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This is no ordinary amino acid analysis 
It is precise, needed only 0.075 
micromole of sample, and was com- 
pleted in just over 2 hours. 
This special kind of speed and precision 
is reserved for those who use Beckman 
instrumentation: Model 120 Amino 
Acid Analyzer, Custom Spherical 
Resins, and our new 2-hour 
hydrolyzate procedure. 
Can any 120 owner run five such 
superb hydrolyzate analyses a day? 
Model 120C Analyzers are all set- 
just a buffer change; older 120 
Analyzers may need modification- 
which our nationwide Field Service 
force will be happy to make for you. 

We have another important suggestion: 
the analyses come off so fast you may 
want to consider a Beckman Model 125 
Digital Integrator to keep up. It 
integrates each peak and offers you a 
printed ticket at the end of the analysis. 
We'd also like to suggest that you 
continue to buy only Beckman amino 
acid instrumentation-that way you'll 
also be able to take advantage of to- 
morrow's out-of-the-ordinary analyses. 
For more information on the 
120C Analyzer, the new 2-hour 
hydrolyzate procedure, and the Model 
125 Digital Integrator, write for 
Data File 120-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94304 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON 
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We like being #1 
You'll like what we're 
doing to stay there 

We're tops in our field and proud of it. We 
outsell the competition year after year. 
And we work hard to keep it that way. 

That's why, if you're an NBCo cus- 
tomer, you get the finest quality products 
at the lowest possible prices. That's why 
you get first rate service.. always. 
When you call 216-662-0212 and place 
an order, we guarantee shipment within 
60 minutes. One-day delivery anywhere 
in the continental USA. 80 hours delivery 
anywhere in the world. 

NBCo goes a long way to win friends, 
and keep them. We like being number 
one. We want tQ stay there. So we try a 
little harder. 

NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 

21010 Miles Avenue 
Cleveland, Ohio 44128 U.S.A. 

Send for our free cat- 
alog containing more 
than 3000 items. 
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right figure, is not present in the con- 
trol figure on the left. The concealed 
form was unperceived by viewers dur- 

ing experiments, but nevertheless did 
influence the content of subsequent 
imagery. See page 837. [Adapted from 
drawing by David Elkind, University 
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SAVE your valuable research data 
for further study, discovery, teaching 
... with the unique precision and economy of a Sanborn tape system 

Accurately preserve up to 14 physiologic variables 
precisely as they occurred during the original re- 
search investigation, surgical procedure or moni- 
toring period -over a time span as long as 61/2 
hours--together with a spoken commentary of 
significant events, all on a single, easily-stored reel 
of one-inch wide magnetic recording tape. Then 
"re-create" the data in their original form at any 
later time for analysis or teaching of the inter-re- 
lationship of physiologic conditions, or detailed study 
of the effects of drugs or experimental investigative 
procedures. "Playback" may be on an oscillographic 
recording system, large-screen oscilloscope, com- 
puter or other readout device, with the original time 
scale compressed or expanded for quick-scanning of 
long procedures, or detailed study of brief or high 
frequency phenomena. 

Add to these basic advantages the distinctive 
capabilities provided by Sanborn 3900-Series sys- 
tems: complete IRIG-instrumentation class perform- 
ance and compatibility (allows your tapes to be 
played on similar systems and vice-versa) ... band- 
widths to 250,000 Hz (direct), 20,000 Hz (FM) 
.. . lower cost-per-channel than many comparable 

systems, resulting from simplified transport design 
and the need to purchase only the plug-in circuit 

cards needed for desired recording modes and tape 
speeds . . . easy, straightforward operation by lab- 
oratory personnel, through snap-on reel loading, 
logically-grouped front panel controls, straight- 
through tape path without complex threading, main- 
tenance requiring only occasional cleaning of the 
tape path, no capstan or pulley changes for tape 
speed changes, quick location of desired tape seg- 
ment with built-in footage counter accurate to 
99.95%. Extremely low flutter allows you to see 
signal variations of 100:1 and better. 

