gas Chromatography 
(Symposium) 
Edited by LEWIS FOWLER 

1963, 270 pp., $10.50 
This volume presents summary papers by recognized experts on 

the state of the art of gas chromatography and a selection of research 
reports on recent developments in the theory and practice of column 
technology, detectors, and sample preparation. 

Pulmonary Deposition and Retention of Inhaled Aerosols 
By THEODORE F. HATCH and PAUL GROSS 
Prepared under the auspices of the Division of Technical Information, 
United States Atomic Energy Commission 

January 1964, 192 pp., clothbound $5.95, paperbound $3.95 
The book provides a background for understanding the hazards 

from exposures to various aerosols by presenting the aerodynamic, 
anatomic and physiopathologic factors involved in the pulmonary 
trapping and deposition of particles from inhaled air. 

Metabolic Inhibitors 
Edited by R. M. HOCHSTER and J. H. QUASTEL 

Volume 1, 1963, 669 pp., $26.00 
*Subscription price, $22.00 
Volume 2, January 1964, 753 pp., $28.00 
*Subscription price, $24.00 

*Subscription price valid until May 31, 1964 
Metabolic Inhibitors is a comprehensive and authoritative pres- 

entation of the properties of inhibitors of metabolic and enzymic 
processes. 

Cosmic Rays, Solar Particles and Space Research 
Director: P. B. PETERS 

January 1964, 418 pp., $16.00 
This book consists of a number of review lectures, each one 

dealing with a different aspect of solar and galactic particles. 

Liquid Helium 
Director: G. CARERI 

January 1964, 442 pp., $16.00 
This book provides students with background for studying future 

progress in the field of Liquid Helium. Emphasis is on theory at the 
student level and contemporary questions in the field. 

Semiconductors 
Director: R. A. SMITH 

1963, 540 pp., $20.00 
Although many aspects of semiconductors are discussed, studies 

of transport and optical properties of semiconductors are given the 
most extensive coverage. 

740 

Pathology of Domestic Animals 
By K. V. F. JUBB and P. C. KENNEDY 

Volume 1, 1963, 477 pp., $18.00 
Volume 2, 1963, 613 pp., $24.00 

This two-volume work presents a wealth of material on the 
endocrine and genital systems, the pathology of the eye, and a 
variety of other subjects only perfunctorily dealt with elsewhere in 
the literature. 

Theory of Excitons 
By ROBERT S. KNOX 

1963, 207 pp., $8.50 
Theory of Excitons provides a comprehensive review of present 

knowledge, emphasizing similarities, rather than differences, among 
excitons in different solids. 

Animals for Research 
Principles of Breeding and Management 
Edited by W. LANE-PETTER 

1963, 531 pp., $16.50 
Animals for Research covers the breeding, care, and management 

of laboratory animals at an advanced level, and is addressed to the 
research worker. 

Radiation, Isotopes, and Bone 
By FRANKLIN C. MCLEAN and ANN M. BUDY 

January 1964, 216 pp., clothbound $5.95, paperbound $3.45 
Prepared under the auspices of the Division of Technical Information, 
United States Atomic Energy Commission. 

This monograph describes the ever increasing utilization by bi- 
ologists of radiation and radioisotope techniques. 

Structural Linguistics and Human Communication 
An Introduction into the Mechanism of Language and the Methodology of 
Linguistics 

By BERTIL MALMBERG 
A Springer-Verlag title published in the U.S.A. and Canada by Academic 
Press 

1963, 210 pp., $9.75 

Non-Stoichiometric Compounds 
Edited by L. MANDELCORN 

1963, 674 pp., $22.50 
This work deals in detail with non-stoichiometric compounds, 

including oxides, sulphides, etc., and inclusion compounds of inor- 
ganic, organic, and solution types. 

Comparative Nutrition of Man and Domestic Animals 
By H. H. MITCHELL 

Volume 2, Winter 1964, 840 pp. 
Special price in effect until March 31, 1964, $23.00; thereafter, $28.00 

This two-volume work presents and correlates, in a quantitative 
fashion, the nutrient requirements of man and his domesticated ani- 
mals and the factors that modify these requirements. 

The Proteins 
Composition, Structure, and Function 
Second Edition 
Edited by HANS NEURATH 

Volume 1, 1963, 665 pp., $22.00 
*Subscription price, $19.50 
Volume 2, about 875 pp., in preparation 
Volumes 3-4, in preparation 

*Subscription price valid on orders for the complete set received 
before publication of the last volume. 

Review of the first edition: ". . . this invaluable series . . . will 
appeal to the expert and the beginner in proteins . . . it presents a 
unified, critical, authoritative, and up-to-date treatment of the whole 
subject . . ."-Science 

Radiation, Radioactivity, and Insects 
By R. D. O'BRIEN and L. S. WOLFE 
Prepared under the auspices of the Division of Technical Information, 
United States Atomic Energy Commission. 

January 1964, 211 pp., $5.95 clothbound, $3.45, paperbound 
This book gives a very complete account of the contributions 

made by the use of radiation and radioisotope methods to our knowl- 
edge of insects and insect control. It is designed for graduate and 
undergraduate students as well as for research workers. 

SCIENCE. VOL. 143 

BAW*W>H-tf-?LS- 



NEW YORK AND LONDON 
111 Fifth Avenue, New York 10003 
Berkeley Square House, London, W.1 

Third International Symposium on 

X-Ray Optics and X-Ray Microanalysis 
held at Stanford University, 1962 
Edited by H. H. PATTEE, JR., V. E. COSSLETT, and ARNE ENGSTR0M 

1963, 622 pp., $22.00 
Including both instrumentation and application, this volume 

contains information on instruments such as x-ray microscopes, x-ray 
telescopes, field emission x-ray sources, x-ray microprobes, and new 
x-ray focusing and detection devices. 

Paleocurrents and Basin Analysis 
By PAUL EDWIN POTTER and F. J. PETTIJOHN 
A Springer-Verlag title published in the United States and Canada by 
Academic Press, at identical list price. 

1963, 296 pp., $10.00 
This book provides a complete and up-to-date survey of the 

problems and potentialities of paleocurrents and basin analysis. 

Magnetism 
A Treatise on Modern Theory and Materials 
Edited by GEORGE T. RADO and HARRY SUHL 

Volume 1: Magnetic Ions in Insulators, Their Inter- 
actions, Resonances, and Optical Properties 

1963, 688 pp., $19.00 
Volume 2, in preparation 
Volume 3: Spin Arrangements and Crystal Structure, 

Domains, and Micromagnetics 
1963, 623 pp., $18.00 

Magnetism deals with ferromagnetism, ferrimagnetism, and anti- 
ferromagnetism, with an emphasis on the developments of the last 
fifteen years. 

Biochemistry of Industrial Micro-Organisms 
Edited by C. RAINBOW and A. H. ROSE 

1963, 708 pp., $22.00 
Here is a comprehensive treatment of the biochemistry of estab- 

lished industrial micro-organisms, as well as those of potential 
importance. 

Generic Names of Orchids 
Their Origin and Meaning 

By RICHARD E. SCHULTES and ARTHUR S. PEASE 
1963, 331 pp., $12.00 

Indispensable to both scientific and lay workers in botany and 
horticulture, here is a beautifully illustrated dictionary which explains 
the etymological history of the 1250 generic names of Orchidaceae. 

Fluorine Chemistry 
Edited by J. H. SIMONS 

Volume 5, February 1964, 505 pp., $16.50 
Fluorine Chemistry encompasses all areas of interest in the field 

including inorganic, organic, physical, analytical, theoretica, nuclear, 
biological, and fluorocarbon chemistry. 

Microbiological Quality of Foods 
(Symposium) 
Edited by L. W. SLANETZ, C. 0. CHICHESTER, A. R. GAUFIN, and 

Z. J. ORDAL 
1963, 274 pp., $9.00 

Reviewing the present state of knowledge of foodborne diseases, 
this work discusses the use and efficiency of microbiological tests 
and standards for food quality from the academic, regulatory, and 
industrial points of view. 

The Monosaccharides 
By J. STANEK, M. {ERNY, J. KOCOUREK, and J. PACAK 
Translated by KAREL MAYER 

1963, 1006 pp., $32.00 
Available from Academic Press in all countries except the Socialist 
Republics. 

Here is a completely modern treatise on the chemistry and bio- 
chemistry of monosaccharides containing an outstanding chapter on 
analytical chemistry with a full description of such modern methods 
as chromatography, thin-layer chromatography, gas-liquid chroma- 
tography, electrophoresis, etc. 

The Transfer of Calcium and Strontium 
Across Biological Membranes 
(Symposium) 
Edited by R. H. WASSERMAN 

1963, 443 pp., $11.50 
This new book deals primarily with the mechanisms by which 

calcium and strontium move across biological membranes, and the 
interrelationships between these alkaline earths at various physio- 
logical sites. 

Fundamental Topics in 

Relativistic Fluid Mechanics and Magnetohydrodynamics 
(Symposium) 
Edited by ROBERT WASSERMAN and CHARLES P. WELLS 

1963, 241 pp., $8.50 
This volume views the rapid advances in the fields of relativistic 

fluid dynamics and magnetohydrodynamics in terms of their mathe- 
matical aspects. 

Ergodic Theory 
(Symposium) 
Edited by F. B. WRIGHT 

1963, 316 pp., $8.00 
Ergodic Theory presents a series of papers dealing with current 

aspects of research in the subject. A broad range of topics is discussed 
including random, abelian, and adjoint ergodic theorems, random 
series, and minimal sets. 

Craigie's Neuroanatomy of the Rat 
Revised and expanded by WOLFGANG ZEMAN and 

JAMES ROBERT MAITLAND INNES 
1963, 230 pp., $8.50 

This study of the rat's central nervous system and its coverings 
also includes general principles of mammalian comparative neuro- 
anatomy with ontogenetic and phylogenetic aspects, as well as a brief 
introduction to higher nervous mechanisms. 

The Formation of Wood in Forest Trees 
(Symposium) 
Edited by MARTIN H. ZIMMERMAN 

January 1964, 562 pp., $16.00 
Topics covered include evolution of cambium; morphology, micro- 

scopic, and submicroscopic anatomy of cambial derivatives; biochem- 
istry of wood formation; translocation of nutrients to the cambium; 
hormonal control of cambial activity; and the effects of environment. 

Advances in Heat Transfer 
Edited by THOMAS F. IRVINE, JR. and JAMES P. HARTNETT 

Volume 1, February 1964, 459 pp., $16.00 
Each monograph in this volume starts from widely understood 

principles and develops the topic in a clear logical fashion, provid- 
ing a series of articles of substantial value to the non-specialists as 
well as to the specialists in heat transfer. 

Advances in Lipid Research 
Edited by DAVID KRITCHEVSKY and RODOLFO PAOLETTI 

Volume 1, January 1964, 418 pp., $14.00 
Written by authorities in the various subclassifications within the 

area of lipid research, the volumes of this series will be interdis- 
ciplinary as is lipid research itself. 

Advances in Metabolic Disorders 
Edited by RACHMIEL LEVINE and ROLF LUFT 

Volume 1, February 1964, 366 pp., $12.00 
These articles assess the status of new and important develop- 

ments connected with metabolic processes in the body and their 
connections with the disorders of metabolism. 

Advances in Oral Biology 
Edited by PETER H. STAPLE 

Volume 1, February 1964, 353 pp., $14.00 
Advances in Oral Biology will facilitate communication among 

dental scientists by providing critical and authoritative surveys of the 
state of knowledge in selected areas of dental research. 

Progress in Astronautics and Aeronautics 
Edited by MARTIN SUMMERFIELD 
Volume 12 

lonization in High-Temperature Gases 
Edited by KURT E. SHULER 

1963, 409 pp., $5.75 
The material presented in this volume summarizes much of our 

present knowledge in the field of ionization in high-temperature 
gaseous systems. 

Detailed information available upon request 
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New unit for automatic-exposure photomicrography 
gives you pictures with computer correctness and speed 

. on any microscope 
Designed for quick interchangeability between Polaroid? Land and 35mm camera backs... 
Camera Computa is a complete micro-camera system which automates all the computations and mechanics 
of exposure, and produces correctly exposed photomicrographs, every time. It monitors the image-forming 
light on a true integrating basis and controls with computer accuracy the operation of a vibration free 
electro-magnetic shutter. Computa is quickly set up with any conventional high power microscope - no 
modifications or special adjustments are necessary. It is simple and straightforward to operate . . 
improves the quality of your photomicrographs . . . frees you for more productive work ... saves money, 
too - Computa does not experiment with expensive film. 

For technical information, send for catalog CJ350000 "Polaroid"? byPolaroidCorporation 
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count on 

;77berIab: 

for the widest 

choice of compact 
nuclear counting 

systems 

Tracerlab offers nuclear counting systems that 
outstrip any in the world for comprehensiveness, 
for accuracy, for compactness and simplicity of 
operation. Many are engineered as entire systems 
in one unit-- a single console doing the com- 
plex job of numerous, space-consuming units. 
Tracerlab systems and instruments are broad in 
performance, modular in design . . . suited for 
use in alternate systems, or precisely dove-tailed 
to complete an existing system - as if Tracerlab 
had your very application in mind. 

Omni/Guard Console Systems are automatic 
systems for low background beta counting -a 
true state-of-the-art, solid-state console. 

Multi/Matic Systems exemplify an ideal auto- 
matic counting system at optimum use combin- 
ing a Scaler, Printer, and Sample Changer -no 
other system matches its versatility, simplicity, 
reliability. 

4,rr Chromatogram Scanning System - a new 
solid-state, autonomous system with simple oper- 
ation, low background, and high counting 
efficiency. 

Auto/Well Counting Systems - for large volume 
operations, 50 sample capacity, simplified con- 
trols, low background, extreme flexibility. 

Added to these complete systems are field-proven 
instruments like scaler/spectrometers, rateme. 
ters, flexible power supplies, timers --all from 
one source: Tracerlab. 
Locate your Tracerlab/Keleket representative in 
the Yellow Pages, or write for our complete in- 
strument catalog from- Tracerlab/Keleket - Your 
partners for progress in the Life Sciences. 

TRACERLAB 
A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

WALTHAM 54, MASSACHUSETTS 
Nuclear Instruments * Accessories and Supplies * 

Film Badge Service 
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FLUORESCENCE 
SPECTROPHOTOMIETER 

NEW 
Fluorispec, Baird-Atomic's Model SF-1 
Fluorescence Spectrophotometer is a completely 
new, compact instrument which successfully 
combines the advantages of spectrophotometry 
with the inherent sensitivity of fluorescence 
measurement! 

HIGH RESOLUTION 
Fluorispec's high resolution and the low-scat. 
tered light of its two dual-grating monochro- 
mators augments the high specificity of 
fluorescence assay in identifying unknown 
compounds! 
WELL-DESIGNED OPTICS 
Fiuorispec's highest quality optics give reli- 
able, reproducible results. Also featured are 
automatic/manual scanning and a choice of 
slit widths! 

ULTRA-HIGH SENSITIVITY 
Fluorispec's ultra-high sensitivity permits as- 
say of fluorescent compounds in the parts- 
per-billion range! 

For comprehensive descriptive literature, price, 
delivery and other information, please contact: 

Engineers and scientists: investigate opportunities with Baird-Atomic 

LABORATORY INSTRUMENTS DEPT. 

SeA I/:?Z: -A 7'OcM/C, INC. 

33 University Road/ Cambridge, Mass. 02138 
Telephone: 617 UNiversity 4-7420 
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Weigh them in seconds on the Torbal? PL-2 
Make quick, accurate weighings of rats, chickens, 
guinea pigs and mice on the same balance. Specify the 
fast Torbal PL-2 optical projection balance. Here's why. 

(1) No knife edge construction-assures accuracy 
for years despite dust, dirt-and severe environmental 
conditions; (2) speed - balance can be damped so 

that it comes to rest immediately; (3) out of level 
conditions - you don't have to rezero the PL-2 even 
when it is moved. 

In addition, the Torbal PL-2 2000 gram balance 
is easy to operate and requires minimum main. 
tenance. Various commodity holders are available. 

CONVINCE YOURSELF - ASK FOR A DEMONSTRATION OR WRITE FOR TORSION CATALOG 

THE TORSION BALANCE COMPANY Main Office and Factory: Clifton, New Jersey , Sales Offices: Chicago, Ill.. San Mateo, Cal. 



No Other Lab SuIvl 

Firm can make this 
statement: 

STATEM ENT 
Only Matheson Scientific has 2 
big catalogs neither of which bears 
our name. This doesn't confuse 
us a bit. Use either book to 
order anything from any of our 
branches or sales offices. 

use either one 

E IVIATHESiON SCIENTIFIC 
Chicago 1735 N. Ashland Ave. / Cincinnati 6265 Wiehe Road / Cleveland Laisy Ave. & East 88th St. | 
Detroit 9240 Hubbell Ave. / Houston 6622 Supply Row / Kansas City, Mo. 1827 McGee St. / Los Angeles 
3237 S. Garfield Ave. / Oakland, Calif. 5321 E. 8th St. / Philadelphia Jackson & Swanson Sts. / St. Louis 
5147 Brown Ave. / SALES OFFICES: Baton Rouge 6, Louisiana, 3160 Florida Street, Doherty Building, Room 

MATHESON 103., 
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AND GIVE YOU THIS 

P T 

50 

P T 
/ 

1. E.H. HON, S.T. LEE, Paper presented at the Fifth 
International Conference on Medical Electronics, 
July 1963, Liege, Belgium. 

2. E.H. HON, S.T. LEE, "Noise Reduction in Electro- 
cardiography", American Journal of Obstetrics 
and Gynecology (In press). 

T1CHNICAL MEASUREMENT CORPORATION 

Iflg MMFMqTRON DIVISION 
Division Sales Office: 202 Mamaroneck Ave., White Plains, N. Y. 
Phones: (212) 876-1444 (914) 761-5000 Cable: MNEMOTRON 

IN EUROPE: Technical Measurement Corp., GmbH, 
Mainzer Landstrasse 51, Frankfurt/Main, Germany 

Other offices in principal cities throughout the world 
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Electrically switched 

three-speed chart drive 

Full-range attenuation 

Elimination of 

undesirable A.C. signals... 

Gives new versatility to Sargent SR Recorders 
(Models SR, SR-GC, SRL) 

Electrical switching mechanism provides instan- 
taneous change to any of three different chart 
speeds during recording. System eliminates 
conventional gear shifting lag and time error. 
Range attenuator control, in conjunction with 
various accessory range plugs, provides contin- 

uous full-scale range adjustment from 0.4 to 
125 mv. Four-position filter control filters out 
A.C. signals (as from gas chromatographs) that 
may be superimposed on D.C. voltage being 
measured. Also eliminates unwanted switching 
mechanism impulses. 

PLUS... 250mm chart m Four microvolts/mm sensitivity a 1/4% accuracy a One-second balancing 
speed m High source-resistance tolerance a Interchangeable ranges: 125 my range built in, 
plug-in resistors provide seven additional ranges a 12 stock chart speeds available for use 
in three-speed chart drive system m Zero displacement m Ideal visual work presentation 

IV 

For further information, write for Bulletin SR-D. 

t SARGENTO 
Scientific Laboratory Instruments * Apparatus * Supplies * Chemicals 

E. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630 

DETROIT * BIRMINGHAM * DALLAS * HOUSTON * ANAHEIM, CALIF. * KENSINGTON, MD. * SPRINGFIELD, N.J. 
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Model MMA ...... $149. Model MMU ....... $287, 

UNITRON'S Complete Laboratory Installation for High- 
Temperature Metallography with Metallograph and HVC-3 
Control and Power Station. 

Model DMR Depth-Measuring Rollscope for examination of 
large or cylindrical surfaces .................. $445. 

UNITRON'S Research Installation for High-Temperature 
Microscopy, Desk Model HM 

(Write for price and complete specifications) 

UJNT/JOV/ IS YOUR COMPLETE SOURCE FOR MICROSCOPES 
to meet every metallurgical application ... from low-power macro to high-power micro exami- 
nations, right on through to advanced research in high temperature studies of the new metals 
in the space age. And when it's time to balance your equipment budget against your needs, 
UNITRON prices will be among the best news of all. 

TRY A UN/ T/ONI IN YOUR LAB ... FREE, FOR 10 DAYS 
A salesman's demonstration gives you only about 30 minutes to examine a microscope... I 
hardly the best conditions for a critical appraisal. But, UNITRON'S Free 10-Day Trial allows 
you to use the microscope in your own lab and put it through its paces on your own particular ! 
problem. Use the coupon to ask for a no-obligation, prepaid trial. And if you want more details I 
on these and other UNITRON Microscopes, use the coupon to request a complete catalog. I 

A 

[l I want a FREE 10-day trial of Model............. 

] Send me your catalog No. 4-U 

NAME DEPT. 

COMPANY 

ADDRESS 

CITY STATE 

't. 



From S/P-A trio of convenience items for your laboratory's 

downs and U and ...ds ..and dUn ..Sd 
downs-Removing Dewar flasks or other 
apparatus from support rods is a con- 
venient one-hand operation. Simply hold 
flask, release lever and VacRac nylon- 
fiberglas plate swings down out of the 
way. No. F4515-4" x 4" platform, 6" 
support rod (without clamps) . . . $8.50. 
ups and downs-Raising and lowering 
laboratory apparatus is simple, sure with 
the S/P Roto-Lift support. Made of 
nickel-plated steel; cylindrical design 
distributes weight so capacity is almost 

limitless. Real simplicity . .. just loosen 
handle, set unit at desired height, tighten 
handle to lock in position. Adjusts from 
2Y4" to 41"; top diameter of 3". No. 
S9310 ... $10.00. ups- Temperatures rise 
quickly with the S/P Flask Heater (you 
can boil 600 ml of water in less than 10 
minutes) -concentrates heat where it's 
needed. No. H1540-dimensions: 6" x 6" 
x 612"; 115 volts AC ... $32.00. To take 
care of your ups and downs, order these 
items today. 

W] scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta Boston * Charlotte * Chicago * Columbus - Dallas * Detroit * Kansas City * Los Angeles 
Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington, D.C. 
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MODEL "A" Betla-Fae 
AUTOMATIC SUPER-SPEED 

REFRIGERATED CENTRIFUGE 
? Speeds to 17,700 RPM 
* Forces to 40,000 x G 

* Capacity to 3,300 ml (6 x 550 ml) 
* New dual temperature control 

range from -20?C to +40?C 
* Solid state electronic system 
* New brush life indicator 

* Eleven interchangeable rotors 
* New sliding door cover 

And Ever Keeping Pace... 

Model AX Centrifuge 
* Speeds to 16,500 RPM * Capacity to 400 ml 
* Forces to 34,800 x G (8 x 50 ml) 

* Rpm calibrated 
transformer dial 

All-Purpose Multi-Mix 
Homogenizer 

* Centrifuge tube 
attachments 

* Mason jar attachments 
* And many, many more 

LOURDES INSTRUMENT CORP. 
656-78 Montauk Avenue * Brooklyn 8, New York 
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A modern 
research instrument with 

built-in Koehler illumination 
for critical microscopic 

investigation 
In less than one year since its introduction, the Nikon 
Series S has become one of the most talked about micro- 
scopes in the field. It has attracted wide and favorable 
attention for its mechanical ruggedness, its smoothly 
responsive controls, its seemingly unlimited versatility, 
and its almost incredible quality of optics. 
The new Series S-Ke offers even more of special interest 
to the critical microscopist. Except for the base, the 
S-Ke employs the same construction as the Series S and 

accepts the same interchangeable eyepiece tubes and 
stages. The base is larger, and contains the light source 
and optics of the Koehler illuminator. 
Koehler illumination is undoubtedly the most efficient 
known to optical microscopy, and is virtually prerequi- 
site in photomicrography. Its principle advantage is 
that it makes the light source and microscope a com- 
patible optical system. All available light is concen- 
trated in the area under investigation. There is no 

glare or halo. Details, usually obscured by these condi-. 
tions emerge with new clarity and definition. 

To attempt Koehler illumination with conventional 
mirror and external lamps is a difficult, time-consuming 
procedure. With the model S-Ke it is utterly simple 
and virtually automatic. A sliding, centerable optical 
system permits the user to enjoy its benefits over the 
entire magnification range of the microscope. 
The S-Ke is supplied with a step-down- transformer 
which provides the correct lamp voltage. This trans- 
former has a built-in voltmeter and a variable intensity 
control with adjustable high- and low-position 'stops' 
so that any selected degree of brightness can be repeated. 

Optional accessories: Interference-Phase, Phase-Con- 
trast, and Polarizing attachments, Projection Head, 
Macro-Photo and Photomicrographic equipment. 
For complete details, write to Dept. S-2. 

Nikon Series S-Ke 

NIKON INCORPORATED Instrument Division * 111 Fifth Avenue, New York 3, N. Y. * Subsidiary of Ehrenreich Photo-Optical Industries, Inc., 
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Microbiological Equipment 
An ever increasing number of universities, pharmaceutical and 
industrial plants depend upon Amsco for quality microbiologi- 
cal research and process equipment ... and for sound reason. 

Amsco is geared to research, design and manufacture 
virtually any technical equipment and systems ranging from 
sterilizers to water stills ... to flexible film expansion 
chambers for sterilization of interplanetary craft components 
.. to a full line of freeze drying apparatus. 

For example, on special contract Amsco recently designed 
and produced what is believed to be the world's largest 
bulk sterilizing system... a 30' long x 7' wide x 9' high giant, 
utilizing pure ethylene oxide at 100 % concentration as 
the sterilant. 

Let us share your confidential equipment and process 
problems. We welcome the challenge, for the resolution of 
microbiological problems has become our way of life. 
Of course, Amsco's varied line of standard equipment, as 
illustrated, is a ready source for precision-made apparatus. 

Please write for literature of interest to you. If you 
have special needs, a letter to our Scientific and Industrial 
Department may lead to their economical resolution. 

STERILIZERS 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam Systems. 
Chambers 16" x 16" x 24" to 80" x 108" x 360" and larger. SC-318. 

FREEZE DRY EQUIPMENT 
Models for laboratory, pilot plant and production. Amsco Freeze 
Dryers feature precision control throughout the cycle. IC-61 1. 

WATER STILLS and Deionizers 
Still capacities from 1 to 150 gal./hr. Steam or Electric heat. 
Automatic or Manual Controls. IC-601. 
Deionizers ... From 2 to 300 gal./hr. MC-595. 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial cells 
and/or their byproducts on a continuous or batch basis with precise 
control of growth conditions. IC-605. 

DRY BOXES 
Flexible film chamber type. Economical, efficient and easy to use. 
For laboratory and production use. IC-607. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for sterile delivery, rearing and transfer of 
germ-free animals. IC-600. 

CASEWORK 
Complete casework needs. Planning, installing and maintenance. Base, 
wall, storage cabinets. Counters, work tables, carts. MC-503. 

Designers and developers of systems and equipment for 
Life Science and Industrial Technology E R I E, PENNSYLVANIA 

DIVISION OF AMERICAN STERILIZER COMPANY 
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55 New and Outstanding Monographs In... 
IIII 

IIII II I 
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AMERICAN LECTURES 

IN 

LIVING CHEMISTRY 
Edited by 

I. NEWTON KUGELMASS, 
M.D., Ph.D., Sc.D. 

Consultant to the Departments of 
Health and Hospitals 

New York City 

E THE BIOCHEMICAL DIAGNOSIS 
OF HEART DISEASE by Clarence M. 
Agress, Univ. of Calif., and Harley M. 
Estrin, Institute for Medical Research. 
Both of Los Angeles, Calif. Oct. '63, 
192 pp., 24 il., $7.75 

E POISONING : Chemistry - Symptoms 
- Treatments by Jay M. Arena, Duke 
Univ., Durham, N.C. Jan. '63, 464 pp., 
31 il., 18 tables, $16.75 

El THE CHEMICAL BASIS OF CAR- 
CINOGENIC ACTIVITY by G. M. 
Badger, Univ. of Adelaide, Adelaide, 
South Australia. '62, 88 pp., 76 il., $5.00 

El CHEMISTRY OF ENZYMES IN 
CANCER by Franz Bergel, Univ. of 
London, London, England. '61, 136 pp., 
76 il., $5.50 

E CHEMISTRY OF THE SEX HOR- 
MONES by Peter M. F. Bishop, Guy's 
Hosp., London, England. '62, 112 pp., 
1 il., $5.75 

E CHEMISTRY OF PANCREATIC DIS- 
EASES by Harry Busch, Univ. of Illi- 
nois, Chicago, Ill., '59, 176 pp., 26 il., 
$5.25 

[ THE CHEMISTRY OF THE IN- 
JURED CELL by Sir Roy Cameron 
and W. G. Spector, both of Univ. Col- 
lege Hosp. Med School, London, Eng- 
land, '61, 160 pp., 11 il., $6.00 

El BIOCHEMISTRY OF SKIN IN 
HEALTH AND DISEASE by Christo- 
pher Carruthers, New York State Dept. 
of Health, Buffalo, N.Y. '62, 284 pp., 
81 il., $9.75 

0 CANCER CHEMOTHERAPY. Pre- 
pared by the Staff of the University of 
Texas under the direction of R. Lee 
Clark, Jr. (With 15 Contributors). '61, 
268 pp., 14 il., $10.50 

I RADIATION INJURY IN MAN: Its 
Chemical and Biological Basis, Patho- 
genesis and Therapy by Eugene P. 
Cronkite and Victor P. Bond, both of 
Brookhaven National Laboratory, Up- 
ton, N.Y. '60, 208 pp., 22 il., $6.50 

E DELAYED HYPERSENSITIVITY IN 
HEALTH AND DISEASE by Alfred J. 
Crowle, Univ. of Colorado, Boulder, 
Colo. '62, 144 pp., 15 il., $6.00 

E POISON DETECTION IN HUMAN 
ORGANS by Alan S. Curry, Harrogate 
Scholar of Trinity College, Cambridge, 
England, April '63, 172 pp., 7 il., $6.75 

E EXTRACORPOREAL HEMODIALY- 
SIS THERAPY IN BLOOD CHEM- 
ISTRY DISORDERS by John E. Doyle, 
State Univ. of New York, Syracuse, 
N.Y. '62, 384 pp., 14 il., $11.50 

D BIOCHEMISTRY OF HEREDITARY 
MYOPATHIES by Jean-Claude Drey- 
fus and Georges Schapira, both of Univ. 
of Paris, Paris, France. '62, 160 pp., 24 
figs., 13 tables, $6.25 

E THE CHEMISTRY OF DEATH by 
W. E. D. Evans, Univ. of London, Lon- 
don, England. Oct. '63, 120 pp., $4.75 

E CHEMICAL ULTRASTRUCTURE IN 
LIVING TISSUES by J. B. Finean, 
Univ. of Birmingham, Birmingham, Eng- 
land. '61, 124 pp., 108 il., $6.00 

l CHEMISTRY OF DRUG METABO- 
LISM by William H. Fishman, Tufts 
Univ., Boston, Mass. '61, 256 pp., 287 
il., $10.50 

l GLUCAGON: CHEMISTRY AND 
FUNCTION IN HEALTH AND DIS- 
EASE by Piero P. Foa, Wayne State 
Univ., Detroit, Mich., and Giorgio 
Galansino, Chicago Medical School, 
Chicago, Ill. '62, 144 pp., 36 il., $6.75 

E CHEMICALS, DRUGS AND HEALTH 
by John H. Foulger, Wilmington, Del. 
'59, 120 pp., $4.25 

DBILE PIGMENTS IN HEALTH AND 
DISEASE by C. H. Gray, Univ. Lon- 
don, England. '61, 112 pp., $5.00 

D THE CHEMISTRY OF CONNEC- 
TIVE TISSUE by David A. Hall, Univ. 
of Leeds, Leeds, England, '61, 128 pp., 
13 il., $5.50 

E CHEMISTRY OF HEART FAILURE 
by William C. Holland and Richard L. 
Klein, both of Univ. Miss. Jackson, 
Miss. '60, 132 pp., 24 il., $5.50 

OTHE CHEMISTRY OF THINKING 
by George Humphrey and R. V. Coxon, 
both of Oxford Univ., Oxford, England. 
July '63, 160 pp., 330 il., $6.75 

EDHEMOGLOBIN AND ITS ABNOR- 
MALITIES by Vernon M. Ingram, 
Massachusetts Institute of Technology, 
Cambridge, Mass. '61, 168 pp., 93 il., 
$7.50 

l CHEMISTRY AND THERAPY OF 
CHRONIC CARDIOVASCULAR DIS- 
EASE by Richard J. Jones and Louis 
Cohen, both of Univ. Chicago, Chicago, 
Ill. '61, 216 pp., 63 il., $7.50 
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E CHEMISTRY OF CHELATION 
IN CANCER by Arthur Furst, Univ. 
of San Francisco, San Francisco, 
Calif. This comprehensive review 
brings to the foreground relation- 
ships between trace metals, the phe- 
nomenon of chelation and cancer. 
The function of trace metals in bi- 
ology and biochemical reactions is 
reviewed and the mode of action of 
metals as carcinogens is postulated. 
Speculations are offered on the ef- 
fect of trace metals on carcinogen- 
nucleic acid interaction and on en- 
zyme rates. Recommendations for 
the design of new anticancer com- 
pounds complete the monograph. 
Sept. '63, 160 pp., 3 il., $7.50 

E ENDOCRINE TISSUE TRANS- 
PLANTATION by John R. Brooks, 
Harvard Medical School, Boston, 
Mass. Offers a comprehensive evalua- 
tion of human homografts of en- 
docrine tissues . . . adrenal, ovary, 
pituitary, thyroid, parathyroid, pan- 
creas, and testis. The author shows 
how certain endocrine tissues appear 
to be able under certain circum- 
stances to flout the classical immuno- 
logical rejection pattern. He empha- 
sizes the importance of care and 
gentleness in handling tissues, site 
and techniques of transplantation, 
and amount of tissue grafted in re- 
lation to success. ". . . recommended 
especially to investigators who plan 
to embark on experimental work in 
endocrine tissue transplantation."- 
Review of Surgery. '62, 124 p., 65 il., 
$6.00 
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0 CHEMISTRY AND THERAPY OF 
ELECTROLYTE DISORDERS by 
Bertil Josephson, St. Erik's Hospital, 
Stockholm, Sweden. '61, 244 pp., 30 il., 
$10.50 

[ THE CHEMICAL SENSES IN 
HEALTH AND DISEASE by H. 
Kalmus and S. J. Hubbard, both of 
Univ. College, London, England. '60, 
104 pp., 10 il., $3.75 

O THE CHEMISTRY OF LIPIDS IN 
HEALTH AND DISEASE: A Review 
of Our Present Knowledge of Lipids; 
Their Chemical Structure; Their Break- 
down and Synthesis in Living Organ- 
isms; Their Place in Human Nutrition; 
and Their Abnormalities of Metabo- 
lism in Disease by H. K. King, Univ. 
of Liverpool, Liverpool, England. '60, 
120 pp., 2 il., $3.75 

O BIOCHEMISTRY OF BLOOD IN 
HEALTH AND DISEASE by I. New- 
ton Kugelmass. '59, 554 pp., 97 il., 
$15.75 

C AUTOIMMUNE DISEASES: Patho- 
genesis, Chemistry and Therapy by Ian 
R. Mackay and F. Macfarlane Burnet, 
both of Univ. of Melbourne, Melbourne, 
Australia. Jan. '63, 344 pp., 30 il., $11.50 

O CHEMOTHERAPY OF TROPICAL 
DISEASES by Sir Philip Manson-Bahr 
and John Walters, both of the Insti- 
tute of Tropical Medicine, London, Eng- 
land. '61, 176 pp., $7.00 

O]THE NUTRITIONAL BASIS OF RE- 
PRODUCTION by James W. Millen, 
Univ. of Cambridge, Cambridge, Eng- 
land. '62, 140 pp., 8 il., $5.50 

O CHEMISTRY OF CANCER TOXIN: 
TOXOHORMONE by Waro Nakahara 
and Fumiko Fukuoka, both of Japanese 
Foundation for Cancer Research, Tokyo, 
Japan. '61, 92 pp., 8 il., $4.25 

O CHEMISTRY AND THERAPY OF 
COLLAGEN DISEASES by David H. 
Neustadt, Univ. of Louisville, Louisville, 
Ky. (With Contributions by Jerome 
Rotstein, Montefiore Hospital, New 
York City.) May '63, 176 pp., 18 figs., 
$7.50 

OTHE CHEMICAL BASIS OF MEDI- 
CAL CLIMATOLOGY by Giorgio 
Piccardi, Univ. of Florence, Florence, 
Italy. '62, 160 pp., 29 il., $6.25 

O THE CHEMISTRY OF THYROID 
DISEASES by Rosalind Pitt-Rivers and 
Jamshed R. Tata, both of the National 
Institute for Medical Research, London, 
England. '60, 96 pp., 19 il., $4.50 

n THE CHEMISTRY OF BRAIN ME- 
TABOLISM IN HEALTH AND DIS- 
EASE by J. H. Quastel and David M. 
J. Quastel, both of McGill Univ., 
Montreal, Canada. '61, 184 pp., 23 il., 
$6.50 

O MATHEMATICAL PRINCIPLES IN 
BIOLOGY AND THEIR APPLICA- 
TIONS by Nicolas Rashevsky, Univ. 
Chicago, Chicago, Ill. '61, 144 pp., 50 
il., $6.00 

O CLEARANCE TESTS IN CLINICAL 
MEDICINE by Francois C. Reubi, 
Univ. of Bern, Bern, Switzerland. Oct. 
'63, 236 pp., 347 il., $8.75 

O THE CHEMISTRY OF TRAUMA by 
Jonathan E. Rhoads, Univ. of Pa. Hosp., 
and John M. Howard, Hahnemann Med. 
Coll. With a chapter by Peter J. Jan- 
netta, Univ. of Pa. All of Philadelphia, 
Pa. Sept. '63, 208 pp., 76 il., $7.50 

o EMBOLIC DISPERSOIDS IN 
HEALTH AND DISEASE by Gus 
Schreiber, Baylor Univ., Dallas, Texas. 
'60, 104 pp., 12 il., $5.50 

0 LIPOPROTEIN CHEMISTRY IN 
HEALTH AND DISEASE by Ronald 
L. Searcy and Lois M. Bergquist, both 
of Calif. Coll. of Medicine, Los Angeles, 
Calif. '62, 212 pp., 43 il., 9 tables, $8.00 

D SCHIZOPHRENIA: Chemistry, Me- 
tabolism and Treatment by J. R. 
Smythies, Univ. of Edinburgh, Edin- 
burgh, Scotland. March '63 100 pp., 9 
il., $4.75 

O CHEMISTRY AND PREVENTION 
OF DENTAL CARIES by Reidar F. 
Sognnaes, Univ. of Calif., Los Angeles, 
Calif. (With 8 Contributors.) '62, 248 
pp., 45 il., $9.00 

DA BIOCHEMICAL BASIS OF MUL- 
TIPLE SCLEROSIS by Roy L. Swank, 
Univ. of Oregon, Portland, Ore. '61, 100 
pp., 23 il., $5.00 

C THE CHEMISTERY OF IMMUNITY 
IN HEALTH AND DISEASE by David 
W. Talmage and John R. Cann, both of 
Univ. of Colorado, Denver, Colo. '61, 
192 pp., 92 il., $5.75 

C NEUROCHEMISTRY OF EPILEPSY: 
Seizure Mechanisms and Their Man- 
agement by Donald B. Tower, National 
Institute of Neurological Diseases and 
Blindness, Bethesda, Md. '60, 348 pp., 
30 il., $9.00 

O CHEMISTRY OF THROMBOLYSIS: 
HUMAN FIBRINOLYTIC ENZYMES 
by Kurt N. von Kaulla, Univ. of Colo- 
rado, Denver, Colo. March '63, 352 pp., 
49 il., 11 tables, $12.75 

O CHEMICAL MICROMETHODS IN 
CLINICAL MEDICINE by R. H. Wil- 
kinson, Hosp. for Sick Children, Lon- 
don, England. '60, 136 pp., 18 il., $5.00 

O THE CHEMISTRY OF HEREDITY by 
Stephen Zemenhof, Columbia Univ., 
New York City. '59, 120 pp., 10 il., 
$4.25 
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[] DISEASES OF PORPHYRIN 
METABOLISM by A. Goldberg, 
Gardiner Institute, Glasgow, Scot- 
land, and C. Rimington, Univ. of 
London, London, England. Begins 
with a general survey of diseases 
affecting porphyrin metabolism and 
their classification . . . continues with 
a comprehensive chapter on the bio- 
synthesis of porphyrins and haem. 
Various types of porphyria are dealt 
with in individual chapters. ". . . 
short, sharp, clear and comprehen- 
sive-a model of intelligent collab- 
oration and understanding between 
a clinical and a laboratory worker. 
Both authors are acknowledged mas- 
ters of their subject; and this gives 
their writing not only authority but 
also the even more precious quality 
of simplicity."-Lancet. '62, 248 pp., 
76 il., 24 tables, $9.75 

0 COMPUTER APPLICATIONS IN 
MEDICINE by Edward E. Mason 
and William G. Bulgren, both of 
State Univ. of Iowa, Iowa City, Iowa. 
Physicians are finding business pro- 
cedures increasingly automated. They 
are beginning to read of applications 
in diagnosis, electrocardiographic in- 
terpretation, medical research and in- 
formation retrieval. The authors re- 
view these early reports as a summary 
of the present state-of-the-art. Chap- 
ter VI details the steps of computing 
in a medical research project . . . 
design of experiments, data collection, 
selection of computer library pro- 
grams, writing a special program in 
FORTRAN, and processing and in- 
terpretation of results, Jan. '64, 188 
pp., 7 il., $6.75 

0 AUTOMATION IN CLINICAL 
CHEMISTRY by WALTON H. 
Marsh, State Univ. of New York, 
Brooklyn, N.Y. This book is a must 
for individuals involved in clinical 
chemistry who are faced with the 
difficult problem of selecting equip- 
ment. Doctor Marsh deals with auto- 
mated instruments and automated 
aids to analysis under three headings 
. . . automated instruments of multi- 
test function, individual tests and 
automated instruments of unit-test 
function, and automated aids to 
analysis, Sept. '63, 148 pp., 46 il., 
$6.00 

M 



digital-type 
reading 
Another first from Sartorius. 

Sartorius pioneered in the introduction 
of analytical balances with a 1000 mg 
optical range reading direct to 0.1 mg 
(without interpolation). Now, while most 
competitive instruments still offer 
shorter, less practical, optical ranges, 
Sartorius is first to introduce a new pro- 
jection scale on which each division is 

individually numbered. And, this scale 
is available on models with various sen- 
sitivities including a semi-micro version 

(reading direct to 0.01 mg). 

The Digital Read-Out was achieved 
through an increase in magnification 
made possible by Sartorius' longer light 
path-because the scale is located in the 
base of the housing. 

The new image is physically much larger 
and brighter than scales on other bal- 
ances, and the higher magnification has 
also improved reproducibility. 

in every respect, weighings are simpler 
and faster. Reading errors are virtually 
impossible. Before you buy, compare the 
Sartorius Projection Scale and the 
Sartorius Balance to any other model 
available. You cannot appreciate the dif- 
ference until you see it. Prices begin at 

just $725. 

Today, Sartorius is first in balance B 

design. ACTUAL SIZE 

(-^- ----r-- ~R=f 1 BRINKMANN INSTRUMENTS INC., 

W~1 ---I ~ n~ I | CANTIAGUE ROAD, WESTBURY, L. I., NEW YORK 

_ o --oL _^ l _ --- ST. LOUIS * CHICAGO * HOUSTON * CLEVELAND 
- ~t _9>ei 2 ~~, PHILADELPHIA * SAN FRANCISCO !7 
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COUNT THE ONES THAT COUNT 

SCINTILLATION 

SIPIEICIT R|O|M|E|T|E|R 
UNIVERSITY II SERIES MODEL 530 

Control the conditions . . . establish the authority of 
your research . . . and organize the counting logic of your 
investigation. 

COUNT THE ONES THAT COUNT in scintillation 
studies. Define the conditions by simple control settings on 
the University II Scintillation Spectrometer Model 530. 
Set the pre-determined background rate you wish to sub- 
tract. Set the upper and lower levels of the window to 
admit "the ones that count". 

Set the all-electronic automatic baseline advance, if de- 
sired, to create 100 channels (in 1% steps) over the full 
scale. Take advantage of a choice of either voltage or cur- 
rent inputs to the high-gain amplifier for different detector 
arrangements or for long-cable applications. Manual and 
automatic operation, visual and printer readout, and solid 
state circuit reliability in the University II Spectrometer 
Model 530 assure you controlled conditions - you 
COUNT THE ONES THAT COUNT. 