Systems available with 7 or 14 channels plus 
voice channel; 6 electrically-selected speeds (1-7/8 
to 60 ips); plug-in circuit cards for Direct, FM and 
Pulse recording and reproducing modes. Optional 
additions include tape loop adapter, remote control 
unit, non-standard tape speed plug-ins, packaging in 
separate portable cases for transport and electronics. 
As an example of the economy of these true in- 
strumentation-performance Series 3900B tape re- 
cording systems, a complete 0-lOkHz 7-channel sys- 
tem equipped for FM recording/reproducing at two 
speeds, with voice channel amplifier and micro- 
phone, costs $8,710.00 (f.o.b. Waltham, Mass., Con- 
tinental U.S.). Complete technical data and speci- 
fications available from Hewlett-Packard/Sanborn 
field engineering offices, or write Sanborn Division, 
Hewlett-Packard Company, 175 Wyman Street, 
Waltham, Mass. 02154. In Europe: HPSA, 54 Route 
des Acacias, Geneva. 
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BIOHE - C . MI C ROSCOPES 

THE 
ii~~A 

INVERTED LABORATORY 
Brightfield Laboratory Models: 
MONOCULAR MODEL MIC. Four brightfield ob- 
jectives 5X, 10X, 40X, 10OX (oil); eyepieces 5X, 10X, 
15X; ample height adjustment of condenser-illumi- 
nator for even large culture bottles; $409. built-in base transformer. $ 
BINOCULAR MODEL BMIC. Binocular version $609. of Model MIC, with camera mechanism. . 

Brightfield Research Models: 
MONOCULAR MODEL BR-MIC. Five brightfield ob- 
jectives 5X, 10OX, 20X, 40X, 1OOX (oil); eyepieces 5X, 
10X, 15X; rack and pinion condenser mechanism with 
individual centering adjustments for condenser and 
illuminator; elevating compartment provides $545 handy storage for accessories. 4 
BINOCULAR MODEL BR-BMIC. Binocular version of 
Model BR-MIC, with camera mechanism. $745. 

AND RESEARCH MODELS 
Phase Research Models: 
MONOCULAR MODEL PH-MIC. Eight phase objectives 
10X, 20X, 40X, 100X (oil) in both bright and dark- 
medium contrast; eyepieces 5X, 10OX, 15X; high inten- 
sity Koehler-type illuminator;five-choice intensity trans- 
former; phase turret condenser with aperture $812. for brightfield; elevating base. $812 
BINOCULAR MODEL PH-BMIC. Binocular 
version of Model PH-MIC plus built-in $1012. camera mechanism. $1012 
Prices include optics, cabinets, filters, special 
slides, petri dishes, and basic accessories. The 
built-in camera mechanism is standard with 
binocular models and available as an accessory 
for monoculars. Accommodates 35mm. camera 
back or Polaroid Land Camera Attachment. 
Both available at extra cost. 

I 

CAMERA-MICROSCOPES 
The all-purpose microscope for visual examination, 
screen viewing and photomicrography. Built-in 
31/4 ? X 41/4 camera with four flat field photo-eyepieces 
on revolving turret. Accessory attachments for 35mm., 
Polaroid, and movie cameras. Low-power (5X-40X) 
accessories available. Needs only 9' x 12, table space. 

Brightfield Research Models: 
MONOCULAR MODEL U-12. Same objectives 1 195 and visual eyepieces as Model BR-MIC. $1195 
BINOCULAR MODEL BU-12. Binocular $1379. version of Model U-12. 

Phase Research Models: 
MONOCULAR MODEL U-13. Same phase objectives, 
turret condenser, and visual $1390. eyepieces as Model PH-MIC. $1390. 
BINOCULAR MODEL BU-13. Binocular 580 version of Model U-13. $1580. 

Only UN ITRON Inverted Microscopes Offer ALL These Advantages 
accommodates slides, wet mounts, special glassware, warming 
chambers and micro-manipulators * unobstructed stage for 
easy access * built-in, correct intensity illumination * glare- 
free coated optics * special petri dishes for observation 
of cultures even by highest power oil immersion objective @ 

graduated mechanical stage * accessory camera attach- 
ments * long working distance 40X objective and other 
accessories also available 
ASK FOR A FREE 10-DAY TRIAL. You be the judge in 
your own lab. Select the model you want. Then fill out and 
mail the coupon. Microscopes sent and returned at our 
expense. You assume no obligation. Or if you want more 
data on these and other UNITRON microscopes, use coupon 
to request our complete catalog. 

IcrwV rRi ?# 
INSTRUMENT COMPANY . MICROSCOPE SALES DIV. 
66 NEEDHAM STREET . NEWTON HIGHLANDS 61, MASS. 

O- I'd like to try UNITRON Model ............ absolutely free for ten 
days with no obligation. Send details. 

r-I Send me your complete catalog = 4S 

ORGANIZATION DEPT. 

CITY , ZONE STATE - 

18 FEBRUARY 1966 731 



We approach 

I I! 

from many angles... 
The Castle Research Laboratories with you on any level-from consul. 
offer a well-equipped, talented tation to the actual design and con' 
group of men from every scientific struction of specialized equipment, 
discipline, each concentrating his Should your needs not justify the 
.specialized knowledge and abilities expense of special equipment, we 
on a single field-sterilization, offer a complete contract sterili- 

We have the talent, experience zation service. 
and facilities to help you solve your If your problem pertains to steri. 
sterilization problem. We'll work lization, decontaminafion, pyrogen 

732 

festing,contamination control tech- 
niques, or the measurement of 
microbial retentive capabilities-- 
chances are we can solve it. Write 
*for our new Research and Develop- 
ment brochure. Wilmot Castle Comrn 
pany, Rochester, N. Y. 14602. 
WILMOT CASTLE COMPANY 
a subsidiary of Ritter Pfaudler Corporation 
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The Carl Zeiss Spectrophotometer PMQ 11 

For ultraviolet, visible and near infrared measurements 
from 185 m/, to 2500 ml,. Outstanding features include: 
* Building block system. 
* High-quality Littrow-type monochromator with built- 

in chopper diaphragm. 
Unique friction-free construction of slit mechanism. 
High-precision wavelength and wave number scales 
projected on ground-glass screens for parallax-free 
reading. 

* Indicator unit equipped with AC amplification. 
Projected transmittance and absorbance scales for 
parallax-free reading. 
Adjustable 3-step damping device. 

Connections provided for 5 or 10mV recorder. 
* Deuterium and tungsten light sources combined in 

one housing. 
* Line-operated stabilized power supply. 
* Supplementary attachments: Automatic 100-point 

(zero density) adjustment device; motor drive for 
wavelength scale; TE-converter; accessories for re- 
flectance, chromatogram, fluorescence and flame 
measurements; heatable, low-temperature and mi- 
crocell holders; stirring and titration devices. 

Write Dept. SC for further details or visit our showroom 
for a demonstration. 

Complete service facilities available. 

CARL ZEISS, INC. he Great Name in Optics 
444 Fifth Avenue, New York, N.Y. 10018 
ATLANTA. CHICAGO, LOS ANGELES. SAN FRANCISCO. SEATTLE. WASHINGTON IN CANADA; TORONTO. MONTREAL. WINNIPEG, VANCOUVER 
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SPECTRA? Precision Photometric Instruments 

,_~,O ... for Critical Light Evaluation! 

CONTROL UNIT 

Pritchard Photometer 
The NEW 1970-PR MODEL has a wider 
range of brightness measurement than 
any other photometer. Angle of accept- 
ance is variable from 2? to 2' of arc. 

Cassegrain Objective 
THE SPECTRA CASSEGRAIN OBJECTIVE is 
a further refinement that permits the al- 
ready wide range of the PRITCHARD PHO- 
TOMETER to be extended to measure fields 
from 10 minutes to 10 seconds of arc. 

PORTABLE Brightness Spot Meter 
BATTERY PACK 

f ~i^ JATER 
PACK The SPECTRA BRIGHTNESS SPOT METER 

from a remote location. Available with either 
a portable battery pack or AC power supply. 

SPOT METER 

_ . ... .. New Luminance StandardI 
Eliminates opal glass error 
The SPECTRA LUMINANCE STANDARD is. a 
new highly accurate instrument that elimi- 
nates opal glass error in calibrating pho- 

l6 IN. SPHERE .. .... SUP . Ltometers and is used as a standard light 
WITH SPOT METER POWER SUPPLY source. Various models available. 

Cosine Corrected Footcandle Meters 
The SPECTRA MILLI-CANDELA and MICRO- 
CANDELA (ultra-sensitive model) cosine cor- 
rected footcandle meters are the most 
sensitive meters ever offered in the pho- 
tometric field. 

MILLI-CANDELA i CONTROL UNIT MICRO-CANDELA 

Write Today PHOTO ESEARCH corp. PHOTOMETRIC 
for Complete Karl Freund, president Photometric Instruments for Science and Industry" SERVICES 

Information 837 No. Cahuenga Blvd. - Hollywood, California 90038 X (213) 462-6673 * Cable: Spectra 
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What we've done is this: 
We took our famous Mark 200 

Recorder and made a 'compact' 
version for general purpose and 
medical requirements. Performance? 
The new 240 will do everything the 
Mark 200 will do. And as Aerospace 
people will tell you, that's plenty: 
System linearity better than 1/2%. 
Pressurized fluid writing system 
assures incredibly crisp traces on 
low cost chart paper. Presentation 
is true rectilinear and there's push- 
button choice of 12 chart speeds. 

Cost? The Mark 240 runs about 

half as much as a Mark 200. Still, 
you have a choice of either four 40 
mm analog channels, two 80 mm 
channels, or a combination* of two 
40s and one 80. (You can also have 
8-channel event-marker modules). 
There's a choice of 17 plug-in pre- 
amplifiers, too. High gain d-c units, 
straight-through couplers and strain- 
gage and demodulator types. The 
Mark 240 is just 171/2" high x 19" 
wide x 201/2"1 deep. Mount it 
vertically or horizontally in stand- 
ard 19" racks to RETMA specs, 
on table-top carts or you name it! 