Write to the Nuclear Instrument Department for bro- 
chure 530 or for a demonstration by a field engineer. 

Scientists: Investigate challenging opportunities 
with Baird-Atomic. An Equal Opportunity Employer. 

Subsidiaries: Atomic Accessories, Inc., Valley Stream, N. Y., Chemtrac, Inc.; Cambridge, Mass. Europe: B/A (Holland) N.V., 5A Hartogstraat, The Hague, Holland 
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2,4,7 and 14 track models .. 
Numerous accessories for greatest recording flexibility 

Now you have virtually a "custom" choice of 
magnetic data recording systems - at standard 
equipment prices. Basic Sanborn tape systems 
now include 4-speed and 7-speed models with 7 
tracks and 2" tape, 7-speed model with 14 
tracks and 1" tape. All conform to IRIG instru- 
mentalion standards for track width, spacing, 
and FM center carrier frequency and frequency 
deviation. This feature assures tape compatibil- 
ity with many other systems. Also, soon to be 
introduced are new 4-track, 4-speed and 2- 
track, 2-speed models utilizing Y4"tape. Most of 
these systems may be equipped with your 
choice of a wide variety of accessories, such as 
a precision true footage counter to insure com- 
plete accessibility of data; push-pull input 
coupler; voice channel amplifier; loop adapter 
for repetitive playback; provision for remote 

control of many functions; mobile console or 
portable case packaging. 

All systems use Sanborn solid-state circuitry 
of proven dependability for FM and Direct elec- 
tronics. FM or Direct Record/Reproduce in- 
serts for each channel are interchangeable and 
use individual plug-ins for recording speed 
desired. Record and reproduce circuits on the 
same cards permit monitoring of data from tape 
as it is recorded. Maximum capability in this 
family of magnetic data recorders is 100KC for 
direct mode and 10KC for FM at 60 ips tape 
speed. FM record/reproduce linearity is ?0.5% 
using 40% modulation. 

Callyour Sanborn Branch Office, or the Medical 
Research Instrument Sales Manager in Waltham, 
for complete specifications, price data and appli- 
cation assistance. 

SANBORN COMPANY * MEDICAL DIVISION * WALTHAM 54, MASSACHUSETTSm 
A Subsidiary af Hewlett-Packard Company 
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No. 2 in a Series: 

ADVANCES IN ELECTRON MICROSCOPY 
The scientists in the above photograph 
are using a revolutionary electron mi- 
croscopy system. It amplifies by 1000 
times the brightness of the image pro- 
duced by the electron microscope on the 
left and presents it on a T.V. monitor on 
the right. Their specimen may have been 
too thick for normal electron microscopy, 
it might be temperature or radiation sen- 
sitive requiring an extremely weak elec- 
tron beam. But they are able to view the 
image on the T.V. monitor with excellent 
brightness and contrast. The electron 
microscope is the Hitachi Perkin-Elmer 
Model HU-11A, the highest resolution 
microscope available today, and it is 
equipped with the new Image Intensifier 
'system developed specifically for the 
Model HU-11A by scientists at the 
Hiachi Central Research Laboratory. 
Present electron microscopes form an en- 
.arged image on a viewing screen which 

fluoresces visible light upon electron im- 
pact. Very great magnifications and 
resolution are obtained when sufficient 
brightness and contrast are available. In 
some cases, such as thick specimens or 
heat and radiation sensitive materials, 
insufficient brightness limits useful work. 
The new Image Intensifier attachment 
provides more sensitive detection of elec- 
trons and electronic amplification of the 
image, which is presented on a standard 
TV receiver. Its fast response also allows 
motion within the specimen to be ob- 
served, enhancing electron microscope 
performance and flexibility. The system 
is ideally suited for classroom work or 
for group study since it permits remote 
viewing of the specimen. 
In addition, kinescope movie cameras 
can provide a record of rapid kinetic 
changes in the specimen for analysis and 
review. 

The image intensifier system consists of 
the electron microscope, special pick-up 
system, electronic control system, and 
television picture monitor. The pick-up 
is mounted under the normal viewing 
screen of the electron microscope in 
vacuum. 
The current gain of the Image Intensifier 
is more than 1000X with electrons above 
50KV in acceleration. The minimum de- 
tectable current density of bombarding 
electrons is lower than 5 X 10-11 amperes 
per square centimeter. 
If you wish complete information on the 
Hitachi Perkin-Elmer HU-11A and its Im- 
age Intensifier attachment write to The 
Perkin-Elmer Corporation, Distributor 
Products Department, 910 Main Avenue, 
Norwalk Connecticut. 

PERKIN-ELMER 



ELECTRO-OPTICAL INSTRUMENTS INC. 
930 SO. MYRTLE AVENUE MONROVIA, CALIFORNIA 

ELLIOTT 9-9391 
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The newest, most comprehensive work on the latest 
applications and theoretical considerations 

of the laser and the maser. 

QUANTUM ELECTRONICS III 

Proceedings of the Third International Congress 
Edited by Pierre Grivet and N. Bloembergen 

These two volumes contain papers delivered at 
the Third International Congress which was held 
in Paris in February, 1963-at which authorities 
from all over the world discussed the very latest 
theoretical and practical developments in Quantum 
Electronics. 
Quantum Electronics is a field in which new pos- 
?sibilities emerge every day. The potential use of 
laser beams, both in electrical communications 
and in medical work, is almost unlimited. 
Illustrated with photos and line drawings. 2 vols., $35 
In the adjoining column appears a partial list of the contents of these new and 
significant volumes: 

P. Grivet, Paris University: Magnetometres i Masers 
et , Oscillateurs de Spin 
R. H. Dicke, Palmer Physical Laboratory, Princeton 
University: The Coherence Brightened Laser 
A. M. Prokhorov, Lebedev Institute, Academy of Sci- 
ences, Moscow: Millimeter Wave Spectroscopy of Tran- 
sition Metal Ions 
A. L. Schawlow, Bell Telephone Laboratories, Murray 
Hill, N. J.: Energy Levels in Concentrated Ruby 
J. Brossel, Laboratoire de Physique, Ecole Normale 
Superieure, Paris: Recent Progress in Optical Pumping 
G. J. Troup, Physics Dept., Monash University, Victoria, 
Australia: Theoretical Sensitivities of E. S. R. Spec- 
trometers using Maser Preamplifier and Maser "Q 
Multiplier" Techniques 
P. S. Pershan, Division of Engineering and Applied 
Science, Harvard Univ.: Non-Linear Optical Properties 
of Solids 
B. Lax, National Magnet Laboratory, MIT: Non-Linear 
Effects in Solid-State Plasmas 
P. Aigrain, Laboratoire de Physique, Ecole Normale 
Superieure, Paris: 1761 Masers a Semi-Conducteurs 

CRYSTAL ORIENTATION MANUAL by Elizabeth A. Wood 
"This manual -should be of great value to the numerous chemists, physicists, engineers and technicians who 
are faced with the problem of obtaining a suitably oriented rod or section of crystal for their experiments but 
who lack training in crystallography." -Science. Illustrated. $4.00 

ADVANCES IN QUANTUM ELECTRONICS Edited by Jay R. Singer 
The papers in this 624-page volume (first presented at the 2nd International Conference on Quantum Elec- 
tronics) delineate the many striking advances in the field, with particular reference to the optical maser 
which shows immense potential for use in interplanetary communication and in other fields. Illustrated. $16.00 

QUANTUM ELECTRONICS: A Symposium, Edited by Charles H. Townes 
An indispensable reference wherein over 90 distinguished researchers from Western Europe, the Soviet Union 
and the United States (who met at the First International Conference on Quantum Electronics in 1959) discuss 
recent developments in masers, atomic clocks, paramagnetic amplifiers and cyclotrons, and examine areas 
for future research. 606 pages. Illustrated. $15.00 
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@ $35.00 2 vol. -- copies of ADVANCES IN QUANTUM ELECTRONICS 
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copies of QUANTUM ELECTRONICS: A Symposium 
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FREE RADICAL INTERMEDIATES IN REDOX SYSTEMS 

SUBSTRATE 

r 1 
OH OH 0 
I I II FREE 

H- C =C-- C--H + ENZYME R--- RADICAL 

One of the most intriguing areas of investigation in 
free radical chemistry today is in the area pertaining 
to the role of "free radicals" in biological redox sys- 
tems. One of the most important questions asked by 
investigators in this field is, "Is there a technique 
that can conclusively determine the presence of free 
radicals in biological reactions?" The extreme sensi- 
tivity and rapid response capabilities of EPR have 
provided a "yes" answer to this question. 
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We could write a book - so we did! 
(202 pages, all about scientific furniture and laboratory equipment) 

The central plot of our "book" (actually 4 separate vol- 
umes) deals with the selection and arrangement of the 
finest available furniture and equipment to make your 
present or planned laboratory more efficient, more 
functional, more attractive, and safer --in other words, 
to help you plan an all-around better working area for 
your research, development, testing, and quality control 
activities. 
The four separate, yet skillfully integrated, volumes allow for 
ease of handling and reading while planning your laboratory. 
They let you get right to what you need from the world's 
most complete, advanced line: 
1. SECTIONAL CABINETS, CENTER TABLES, WALL 

TABLES 
2. SINK ASSEMBLIES, FIXTURES, TABLE TOPS 
3..GUIDED AIRFLOW FUME HOODS 
4. STORAGE & SPECIALIZED EQUIPMENT- This is the 
latest addition to the Metalab book. It includes a wide variety 
of new and essential items not previously covered in other 

volumes, such as: wall cabinets, storage cases, distilla. 
tion racks, ovens, darkroom equipment, titration tables, 
incubators, B.O.D. cabinets, clean-room equipment, and 
the new "LABSCOPE" line of stainless steel furniture. 
All the information you need is included: modular sec- 
tion details for unlimited layout flexibility; complete 

dimensions; suggested applications; full data on materials, 
finishes, special accessories, and customized designs. 
Our book is yours free for the asking, either the complete 
4-volume set or any particular volumes you desire. After that- 
or today, if you prefer to have the book delivered in person- 
you are invited to contact the Metalab Field Representative nearest you. 

M ETALAB 

270 Duffy Avenue, Hicksville, iL. I., New York (516) WE 1-3100 
1717 North Main Street, Los Angeles, California (213) CA 5-8151 

Other manufacturing plants in Elkins, W. Va. and Nashua, N. H. 
21 FEBRUARY 1964 
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From High Voltage Engineering 

UNIQUE NEW TANDEM 
ICT ACCELERATOR OFFERS 
HIGH ENERGY AND VERSATILITY 

8 MeV Tandem Unit 
can be converted 
to single-stage, 
positive ion or 
electron operation 

Features: 
Ion source at ground potential 
Heavy ion acceleration-multiple stripping 
ICT voltage generator has 12 milliampere rating 

to handle future high current ion sources and targets 
*Single-purpose ICT electron accelerator with vertical beam tube 
and scanner (not shown) will offer 20 ma or 60 kilowatts of elec- 
trons at 3 MeV. At this energy, 6 kilowatts of x-rays will be avail- 
able for a variety of studies in radiation chemistry. 

The figures tell the story about the usefulness of 
High Voltage Engineering's new ICT particle accel- 
erator. Its 8 MeV maximum energy permits nuclear 
structure research in areas still relatively unex- 
plored. This accelerator system offers the same 
clean beam, low energy spread, and conversion 
characteristics associated with Van de Graaff ma- 
chines. 

Used as a neutron source the accelerator can 
provide a wide range of neutron energies. The 
single-stage positive ion mode of operation pro- 
vides intense neutron fluxes using the Be9 (d,n) B10 
reaction, and also permits studies of reactions with 
very small cross-sections. The intense electron 
beam can be used for x-ray production and radia- 

tion effects studies. 
While the ICT may be used either as a single- or 

multi-stage accelerator, the high current which is 
potentially available in tandem or single-stage op- 
eration is geared to future ion source and target 
developments. Current results of our tandem re- 
search program have shown the feasibility of in- 
tense negative ion sources, and excellent efficiency 
in conversion to positive ions at the mid-terminal. 
The ICT Tandem has all the power needed to capi- 
talize on further high current developments. 

We have a new General Catalog in which these 
systems and our entire product line are described. 
Write for a copy. 

1 HIGH VOLTAGE 
.I ENGINEERING COR POR ATI O 

BURLINGTON, MASSACHUSETTS 
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Educational Leadership 
The next few years are likely to see a good deal of consideration 

given to the role and strength of the U.S. Office of Education. His- 
torically it has been a weak agency, and many educators have 
wanted it that way, preferring that strength be found only in the 
state departments of education and the professional educational asso- 
ciations. But now, with a proposed budget of $2.15 billion, twice that 
of the National Institutes of Health and over four times that of the 
National Science Foundation, the Office of Education has greatly 
increased fiscal responsibilities. The National Defense Education Act 
of 1958, the small but growing program of cooperative research 
grants, the modernized Vocational Education Act of 1963, and the 
Educational Facilities Act of 1963 have all brought larger funds and 
greater opportunities. 

In some of its functions the Office of Education parallels NIH 
and NSF. All three support graduate students, make grants for re- 
search, allot funds for the construction of educational facilities and 
the purchase of equipment, collect statistics, and publish reports on 
trends. As a consequence, all three have opportunities for formulating 
policy and demonstrating intellectual leadership. 

NSF and NIH have been given, and have accepted, this responsi- 
bility. The Office of Education has had a more passive role, for it 
has been less trusted, both by Congress and by its constituency, with 
the degree of policy-making responsibility given these other agencies. 
A formula for distributing its funds is often dictated by Congress, and its freedom of action has sometimes been limited to establishing 
minimum standards for plans developed by the individual states. 
Behind all this, of course, lies the fear of federal control of education, 
which is always worth keeping in mind but which in actual practice 
is more often a red herring than a real danger. 

As for the future, the yeast is working throughout the whole edu- 
cational world. Criticisms and recommendations are legion. The 
course-content-improvement idea has demonstrated its power in 
mathematics and the sciences and is spreading to other disciplines. New educational techniques are being extensively tried out. Congress has recognized that the national interest calls for greater national 
involvement in the whole educational effort. Clearly, major changes lie ahead. As they come, the need for educational statesmanship will 
increase. There will inevitably continue to be much decentralization 
of responsibility; our educational system is built that way and will 
continue to work that way. The few voices that are calling for a 
"national" system are too far out of tune to be heeded. But the 
feeling that all educational decisions should be made at the state or 
local level is equally out of step with current problems and require- ments. 

To the financial support they have distributed, NIH and NSF have 
added the stimulating effects of coordinated national planning. Neither 
has deprived its constituency of freedom to make a variety of choices; in fact both have developed new opportunities and have helped to 
build many parts into a more effective whole. An Office of Education 
much stronger than we have traditionally had could be a more helpful partner to these agencies in the fields where they overlap and could be a center of intellectual leadership for the rest of education.-D.W. 
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100-channel pulse height anal *zer w ith visual single-channel window 

10c annel unse heigt analyzerwitvisualsingle-channel w iadow 

$5990 (including digital printer) 
* high voltage supply * linear amplifier . live timer * live time 
meter . add/subtract logic . output for totalizing counts . static 
or dynamic display . digital print-out 

Here is a 100-channel analyzer with all the advantages of multi- 
channel operation yet it is comparable in price to single-channel 
scanning spectrometers. The GAMMASCOPE will complete a 
spectrum analysis much faster-with less difficulty in set-up and 
calibration-than any single-channel system. The GAM MASCOPE 
measures gamma rays, beta particles, high energy protons, 
charged particles, and fission products. Typical applications are 
neutron activation analysis, "singles spectra" monitoring, ex- 
periment set-up, medical studies, nuclear physics education 
and health physics monitoring. 

The variable single-channel window enables the experimenter to 
integrate the counts stored within any selected area of the dis- 
played spectrum. The selected area is intensified on the spec- 
trum display. The advantage is accurate study of peaks or any 
other segment of the over-all spectrum. For laboratories now us- 
ing single-channel scanning systems the advantages of a GAM- 
MASCOPE are these: 

Time-saved - The GAM MASCOPE, with automatic operation and 
100-channel storage capacity, will analyze and display a complete 
spectrum in a small part of the time required when manual oper- 
ation or auxiliary scanning equipment such as motor drives, 
stepping motors and electronic sweeps are used. 

Size-The GAMMASCOPE and its digital printer will essentially 
replace an entire rack of equipment. 

Accuracy -The GAM MASCOPE with digital printer read-out pro- 
vides more accurate results than the normal analog read-out of 
single-channel spectrometer systems. 

Energy calibration - In the GAM MASCOPE, energy calibration is 
simplified by a visual representation of the energy spectrum. 
Short-lived isotopes - The GAM MASCOPE will effectively handle 
analysis of short-lived emitters whereas single-channel systems 
often require counting times that exceed the isotope's half-life. 

$5990 including digital printer f.o.b. North Haven 
slightly higher overseas 

The GAMMASCOPE is fully described in a new brochure that is 
available from your nearest TMC office or from the main office of 
Technical Measurement Corporation, 441 Washington Ave., North 
Haven, Connecticut- Telephone: 203-239-2501. 
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ADM-40, "Techniques for 
Microbiological Analysis" 
includes procedures for 
using Millipore filters in 
the analysis of aerosols, 
clinical fluids, beer, soft 
drinks, fuels, hydraulic 
fluids, cutting oils, sur- 
faces and utensils. To get 
a copy of this manual, 
write to 

lillipore 
FILTER CORPORATION 

145 Ashby Rd., Bedford, Mass. 

Millipore? filters are cellulose 
plastic porous membranes made in 

twelve pore-size grades from 8 
microns down to 10 millimicrons. In 

microfiltration or analysis, all matter 

larger than the filter pore size is 

screened from fluids and retained 
on the filter surface. 
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Any of seven different PARR oxygen 
bombs can be used in the Series 1200 
adiabatic calorimeter for testing samples 
liberating up to 10,000 calories. The circu- 
lating water jacket surrounding the calo- 
rimeter chamber can be maintained under 
either adiabatic or isothermal temperature 
control by manual adjustment or using the 
new PARR 2601 Automatic Controller. 

Ask for specifications 1200 and 2600 

INSTRUMENT COMPANY 
MOLINE, ILLINOIS 
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science) the featured speakers re- 

ported on research in two fields of 
science. Sister M. Angelice Seibert (Ur- 
suline College) discussed her investi- 

gation of the interaction of mercury 
compounds and EDTA, and emphasized 
the biological importance of the mech- 
anism involved. Agnes Hansen (Uni- 
versity of Minnesota) reported on her 
long-term study of the atmospheric 
pollen counts in Minnesota. These data 
have made it possible for her to advise 
vacationists who were seeking an area 
free of ragweed pollen during the hay- 
fever season. 

The 1963 recipients of the three 
Sigma Delta Epsilon grants-in-aid were 
announced: Amegda Jack Overman 
(Gulf Coast Experiment Station), Sis- 
ter M. Angelice Seibert, and Ruth 
Angelina Walker (Hunter College). 

The dinner and Grand Chapter 
meeting of the fraternity were held in 
the Lewis Room of the Sheraton-Cleve- 
land Hotel on 29 December. National 
honorary membership in Sigma Delta 
Epsilon was awarded to Margaret 
Mead (American Museum of Natural 
History), Mary I. Bunting (Radcliffe 
College), Agnes Chase (Smithsonian 
Institution), and Zada M. Cooper (Iowa 
State University). 

At the business session which fol- 
lowed, great interest in the affairs of 
the freternity was demonstrated by 
suggestions and approved actions rela- 
tive to membership, awards, communi- 
cation, district conferences, and na- 
tional meetings. A workshop, earlier in 
the day, facilitated the action on the 
various issues. Finally, the delegates 
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Sue C. Stevens, president; Agnes Han- 
sen, 1st vice president; Eltora Schroe- 
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Parmenter, secretary; and Barbara 
Roth, treasurer. 
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AAAS Symposia 

Committee on Desert and Arid 

Zones Research 

A symposium, "Arid lands of Latin 
America," provided a wide coverage of 
arid land problems and various sug- 
gestions for solutions. All of the speak- 
ers gave evidence of their intimate 
knowledge of Latin American condi- 
tions. The first papers dealt with climate, 
soils, and vegetation, and provided a 
background for the following discus- 
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sions on social and economic aspects. 
Papers relating to Mexico covered the 

anthropological background and the re- 
cent land reform programs in northwest- 
ern Mexico. Discussions on other Latin 
American areas showed how people in 
northeastern Brazil have solved some of 
their own problems, and contrasting 
views were presented on the possible 
solution to land use problems in Peru. 
Also noted were investment criteria for 

development of arid zones. The meeting 
was closed by a summary report on the 
Latin American Arid Lands Meeting 
held last September in Buenos Aires. It 
is hoped that the papers can be pub- 
lished in Spanish, but final arrangements 
have not yet been completed. 
W. G. MCGINNIES, Program Chairman 

Radical-Ions and the Excited State 

As part of the 1963 AAAS annual 

meeting in Cleveland, the Chemistry 
Section presented two symposia, en- 
titled "Chemistry of radical-ions" and 

"Chemistry of the excited state." 
The symposium on Friday (28 Dec.) 

was concerned with the generation, 
properties, and reactions of radical-ions, 
those species possessing both an un- 
paired electron and a charge. W. F. 
Libby (U.C.L.A.) discussed some of the 
properties of CH,'- generated by ejec- 
tion of an electron from neutral me- 
thane by ionizing radiation. Libby sug- 
gested that insight into the chemistry 
of radical-cations could be obtained by 
considering them in terms of their iso- 
electronic counterparts. On this basis, 
CH4+ may be compared to the fluorine 
atom: 

F ? + CH,----- HF + CH. 

+ CH --- CH. + CH , 

Although CH.+ was reported by Rus- 
sian workers in 1952, its existence 
gained only slow acceptance. Its forma- 
tion, according to the foregoing equa- 
tion, is one of the fastest reactions 
known. There are at least three effects 
of the positive charge on radicals: (i) 
Energy enhancement. In the molecule 
NeH+ produced from Ne+- + H2 --> 
NeHl + H- the bond strength of the 
Ne-H bond is approximately 170 kcal. 
(ii) Polarization attraction. The positive 
charge induces a dipole in neutral mol- 
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Econo-Cage #37, Lid #32G 

The remarkable new Polycarbon- 
ate Econo-Cages (Series "20" and "30" 
for mice, "40" and "50" for rats and 
hamsters) are clear, autoclavable and 
unbreakable. 