If your kind of recording calls for 
the utmost in resolution, precision 
and recording flexibility, ask your 
Brush representative for complete 
details about the new Brush Mark 
240. There's nothing else like it 

. anywhere! Brush Instruments 
Division, Clevite Corporation, 37th 
& Perkins, Cleveland, Ohio 44114. 
Just out! Three information-packed 
booklets on strain recording, temp- 
erature recording and techniques of 
low-level recording. Write us today 
for your copies. They're yours for 
the asking! *see photo 

C LEVITE 
-bJrush INSTRUMENTS DIVISION 
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rTORBAL'S ALL-NEW EA-1 analytical 
balance gives a new look to precision 
weighing with direct digital readout to 
four decimal places. It does away with 
hairline "guestimation" over a full 160. 
gm capacity to a precision of +-0.03 mg. 
No micrometers or verniers are needed. 

SOLID STATE electronic null indica- 
tion gives needle motion seven times as 
large as optical image movement in con- 
ventional balances which means greater 
precision in weighing than ever before. 

THE UNIQUE TORSION PRINCIPLE, 
used in all Torbal balances, gives the 
EA.1 friction free performance by using 
no knife edges or friction pivots. Only a 
slight flexing of a matched, tuned, set of 
special alloy torsion bands occurs when 
the EA.1 is used. There is no wear, no 
loss of accuracy and no friction to mar 
precision. Torbal balances retain their 
initial high sensitivity and accuracy for 
20 years and more. 

CHECK THESE OTHER FEATURES: 
* No beam arrestment required 
* Less effect from vibration 
* Easy pan access from either side 
* Large weighing chamber 
* Substitution weighing principle 

TS2t8 
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NIKON 

MICROSCOPES 
There is hardly a technique 
in subvisible investigation which 
does not derive some noticeable 
benefit from the optical quality 
of these instruments... . 

Model SBR Laboratory Microscope - The most widely used 
of the Nikon S series. A veritable workhorse for routine ap- 
plications, yet easily adaptable to special requirements. Ready 
interchangeability of eyepiece body tubes, stages, condensers, 
oculars, objectives, etc., and a wide-variety of attachments 
and accessories, provide astonishing versatility. 

Model M Inverted Microscope-A highly sophisticated instru- 
ment designed to meet the exacting requirements in biological, 
medical and industrial research. Ideally suited for transmitted- 
light and reflected-light microscopy, time-lapse cinemicrog- 
raphy in tissue-culture studies, and other specialized 
applications. Accepts same interchangeable accessories and 
attachments as Series S and S-Ke. 

Model S-Ke Research Microscope - Shown with photomicro- 
graphic equipment. A professional instrument of special in- 
terest to the critical microscopist. Built-in Koehler illumination 
integrates microscope and light source optics into one com- 
patible system. Ideally suited for photomicrography, phase- 
contrast, interference-phase, and other special techniques. 

Model SMZ Stereoscopic Zoom Microscope - Matched 5:1 
zoom objectives provide magnifications from 4x to 120x in 
combination with interchangeable oculars and auxiliary ob- 
jective lenses. Working distance and focus remain constant 
within 5x zoom range of each combination. Substage base and 
mirror for transmitted-light observation, optional, as are a 
wide variety of special attachments and accessories. 

Nikon Instrument Div. Ehrenreich Photo-Optical Industries, Inc. 623 Stewart Ave., Garden City, N. Y. 11533. Canada: Anglophoto Ltd., Instrument Div. Rexdale, Ont, 
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Think 2 

The reasons for thinking micro or 
semi-micro are: space saving, lower 
initial cost, savings on chemicals and 
Ace Mini-Lab, the first and original 
laboratory in miniature! 

Ace Mini-Lab, introduced in 1950, 
is the first especially designed line of 
miniature glassware. Our chemists and 
designers are perfectionists. Each Mini- 
Lab apparatus was tested until it per- 
formed most efficiently. 

Result? Success! Today, Mini-Lab is 

:: Micro! 

enthusiastically accepted in laboratories, 
schools, everywhere! 

Ace Mini-Lab, the most complete line 
of miniature glassware, comes in $ 
14/20, 19/22 and J 18/9 joints; a full 
line of components permits endless 
variations. 

Another first! You can get Mini-Lab 
as self-heating glassware: Ace INSTA- 
THERM! Mini-Lab also comes in stu- 
dent kits with PolyGard interior! Stop 
thinking-do! Send for new Mini-Lab 
and Instatherm brochures. 