To operate most efficiently, ani- 
mal colonies must use cages which 
withstand the rough and tumble of 
mechanized washing systems and the 
high temperatures at which these sys- 
tems and autoclaves operate. Because 
colonies must be inspected quickly, 
cages should afford maximum visibility. 
Until now the cages were either trans- 
parent or durable, but none had both 
characteristics. 

The new Polycarbonate resin com- 
bines the optical and thermal properties 
of glass with an impact resistance un- 
matched by any other clear material. A 
good example of the degree of impact 
resistance was furnished when a cage 
did not break when dropped out of a 
fourth floor window. Polycarbonate re- 
tains this remarkable strength from 
275?F to -40?F. It is the first clear 
plastic which can be autoclaved re- 
peatedly. 

This new material, a linear aro- 
matic polyester of carbonic acid, has a 
very low absorption level. Odor-pro- 
ducing gases are not absorbed; resist- 
ance to most acids and basics is very 
good. 

The cages are made to NIH and 
ILAR Standards. The cage illustrated 
above is one of the "30 Series" of 
Econo-Cages, which includes cages of 
fibre glass, acrylonitrile-styrene-copoly- 
mer, polypropylene and polycarbonate. 
There are three lid styles which are in- 
terchangeable on all "30 Series" cages. 
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Working With Restraint 

Econo-Cage Restraining CagcQ are 
clear acrylic plastic units that afford 
rapid and safe immobilization of ani- 
mals, easy access and maximum visi- 
bility. There are 3 sizes to accommodate 
varying sized animals. They prevent 
unanesthetized animals from attacking 
tubes, cannulae, and other fixtures; pro- 
vide extended housing during nutri- 
tional studies; restrain animals during 
intravenous, intraperitoneal, intramus- 
cular, and subcutaneous injections; and 
are useful for administering intrave- 
nous fluid drips and anaesthetic. 
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#90 Restraining Cage being used for 
intramuscular injection 

All restrainers have an adjustable 
tailgate which fits into any of three slots 
to vary cage length, confine the animal 
and serve as a cage door. Openings at 
top, bottom, and tail provide easy ac- 
cess to any part of the animal (the 
bottom slot also permits drainage of 
animal waste). A hopper permanently 
attached to the front of the unit in- 
cludes a trough for granular feeds and 
a water tube inlet. 
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Look at What this tubing offers: 
stays flexible and tough even at 
minus 450?F or higher than 500?F 

) unaffected by any commercial sol- 
vent to provide very long life 

D easily cleaned and sterilized be- 
cause of its smooth, chemical 
resistant surface 

) its translucency shows fluid flow 

Look at the extra reliability PF 
builds into it: 

A tight tolerance control and consist- 
ent uniformity 

? a tensile strength greater than 3000 
psi and an elongation greater than 
200% 

0 devoid of flaws and impurities 
) is scrupulously inspected and 100% 

proof pressure tested . . . your 
guarantee of a high quality product 

Let PENNSYLVANIA FLUOROCARBON 
fill your requirements for flexible tubing 
of Teflon and you can be sure of getting 
what you pay for. This tubing is widely 
used for acid, solvent or catalyst lines; 
for sampling tubes, laboratory tubing, 
fuel and hydraulic lines; for food, phar- 
maceutical and medical tubing where the 

unique properties of Teflon and the ex- 
treme reliability of PF extrusions apply. 

Let us bid on your requirements for 
flexible tubing of Teflon tailored to meet 

your size, color and application needs. 
Flare, insert and ferrule type fittings can 
be used with this PF tubing. 
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the reaction CHt+- + CH ------ C2Hs 
requires geometrical identity of the two 
noieties and can occur only in the 

condensed phase in molecules of any 
complexity. In contrast to the sensitivity 
of aliphatic compounds toward ionizing 
radiation and the great reactivity of the 
radical cations so produced, benzene 
and other aromatic compounds are in- 
ert. In C.H1;+ the charge is effectively 
delocalized. In connection with his work 
with benzene, Libby reported an im- 
purity of less than 10-' g/g in the prep- 
aration of high purity benzene. 

Reactions of alkanes at low pressures 
as observed in a mass spectrometer 
were described by M. S. B. Munson, 
J. L. Franklin, and F. H. Field (Hum- 
ble Oil, Baytown, Texas). The rate con- 
stants are independent of temperature, 
and therefore activation energies are 
essentially zero. From methane and 
ethane the protonated species CHs and 
C2H7,+ were observed; however, this did 
not occur in the case of higher mem- 
bers of the series (propane, butane, and 
isobutane). The main reactions of the 
alkanes observed could be considered 
as hydride-ion abstractions leading to 
(Cl H Ln+1 )+ ions. 

T. F. Williams (University of Ten- 
nessee) noted the effect of radical-ions 
in polymerization reactions in the con- 
densed phase. Cyclopentadiene, which 

undergoes a conventional acid-catalyzed 
polymerization, also polymerizes on 
irradiation with cobalt-60 y-rays at 
-78?C. The presence of a suitable base 
(for example, NH:) to the extent of 
0.01 percent (mole) reduces the poly- 
mer yield by over a hundred fold. The 
effect is attributed to neutralization of 
the growing polymer chain. 

A detailed study indicated a low 
efficiency in the yield of ions respon- 
sible for initiation. These were charac- 
terized as positive radical-ions separated 
from their conjugate electrons be- 

yond the range (200 A) where the elec- 
trostatic attraction exceeds kT. The 
lifetime of polymerizing species are de- 
duced to be about 10-' sec implying 
rate constants for polymerization of 107 
liters mole-~ sec-~. Because radical cat- 
ions may be regarded as protonated 
radicals, for example, CH:-- + H+--- 
CH4+', it was suggested that neutral 
free radicals generated by conventional 
chemical methods might display en- 
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matic olefin are stable almost indefi- 
nitely. M. Szwarc (State University, 
Syracuse) described such adducts from 
styrene, a-methylstyrene, and 1,1-di- 
phenylethylene. The initially formed 
anion M-, may dimerize to the dianion, 
-MM-, or react with monomer form- 

ing the dimeric radical-ion, -MM'. Va- 
rious techniques were described which 
permitted study of the kinetics and 
equilibria in the two processes. These 
involved exchange between deuterated 
and nondeuterated dimers, exchange 
between a dimer and its radioactive 
monomer, and electron transfer from 
dimer to aromatic hydrocarbons such 
as anthracene or pyrene. 

From naphthalene-alkali metal ad- 
ducts D. Lipkin (Washington Univer- 
sity, St. Louis) described new synthetic 
applications. Reaction with 1,4-dichlo- 
roalkanes yielded ring systems at the 
1,2 and 1,4 positions of the naphtha- 
lene. New polycyclic structures are thus 
available by this method. 

S. Weissman (Washington University, 
St. Louis) noted important data con- 
cerning radical-anions obtained from 
magnetic resonance spectroscopy: (i) 
average spin distributions, (ii) rates of 
intramolecular electron migrations, (iii) 
rates of intermolecular processes, and 
(iv) rates and equilibria of ion pairing. 

Spectroscopic evidence for the for- 
mation of radical-ions by adsorption 
onto surfaces of heterogeneous cata- 
lysts (for example, silica-alumina) was 
reviewed by H. P. Leftin (M. W. Kel- 
logg Co., Jersey City). 

The symposium held on Monday (30 
Dec.) reflected a renewed interest in 
photochemistry and emphasized chem- 
istry of the excited state. G. Porter 
(Sheffield University), the keynote 
speaker, stressed the contribution of 
new experimental techniques. Matrix 
stabilization methods eliminate bimolec- 
ular reactions, such as radiationless 
processes, and true unimolecular decay 
rates can be obtained. Flash photolysis 
permits observation of primary prod- 
ucts; over 100 different radicals have 
been observed by this technique which 
also permits the observation of triplet- 
triplet absorption. The lifetime of the 
triplet state is on the order of 200-300 
It sec. The flash photolysis technique 
permits a determination whether the 
reaction mechanism involves triplet or 
singlet states. Where the triplet itself 
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singlet state is much more reactive and 
shorter-lived than the triplet. In the 
n-7r* transition, polarization is respon- 
sible for the high reactivity of the re- 

sulting singlet state; this is in contrast 
to the a--v`' transition which does not 
result in polarization. Most bond dis- 
sociations are of the singlet type. The 
weakest bond of a polyatomic molecule 
will generally be broken in the gas 
phase; this is not the case in the con- 
densed phase because of the cage effect. 
Here, the bond having the lowest acti- 
vation energy for rupture is most likely 
to be dissociated. In concluding Porter 
pointed out that most chemistry to date 
represents that of the one-ground state; 
in contrast, with several excited states 
available, a much vaster field has been 
opened by excited state chemistry. 

N. C. Yang (University of Chicago) 
discussed the photochemistry of car- 
bonyl compounds involving intramolec- 
ular reactions. Singlet-state processes 
are best studied in this way because the 
singlets are short-lived states and be- 
cause rates are not diffusion controlled 
for intramolecular reactions. Ultraviolet 
irradiation of ketones at appropriate 
wavelength causes n r--- * transi- 

tions; the oxygen atom becomes more 

positive in the process and may abstract 
a hydrogen atom, thus forming a cyclic 
compound. The fact that the reaction 
is not an entirely concerted mechanism 
is shown by two facts: (i) When the 
carbon atom y to the carbonyl is op- 
tically active, only about 15 to 20 per- 
cent of the optical activity is retained in 
the product. (ii) When the y position 
permits allylic isomerization, both 4- 
and 6-membered ring products are 
formed. 

The cis-trans photoisomerization of 
stilbene was discussed by J. Saltiel and 
G. Hammond (California Institute of 

Technology). The reaction occurred in 
the presence of an added sensitizer 
(with appropriate filters) which pro- 
duces a high yield of triplet whereby 
energy transfer took place from the 
sensitizer triplet state (donor) to the 
stilbene ground state (acceptor). With 
a variety of sensitizers, whenever the 

ground-state singlet to triplet transition 
of the sensitizer was higher than the 

energy of the corresponding transitions 
of either the cis or trans isomers, the 
same cis-to-trans ratio was obtained in 
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energy of the corresponding transitions 
of either the cis or trans isomers, the 
same cis-to-trans ratio was obtained in 
the photostationary state. With sensi- 
tizers of lower excitation energies the 
cis-to-trans ratio was a complex func- 
tion of the energy and could be varied 

greatly. 
IRVING MADOR, Program Chairman 
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TITANIUM? Why are MSE probes made of a unique, 
difficult to machine and costly metal? 

because research* proved that titanium has superb acous- 
tical properties-twice that of stainless steel-and is so 
tough that it eliminates erosion, flaking and contamination. 

Why are there two interchangeable probes? 
research* has shown that probe amplitude and sample 
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high a probe amplitude increases heat and turbulence which 
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probe of low amplitude for small volumes or reduction of 
viscosity of large volumes, and a smaller probe of high 
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to minimize acoustic trauma to investigators, an important 
consideration in a busy laboratory. 
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*The Disintegration of Bacteria and other Micro- 
organisms, D. E. Hughes, Journal of Biochem- 
ical and Microbiological Technology and 
Engineering. Vol. III, No. 4 pp. 405-433 (1961) 
Cell Disruption by Ultrasound, D. E. Hughes 
and S. L. Nyborg, Science Volume 138, No. 3537 
pp. 108-114 (1962) 
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Degenerate Stars Degenerate Stars 

Properties of degenerate stars were 
discussed in a symposium as a part 
of the annual AAAS meeting held in 
Cleveland Ohio, 26-31 December. This 
symposium was organized and chaired 
by Hong-Yee Chiu (Goddard Insti- 
tute for Space Studies) at the request 
of Frank B. Wood (secretary of Sec- 
tion D; University of Pennsylvania). 

Charles W. Misner (University of 
Maryland) first summarized the theo- 
retical aspects. Degenerate stars are 
cold stars in which the pressure is 
entirely due to degenerate electrons or 
neutrons and hyperons. It is well known 
that a mass limit, the Chandrasekhar 
critical mass (about 1.4 solar mass), ex- 
ists for nonrelativistic degenerate stars. 
No equilibrium configurations exist 
when the mass exceeds this limit. White 
dwarf stars are one type of degenerate 
star in which the pressure is entirely 
due to the electron gas. The density 
is around 106 g/cm'. However, if the 
density is increased to around 10' g/cm' 
(which is possible during the collapse 
of a star) inverse beta reactions will 
drastically reduce the number of elec- 
trons; as a result all nuclei dissolve into 
free neutrons. Because the inverse beta 
reaction induces an instability, no star 
exists with a density from 108 to 101 
g/cm'. At a density of 1014 g/cm', 
inverse beta reaction is complete and 
a stable region is obtained. However, 
at this density the mass concentration 
is so high that general relativistic effects 
should be included in the study of 
the theoretical structure. The significant 
contribution is that the pressure (stress 
energy) now also contributes to the 
energy, which is the source of the 
gravitational field. The critical mass 
is now reduced to around 0.7 solar 
mass. H. Zapolsky's recent work indi- 
cates that the most extreme assump- 
tions on the equation of state (postu- 
lated to increase the pressure) only 
decreases this critical mass limit to 
0.3 solar mass. 
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tute for Space Studies) discussed the 
composition of matter at extreme densi- 
ties. Almost all hyperons are produced 
in an equilibrium state. Recent results 
from nuclear many-body theory were 
used to obtain an equation of state. 
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pear to ,be stable; one is the iron 
group elements (mass number A about 
56) and the other is the neutron-rich 
group elements (A about 80). The 
surface of a neutron star is thought 
to be composed of these two groups 
of elements. 

The two theoretical papers, which 
dealt mainly with neutron stars because 
the internal structure of the ordinary 
white dwarf star is well understood, 
were followed by two papers on the 
observational aspects of white dwarf 
stars. Neutron stars are expected to 
radiate mainly in the x-ray band. Re- 
cent rocket x-ray experiments by Fried- 
man (Naval Research Laboratory) in- 
dicated that there are discrete x-ray 
sources coincident with known super- 
nova remnants. The source might be 
neutron stars. V. Weidemann (Physi- 
kalisch-Technische Bundesanstalt) dis- 
cussed the structure of white dwarf 
atmospheres. The atmosphere of a 
white dwarf star is only 100 meters 
thick, with a surface gravity of 108 
cm/sec2. The lines are extremely broad- 
ened by high gravity and density. The 
width of these lines is around 1O00 A 
(as compared to the gravitational red 
shift which is of the order of 10 A). 
In general, one can divide white dwarf 
stars into two groups, the hydrogen- 
rich and hydrogen-poor atmospheres. 
In one type of white dwarf star (DC) 
no line is observed. In the determina- 
tion of the color of the star (and 
hence its surface temperature) the 
great variation of surface composition 
must be taken into account. In general, 
the white dwarf radiation more closely 
resembles black body radiation than 
that from an ordinary star. 

J. B. Oke (Mt. Wilson and Palomar 
observatories) reported on the observa- 
tional aspects of white dwarf stars. 
Most of the earlier work was done by 
J. Greenstein (Palomar Observatory). 
White dwarf stars are intrinsically 
fainter than the sun by a factor of 103 
or more. The brightest white dwarf 
star (the companion of Sirius A) has 
a magnitude of 10. Usually one has 
to work with white dwarfs of magni- 
tude +15 and at this brightness it is 
not possible to use high dispersion 
spectra graph. On the other hand, the 
spectra lines are usually broadened and 
do not contain any finer detail. With 
a 200-inch telescope, the limiting dis- 
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tance is around 100 parsecs. Photo- 
multiplier devices are now used in the 

study of white dwarf spectra and give 
higher sensitivity and better signal-to- 
noise ratio than photographic plates. 
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blending of 
gas mixtures 
Exact mixtures of compatible 
2- and 3-gas mixtures - 
contents accurate to ?+.5%. 
Available in various cylinder 
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APPLICATIONS 
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viruses. 
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The NBS Rollordrum is a rugged instrument 
for growing tissue cultures by the roller tube 
method. A choice of operating speeds is offered 
in several, continuous-duty models: 1/5 rpm, 
1 rpm, and 20-60 rpm. 

Test tubes, eggs, and centrifuge bottles of vari- 
ous sizes can be accommodated on six inter- 
changeable drums. A tumble-tube turntable is 
also available for rotating tubes over their 
vertical axes. 

The heavy-duty drive mechanism is quiet in op- 
eration, achieving smooth, uniform rotary mo- 
tion during prolonged investigations. Powered 
by a heavy-duty, totally enclosed ball-bearing 
motor, the apparatus gives many years of con- 
tinuous service under incubation temperatures. 
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In the future it is hoped that an array 
of 50 photomultipliers may be used, 
with each recording a part of the 
spectra. This will drastically reduce 
the observation time. From the obser- 
vations and theoretical interpretation of 
white dwarf stars, one can obtain vital 
information regarding the mass, density, 
surface temperature, and eventually, 
evolution track. Most white dwarf stars 
have a surface gravity of 108 cm/sec2. 
From this and the theoretical radius- 
mass relation, one can conclude that 
the average mass is 0.5 solar mass 
and the radius about 1/70 of the radius 
of the sun. Although it is not possible 
to determine the mean molecular weight 
accurately at present, results indicate 
this may be achieved with better obser- 
vational equipment and with better 
model atmospheres for white dwarfs. 

HONG-YEE CHIU, Program Arranger 

Growth and Development of the 

Face, Teeth, and Jaws 

The growth and development of the 
face, teeth, and jaws and future re- 
search in this''field were the subjects 
of a four-session symposium sponsored 
jointly by the Dentistry Section (Nd) 
and the Section on Anthropology (H) 
at the annual meeting of the AAAS in 
Cleveland, Ohio (26-27 December). 

Paul E. Boyle (chairman of Section 
Nd) opened the sessions and wel- 
comed the audience. Albert A. Dahl- 
berg (University of Chicago) empha- 
sized the variations in types and sizes 
of dento-facial structures and noted 
the processes involved in evolutionary 
change.' In a discussion on normal 
variations in dento-facial growth, 
Coenraad Moorrees (Forsyth Dental 
Center) stressed the importance of 
directing future research toward a bet- 
ter understanding of factors that con- 
tribute to individual differences (source 
of variants). 

More emphasis than ever before was 

placed on the extent of genetical in- 
volvement in dental facial growth, and 
the discussions to a degree were far 
removed from conventional, historical 

analyses. Harold O. Goodman (Bow- 
man Gray School of Medicine, Win- 
ston-Salem) carefully scrutinized the 
present literature and indicated that 
much past information on the inheri- 

In the future it is hoped that an array 
of 50 photomultipliers may be used, 
with each recording a part of the 
spectra. This will drastically reduce 
the observation time. From the obser- 
vations and theoretical interpretation of 
white dwarf stars, one can obtain vital 
information regarding the mass, density, 
surface temperature, and eventually, 
evolution track. Most white dwarf stars 
have a surface gravity of 108 cm/sec2. 
From this and the theoretical radius- 
mass relation, one can conclude that 
the average mass is 0.5 solar mass 
and the radius about 1/70 of the radius 
of the sun. Although it is not possible 
to determine the mean molecular weight 
accurately at present, results indicate 
this may be achieved with better obser- 
vational equipment and with better 
model atmospheres for white dwarfs. 
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confirmation. Uwe Stave (Fels Re- 
search Institute) detailed the interac- 
tion of genetic and environmental fac- 
tors in dental and facial malformation, 
and noted the extent to which suscepti- 
bilities to environmental insults were, 
in part, genetically determined. Devel- 
opmental defects with associated facial 
disturbances were discussed by Fred- 
eric N. Silverman (Children's Hospital 
Research Foundation, Cincinnati). He 
also presented an illustrated series of 
cases, including arrhinencephaly and 
trigonocephaly. 

Discussions by M. Michael Cohen 
and R. A. Winer (Tufts), Tatsuo Fu- 
kahara (University of Chicago and 
Tokyo University School of Dentistry), 
and Robert J. Gorlin (University of 
Minnesota) indicated the increasing 
evidence for dental and facial defects 
in chromosomal abberations, deletions, 
reduplications, and translocations. In 
particular, Gorlin traced changes in 
palatal height and arch width from the 
(naploid) XO (Turner's syndrome), 
the XX, the XXX, the XXY, the 
XXXY, and so forth. Reacting as if a 
timing mechanism were involved, pal- 
atal height and arch breadth alter with 
the amount of X chromosomal material 
held in common. Fukahara noted the 
extent to which siblings of children af- 
flicted with cleft palate were character- 
ized by minor cephalo-facial disturb- 
ances; this fact is clearly suggestive of 
the carrier state and was originally 
suggested by Neel (Volume 1, Number 
1, American Journal of Human Genet- 
ics). In this connection also, Daris R. 
Swindler and Harriet Ann McCoy 
(Medical College of South Carolina, 
Charleston) demonstrated that the 
type of polymorphism in tooth se- 
quence existing in colony-reared rhesus 
monkeys was the same as that found 
in family studies of normal children 
from southwestern Ohio. From this 
and other observations it was suggested 
that primates as a group (specific pri- 
mate species and sub-species) possess 
many genes in common that affect den- 
tal and facial development. 

Discussions in the final session ex- 
tended many of the ideas presented in 
previous sessions and also suggested 
new lines and directions of research. 
Panel members (Richard C. Greulich, 
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igan') generally agreed that there must 
be a critical reexamination of old and 
prevailing concepts; exploration of new 
concepts of control mechanisms of 
growth, with particular regard to as- 
pects of canalization or buffering of 
growth; additional studies at the molec- 
ular level. Also emphasized was that 
advances in knowledge of malforma- 
tions and normal growth, while de- 
pendent upon a better understanding 
of molecular genetics, can be furthered 
by explaining the complicated interac- 
tions between environmental agents 
and associated complex, multiple, he- 
reditary factors. In addition, there is 
great need for further defining the fac- 
tors with the capacity for controlling 
cell proliferation and differentiation. 

Publication of the proceedings of 
this conference will be aided by a 
grant from the National Institutes of 
Dental Health and will be distributed 
as a special supplement to the Journal 
of Dental Research; it will include con- 
tributions from E. Holly Broadbent, 
Carl J. Witkop, and Seymour Kresh- 
over. The arrangers for the overall 
program were Stanley M. Garn and 
Sholom Pearlman (American Dental 
Association) and the sponsors included 
the AAAS section on Anthropology 
(H), American Dental Association, In- 
ternational Association for Dental Re- 
search (North American Division), 
and the American College of Dentists. 

SEYMOUR J. KRESHOVER, Secretary 
STANLEY M. GARN, Program Arranger 

Science Research Planning: 
Instruments and Equipment Use 

The programs of the conference were 
jointly sponsored by the Office of Eco- 
nomic and Statistical Studies of the Na- 
tional Science Foundation and by the 
Industrial Science Section (P). The 
morning session was concerned with the 
role of instrumentation and equipment 
use in science research program plan- 
ning; the afternoon session was more 
broadly oriented to the planning and 
management of science research pro- 
grams. 

The introductory paper by Zola 
Bronson (National Science Founda- 
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support of R&D programs and the non- 
technical impacts of instrumentation on 
R&D planning and management, large- 
ly due to the cost, complexity, and as- 
sociated characteristics of instrumenta- 
tion. These impacts are seldom con- 
sciously recognized by R&D planners 
and managers. 

For 1963, a variety of data resources 
cited suggests an expenditure on the 
order of $4- to $4.25-billion for in- 
strumentation acquisition and use out 
of an estimated $16-billion R&D ex- 
penditure. This includes instruments 
themselves and all other devices, com- 
ponents, materials, and supplies which 
will help make up an operative in- 
strument system, including electronic 
computers. Further, as the result of a 
variety of management policies and 
practices now operating in the R&D 
laboratory, an estimated total of $25- 
to $30-billion of instrumentation ma- 
terials, based on original acquisition 
costs, may be on hand in the nation's 
laboratories despite noticeably low use 
level for much of the available instru- 
mentation. Increased annual expendi- 
tures are anticipated so long as total 
R&D expenditures continue to rise. A 
leveling off of R&D expenditures, with 
an overall tightening of available funds, 
however, could be accomplished by a 
sharper drop in the level of instrumen- 
tation expenditures. Further, the normal 
tooling up characteristics of instrumen- 
tation and the existing excess capacity 
of many facilities could contribute to 
a reduced expenditure ratio in the fu- 
ture. 

Preliminary studies show that free- 
dom of research for both the re- 
searcher and management is impaired 
by the decision to exclude from formal 
consideration those research projects 
believed to involve significant expendi- 
tures for instrumentation or where 
ready access to instrumentation is un- 
certain. Although instrumentation of 
R&D, in the aggregate, may generate 
increased overall manpower reouire- 
ments, intermediate phases of techno- 
logical displacement and obsolescence 
of scientists, engineers, and technicians 
also exist; this situation is comparable 
to the impact of automation on the 
production work force. The low levels 
of instrumentation use in the labora- 
tory, concurrent with the acquistion of 
additional units of identical or com- 
parable R&D instrumentation resources, 
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Body Fluids and 
Their Neutrality 
By HALVOR N. CHRISTENSEN, University 
of Michigan Medical School 

A concise, compact discussion of electro- 
lyte metabolism and acid-base balance for 
the physician, medical student, and bi- 
ologist. The book is based on the pre- 
clinical material in the author's more 
comprehensive Diagnostic Biochemistry. 

1963 224 pp. 40 illus. paperbound $2.95 

Geology 
By WILLIAM C. PUTNAM, late Professor of 
Geology, University of California, Los 
Angeles 
This absorbing introductory text for the 
one-semester course offers balanced cover- 
age of the major topics in this rapidly 
evolving science. The study concentrates 
on physical geology, but concludes with a 
brief account of historical geology. Se- 
lected references accompany each chapter, 
and over 200 half-tones illustrate the text. 
March 480 pp. 318 illus. $8.00 

Genetics 
By ROBERT C. KING, Northwestern Uni- 
versity 

Combining a sound classical viewpoint 
with the most modern research advances, 
this text provides a clear, thorough intro- 
duction to the elements of genetics. Cy- 
tology is discussed in considerable detail, 
and careful attention is focused on such 
topics as developmental genetics, popula- 
tion genetics, radiation genetics, and evo- 
lution theory. 
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Twelve essays by eminent physiologists 
chart the development of cardiovascular 
physiology over the centuries by focusing 
on the lives and achievements of those 
leaders whose original ideas about "the 
motion of the heart and blood" gave im- 
petus to the massive forward progress in 
this branch of science. Superbly illustrated, 
the book includes over 200 photographs 
and line drawings. 
March 832 pp. 244 illus. $18.00 
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ventory of instrumentation facilities 
now on hand in the nation's labora- 

tories, the increasing concern about the 

rising cost of R&D, and the view that 
researchers need to be humored and 
allowed to be possessive about instru- 
mentation supplied to them. The ex- 
tent to which these conditions are a 
measure of R&D affluence and the 
American's proclivity for gadgets is 
also at issue. 

Optimization of the promise of R&D 
instrumentation for catalyzing the re- 
searcher's creativity, as well as his pro- 
ductivity, is another planning and man- 

agement responsibility. The hazards of 

producing overwhelming burdens of 
data, impeding research productivity, 
and drowning potential creativity in the 
absence of specially qualified support- 
ing manpower to assure effective instru- 
mentation utilization are included with 
a number of other nontechnical aspects 
of R&D instrumentation for which 
more thoughtful research program 
planning and management is required. 
Before more effective performance by 
the latter can be anticipated, however, 
better record-keeping on instrumenta- 
tion acquisition costs, use levels, man- 
power impacts, and associated issues 
is essential. 

Despite the significantly increased 
costs for certain categories of R&D 
instrumentation, Winston E. Kock 
(Benedix Corporation) expressed the 
view that without this instrumentation, 
costs of research would be even higher, 
if not completely unattainable. This 
relatively lower cost, of course, is due 
to the increased productivity attained 
and to this extent is bridging the man- 
power shortage gap. Unfortunately, the 
manpower shortages and limitations are 
so great that even more extensive de- 
velopment and use of newer and better 
instrumentation are essential. As a re- 
sult of this inter-linkage, Kock is of 
the opinion that future research growth 
will become increasingly dependent 
upon more and better instrumentation; 
and significant incremental increases in 
creativity due to improved instrumen- 
tation are anticipated. The latter will 
be due to the resulting reduction in 
time required for investigations, per- 
mitting more ideas to be conceived and 
explored. 

The pervasiveness of increasing com- 
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be learned from the latter, according 
to Kock, is the beneficial ingenuity of 

plexity of instrumentation has not, 
however, entirely eliminated the bees- 
wax and string scientist. The moral to 
be learned from the latter, according 
to Kock, is the beneficial ingenuity of 

INVERTED 

CAMERA 
MICROSCOPES 

FOR 

BIOLOGICAL 

RESEARCH 
MeF & Melabor 

INVERTED 

CAMERA 
MICROSCOPES 

FOR 

BIOLOGICAL 

RESEARCH 
MeF & Melabor 

Features include: 
Phase and Anoptral 

Contrast Microscopy 
Fluorescence Microscopy 
Cinephotomicrography and 

Time Lapse System 
Photomicrography with Polaroid 

and 35 mm cameras 
Choice of five light sources 

Features include: 
Phase and Anoptral 

Contrast Microscopy 
Fluorescence Microscopy 
Cinephotomicrography and 

Time Lapse System 
Photomicrography with Polaroid 

and 35 mm cameras 
Choice of five light sources 

Tlac/er 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 

873 

Tlac/er 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 

873 

I I 

I I 



* - * TI i *) G * - * TI i *) G 

LEA & FEBIGER BOOKS 

NEW 7th (1 964) EDITION 

Craig and Faust's 
Clinical Parasitology 

By ERNEST C. FAUST, A.B., M.A., Ph.D., 
LL.D., Emeritus Professor of Parasitology, 
Department of Tropical Medicine and 
Public Health, Tulane University School 
of Medicine, New Orleans, and PAUL F. 
RUSSELL, M.D., M.P.H., D.Sc. (Hon.), 
Visiting Lecturer, Tropical Public Health, 
Harvard School of Public Health. 1099 
pages. 352 illustrations and 8 plates 
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Long appreciated as a sound teaching aid, 
this authoritative book presents parasitol- 
ogy in a manner that retains student inter- 
est as it emphasizes the importance of a 
full knowledge of this expanding field. 
With every chapter revised or rewritten, 
the text contains fully up to date basic 
data on etiologic agents and methods of 
diagnosis and treatment. 
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Head, Biological Sciences Department, 
California State Polytechnic College, San 
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1500 illustrations on 381 figures and 3 
plates in color. New 2nd edition. $11.00 

Animal parasitology is presented from its 
broad biological aspects. The new edition 
of this excellent textbook contains today's 
knowledge of the subject and has .an im- 
proved scheme of classification. A new 
chapter on acanthocephala; rewritten or 
enlarged discussions of the trypanosomes, 
Toxoplasma, schistosomes and Paragoni- 
imus, and other commonly known para- 
sites of man; and expanded introductions 
and bibliographies for most of the tax- 
onomic chapters, are among the new 
features. 
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the experimental design which sparing 
access to instrumentation makes pos- 
sible. Continued performance under 
these conditions often further enhances 
the researcher's ingenuity. Also, the un- 
planned and unmanaged use of exten- 
sive instrumentation impairs the devel- 
opment of the researcher's ingenuity 
and the law of experimental simplicity, 
thus making the experimentalist a less 
effective idea man. 

Discussing instrumentation acquisi- 
tion and use policies from an industry 
point of view, John Grebe (The Dow 
Chemical Company) expressed the 
opinion that broad policies for the ac- 
quisition and use of instrumentation 
in new laboratories today, as con- 
trasted with 10 years ago, is roughly 
the same in all sectors. The differences 
are primarily in the replacement and 
rejuvenation policies. With reference to 
the expenditure requirements for lab- 
oratory instrumentation, Grebe pointed 
out that whereas in the process indus- 
tries control instrumentation accounts 
for approximately 20 percent of the 
total capital expenditures, in the mod- 
ern laboratory it is more nearly a 1 to 1 
ratio. Large as this may seem, Grebe 
is of the opinion that it is small to 
those who know how much more could 
be accomplished if still further instru- 
mentation is applied. 

A significant difference in laboratory 
operations, particularly as regards in- 
strumentation acquisition and use in 
government compared to industry, is 
attributed to antiquated government 
regulations and specifications which 
permit or encourage older methods to 
persist. Wherever government specifi- 
cations are followed, one cannot help 
but recognize long lags between the 
initiation and standardization of tech- 
nology. It becomes so difficult to make 
changes and corrections or to go to 
very new systems of detection or con- 
trol. Comparable conditions were found 
in the universities, because of the diffi- 
culty of getting funds for new facili- 
ties. The resultant lag in the teaching 
of undergraduates of as much as 20 
to 30 years, leaves an imprint on their 
mental attitude that is hard to erase 
when they get into positions of au- 
thority. 

In the concluding paper, Otto 
Schmitt (University of Minnesota) ob- 

the experimental design which sparing 
access to instrumentation makes pos- 
sible. Continued performance under 
these conditions often further enhances 
the researcher's ingenuity. Also, the un- 
planned and unmanaged use of exten- 
sive instrumentation impairs the devel- 
opment of the researcher's ingenuity 
and the law of experimental simplicity, 
thus making the experimentalist a less 
effective idea man. 

Discussing instrumentation acquisi- 
tion and use policies from an industry 
point of view, John Grebe (The Dow 
Chemical Company) expressed the 
opinion that broad policies for the ac- 
quisition and use of instrumentation 
in new laboratories today, as con- 
trasted with 10 years ago, is roughly 
the same in all sectors. The differences 
are primarily in the replacement and 
rejuvenation policies. With reference to 
the expenditure requirements for lab- 
oratory instrumentation, Grebe pointed 
out that whereas in the process indus- 
tries control instrumentation accounts 
for approximately 20 percent of the 
total capital expenditures, in the mod- 
ern laboratory it is more nearly a 1 to 1 
ratio. Large as this may seem, Grebe 
is of the opinion that it is small to 
those who know how much more could 
be accomplished if still further instru- 
mentation is applied. 

A significant difference in laboratory 
operations, particularly as regards in- 
strumentation acquisition and use in 
government compared to industry, is 
attributed to antiquated government 
regulations and specifications which 
permit or encourage older methods to 
persist. Wherever government specifi- 
cations are followed, one cannot help 
but recognize long lags between the 
initiation and standardization of tech- 
nology. It becomes so difficult to make 
changes and corrections or to go to 
very new systems of detection or con- 
trol. Comparable conditions were found 
in the universities, because of the diffi- 
culty of getting funds for new facili- 
ties. The resultant lag in the teaching 
of undergraduates of as much as 20 
to 30 years, leaves an imprint on their 
mental attitude that is hard to erase 
when they get into positions of au- 
thority. 

In the concluding paper, Otto 
Schmitt (University of Minnesota) ob- 
served that the insidious changes in the 
nature of R&D instrumentation during 
the past decade have left a national 
pattern of policies with respect to de- 
velopment of new instrumentation ac- 

served that the insidious changes in the 
nature of R&D instrumentation during 
the past decade have left a national 
pattern of policies with respect to de- 
velopment of new instrumentation ac- 

874 874 

' iSTO 
-A ATIh 

' iSTO 
-A ATIh 

MODEL CY3 

THERMOELECTRIC 
MICROSCOPE 

MODEL CY3 

THERMOELECTRIC 
MICROSCOPE 

COLD STAG E COLD STAG E 

* Range -80?C to + 80?C 
* Precise Temperature Control 
* No Compressed Gas Required 
* Integral Thermistor Sensing 

Element 
* Compact-Fast Set-Up 
* Noiseless-Single Control 

Compact controller with cooler in a 3" x 
3"x 11/2" epoxy housing. Fits standard 
microscope. Cooling provided by thermo- 
electric elements which transfer heat 
from sample to integral heat exchanger. 
Temperature sensed by bead thermistor 
fixed to sample holder. Null indication 
audible through earphones for continu- 
ous sample observation. 

Instrument permits control of crystal 
front as it moves across field of view. 
Progression of front can be slowed, halted 
or reversed. Melting and freezing rates 
controlled. Applications include detection 
of impurities, observation of profile and 
extinction angles, refractive indices and 
birefringence estimation, etc. Write for 
complete details ... 

Industrial 
= nstruments. 

* Range -80?C to + 80?C 
* Precise Temperature Control 
* No Compressed Gas Required 
* Integral Thermistor Sensing 

Element 
* Compact-Fast Set-Up 
* Noiseless-Single Control 

Compact controller with cooler in a 3" x 
3"x 11/2" epoxy housing. Fits standard 
microscope. Cooling provided by thermo- 
electric elements which transfer heat 
from sample to integral heat exchanger. 
Temperature sensed by bead thermistor 
fixed to sample holder. Null indication 
audible through earphones for continu- 
ous sample observation. 

Instrument permits control of crystal 
front as it moves across field of view. 
Progression of front can be slowed, halted 
or reversed. Melting and freezing rates 
controlled. Applications include detection 
of impurities, observation of profile and 
extinction angles, refractive indices and 
birefringence estimation, etc. Write for 
complete details ... 

Industrial 
= nstruments. 

89 Commerce Road, Cedar Grove, New Jersey 07009 
Tel. 201-239-6200 * TWX: 201-239-4704 

SCIENCE, VOL. 143 

89 Commerce Road, Cedar Grove, New Jersey 07009 
Tel. 201-239-6200 * TWX: 201-239-4704 

SCIENCE, VOL. 143 

I I 



quisition and utilization that is at best 
a patchwork of well-intentioned efforts 
to stimulate the present rapid advance 
of science and at the same time to 
demonstrate concern with fiscal and 
scientific responsibility. A higher rate 
of scientific growth and productivity 
could be achieved at a lower cost in 
dollars, elapsed time, and frustration, 
if key policies are reframed to con- 
form to the real human needs of the 
individuals and organizations involved. 
Policy changes to meet future instru- 
mentation impacts include: (i) antici- 
pating, at least in general outline, the 
way that instrumentation will go over 
the next few years and establishing a 
policy that will be appropriate when 
it goes into operation; (ii) developing 
inter-compatible instrumentation, be- 
cause we cannot afford the engineering 
costs of a special instrumental develop- 
ment for each need; and (iii) modifi- 
cation of instrumentation acquisition 
policy to conform to the systems con- 
cept instead of its present focus on the 
instrument component. 

Schmitt pleaded for as much mana- 
gerial concern over the efficiency of 
idea production and use as is currently 
exhibited with regard to the more ma- 
terial and tangible inputs in research. 
Regarding the existing low use level 
of instrumentation, he proposed that 
idea-generating experimental scientists 
be pampered with instrumentation that 
will be used only occasionally and with 
personal and departmental computers 
that will be idle 80 to 90 percent of 
the time, as are their corresponding 
personal and departmental libraries and 
shops. Investment in additional instru- 
mentation available to a smaller, select 
group of experimental scientists is con- 
sidered likely to be more productive 
of useful ideas than more staff em- 
ployed at the expense of instrumenta- 
tion acquisition. The large inventory 
and existing high levels of fund ex- 
penditures for R&D instrumentation is 
believed to be due at least in part to 
two operating policies. First is the ever- 
recurring complaint over the length of 
time required to negotiate approval of 
proposed instrumentation purchase and 
the consequent practice of acquiring 
devices before actually needed or be- 
fore the specific capabilities have been 
adequately identified. Second is the 
hesitancy on the part of federal agen- 
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solescent instruments, especially if the 
ill will of an investigator may be in- 
curred in the process. Conversely, the 
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3 minutes for 95% equilibration. 
* Temperatures are maintained 

from room level to 60?C with an 
accuracy of + 0.02?C. 

* Temperatures below room can be 
maintained to within ?0.03?C 
by using a cooling coil. 

* Temperature control is achieved 
by a built-in, solid-state, propor- 
tional controller with a fast- 
response thermistor probe. 
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grouped together and mounted 
in a front panel. 

a A common manifold permits use 
of the same gas mixture in two 
or more tonometers. 

X A sample syringe allows blood to 
be added or removed at any time 
without stopping the tonometer. 

u The unit is entirely enclosed to 
eliminate spillage or splashing 
of bath water. Technician need 
never immerse hands in bath. 
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Temperature Bath; built-in Controller with Thermistor Probe; four To- 
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Flowmeters; four Gas Humidifiers; and Cooling 
_m m-m%_ Coil, Circulating Pump and Gas Manifold. 
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Physics. 
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experimental investigator encounters 
endless difficulty in trying to dispose 
of unneeded instruments. J. F. Reintjes 
(M.I.T.) served as chairman. 

The papers presented at the session 
on the planning and management of 
science research programs, consisting 
of two each from the respective sectors 
of government, industry, and the uni- 
versity, were concerned with the fac- 
tors affecting the optimum utilization 
of human and material resources in 
the performance of science research. 
Despite the different orientation of the 
respective sectors, the papers demon- 
strated an underlying identity of re- 
sponsibility for basic issues. Perhaps 
most significant, however, were the 
contrasting policies and practices with 
regard to the basic issues, as expressed 
by the representatives from the same 
sector. These differing viewpoints un- 
derscore the importance of recognizing 
that in the non-technical areas of sci- 
ence research planning and manage- 
ment, identical issues may be subject 
to equally satisfactory solution in more 
than one way. The critical considera- 
tion is that any proposed guiding policy 
or operating procedure be based on an 
accurate identification of the essential 
elements in the issue to be resolved. 

Ralph A. Sawyer (University of 

Michigan) viewed the campus research 
administrator's basic responsibility as 
one of helping establish policies con- 
cerning research, monitoring research 
to assure conformance with policy, and 

providing support services to research 
directors. Project research justification, 
planning, staffing, and management are 
viewed as concerns and responsibilities 
of the research sponsor and the officers 
and committees that guide the pro- 
grams of the various university depart- 
ments. 

In the paper prepared by John R. 
Dunning (Columbia University), and 
read in his absence by Lawrence H. 
O'Neill, the university was called upon 
to accept responsibility and leadership 
in dropping the false dichotomy be- 
tween the teaching and research func- 
tions. This dichotomy is charged with 

serving as an excuse for avoiding the 

big and speculative research in favor 
of cautious projects more certain to 
result in publications. The latter does 
not have the boldness of conception 
expected in the free environment of the 
universities. 
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as the cause of the difficulties in in- 
creasing the yield from the present in- 
dustrial research effort. To resolve this 
condition. Somagyi emphasized the 
need to base the management approach, 
at least in part, on unchanging factors. 
These are the human aspects which 
involve a process of motivation and 
consist of three major steps: (i) Set- 
ting goals and standards, (ii) manage- 
ment and evaluation of performance, 
and (iii) response to the performer. 

William B. Reynolds (General Mills) 
emphasized the profit requirement as 
the dominant concern of the industrial 
sector in R&D. Accordingly, industrial 
research planning and management 
must give priority consideration to 
product marketing .factors. Further, 
consumer-oriented research involves 
factors of corporate relations not usu- 
ally involved in process research or 
in the development of industrial end 
items. This necessitates a finely bal- 
anced cooperation between research 
and marketing management, since both 
are responsible for the ultimate success 
of the research effort. The research 
administrator in this industry group 
must organize the research functions so 
that product concepts flow from tech- 
nology itself, requiring the creation of 
an environment in the research organi- 
zation where all echelons are highly 
motivated to product innovation. 

In discussing the planning and man- 
agement of research from the view- 
point of the government sector, Nicho- 
las E. Golovin (Office of the Science 
Advisor to the President) focused his 
attention on basic research. He believes 
that pressures for the detailed planning 
of research will continue despite the 
fact that basic research particularly, 
does not readily lend itself to con- 
ventional planning techniques, except 
in very transient and trivial ways. At 
the same time, the researcher, as a 
matter of self interest, needs to facili- 
tate a broad understanding of the na- 
ture and methods of science and tech- 
nology and their roles in society. Golo- 
vin suggests emphasis on procedures 
which will produce coordination and 
integration before agency plans and 
budgets are formulated, depending on 
systematic and detailed information ex- 
changes between agencies having R&D 
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economical operation in routine analyt- 
ical work, as well as research analysis 
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The Cathode Ray Polarotrace can be used for the deter- 
mination of most substances (organic and inorganic) for 
which methods have already been developed by other 
types of polarographic instruments, with the additional 

advantages of superior sensi- 
tivity, better resolution, ease 

NEW FEATURES and rapidity of operation, 
* BASE LINE SLOPE CORRECTION reliability, direct display and 

built-in derivative operation. 
* CAPACITY CURRENT COMPENSATION Chemical preparation is, in 
* STANDING CURRENT COMPENSATION most cases, considerably sim- 
* FORWARD/REVERSE SWEEP: valuable plified, speeding up actual 

in the study of oxidation reactions and analysis. 1 The wide range of 
reversibility applications includes Metal- 

* HIGH TOLERANCE TO PRECEDING lurgical Analyses, Effluent and REDUCTIONS Water Analyses, Food and 
* AUTOMATIC SYNCHRONISM Drink Quality Control, Agri- 
* R C DERIVATIVE: differentiating con- cultural Research, Medical 

stants of 10 ms, 30 ms, and 100 ms and Cancer Research. 
* Noise level equivalent to an input PROVIDES 

current of less than 10-10 amp. OP PO 
A COMPLETE POLAROGRAM * A new Electrode Stand which incorpo- EVERY 7 SECONDS rates a mechanism for knocking the EVERY SCONDS 

drop off the capillary The entire change of potential 
is effected during the lifetime 

A Product of of a single mercury drop... cut- 
Southern Analytical ting analysis time to a fraction! 