ACE GLASS INCORPORATED 

Vineland,New Jersey 

LOUISVILLE, Ky. SPRINGFIELD, MASS. New Kits! 
PolyGard 
Interior! 
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Bone once defied 
direct radiocarbon dating. 

Not anymore. 
Until recently, radiocarbon dating of archaeological 
bone samples was based primarily on the dating of 
associated charcoal or associated organic articles. 
Now, direct dating of bone is fully practical. 

Direct age determination of bone is based on the 
measurement of the contained bone protein, collagen. 
Fractionation or other natural mechanisms do not 
occur with collagen to give a false age. 

Direct bone dating is best used to determine the 
relative ages of bones found in the same general lo- 
cality, because environmental conditions can effect 
the rate of collagen decrease in a sample. The oldest 
samples that have been thus far dated by the collagen 
method are 9000 years old. 

Isotopes, Inc., can date your bone samples by the 
collagen method. The collagen method costs no more 
than normal radiocarbon dating. Our prices per eval- 
uation range from $160 to $120 depending on the 
number of samples submitted to our laboratory dur- 
ing the year. Your results will be reported within 
three to four weeks after receipt of samples. Com- 
plete C13/C'2 isotopic analysis is available for just 
an additional $25 to $15 fee, depending once again 
on the number of samples during the year. 

For complete details on our age determination serv- 
ices, and a price list call Bob Adkins at 201-N04- 
7070 or write Isotopes, Inc., 124 Woodland Avenue, 
Westwood, New Jersey 07675. 

18 FEBRUARY 1966 
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This is the Safest, 
Surest Package 
for Gases 
in Small 
Quantities 

New, Improved 
Matheson Lecture Bottles 

Exclusive, equipped with packless valves 
Exclusive, dual threads for compatibility 
with new, also existing equipment 
Exclusive, new controls available 

The Lecture Bottle, originated by Matheson, has just been 
redesigned to provide easier handling and greater safety with 
non-corrosive gases. It is equipped with a new leak-free 

packless valve, handwheel control, for good metering characteristics. 
No wrenches are required and hook-up is simplified. A special 
valve that connects directly to the cylinder valve is 
available for ultra-fine metering. Other special components 
include a metal diaphragm regulator (illustrated) with 
balanced poppet for greater accuracy in pressure regulation. The new 
Lecture Bottle and packless valve are now standard with many 
Matheson gases and will soon be standard for all non-corrosive gases. 
Write to your nearest Matheson plant for descriptive data 
on our Lecture Bottle innovation. The technical information contained 
makes an important supplement to your Matheson catalog. 

The Matheson Company Inc., P.O. Box 85, East Rutherford, N.J. 

Please send [I Information on Lecture Bottles F Matheson Gas Catalog 

Name 

Firm 

Address - 

City, State, Zip 

* IVAXTHESON 
P.O. Box 85, East Rutherford, New Jersey 
Plants in East Rutherford, N.J.; Joliet, III.; La Porte, Texas; Morrow, Ga.; Newark, Calif. 
Matheson of Canada, Whitby, Ont. 
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ELECTRONIK 19 SINGLE-PEN ...I'"w ELECTRONIK 19 TWO-PEN " l 
LAB RECORDER LAB RECORDER 

What's your application? 
Differential Thermal Analysis? 

Spectrophotometry? 
Chromatography? 

Temperature? 
Spectrometry? 

pH and Conductivity? 

Rate of Reaction by 
Rate of Temperature Rise? 

Microvolts-Millivolts-Volts? 

The Honeywell ElectroniK 19 Portable Laboratory Recorder is 
most likely the instrument you need. Why not order one today? 

FEATURES 

Multi-Range Input: D-C from 100 MICROVOLTS to 100 
volts in 19 discrete steps with 1, 2, 5, 10 relationship 
between steps. 

High Accuracy: ?0.25% of span or 1 MICROVOLT, which- 
ever is greater. 

Fast Response: Less than 0.5 second full scale. Down less 
than 1% of full scale for a 5 cps 10% of full scale 
peak-to-peak sine wave input. 

Two-Step or Eleven-Step Zero Positioning: Continuously ad- 
justable zero positioning from +100% to -100% of 
span in 2 steps, or from +100% to -1000% of span 
in 11 steps. Rotary switch provides either 2 or 11 
calibrated zero positions with continuous vernier ad- 
justments to intermediate positions. 

Versatile Chart System: 10 speeds from 1 sec/in to 10 
min/in with 1, 2, 5 relationship between steps; chart 
reroll or positive drive out across table top, and chart 
platen which tilts to 30? and 45? from vertical. 