Camberley, Surrey, England 
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LAB POR* 

POLYETHYLENE LAB WARE 
Micro-porous polyethylene now is 

available in a complete line of filtering 
apparatus including funnels, extraction 
thimbles, crucibles, tubes, immersion 
filters, discs, sheets or special shapes 
made to order. 

Manufactured of high density poly- 
ethylene, it can be subjected to tem- 
peratures up to 250?F. without harm to 
the porous media. Excellent for use 
with all bases, acids and salts with the 
exception of strong oxidizing agents at 
elevated temperatures. NO solvent will 
dissolve LABPOR at room temperature. 

Filtration with LABPOR ware can be 
done directly on the porous media or 
by using filter-aid precoat or with paper. 

See your laboratory supply house. 
*Porex Materials Corp. 

Described in our new catalog supplement 
. . just off the press! 

Write Dept. E-2 for your FREE copy. 
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neers within the legislative and execu- 
tive branches of government would fa- 
cilitate the optimum exploitation of 
science and technology for social prog- 
ress. A first and major step towards 
significant progress to the problem of 
coordinating R&D at the national level 
was described as the abandonment of 
the futile search for general solutions 
and the substitution of gradual, gently 
directed evolutionary efforts. 

In the concluding paper, T. C. By- 
erly (U.S. Department of Agriculture) 
observed that the purpose of science 
administration and management in the 
executive agencies is to maximize the 

quantity, relevance, and rate! of re- 
search productivity of federal funds ap- 
propriated for research. Further, be- 
cause the faith of American scientists 
in research management is thin, they 
subscribe to the proposition that all 

management and administration are 
nuisances. Tradition, however, has al- 

ways required that the science manager 
be a scientist, and this raises the ques- 
tion whether this is the best use of 
the scientist's time. Byerly questions 
whether "amateurs in management," 
(for example, scientists turned mana- 

gers) provide sounder judgments than 

professionals in management. Likewise, 
he is uncertain that the use of panels 
of scientists meets the existing needs 
and he wonders about the number of 
scientists who now serve on panels to 
review project proposals. The latter 
raises the further question of whether 
the advisory service of the panel mem- 
bers is more valuable than what they 
would accomplish with the same hours 
in actual research in their own labo- 
ratories. In this regard and related mat- 
ters, Byerly questioned the validity of 
the manpower shortage appraisals. 

In conclusion, Byerly noted that re- 
search management is necessary to 
maintain quantity, relevance, and rate 
of research productivity. Government 
research laboratories should operate 
either in conjunction with universities 
or be of sufficient size to assure con- 

tinuing communication with the scien- 
tific community on a reciprocal basis. 
Freedom of research choice varies more 
within universities, industry, and gov- 
ernment than it does among these three 

groups. Non-scientist administrators 
have difficulty gaining the cooperation 
of research personnel largely due to 
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communication failure and prejudice on 
both sides. Jacob Perlman (National 
Science Foundation) served as chair- 
man. 
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Here is fast, accurate potentiometric recording 
at a low price - only $535,00. Both accuracy 
and sensitivity are 1/2% of span. Maximum 
signal source resistance, 50K ohms. 
Step selection of ranges - from 1 MV to 10 V, 
provided by attenuator on front panel. 
Minimum zero drift - due to null-balance, servo- 
type, potentiometric, chopper-stabilized system. 
2 other ranges available: 
10 MV fixed span, Model JY100 .......$375.00 
10 MV to 100 V, Model JY110 ........$420.00 
10" models available: 
10 MV fixed span, Model JY150 .......$565.00 
10 MV - 100 V, Model JY160 ......... $595.00 
1 MV - 10 V, Model JY170 .........$690.00 
for gas chromatography with Disc integrator 

........from $1150.00 
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MEETINGS 

Forthcoming Events 

February 

26-28. Biophysical Soc., Chicago, Ill. 
(W. Sleator, Jr., Washington Univ. Med- 
ical School, 660 Kingshighway, St. Louis 
10, Mo.) 

26-28. Scintillation and Semiconductor 
symp., Washington, D.C. (G. A. Morton, 
RCA Laboratories, Princeton, N.J.) 

27-28. Cellular Basis for the Action of 
Cardiac Drugs, Philadelphia, Pa. (Heart 
Assoc. of Southeastern Pa., 318 S. 19 
St., Philadelphia 3) 

27-28. National Assoc. for Mental 
Health, annual conf., London, England. 
(General Secty., 39 Queen Anne St., Lon- 
don, W.C. ) 

27-29. American Acad. of Forensic 
Sciences, Chicago, Ill. (W. J. R. Camp, 
1853 W. Polk St., Chicago 12) 

27-29. American Physical Soc., Tucson, 
Ariz. (K. K. Darrow, American Physical 
Soc., Columbia Univ., New York, N.Y.) 

March 

1-4. Canadian Assoc. of Radiologists, 
annual, Vancouver, B.C. (A. I. Ekstrand, 
1555 Summerhill Ave., Montreal 25, P.Q., 
Canada) 

2-4. Fundamental Cancer Research, 
18th annual symp., Houston, Tex. (R. J. 
Shalek, Dept. of Physics, Univ. of Texas, 
Houston) 

2-6. Analytical Chemistry and Applied 
Spectroscopy, Pittsburgh, Pa. (R. B. Frici- 
oni, Allegheny Ludlum Steel Corp., Re- 
search Center, Brackenridge, Pa.) 

2-6. Applied Meteorology, 5th conf., 
American Meteorological Soc., Atlantic 
City, N.J. (A. Hilsenrod, Federal Avia- 
tion Agency, Atlantic City) 

3-7. Inter-American Nuclear Energy 
Commission, 5th, Valparaiso, Chile.) Pan 
American Union, Constitution Ave., NW, 
Washington, D.C. 20006) 

3-21. World Health Assembly, 17th an- 
nual, Geneva, Switzerland. (WHO, Palais 
des Nations, Geneva) 

4-6. Thermal Radiation of Solids, symp., 
San Francisco, Calif. (W. D. Harris, Engi- 
neering and Sciences Extension, Univ. of 
California, Berkeley 4) 

4-7. Psychoanalysis, first Pan-American 
congr., Mexico City, Mexico. (The Con- 
gress, Insurgentes 421 "C"-108, Mexico 
11, D.F.) 

5-6. Theoretical and Applied Mechan- 
ics, southeastern meeting, Atlanta, Ga. 
(Dept. of Short Courses and Conferences, 
Georgia Inst. of Technology, Atlanta 
30332) 

5-7. Evaluation and Mechanisms of 
Drug Toxicity, conf., New York, N.Y. 
(New York Acad. of Sciences, 2 E. 63 
St., New York 21) 

5-7. Macromolecular Colloquium, Frei- 
burg im Breisgau, Germany. (Institut fiir 

MEETINGS 

Forthcoming Events 

February 

26-28. Biophysical Soc., Chicago, Ill. 
(W. Sleator, Jr., Washington Univ. Med- 
ical School, 660 Kingshighway, St. Louis 
10, Mo.) 

26-28. Scintillation and Semiconductor 
symp., Washington, D.C. (G. A. Morton, 
RCA Laboratories, Princeton, N.J.) 

27-28. Cellular Basis for the Action of 
Cardiac Drugs, Philadelphia, Pa. (Heart 
Assoc. of Southeastern Pa., 318 S. 19 
St., Philadelphia 3) 

27-28. National Assoc. for Mental 
Health, annual conf., London, England. 
(General Secty., 39 Queen Anne St., Lon- 
don, W.C. ) 

27-29. American Acad. of Forensic 
Sciences, Chicago, Ill. (W. J. R. Camp, 
1853 W. Polk St., Chicago 12) 

27-29. American Physical Soc., Tucson, 
Ariz. (K. K. Darrow, American Physical 
Soc., Columbia Univ., New York, N.Y.) 
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5-7. Macromolecular Colloquium, Frei- 
burg im Breisgau, Germany. (Institut fiir 
Makromolekulare Chemie, Univ. Freiburg, 
Stefan-Meier-Str. 31, 78 Freiburg im 
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5-7. Pacific Sociological Assoc., Coro- 
nado, Calif. (S. M. Dornbusch, Stanford 
Univ., Stanford, Calif.) 
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THE PICK OF THE THE PICK OF THE 

FRACTION COLLECTORS! 
25 Models... Complete with Choice of Collection Methods... including 

* CONTINUOUS -for long-term or overnight use 
* SECTIONAL-for processing during collection 
* REFRIGERATED-from reservoir to collecting tubes 
* SHORT-RUN, MICRO and PREPARATIVE 

AVAILABLE FEATURES 
* Photoelectric Volumetric Dispenser 
* Quiet-Operating Impulse Counter (collects up to 9999 drops). * Choice of Single or Combined Collection Methods 
* Simple Conversion to Micro or Preparative 
* Completely Enclosed Assembly 

FOR EVERY PROGRAM... FOR EVERY BUDGET! 
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BUCHLER FRACTION COLLECTORS are func- 
tionally designed to assure reliable perform- 
ance in the collection of chromatographic 
effluents. They offer the user complete free- 
dom of choice as to the collection method, 
as well as the type of equipment desired. 
Each model is a complete unit requiring no 
further accessories. At the same time, con- 
version to a different method of collection or 
a more elaborate set-up is easily accomplished 
without the need of disassembly. All parts are 
interchangeable and can be purchased when- 
ever required. 

Send for complete 
FRACTION COLLECTOR BULLETIN S3.4000 
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The one from Nalge! The one from Nalge! 
Nalgene? centrifuge ware, both 
tubes and bottles, are now 
molded from improved polycar- 
bonate resin . . . transparent as 
glass but happily, unbreakable. 
Polycarbonate is tough and ro- 
bust, with a strength approach- 
ing that of metal, yet endowed 
with the clarity of a show window. 

In or out of the machine, you 
can banish any fear of breaking, 
cracking, chipping . . . even of 
denting. Nalgene tubes and bot- 
tles are nontoxic, non-contami- 
nating, corrosion resistant . .. 
and performance standards are 
excellent. Spin at 20,000 RPM or 
more. Subjected to extremes of 

temperature . . . chilled to 
- 100?C. or heated to + 135?C... 
there are no adverse effects. And 

fully autoclavable, too. 
Round or conical bottom tubes 

available, from 3.5 ml to 100 ml 

capacity. Conventional flat bot- 
tom or new spherical bottom bot- 
tles in 250 ml capacity. 

For information on the full line 
of Nalgene labware, see your lab 
supply dealer or write Dept. 
2702A, The Nalge Co., Inc., 
Rochester, N. Y. 14602. 
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Leader in quality plastic labware since 1949 

Nalgene? centrifuge ware, both 
tubes and bottles, are now 
molded from improved polycar- 
bonate resin . . . transparent as 
glass but happily, unbreakable. 
Polycarbonate is tough and ro- 
bust, with a strength approach- 
ing that of metal, yet endowed 
with the clarity of a show window. 

In or out of the machine, you 
can banish any fear of breaking, 
cracking, chipping . . . even of 
denting. Nalgene tubes and bot- 
tles are nontoxic, non-contami- 
nating, corrosion resistant . .. 
and performance standards are 
excellent. Spin at 20,000 RPM or 
more. Subjected to extremes of 

temperature . . . chilled to 
- 100?C. or heated to + 135?C... 
there are no adverse effects. And 

fully autoclavable, too. 
Round or conical bottom tubes 

available, from 3.5 ml to 100 ml 

capacity. Conventional flat bot- 
tom or new spherical bottom bot- 
tles in 250 ml capacity. 

For information on the full line 
of Nalgene labware, see your lab 
supply dealer or write Dept. 
2702A, The Nalge Co., Inc., 
Rochester, N. Y. 14602. 

~^NALGENE 
fW LABWARE 

Leader in quality plastic labware since 1949 

6-8. Society of Nuclear Medicine, south- 
western chapter, Houston, Tex. (S. N. 
Turiel, SNM, 333 North Michigan Ave., 
Chicago 1, Ill.) 

6-8. National Wildlife Federation, 28th 
annual, Las Vegas, Nev. (NWF, 1412 16th 
St., NW, Washington, D.C. 20036) 

7-12. Proctology, 16th teaching semi- 
nar, Miami Beach, Fla. (J. Reichert, 147- 
41 Sanford Ave., Flushing, N.Y. 11355) 

8-12. Water Resources Engineering, 
conf., Mobile, Ala. (American Soc. of 
Civil Engineers, 345 E. 47 St,, New York 
10017) 

8-15. North American Clinical Derma- 
tologic Soc., Mexico City, Mexico. (E. F. 
Finnerty, 510 Commonwealth Ave., Bos- 
ton, Mass.) 

9-10. Aerodynamic Testing Conf., 
American Inst. of Aeronautics and Astro- 
nautics, Washington, D.C. (J. N. Fresh, 
David Taylor Model Basin, Code 630, 
U.S. Navy, Washington, D.C.) 

9-11. Computers in Education, conf., 
Eugene, Ore. (J. W. Loughary, School of 
Education, Univ. of Oregon, Eugene) 

9-11. North American Wildlife and Na- 
tural Resources conf., Las Vegas, Nev. 
(Wildlife Management Inst., 709 Wire 
Bldg., Washington 5) 

9-11. Society of Toxicology, annual, 
Williamsburg, Va. (C. S. Well, Mellon 
Inst., 4400 Fifth Ave., Pittsburgh, Pa. 
15213) 

9-13. National Assoc. of Corrosion En- 
gineers, 20th conf., Chicago, Ill. (W. H. 
Schultz, Dearborn Chemical Corp., Chi- 
cago, Ill.) 

9-13. Peaceful Applications of Nuclear 
Energy, 5th inter-American symp., Val- 
paraiso, Chile. (J. D. Perkinson, Inter- 
American Nuclear Energy Commission, 
Pan American Union, Washington, D.C.) 

10. Wildlife Telemetry, annual, Las 
Vegas, Nev. (L. Adams, Univ. of Califor- 
nia, Carmel Valley) 

10-12. Exploding Conductor Phenome- 
na, 3rd conf., Boston, Mass. (W. G. Chace, 
Air Force Cambridge Research Labora- 
tories, Hanscom Field, Bedford, Mass.) 

10-13. Raman Colloquium, Freuden- 
stadt/Schwarzwald, Germany. (J. Gobeau, 
Dept. of Chemistry, Technische Hoch- 
schule Stuttgart, 7 Stuttgart, Germany) 

10-14. American Inst. of Chemical En- 
gineers, New Orleans, La. (AIChE, 345 
E. 47 St., New York 17) 

11-12. Instrument Soc. of America, 14th 
conf. on instrumentation for the iron and 
steel industry, Pittsburgh, Pa. (N. F. 
Simcic, Research Laboratory, Jones and 
Laughlin Steel Corp., 900 Agnew Rd., 
Pittsburgh 30) 

12. Interplanetary Monitoring Platform 
Experiments, symp., Greenbelt, Md. (C. 
P. Boyle, Code 207, Goddard Space Flight 
Center, Greenbelt, Md. 20771) 

12-13. Information Organization, New 
Brunswick, N.J. (S. Artandi, Graduate 
School of Library Service, Rutgers Univ., 
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13-14. Louisiana Acad. of Sciences, 
Baton Rouge. (H. J. Bennett, Dept. of 
Zoology, Louisiana State Univ., Baton 
Rouge) 

13-14. Institute of Management Sci- 
ences. 11th intern., Pittsburgh, Pa. (IMS, 
Box 273, Pleasantville, N.Y.) 
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13-14. Effects of Shock and Vibration 
on the human body, Denver, Colo. (A. E. 
Paige, Dept. of Electrical Engineering, 
University of Denver, Denver) 

14-15. Endocrinology, 2nd annual 
symp., Salisbury, N.C. (H. Nushan, Medi- 
cal Service, Veterans Administration Hos- 
pital, Salisbury) 

14-19. American Assoc. of Psychiatric 
Clinics for Children, annual, Chicago, ll. 
(AAPCC, 250 W. 57 St., New York 19) 

15-19. Microcirculation, 3rd European 
conf., Jerusalem, Israel. (E. Davis, Capil- 
lary Research Laboratory, Hadassah Univ. 
Hospital, P.O. Box 499, Jerusalem) 

15-21. American Soc. of Photogram- 
metry, congr. on surveying and mapping. 
Washington, D.C. (American Soc. of 
Photogrammetry, 44 Leesburg Pike, Falls 
Church, Va.) 

17-18. Hypervelocity Flight Techniques, 
symp., Denver, Colo. (W. G. Howell Den- 
ver Research Inst., Univ. of Denver, Den- 
ver, Colo. 80210) 

17-19. Society for Nondestructive Test- 
ing, Los Angeles, Calif. (D. E. O'Halloran, 
Northrop Corp., 1001 E. Broadway, Haw- 
thorne, Calif.) 

17-19. Statistical Assoc. Methods for 
Mechanized Documentation, symp., Wash- 
ington, D.C. (M. E. Stevens, Natl. Bureau 
of Standards, Washington, D.C. 20234) 

17-20. Society of Biological Chemistry, 
Paris, France. (P. Malangeau, Executive 
Committee, 4, Avenue de l'Observatoire, 
Paris 6e) 

18-19. Mycotoxins in Foodstuffs, in- 
tern. symp., Cambridge, Mass. (G. N. 
Wogan, Rm 16-210-B, Massachusetts Inst. 
of Technology, Cambridge 02139) 

18-20. Chemurgic Council, 28th natl. 
conf., Philadelphia, Pa. (J. W. Ticknor, 
Chemurgic Council, 350 Fifth Ave., New 
York 1) 

18-21. Latin Medical Union, intern. 
congr., Rome, Italy. (B. Urso, Policlinico 
Umberto I, Viale Policlinico, Rome) 

18-21. American Orthopsychiatric 
Assoc., Chicago, Ill. (M. F. Langer, 1790 
Broadway, New York 19) 

20-24. National Assoc. for Research in 
Science Teaching, Chicago, Ill. (G. G. 
Mallinson, Western Michigan Univ., Kala- 
mazoo) 

20-24. National Science Teachers 
Assoc., Chicago, Ill. (R. H. Carleton, 1201 
16th St., NW, Washington, D.C.) 

21-3. British Computer Soc., conf., 
Edinburgh, Scotland. (Secretariat, I.E.E., 
Savoy PI., London, W.C.2, England) 

21-23. Asian-Pacific Dental Federation, 
4th congr., Singapore and Malaya. (B. B. 
Erafia, Manila Doctors Hospital, Isaac 
Peral St., P.O. Box 373, Manila, Philip- 
pines) 

21-24. Cybernetic Medicine, 3rd in- 
tern. congr., Naples, Italy. (A. DeChiara, 
348, Via Roma, Naples) 

22-25. American Assoc. of Dental 
Schools, 41st annual, Los Angeles, Calif. 
(AADS, 840 Lake Shore Dr., Chicago 11, 
Ill.) 

23-24. Society for Economic Botany, 
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(FEBS, Lister Inst., Chelsea Bridge Rd., 
London, S.W.1) 

23-26. Institute of Electrical and Elec- 
tronics Engineers, intern. conv., New York, 
N.Y. (IEEE, Box A, Lenox Hill Station, 
New York 21) 

23-26. Gas Chromatography, 2nd in- 
tern. symp., Houston, Tex. (A. Zlatkis, 
Dept. of Chemistry, Univ. of Houston, 
Houston) 

23-26. American Physical Soc., Phila- 
delphia, Pa. (K. K. Darrow, Columbia 
Univ., New York 27) 

24-26. Physics and Dynamics of Clouds, 
conf., American Meteorological Soc., Chi- 
cago, Ill. (Miss D. L. Bradbury, Dept. 
of Geophysical Sciences, Univ. of Chicago, 
Chicago) 

25-27. Aerospace Bearings, USAF- 
Southwest Research Inst. conf., unclassi- 
fied, San Antonio, Tex. (P. M. Ku, SwRI, 
8500 Culebra Rd., San Antonio) 

25-27. Entomological Soc. of America, 
Northcentral branch, Omaha, Neb. (G. E. 
Guyer, Dept. of Entomology, Michigan 
State Univ., East Lansing) 

26-28. Michigan Acad. of Science, Arts 
and Letters, East Lansing (G. G. Mallin- 
son, Western Michigan Univ., Kalamazoo) 

26-28. Southern Soc. for Philosophy 
and Psychology, 56th annual, Lexington, 
Ky. (D. Calvin, Psychology Dept., Univ. 
of Kentucky, Lexington) 

26-29. International Assoc. for Dental 
Research, 42nd, Los Angeles, Calif. (J. C. 
Muhler, 1120 W. Michigan St., Indianapo- 
lis, Ind. 46202) 

27-28. American Ethnological Soc., 
Pittsburgh, Pa., (N. F. S. Woodbury, U.S. 
National Museum, Smithsonian Institu- 
tion, Washington, D.C.) 

27-28. Seismological Soc. of America, 
annual, Seattle, Wash. (K. V. Steinbrugge, 
SSA, 465 California St., San Francisco 4, 
Calif.) 

27-29. Society for the Study of Evolu. 
tion, annual, Chapel Hill, N.C. (H. H. 
Ross; Illinois Natural History Survey, 
Urbana) 

28-30. American Assoc. of Colleges of 
Pharmacy, Detroit, Mich. (C. W. Bliven, 
1507 M St., NW, Washington, D.C. 
20005) 

29-2. Association of American Geog- 
raphers, annual, Syracuse, N.Y. (AAG 
1201 16th St., NW, Washington, D.C.) 