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

Compact: Single channel recording 83/4-inch wide x 83/4- 
inch high x 11-inch deep case; two-channel recording 
in 83/-inch wide x 101/2-inch high x 11-inch deep case. 

Light Weight, Portable: Single-pen recorder weighs less 
than 20 pounds; two-pen recorder, less than 29 pounds. 
Equipped with comfortable carrying handle. 

Easy Connections: Front terminals for input, rear power 
cord and three-prong plug. 

OPTIONS 

Auxiliary Switches: For signalling, alarms and control. 
Price, I switch $40/pen, 2 switches $60/pen. 

Transmitting Slidewire: For remote recording, integration, 
control, etc. Price, 1 transmitting slidewire, $40/pen. 

Power Line Option: 220 or 240 volts instead of 120 volts. 
Price $15. 

Power Frequency: 50 cycle operation instead of 60 cycles. 
No extra charge. 

TO ORDER, SPECIFY: 

Model 19301-01-01 Single-Pen Recorder, --- 100% 
Zero ................................ $1100 

Model 19302-11-01 Two-Pen Recorder, -100% Zero 
each pen ............................$1995 

Model 19301-02-01 Single-Pen Recorder, +100%, 
-1000% Zero .........................$1200 

Model 19302-22-01 Two-Pen Recorder, +100%, 
-1000% Zero each pen ................. $2195 

Note: Prices are net FOB U. S. Factory, All prices and 
specifications subject to change without notice. 

WRITE FOR LABORATORY PRODUCTS SHEET LP-4, 
OR USE READERS' SERVICE CARD 

For Chromatographic Work 
The Honeywell ElectroniK 19 Recorder can be modified 
for chromatographic use by installing a Disc Integrator and using a specially designed chart. 

WRITE FOR LABORATORY PRODUCTS SHEET LP-6, 
OR USE READERS' SERVICE CARD 

Order from your local Honeywell office or write HONEY- 
WELL, Philadelphia Division, 1100 Virginia Drive, Fort 
Washington, Pa. 19034. Also in Canada. 

Honeywell also manufactures a complete line of data handling equipment including 
recording oscillographs, laboratory tape systems, laboratory standards and test 

I instruments. For complete details write Honeywell, Denver Division, 4800 E. Dry 
I Creek Road, Denver, Colorado 80217. e_ 
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of Decknian plmneket counters 
The activity center of the LOWBETA? 

II and WIDEBETATM II Radioactivity 
Counting Systems is the detector and 
shield assembly. It has been specially 
designed to provide the lowest back- 
ground possible-0.5 cpm, at ranges up 
to 50,000 or 1,000,000 cpm. 

LOWBETA II is a moderate cost, 
highly sensitive, low background system 
that counts alphas and betas at rates up 
to 50,000 cpm. WIDEBETA II is the 
ultimate in a wide range, high sensitivity, 
low background system that counts from 

0.1 to 1,000,000 cpm with less than 1% 
dead time loss. 

Both planchet counting systems have 
capacities for up to 100 samples. They 
provide flexible operation with a random 
access automatic sample changer. They 
have excellent background reproducibility 
(+ 2 sigmas over a 24-hour period). A 
variety of carefully matched accessories 
and supplies facilitates counting opera- 
tions of both. 

LOWBETA II AND WIDEBETA II 
Counting Systems incorporate the most 

advanced concepts in high-speed alpha 
and beta counting. Their completely tran- 
sistorized electronics insure reliable, pre- 
cise performance. 

For more information on Beckman 
Planchet Counting Systems, contact your 
local Beckman Sales Engineer or write 
for Data File LN-166. 

j 3~ 'INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 
INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON 
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Four new 
Mallinckrodt 
silicic acid 

sorbents... 

for faster 
sharper 
separations. 
Here are four new products from the 
same silicic acid stream that has produced 
our Silicic Acid AR?100 mesh. . . the 
sorbent so often specified in 
chromatographic literature. 

For the fast flow you want in large 
columns, there are two new SilicAR? 
CC sorbents in the coarser particle size 
(100-200 mesh). For maximum resolution 
in small columns, you'll want to try the 
two finer sizes (200-325 mesh). 

Try all four. SilicAR products are so 
uniform that you can scope a separation, 
using SilicAR TLC sorbents on a thin 
layer plate, and get equivalent Rf values 
with SilicAR CC sorbents in small and 
large columns. These new sorbents offer 
you dependable Mallinckrodt quality, 
including tight control of 
organic contaminants. 

Naturally, we'll continue to offer our 
popular Silicic Acid AR 100 mesh. 
But try these new classified SilicARs in 
your columns, too. Order from your 
Mallinckrodt distributor. For product 
data, write Department JW, Mallinckrodt 
Chemical Works, St. Louis, Mo. 63160. 

<Mallinckrodt> 

MALLINCKRODT CHEMICAL WORKS 
St. Louis ? New York * Los Angeles 
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Engineers: 

How many members of your 
top management group 
are engineers? 

We average 9 out of 10 in 
Douglas Territory. 
Engineers working under engineer top managers is only one 
of the benefits at Douglas Aircraft Division. We are actively 
engaged in such fields as VTOL, supersonic, subsonic and 
hypersonic aircraft. So there is probably no engineering/ 
scientific discipline you can't find at Douglas. You'll also find 
unrivaled professional freedom. And there is the security of a 
10-year backlog of over $1-1/2 billion in all types of jet 
aircraft. All this plus the total livability of Southern California 
adds up to Douglas Territory. We're looking for systems 
analysts and engineers in all disciplines- from Aerodynamics 
to Zoology. If you have a B.S. degree or better, and experience, 
send your resume and salary history to: J. C. Brizendine,Vice 
President Engineering, Aircraft Division, Dept. 143-U-1, 
Douglas Aircraft Company, 3855 Lakewood / 
Boulevard, Long Beach, California 90801. L7OUGLZ G 

Aircraft Division 
An equal opportunity employer Long Beach, California 
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the new Ultrotome III 

Describing our brand-new ultra- 
microtome as the ultimate, the 
acme-the ne plus ultra-strains 
credulity when you know well that 

someday we'll come back to you to 
describe an even better one that 
we've developed. Nevertheless, for 
now and the foreseeable future, 
this new Ultrotome III appears to 
be about as far as anybody can go 
within the practical limits of exist- 

ing technology. 
This new Ultrotome III is our third 
generation instrument. (The second 
generation Ultrotome is still func- 
tioning most effectively in many 
laboratories, is still a superb design, 
and is still available from us.) The 
Ultrotome III however, does things 
that no previous ultramicrotome 

could do. For example, and most 
importantly, it has the widest range 
of cutting speeds (0.1mm/sec. to 
20mm/sec.) of any ultramicrotome 
now on the market. One obvious 
implication of this is that all present 
(as well as future) embedding ma- 
terials will be efficiently sectioned 
by the Ultrotome III. 

A few of the other distinct advan- 
tages of this instrument: improved 
thermal feed characterized by in- 
stant response, broader range and 
better stability; a unique knife-edge 
evaluator; a precise manual macro- 
feed. There are others. The total 
package represents an ultramicro- 
tome with unusual versatilitywhich 
permits the solution of the most 
difficult sectioning problems. All in 

all, the most sophisticated ultra- 
microtome yet developed. 
But your satisfaction with such an 
instrument involves a good bit 
more than your initial purchase of 
it. It embraces the manufacturer's 
willingness to teach your people 
how to use it (we do), his continu- 
ing interest in helping you solve 
problems with it (our internation- 
ally recognized applications labo- 
ratory in Stockholm exists for this 
purpose), and his consistent com- 
mitment to its dependable func- 
tioning (the quality of our Service 
Engineers evokes accolades). In 
sum, we do not leave you to your 
own devices. 
Would you like the entire story? 
Ask us for bulletin 8800S2. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 

Is this the ne plus ultra ultramicrotome? 
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A new magnitude of power 

in cw gas lasers 
Perkin-Elmer presents a molecular gas 
laser generating 10 watts cw power at a 
wave-length of 10.6/,. This new continu- 
ous flow gas laser operates at unusually 
high efficiency. Available on 90 days' 

delivery, the new Model 6200 Laser is 
priced at $8,950,f.o.b. Norwalk, Conn. 
Write for details to Electronic Products 
Division, Perkin-Elmer Corp., 723 Main 
Avenue, Norwalk, Conn. 

PERKIN-ELMER 
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I in teaching aids to put together and 

take apart; to teach, to study, and to use 

in instruments to 

scrape and slice, to 

clip and cutand clamp 
l in machines to mix 

S Il IX a nd separate; to shake, 
rotate and incubate 

A9; v in equipment to collect, dilute; 
' 

to time and measure and weigh; 
I to view, to type, to count 

Wherever biomedical people are learning, practicing, teaching- 
Clay-Adams quality is there-as it has been for morethan half a century. 