30-2. American Assoc. of Junior Col- 
leges, Bal Harbour, Fla. (W. G. Shannon, 
AAJC, 1777 Massachusetts Ave., NW, 
Washington, D.C. 20036) 

31-3. American Assoc. of Anatomists, 
Denver, Colo. (L. B. Flexner, Dept. of 
Anatomy, Univ. of Pennsylvania, Phila- 
delphia 4) 

31-3. Calcified Tissues, European symp., 
Liege, Belgium. (L. J. Richelle, 32, Boule- 
vard de la Constitution, Liege) 

April 

(FEBS, Lister Inst., Chelsea Bridge Rd., 
London, S.W.1) 

23-26. Institute of Electrical and Elec- 
tronics Engineers, intern. conv., New York, 
N.Y. (IEEE, Box A, Lenox Hill Station, 
New York 21) 

23-26. Gas Chromatography, 2nd in- 
tern. symp., Houston, Tex. (A. Zlatkis, 
Dept. of Chemistry, Univ. of Houston, 
Houston) 

23-26. American Physical Soc., Phila- 
delphia, Pa. (K. K. Darrow, Columbia 
Univ., New York 27) 

24-26. Physics and Dynamics of Clouds, 
conf., American Meteorological Soc., Chi- 
cago, Ill. (Miss D. L. Bradbury, Dept. 
of Geophysical Sciences, Univ. of Chicago, 
Chicago) 
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National Museum, Smithsonian Institu- 
tion, Washington, D.C.) 

27-28. Seismological Soc. of America, 
annual, Seattle, Wash. (K. V. Steinbrugge, 
SSA, 465 California St., San Francisco 4, 
Calif.) 

27-29. Society for the Study of Evolu. 
tion, annual, Chapel Hill, N.C. (H. H. 
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1. Thermoplastic Materials, conf., Soc. 
of Plastics Engineers, Akron, Ohio. (W. 
H. Nicol, RETEC, Goodyear Tire and 
Rubber Co., Akron 16) 

1-2. Engineering Aspects of Magneto- 
hydrodynamics, symp., Cambridge, Mass. 
(G. S. Janes, Avco Everett Research 
Laboratories, Everett 49, Mass.) 

1. Thermoplastic Materials, conf., Soc. 
of Plastics Engineers, Akron, Ohio. (W. 
H. Nicol, RETEC, Goodyear Tire and 
Rubber Co., Akron 16) 

1-2. Engineering Aspects of Magneto- 
hydrodynamics, symp., Cambridge, Mass. 
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High quality Nalgene? centrifuge 
tubes are strong, versatile, un- 
usually clear. Now priced so low, 
it justifies using them as dispos- 
ables or for one time applications. 

Nalge . . . maker of the most 
extensive laboratory line in plas- 
tics ... has accomplished a tech- 
nical breakthrough so remark- 
able that the price of polypropy- 
lene tubes has been reduced 
30% or more. A large variety of 
sizes is available . . . each size 
fits standard centrifuge tube 
holder. Autoclavable under 
standard conditions. And, at 
these low, low prices they may 
even be used as test tubes. 

Whatever your needs, look to 
Nalgene centrifuge ware . . . to- 
day's most complete line. You'll 
find a variety of resins . . . poly- 
propylene, conventional poly- 
ethylene or polycarbonate . . . in 
many sizes and shapes. For in- 
formation on the full line of Nal- 
gene labware, see your lab sup- 
ply dealer or write Dept. 2702, 
The Nalge Co., Inc., Rochester, 
N. Y. 14602. 

^ NALGENE 
W LABWARE 

Leader in quality plastic labware since 1949 
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* SERIES GAS CHROMATOGRAPHS 

dual-column, temperature programmed... modular design 

A brand new line of workhorse type gas chromatographs is now available 
from us-developed by Micro-Tek Instruments, Inc., a leader in analytical 
instrumentation. 

The four basic models look similar to the instrument pictured. All are 
of modular design so that you may add accessory components as required. 
All will accommodate various types of commonly used columns, including 
%" preparative, coiled, U-shaped, or micro. And, there are five different 
detector systems to choose from, any two of which may be used simultan- 

eously. 

Oven temperature control can be isothermal, or temperature programmed 
manually or automatically to 350?C. (The all-electronic temperature pro- 

grammer provides linear program rates in 12 steps from 0.5?C up to 500C 

per minute. Cooling time is less than five minutes from 300?C to 60?C.) 

Prices on the four basic models range from $1,595.00 to $2,850.00- 

complete, ready to operate. Any 1 mv recorder may be used. All-glass systems 
are also available, along with a complete line of accessories. Complete infor- 
mation will be sent on request. 
*D.ealer S-tocked and S-erviced 
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Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
Branches: ass. Conn. Ill. Calif. Penna. Md. N.Y. Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
Branches: ass. Conn. Ill. Calif. Penna. Md. N.Y. 
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1-2. Methods for Measurement of 
Weak Beta-Emitters, Karlsruhe-Leopolds- 
haven, Germany. (Gesellschaft Deutscher 
Chimiker, Gesellschaftsstelle, Postfach 
9075, Frankfurt/Main, Germany) 

1-3. Structures and Materials, American 
Inst. of Aeronautics and Astronautics, 
5th annual conf., Palm Springs, Calif. (R. 
R. Dexter, AIAA, 2 E. 64 St., New York, 
N.Y.) 

1-3. Optical Soc. of America, spring 
meeting, Washington, D.C. (M. E. Warga, 
OSA, 1155 16th St., NW, Washington, 
D.C. 20036) 

1-4. National Soc. for Programmed 
Instruction, annual, San Antonio, Tex. 
(NSPI Program Committee, Trinity Univ., 
715 Stadium Dr., San Antonio, Tex.) 

1-5. Latin Oto-Rhino-Laryngology Soc., 
15th congr., Bologna, Italy. (G. Motta, Via 
Modica 6, Milan, Italy) 

2-3. American Soc. of Civil Engineers, 
Engineering Mechanics Div., spring conf., 
Boston, Mass. (ASCE, 33 W. 39 St., New 
York 18) 

2-3. Alexander Graham Bell Assoc. for 
the Deaf, southeastern meeting, New Or- 
leans, La. (R. Tegeder, Utah School for 
the Deaf, 846 20th St., Ogden) 

2-3. Obstetrics and Gynecology, semi- 
nar, Gainesville, Fla. (Mrs. D. Miller, Div. 
of Postgraduate Education, College of 
Medicine, Univ. of Florida, Gainesville) 

2-3. Industrial Applications of New 
Technology, conf., Atlanta, Ga. (Director, 
Short Courses and Conferences, Georgia 
Inst. of Technology, Atlanta, Ga. 30332) 

2-4. American Acad. of Oral Pathology, 
Bethesda, Md. (R. J. Gorlin, Univ. of 
Minnesota, Minneapolis) 

2-4. Association of Surgeons of Great 
Britain and Ireland, annual, St. Andrews, 
Scotland (Secretariat, 47 Lincoln's Inn 
Fields, London, W.C.2, England) 

2--5. British Medical Assoc., clinical 
meeting, Northampton, England. (D. Gul- 
lick, Tavistock Sq., London, W.C.1) 

3-4. Biology colloquium, Corvallis, Ore. 
(C. M. Gilmour, School of Science, 
Oregon State Univ., Corvallis) 

3-4. Society for Industrial and Applied 
Mathematics, midwest regional meeting, 
Cedar Rapids, Iowa. (W. J. Jameson, 
Collins Radio Co., 120-11, Cedar Rapids 
52402) 

3-5. Fleming's Lysozyme, 3rd intern. 
symp., Milan, Italy. (G. Podio, Museo della 
Scienza e della Tecnica, Via Modica, 6, 
Milan) 

3-5. American Soc. of Internal Medi- 
cine, annual, Atlantic City, N.J. (A. V. 
Whitehall, 3410 Geary Blvd., San Fran- 
cisco, Calif.) 

3-5. American Assoc. of Pathologists 
and Bacteriologists, annual, Chicago, Ill. 
(E. A. Gall, Dept. of Pathology, Cin- 
cinnati General Hospital, Cincinnati 29, 
Ohio) 

4. Arizona Acad. of Science, Tempe. 
(H. B. Whitehurst, Dept. of Chemistry, 
Arizona State Univ., Tempe) 

4-5. American Psychosomatic Soc., San 
Francisco, Calif. (C. Binger, 265 Nassau 
Rd., Roosevelt, N.Y.) 
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4. Arizona Acad. of Science, Tempe. 
(H. B. Whitehurst, Dept. of Chemistry, 
Arizona State Univ., Tempe) 

4-5. American Psychosomatic Soc., San 
Francisco, Calif. (C. Binger, 265 Nassau 
Rd., Roosevelt, N.Y.) 

4-6. Neurobiology, 2nd symp. (by in- 
vitation), Phoenix, Ariz. (E. Eidelberg, 
Barrow Neurological Inst., St. Joseph's 
Hospital, 350 W. Thomas Rd., Phoenix) 

5-8. International Acad. of Pathology, 
SCIENCE, VOL. 143 

4-6. Neurobiology, 2nd symp. (by in- 
vitation), Phoenix, Ariz. (E. Eidelberg, 
Barrow Neurological Inst., St. Joseph's 
Hospital, 350 W. Thomas Rd., Phoenix) 

5-8. International Acad. of Pathology, 
SCIENCE, VOL. 143 



a minimum of motion a minimum of 
low frequemotion P THE NEW PERKIN-ELMER MODEL 

3. Low friction (50 mgcm) SPEED 212C SORPTOMETER reduces-by as a. low frequency ( 3 e mgcm).lWB r e es-b 
4. High sensitivity (50:mg)-"T-| AND much as 75%-the time required to 
5. Reliable and accurate SIMPICITY secure complete data for measurement 
6. The ST1 can be connected to any 

SIM PL T of surface areas by the standard B-E-T 
suitable recorder. ! 

.. . .IN SURFACE method. The use of pre-mixed gases 
ST1 Linear Motion Transducer, with- AREA simplifies and stabilizes the operation 
out micrometer-Isotonic Measurment 
only Cat. No. 70-534-55 iA EiA of this compact and rugged 
ST2 Linear Motion Transducer with- MEASURE ENT instrument. No complex vacuum 
out micrometer-Isotonic or Isometric systems or glassware are re 
Measurment Cat. No. 70-534-60 

quired to make highly accurate determinations. Samples as small 
Converter-An exciter-demolulator for iJ1 
use with D.C. or Servo type record- as 0.02 to 0.04 gram can be handled, and surfaces varying from 
ers Cat. No. 70-534-70 as low as 0.1 square meter per gram to as high as 1000 square 

meters per gram. Results appear as peaks on a chart which may 
D [X DI 2 B L ( DL Ul o [1L l | be retained as a permanent record. 

H Manufacturers & Dislributors of Scientific Equipment The Model 212C, originated by Shell Development Company 
6th & Byrd Strees -Richmond, Virginia and manufactured under exclusive license by Perkin-Elmer, also 

measures pore volumes and pore size distribution. For details, 
write Instrument Division, Perkin-Elmer Corporation, 910 Main 
Avenue, Norwalk, Connecticut. 

NBulletW in its1 

once again available 

PACKARD INSTRUMENT 
COMPANY, INLC. 

-- - ---- -----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~ii 
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PHIPPS & BIRD 

Announces its ST1 and ST2 

LINEAR MOTION i_ 
TRANSDUCERS 

FEATURES 
1. Allows quantitative 

linear recording of 
motion 

2. Ideal for measuring 



GLASS ABSORPTION 
CELLS madKLETT by P 

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

Klett Manufacturing Co., Inc. 
179 East 87 Street, New York, New York 

Ntew aiU(zadaAle~le E * ? 

THE Eain g 
No. 11-520 

From the Ealing Catalog: "trav- 
el 50 cm, vertical or horizontal 
. .. vernier reads to 0.05 mm, 
micrometer to 0.01 mm . . . 
base rotates . . . fast leveling 
. . . the most versatile cathe- 
tometer and measuring micro- 
scope for general laboratory 

;use." In stock, only ..$925. 
Ask for complete specifications 

THE Ealin CORPORATION 

2233 Massachusetts Avenue 
Cambridge 40, Massachusetts 

Quantitative Chromatography 
, .../ 

. 

.. 

Over a Wide Wavelength Range 
...Linear with Absorbance 

The long term stability, high sensitivity and linearity with absorbance that 
make the Gilford Model 2000 Multiple Sample Absorbance Recorder an ex- 
tremely precise and versatile instrument for enzyme reaction rates and 
DNA-RNA thermal denaturation studies, also give it exceptional advantages 
for liquid column chromatography. Designed to go beyond conventional peak 
indicating scanning systems, the Model 2000 is unique in providing quanti- 
tative linear recording of the absorbance of flowing samples-eliminating 
the necessity of tedious analysis of collected fractions. A full range of 15 
O.D. is recorded directly on a linear scale, with adjustable expansion of the 
lower density peaks. Many of these same characteristics make the Model 
2000 ideal for sucrose gradient techniques. Write for brochure and quotation. 

Conventional Absorbance Measurements are also easier and 
I ~..A more accurate with the Model 2000. Digital Readout from 
iMI^B! A 0.000 to 3.000 O.D. Sensitivity control and shutter elimi- 

;i/:A.--f nated. No dark current. Completely line operated. 200-700 
mu wavelengths. 

Chart illustrates elution of AMP from 
Dowex-1 column with formic acid. Quan- 
titative record with zero baseline com- 
parison was established by passing the 
eluent first through a 10 mm path length 
cell, then the column and subsequently 
2, 5 and 10 mm cells. Gilford flow through 
cells, automatic sample positioning and 
blank compensation were employed. 
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INSTRUMENT 
LABORATORI ES 
INCOR PORATED 
OBERLIN, OHIO 
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annual, Chicago, Ill. (F. K. Mostofi, 
Armed Forces Inst. of Pathology, Wash- 
ington, D.C. 20012) 

5-10. American Chemical Soc., 147th 
natl., Philadelphia, Pa. (A. T. Winstead, 
1155 16th St. NW, Washington, D.C.) 

5-10. Asia-Pacific Acad. of Opthalmol- 
ogy, 2nd congr., Melbourne, Australia. 
(R. N. Mellor, 82 Collins St., Melbourne 
C1) 

6-8. Nonlinear Magnetics Conf., Wash- 
ington, D.C. (R. C. Barker, Dept. of 
Engineering and Applied Science, Yale 
Univ., New Haven, Conn.) 

6-8. Association of Schools of Public 
Health, annual, Toronto, Ont., Canada. 
(R. E. Coker, Jr., Drawer 229, Chapel 
Hill, N.C. 27515) 

6-9. French Soc. of Biological Chem- 
istry, 50th, Paris. (P. Malangeau, 4 Avenue 
de l'Observatoire, Paris 6') 

7-9. Atomic Energy Soc. of Japan, 
Tokyo. (Atomic Energy Research Inst., 
1-1, Shiba-tamura-cho, Minato-ku, Tokyo) 

7-9. Chemical Soc., Birmingham, Eng- 
land. (General Secretary, Burlington 
House, London, W.1, England) 

7-11. Applied Mathematics and Me- 
chanics, Giessen, Germany, (K. Maruhn, 
Mathematisches Institut, Justus Liebig 
Univ., Giessen) 

8-10. Textile Research Inst., 34th, New 
York, N.Y. (TRI, Princeton, N.J.) 

9. British Cardiac Soc., annual, London, 
England. (J. Shillingford, Postgraduate 
Medical School, Ducane Rd., London, 
W. 12) 

9-11. American Assoc. for Cancer Re- 
search, annual, Chicago, Ill. (H. J. Creech, 
AACR, Institute for Cancer Research, 
Fox Chase, Philadelphia 11, Pa.) 

9-11. Association of Clinical Pathol- 
ogists, spring meeting, London, England. 
(G. Cunningham, Dept. of Pathology, 47 
Lincoln's Inn Fields, London, W.C.2) 

9-11. Geological Soc. of America, 
southeastern section, Baton Rouge, La. 
(R. J. Martin, 1426 Harvard Rd., NE, 
Atlanta, Ga.) 

9-11. Southwestern Psychological As- 
soc., annual, San Antonio, Tex. (C. C. 
Cleland, 2104 Meadowbrook Dr., Austin, 
Tex. 78703) 

9-13. Roentgen Congr., German, Wies- 
baden, Germany. (H. Lessen, Deutscher 
Rontgenkongress, Fichterplatz 20 III, 
Mainz, Germany) 

10. Natural Phenolic Compounds, symp., 
Tokyo, Japan. (M. Shimokoriyama, Dept. 
of Botany, Univ. of Tokyo, Hongo, Tokyo) 

10-11. American Laryngological Assoc., 
San Francisco, Calif. (L. G. Richards, 12 
Clovelly Rd., Wellesley Hills 82, Mass.) 

10-1i. Association of Physicians of 
Great Britain and Ireland, annual, Oxford, 
England. (G. de J. Lee, Dept. of Medicine, 
Radcliffe Infirmary, Oxford) 

11. Paleontological Research Inst., 
Ithaca, N.Y. (R. S. Harris, 109 Dearborn 
Place, Ithaca) 

11-12. Histochemical Soc., 15th annual, 
Chicago, Ill. (A. D. Deitch, Dept. of 
Microbiology, Columbia Univ., 630 W. 
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AACR, Institute for Cancer Research, 
Fox Chase, Philadelphia 11, Pa.) 

9-11. Association of Clinical Pathol- 
ogists, spring meeting, London, England. 
(G. Cunningham, Dept. of Pathology, 47 
Lincoln's Inn Fields, London, W.C.2) 

9-11. Geological Soc. of America, 
southeastern section, Baton Rouge, La. 
(R. J. Martin, 1426 Harvard Rd., NE, 
Atlanta, Ga.) 

9-11. Southwestern Psychological As- 
soc., annual, San Antonio, Tex. (C. C. 
Cleland, 2104 Meadowbrook Dr., Austin, 
Tex. 78703) 

9-13. Roentgen Congr., German, Wies- 
baden, Germany. (H. Lessen, Deutscher 
Rontgenkongress, Fichterplatz 20 III, 
Mainz, Germany) 

10. Natural Phenolic Compounds, symp., 
Tokyo, Japan. (M. Shimokoriyama, Dept. 
of Botany, Univ. of Tokyo, Hongo, Tokyo) 

10-11. American Laryngological Assoc., 
San Francisco, Calif. (L. G. Richards, 12 
Clovelly Rd., Wellesley Hills 82, Mass.) 

10-1i. Association of Physicians of 
Great Britain and Ireland, annual, Oxford, 
England. (G. de J. Lee, Dept. of Medicine, 
Radcliffe Infirmary, Oxford) 

11. Paleontological Research Inst., 
Ithaca, N.Y. (R. S. Harris, 109 Dearborn 
Place, Ithaca) 

11-12. Histochemical Soc., 15th annual, 
Chicago, Ill. (A. D. Deitch, Dept. of 
Microbiology, Columbia Univ., 630 W. 
168 St., New York 32) 

12. Industrial Fibers, European inst., 
Milan, Italy. (F. Tommy-Martin, 40 rue 
du Stand, Geneva, Switzerland) 

12-13. American Soc. for Artificial In- 
ternal Organs, Chicago, Ill. (B. K. Kus- 
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The man using this Rollei cannot 
see his camera any better than you 
can. Yet he is able to unload the pre- 
vious spool, load a fresh spool of 
film, and without ever seeing the 
camera, he is assured that it is cor- 
rectly loaded and ready for his first 
exposure with the film in exactly the 
right position. 

Only Rollei makes cameras which 
have completely automatic film 
transports. But that's not the only 
unique feature on these classic cam- 
eras. The entire Rolleiflex system 
has been engineered for utmost user 
convenience. And of course you can 
load your Rollei in full daylight if you 
wish to. 

The Rollei idea is this: the camera 
should perform mechanical func- 
tions so perfectly thatyou can devote 
yourself completely to the creative 
problems of your photography. 

Have you checked a Rollei lately? 
Your Rollei Honeywell dealer will be 
delighted to bring you up to date on 
all the outstanding features of this 
excellent product of imaginative 
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engineering and precision manufac. 
turing. 

He is especially anxious to show 
you the new Mutars, 8-and 9-element 
accessory lenses for instant wide- 
angle and/or telephoto versatility. 

For literature write Bill Heinz 
(209), Honeywell, Denver, Colo. 80210. 
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* Heath Servo Chart Recorder 
* Compares with recorders costing five times 
this price! * True potentiometric input on 
all ranges (10, 25, 50, 100, 250 mv) * Plug-in 
5-pin connectors for special ranges * Rapid 
chart advance * Pen lift * Paper tear-off 
guide * Interchangeable chart motors * One 
second balancing time for full 10" span. 
EUW-20A...20 lbs ... ......... $195.00 
SPECIFICATIONS-Chart paper: Grid width, 10". Length, 
120 toot roll. Markings, 0-100, right to left. Chart speed: 2 
inches per minute (standard); replacement motors for special 
chart speeds available. Chartspan: Five fixed ranges: 10, 25, 
50, 100, and 250 mv, plus a sensitivity control to permit adjust- 
ment for any value from 10 to 250 mv. Also external position 
available for special plug-in ranges. Pen: Standard fountain 
pen, cartridge type. Balancing time: 0.1 second per inch, 1 
second full scale (10"). Input circuit: Easily modified with 5- 
pin connectors. Error (includes dead zone): Less than 1% of 
full scale for all ranges. 10 to 250 mv. Maximum source 
resistance: 50 K ohm. Reference system: Mercury cell. 
Reference cell life: 300 hours (approx.). Power require- 
ments: 105-125 volts, 60 cps AC; 50 watts. Fuse: 1 ampere 
slow-blow. Dimensions: 133 "W x 8P"H x 13%"D. 

Heath Operational Amplifier System 
* Completely self-contained * Built-in power 
& bias supplies * Four operational amplifiers 
plus booster amplifier * Front panel 5-pin 
amplifier terminals * Regulated DC+, DC- 
power supplies * Operates as a constant 
current source, controlled potential source, 
linear sweep generator, or servo-system sim- 
ulator * Ideal for measurement, computation 
& control work. 
EUW-19A... 18 Ibs........... $135.00 
SPECIFICATIONS-OPERATIONAL AMPLIFIERS: DC 
Gain, open loop: 21,000 (87 ? 1 db). Frequency response: to 
450 kc. Voltage range: -50 V DC to + 50 V DC at input and 
output with a 50 K ohm load. Output current: -1 ma to +1 ma 
with 50 K ohm load. Output impedance: Less than 1.5 ohms. 
Phase shift: Less than 1 degree at 100 kc. Risetime: 12 micro- 
seconds. Drift: Less than ?8 mv/day under normal conditions 
after 48 hours, or more, aging period. Amplifier 1 only: May 
be switched for Follower or Inverter operation, also to provide 
+ or -inputs, BOOSTER AMPLIFIER: Maximum output: 
?20 ma at ?50 V DC. Gain: Approx. 0,8. Output impedance: 
Less than 0.2 ohms. POWER REQUIREMENTS: AC INPUT: 
105-125 volts, 50/60 cps. Filament power only: 44 watts. 
Total power required: 94 watts at quiescent operating condi- 
tions. Fuses: Two X ampere slow-blow fuses; one for the 
filament circuits, and one for the DC ? and DC - supplies. 
AUXILIARY POWER CONNECTOR: Location: Octal 
socket on rear of unit. Power available: +300 volts at 20 ma 
and -300 volts at 20 ma with unit in operation; +300 volts at 
60 ma and -300 volts at 60 ma when all amplifier tubes are re- 
moved. Balance resistors: Available at auxiliary connector 
to balance power supplies and adjust output voltages. GEN- 
ERAL: Dimensions: 114" W x 6%" H x 12j" D. 

SEND FOR FREE FOLDER for full details 
on entire Malmstadt-Enke: .:. 
lab series equipment. 

I HEATH COMPANY, 
y 

Benton Harbor, I 
IMichigan 49023 37-2-1 

i a Please send Free folder I describing lab series equipment. I 
I D Please send Free 1964 Heathkit catalog. | 

Name 

I Address . 

I City State . Zip No...... 
L .EK-148RJ I___ R . . _ 

* Heath Servo Chart Recorder 
* Compares with recorders costing five times 
this price! * True potentiometric input on 
all ranges (10, 25, 50, 100, 250 mv) * Plug-in 
5-pin connectors for special ranges * Rapid 
chart advance * Pen lift * Paper tear-off 
guide * Interchangeable chart motors * One 
second balancing time for full 10" span. 
EUW-20A...20 lbs ... ......... $195.00 
SPECIFICATIONS-Chart paper: Grid width, 10". Length, 
120 toot roll. Markings, 0-100, right to left. Chart speed: 2 
inches per minute (standard); replacement motors for special 
chart speeds available. Chartspan: Five fixed ranges: 10, 25, 
50, 100, and 250 mv, plus a sensitivity control to permit adjust- 
ment for any value from 10 to 250 mv. Also external position 
available for special plug-in ranges. Pen: Standard fountain 
pen, cartridge type. Balancing time: 0.1 second per inch, 1 
second full scale (10"). Input circuit: Easily modified with 5- 
pin connectors. Error (includes dead zone): Less than 1% of 
full scale for all ranges. 10 to 250 mv. Maximum source 
resistance: 50 K ohm. Reference system: Mercury cell. 
Reference cell life: 300 hours (approx.). Power require- 
ments: 105-125 volts, 60 cps AC; 50 watts. Fuse: 1 ampere 
slow-blow. Dimensions: 133 "W x 8P"H x 13%"D. 

Heath Operational Amplifier System 
* Completely self-contained * Built-in power 
& bias supplies * Four operational amplifiers 
plus booster amplifier * Front panel 5-pin 
amplifier terminals * Regulated DC+, DC- 
power supplies * Operates as a constant 
current source, controlled potential source, 
linear sweep generator, or servo-system sim- 
ulator * Ideal for measurement, computation 
& control work. 
EUW-19A... 18 Ibs........... $135.00 
SPECIFICATIONS-OPERATIONAL AMPLIFIERS: DC 
Gain, open loop: 21,000 (87 ? 1 db). Frequency response: to 
450 kc. Voltage range: -50 V DC to + 50 V DC at input and 
output with a 50 K ohm load. Output current: -1 ma to +1 ma 
with 50 K ohm load. Output impedance: Less than 1.5 ohms. 
Phase shift: Less than 1 degree at 100 kc. Risetime: 12 micro- 
seconds. Drift: Less than ?8 mv/day under normal conditions 
after 48 hours, or more, aging period. Amplifier 1 only: May 
be switched for Follower or Inverter operation, also to provide 
+ or -inputs, BOOSTER AMPLIFIER: Maximum output: 
?20 ma at ?50 V DC. Gain: Approx. 0,8. Output impedance: 
Less than 0.2 ohms. POWER REQUIREMENTS: AC INPUT: 
105-125 volts, 50/60 cps. Filament power only: 44 watts. 
Total power required: 94 watts at quiescent operating condi- 
tions. Fuses: Two X ampere slow-blow fuses; one for the 
filament circuits, and one for the DC ? and DC - supplies. 
AUXILIARY POWER CONNECTOR: Location: Octal 
socket on rear of unit. Power available: +300 volts at 20 ma 
and -300 volts at 20 ma with unit in operation; +300 volts at 
60 ma and -300 volts at 60 ma when all amplifier tubes are re- 
moved. Balance resistors: Available at auxiliary connector 
to balance power supplies and adjust output voltages. GEN- 
ERAL: Dimensions: 114" W x 6%" H x 12j" D. 

SEND FOR FREE FOLDER for full details 
on entire Malmstadt-Enke: .:. 
lab series equipment. 

I HEATH COMPANY, 
y 

Benton Harbor, I 
IMichigan 49023 37-2-1 

i a Please send Free folder I describing lab series equipment. I 
I D Please send Free 1964 Heathkit catalog. | 

Name 

I Address . 

I City State . Zip No...... 
L .EK-148RJ I___ R . . _ 

serow, Dept. of Pathology, Univ. of Ver- 
mont College of Medicine, Burlington) 

12-17. Federation of American Socie- 
ties for Experimental Biology, Chicago, 
I11. (H. B. Lemp, The Federation, 9650 
Wisconsin Ave., NW, Washington, D.C. 
20014) 

12-17. Society of Motion Picture and 
Television Engineers, semiannual techni- 
cal conf., Los Angeles, Calif. (J. M. 
Waner, Eastman Kodak Co., 6706 Santa 
Monica Blvd., Hollywood 38, Calif.) 

12-18. Chemistry of Natural Products. 
intern. symp., Kyoto, Japan. (Science 
Council of Japan, Ueno Park, Tokyo, 
Japan) 

13-15. Institute of Environmental Sci- 
ences, annual, Philadelphia, Pa. (J. Breen, 
RCA Bldg., 10-1-2, Camden 2, N.J.) 

13-15. Microelectronics, 3rd annual 
symp., St. Louis, Mo. (T. F. Murtha, P.O. 
Box 4104, St. Louis, Mo. 63136) 

13-16. American Acad. of General 
Practice, Atlantic City, N.J. (M. F. 
Cahal, Volker Blvd. at Brookside, Kansas 
City 12, Mo.) 

13-16. Industrial Health, conf., Pitts- 
burgh, Pa. (American Industrial Health 
Conf., 55 E. Washington St., Chicago, Ill. 
60602) 

13-16. Industrial Medical Assoc. and 
American Assoc. of Industrial Nurses, 
Pittsburgh, Pa. (C. D. Bridges, 55 E. 
Washington St., Chicago, 11l. 60602) 

13-16. American Radium Soc., White 
Sulphur Springs, W. Va. (J. J. Stein, 
U.C.L.A. Medical Center, Los Angeles 
24, Calif.) 

13-17. Fluid Power, intern. conf. and 
exhibition, London, England. (Secretary 
of the Conference, The Tower, 229-243 
Shepherds Bush Rd., Hammersmith, Lon- 
don, W.6) 

14-16. Power Conf., Chicago, Ill. 
(W. A. Lewis, Illinois Inst. of Technology, 
Chicago) 

14-18. Primary Disorders of Heart 
Muscle (by invitation), CIBA Founda- 
tion symp., London, England (CIBA, 41 
Portland Pi., London, W.1) 

14-18. Mathematical Logic, conf., Ober- 
wolfach, Germany. (M. Barner, Mathe- 
matisches Forschungs-institut, Hebelstr. 
29, 78 Freiburg im Breisgau, Germany) 

15-17. High Energy Physics, conf., 
Chilton, England. (Inst. of Physics and 
the Physical Soc., 47 Belgrave Sq., Lon- 
don S.W.1, England) 

15-17. Ophthalmological Soc. of the 
United Kingdom, annual, Dublin, Ire- 
land. (Secretariat, 47 Lincoln's Inn Fields, 
London, W.C.2, England) 

15-18. British Paediatric Assoc., annual, 
Scarborough, England. (E. W. Hart, Inst. 
of Child Health, Hospital for Sick Chil- 
dren, Great Ormond St., London, W.C.1) 

15-18. American Soc. for Public Ad- 
ministration, natl. conf., New York, N.Y. 
(ASPA, 6042 Kimbark Ave., Chicago, Ill. 
60637) 

16-17. Fiber Soc., spring meeting, Char- 
lotte, N.C. (I. Rebenfeld, P.O. Box 625, 
Princeton, N.J.) 

16-17. Textile Inst., annual conf., Leeds, 
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16-17. Fiber Soc., spring meeting, Char- 
lotte, N.C. (I. Rebenfeld, P.O. Box 625, 
Princeton, N.J.) 

16-17. Textile Inst., annual conf., Leeds, 
England (D. B. Moore, 10 Blackfriars St., 
Manchester 3, England) 

16-18. Eastern Psychological Assoc., 
Philadelphia, Pa. (M. A. Iverson, Queens 
College, Flushing 67, N.Y.) 

England (D. B. Moore, 10 Blackfriars St., 
Manchester 3, England) 

16-18. Eastern Psychological Assoc., 
Philadelphia, Pa. (M. A. Iverson, Queens 
College, Flushing 67, N.Y.) 
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New 
Science Publications 
From PRENTICE-HALL 
Foundations of 
Experimental Biology 

Edited by Benjamin H. Willier, 
The Johns Hopkins University, 
and Jane M. Oppenheimer, Bryn 
Mawr College. Eleven classical, 
pioneering papers in the field of 
experimental embryology-first 
published between 1888 and 
1939. These papers may not be 
found elsewhere in English in a 
single volume. They have been 
collected to stimulate an interest 
in the early history of experi- 
mental embryology and will 
give both student and teacher 
an opportunity to trace some of 
the foundation-stones on which 
the science of the developing 
embryo has since been built. 
Feb. '64, 288 pp., Text Pr. $5.95 

Electronic Spectra 
and Quantum Chemistry 

by C. Sandorfy, University of 
Montreal, Canada. An introduc- 
tion to research in electronic 
spectra, emphasizing the larger 
molecules of interest to the 
chemist. Describes the approx- 
imate wave mechanical methods 
making it possible to compute 
theoretically the frequencies 
and intensities of spectral 
bands. Feb. '64, approx. 352 pp., 
Price $14.95 r 

Science and Ideas 
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Science and Ideas 
Edited by Arnold B. Arons, Am- 
herst College, and Alfred M. 
Bork, Reed College. An an- 
thropology of readings em- 
bracing the history, nature, and 
limitations of scientific thought, 
which stresses the interaction 
between science and other as- 
pects of our culture. The read- 
ings were carefully selected to 
include a wide range of ap- 
proaches, from the narrative 
and descriptive to the technical 
and mathematical. Recommend- 
ed for students in introductory 
physics, general science, and 
humanities programs in science. 
Feb. '64, approx. 288 pp., paper- 
bound, Text Pr. $3.95 

Principles and 
Applications of Rheology 

by A. G. Fredrickson, Univer- 
sity of Minnesota. The general 
and non-specialized approach of 
this text enables the student to 
cover a wide range of rheo- 
logical theory, and obtain a 
balanced knowledge of theory, 
experiment, and practice. It 
examines the rheological be-- 
havior of materials in terms of 
invariant equations of state, 
with care given to formulating 
the proper invariance of the 
equations. Feb. '64, approx. 320 
pp., Text Pr. $9.75 
r Subject to REFERENCE 
DISCOUNT 
For approval copies, write: 
Box 903 

PRENTICE-HALL, INC. 
Englewood Cliffs, New Jersey 
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16-18. Teaching of Foreign Languages, 
1964 northeastern conf., Washington, 
D.C. (S. Isaacs, 1110 Patterson Plank Rd., 
North Bergen, N.J.) 

16-18. Western Psychological Assoc., 
annual, Portland, Ore. (J. Matarazzo, 
Univ. of Oregon Medical School, Port- 
land) 

16-19. Cooper Ornithological Soc., an- 
nual, San Diego, Calif. (C. V. Duff, 2911 
Antelo View Dr., Los Angeles 24, Calif.) 

17-18. Arkansas Acad. of Science, Con- 
way. (R. R. Corey, Dept. of Botany and 
Bacteriology, Univ. of Arkansas, Fayette- 
ville) 

17-18. Iowa Acad. of Science, Decorah. 
(D. C. Foley, Iowa State Univ., Ames) 

17-18. Resonance Physics, New York 
State section, American Physical Soc., 
Corning, N.Y. (J. T. Kerr, Corning Glass 
Works, Corning) 

17-19. Association of Southeastern 
Biologists, 25th annual, Atlanta, Ga. 
(W. D. Burbanck, Dept. of Biology, 
Emory Univ., Atlanta) 

18-23. American Ceramic Soc., 66th 
annual, Chicago, Ill. (ACeS, 4055 N. High 
St., Columbus 14, Ohio), 

19-21. Radioisotope Conf., 2nd annual, 
Gatlinburg, Tenn. (R. T. Overman, Spe- 
cial Traning Div., Oak Ridge Inst. of 
Nuclear Studies, P.O. Box 117, Oak Ridge, 
Tenn.) 

19-22. American Oil Chemists' Soc., 
55th spring meeting, New Orleans, La. 
(AOCS, 35 E. Wacker Dr., Chicago 1, 
Ill.) 

19-24. Measurements and Instruments, 
intern. conf., Stockholm, Sweden. (G. 
Ljungberg, Royal Swedish Acad. of En- 
gineering Science, Stockholm) 

19-25. Aerospace Electrotechnology, 
intern. conf., Phoenix, Ariz. (A. A. Soren- 
sen, Mail 3016, The Martin Co., Balti- 
more 3, Md.) 

20-23. American Mathematical Soc., 
New York, N.Y. (G. L. Walker AMS, 
190 Hope St., Providence, R.I.) 

20-24. Medical Radioisotope Scanning, 
symp., Athens, Greece. (E. H. Belcher, 
Div. of Isotopes, IAEA, Kiirntnerring 11, 
Vienna 1, Austria) 

20-24. Research Administration Inst., 
American Univ., Washington, D.C. (Amer- 
ican Univ. 1901 F St. NW, Washington 
6, D.C.) 

20-24. Fluid Dynamic Aspects of Space 
Flight, Marseilles, France. (Fluid Dynam- 
ics Panel, NATO, 64, rue de Varenne, 
Paris 7e, France) 

20-24. American Soc. of Tool and 
Manufacturing Engineers, annual, De- 
troit, Mich. (L. S. Fletcher, ASTME, 
10700 Puritan Ave., Detroit 38) 

20-25. American Acad. of Neurology, 
16th annual, Denver, Colo. (AAN, 4307 
E. 50 St., Minneapolis 17, Minn.) 

21. Association for Symbolic Logic, 
New York, N.Y. (Mrs. R. Drew-Bear, 
Special Projects Dept., American Mathe- 
matical Soc., 190 Hope St., Providence, 
R.I.) 

21-23. Joint Computer conf., Washing- 
ton, D.C. (C. S. Jones, 8227 Woodmont 
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D.C. (S. Isaacs, 1110 Patterson Plank Rd., 
North Bergen, N.J.) 

16-18. Western Psychological Assoc., 
annual, Portland, Ore. (J. Matarazzo, 
Univ. of Oregon Medical School, Port- 
land) 

16-19. Cooper Ornithological Soc., an- 
nual, San Diego, Calif. (C. V. Duff, 2911 
Antelo View Dr., Los Angeles 24, Calif.) 

17-18. Arkansas Acad. of Science, Con- 
way. (R. R. Corey, Dept. of Botany and 
Bacteriology, Univ. of Arkansas, Fayette- 
ville) 

17-18. Iowa Acad. of Science, Decorah. 
(D. C. Foley, Iowa State Univ., Ames) 

17-18. Resonance Physics, New York 
State section, American Physical Soc., 
Corning, N.Y. (J. T. Kerr, Corning Glass 
Works, Corning) 

17-19. Association of Southeastern 
Biologists, 25th annual, Atlanta, Ga. 
(W. D. Burbanck, Dept. of Biology, 
Emory Univ., Atlanta) 

18-23. American Ceramic Soc., 66th 
annual, Chicago, Ill. (ACeS, 4055 N. High 
St., Columbus 14, Ohio), 

19-21. Radioisotope Conf., 2nd annual, 
Gatlinburg, Tenn. (R. T. Overman, Spe- 
cial Traning Div., Oak Ridge Inst. of 
Nuclear Studies, P.O. Box 117, Oak Ridge, 
Tenn.) 

19-22. American Oil Chemists' Soc., 
55th spring meeting, New Orleans, La. 
(AOCS, 35 E. Wacker Dr., Chicago 1, 
Ill.) 

19-24. Measurements and Instruments, 
intern. conf., Stockholm, Sweden. (G. 
Ljungberg, Royal Swedish Acad. of En- 
gineering Science, Stockholm) 

19-25. Aerospace Electrotechnology, 
intern. conf., Phoenix, Ariz. (A. A. Soren- 
sen, Mail 3016, The Martin Co., Balti- 
more 3, Md.) 

20-23. American Mathematical Soc., 
New York, N.Y. (G. L. Walker AMS, 
190 Hope St., Providence, R.I.) 

20-24. Medical Radioisotope Scanning, 
symp., Athens, Greece. (E. H. Belcher, 
Div. of Isotopes, IAEA, Kiirntnerring 11, 
Vienna 1, Austria) 

20-24. Research Administration Inst., 
American Univ., Washington, D.C. (Amer- 
ican Univ. 1901 F St. NW, Washington 
6, D.C.) 

20-24. Fluid Dynamic Aspects of Space 
Flight, Marseilles, France. (Fluid Dynam- 
ics Panel, NATO, 64, rue de Varenne, 
Paris 7e, France) 

20-24. American Soc. of Tool and 
Manufacturing Engineers, annual, De- 
troit, Mich. (L. S. Fletcher, ASTME, 
10700 Puritan Ave., Detroit 38) 

20-25. American Acad. of Neurology, 
16th annual, Denver, Colo. (AAN, 4307 
E. 50 St., Minneapolis 17, Minn.) 
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ton, D.C. (C. S. Jones, 8227 Woodmont 
Ave., Bethesda 14, Md.) 

21-23. Engineering with Nuclear Ex- 
plosives, 3rd "Plowshare" symp., Davis, 
Calif. (Plowshare Symp. Committee, 
Lawrence Radiation Laboratory, Bldg. 
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General Atomic's laboratories in San Diego, California General Atomic's laboratories in San Diego, California 

Interested in new trace analysis methods? 

Study ACTIVATION ANALYSIS at General Atomic 
General Atomic now offers a Participant Program designed to enable you to apply 
neutron activation analysis techniques to your particular analytical problems. In 
order to acquaint you with the unique capabilities of this ultra-sensitive analytical 
tool, and help you explore its applications in your field, General Atomic's extensive 
activation analysis facilities in San Diego, California, are being made available, 
together with basic instruction and consultation. 

CARRY OUT YOUR OWN TRACE LEVEL DETERMINATIONS 

This program provides the opportunity for you to learn how to use neutron activa- 
tion analysis - and obtain practical analytical results on your specific problems. 
The high neutron fluxes available with General Atomic's two TRIGA reactors 

provide routine sensitivities of detection at the part-per-billion level. Besides the 

TRIGAs, three different 14 Mev neutron accelerators, many laboratories and the 
latest electronic instrumentation are included in the facilities available to you. 

Cost of the program varies from $400 to $500 per week, depending on length of 

stay. Accommodations are available in the nearby area. For complete information, 
please fill out and return the coupon below. 
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Activation Analysis Participant Program, Dept. AA-42 
General Atomic Division of General Dynamics 
P.O. Box 608, San Diego, Calif. 
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DISPERSES LIQUIDS, GRANULATES... IN JUST MINUTES 
If you have any liquid-solids or solid- 
solid blending requirements, consider 
the P-K Liquid-Solids Blender. It's a 
fast, efficient and extremely versatile 
laboratory tool. With it, you'll find most 
blending operations can be accom- 
plished in 1 to 5 minutes, achieving a 
uniformity not attainable with other 
types of mixing equipment. 
3 Different Blending Actions 
Gentle Precision Blending. Unique 
"Twin-Shell" tumbling action will not 
cause attrition of even the most delicate 
crystals. 
Intensive Mixing of Hard-to-Blend Dry 
Solids. Exclusive "rabbit ear" dispersion 
blades on rapidly revolving bar break 
up agglomerates. 
Liquid Solids Blending. Disperses and 

blends, uniformly, liquids of any viscos- 
ity with dry solids. (Blends from z% 
liquids by weight to whatever percent- 
age solids can absorb and still remain 
a solid.) Liquid is introduced into hol- 
low shaft of revolving bar by gravity 
or pump. Then, flung outward from dis- 
persion discs into the tumbling mass of 
dry materials. 

P-K Liquid Solids Laboratory Blend- 
ers are available in 8- and 16-qt. capaci- 
ties, in transparent lucite or stainless 
steel. For complete technical informa- 
tion and prices, write to P-K's Chemical 
and Process Equipment Division, 1011 
Hanson St., East Stroudsburg, Penna. 

Patterson Kelley 

VERSATILE SELECTION... 
REDUCING ADAPTERS 
These bushing type adapters can do 
the job for you at a fraction of the 
cost of glass adapters. Pioneer re- 
ducing adapters are made from heat 
resistant pololefin. They are corro- 
sion resistant, freeze-proof, shatter- 
proof and unbreakable. Here's pro. 
tection and versatility for your val- 
uable glass lab set-ups. 
When you specify Pioneer, you can 
be sure of quality design and proper 
selection of material planned for 
specific laboratory applications. 
AVAILABLE THROUGH YOUR LABORATORY SUPPLY 
HOUSE... FOR COMPLETE SPECIFICATIONS AND 
PRICES, PLEASE REQUEST OUR SIXTEEN PAGE 
BULLETIN. 

Pioneer Plastics, Inc. 
DEPT. SM, P.O. BOX 8066, 
JACKSONVILLE, FLORIDA - 32211 

Write for information: 

BIOCHEMICAL CORPORATION 
FREEHOLD 1, NEW JERSEY 
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