New York, N.Y. 10010 I 
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Now. .. instant, electronic measurement 
of microscopic features 

The Quantitative Micro-Image Analyzer 
has a microscope fitted with beam splitting 
prism which projects the image simultaneously 
into a conventional binocular eyepiece for di- 
rect viewing and to a television camera which 
displays it for easy focusing and field selection. 
The output from the camera is also fed directly 
into an electronic detector which responds to 
the changes in output voltage as the scanning spot in the camera tube passes 
over features in the field, such as grain boundaries, inclusion pores, cells, bac- 
teria, or powder particles. The signals obtained from such areas are also fed 
immediately into the computer which then presents the desired information on 
the meter. The screen provides the operator with an instantaneous visual check 
of setting and instrument operation. Below are examples of this versatile instru- 
ment in action. To get more complete details, write for our bulletin QTM-1. 

INCLUSIONS IN METAL 
For this field of sulphide and silicate inclusions in steel, 
the Quantitative Micro-Image Analyzer will provide the 
following information: the number of inclusions present, 
counting the silicate stringers either as one inclusion or 
as number of fragments; the number of inclusions in any 
size range; the area or volume fraction; the average form 
factor; the average size. 

VOLUME FRACTION 
In just two minutes, the Quantitative Micro-Image 
Analyzer was able to make readings for 10 different parts 
of this specimen, measuring the pearlite fraction in this 
conventionally prepared plain carbon steel sample. 

GRAIN SIZE AND FORM FACTOR 
The Quantitative Micro-Image Analyzer provides a figure 
for Mean Linear intercept which is readily converted to 
A.S.T.M. standards. Shown above is a conventionally pre- 
pared mild steel sample etched in 2% nital and a 
McQuaid-Ehn Test sample. By taking readings along and 
across the direction of elongation, an average form fac- 
tor for grains is readily and accurately determined. 

: N * .iT'.i .l'^^ ^ . ....... 

PARTICLE SIZE DISTRIBUTION 
The Quantitative Micro-Image Analyzer provided the 
following information on the acrylic granules shown. 
There are 9 particles 0-5 microns in size; 21 in the 5-10 
range; 37 between 10-20; 20 between 20-40; 3 between 
40-80; none above 80 microns. 

ANALYTICAL INSTRUMENTATION JARRELL-ASH COMPANY * 530 Lincoln St., Waltham, Mass. 02154 ANALYTICAL IN RUMENTATIINI Tel. (617) 899-4300. * JARRELL-ASH (Europe) S.A., Rue de la Jaluse 6, 
SPECTROSCOPY * X-RAY DIFFRACTION Le Locle, Switzerland 
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Samples available upon request 

High Specific Activity 

Price 
S.A. m 

A 

I-a co et Compounds C/mM 1 mc 5 m 25 mc -a comp ee I Acetic anhydride-GL-H-3 0.1-1 40.00 
Adenosine-GL-H-3 2-5 30.00 100.00 395.00 line Dy I. C. N. Adenosine-5'-diphosphate-GL-H-3 0.5-1 95.00 350.00 995.00 
Adenosine-5'-monophosphate-G L-H-3 0.5-1 95.00 350.00 995.00 
Adenosine-5'-triphosphate-G L-H-3 0.5-1 95.00 350.00 995.00 
L-Arginine-HC I-GL-H-3 2-10 70.00 200.00 595.00 
Cytidine-GL-H-3 2-10 55.00 100.00 395.00 
Deoxyadenosine-GL-H-3 2-5 75.00 280.00 840.00 
D-Glucose-l-H-3 0.3-1 30.00 100.00 300.00 

P, 
: 

[1 anu Guanosine-GL-H-3 1-5 30.00 100.00 300.00 
Guanosine-5'-diphosphate-GL-H-3 0.5-1 95.00 350.00 995.00 

Ga a uanosine-5'-monophosphate-GL-H-3 0.5-1 95.00 350.00 995.00 
1 Guanosine-5-triphosphate-GL-H-3 0.5-1 95.00 350.00 995.00 
DL-Histidine-2-H-3 2-5 75.00 100.00 395.00 
DL-5-Hydroxytryptophan-GL-H-3 1-5 55.00 95.00 335.00 
L-Methionine-GL-H-3 2-10 30.00 100.00 400.00 
L-Norepinephrine-GL-H-3 0.5-5 95.00 21000 675.00 
Orotic acid-5-H-3 1-5 35.00 95.00 350.00 
L-Proline-GL-H-3 1-10 70.00 95.00 385.00 
DL-Serine-GL-H-3 1-5 50.00 95.00 385.00 
Serotonin-GL-H-3 2-5 65.00 125.00 395.00 

d i :d.0 pi Taurine-GL-H-3 1-5 55.00 95.00 350.00 
Thymidine-GL-H-3 1-6 25.00 80.00 295.00 
Thymidine-methyl-H-3 6-15 25.00 80.00 295.00 fr.e . 
1 LThymine-methyl-H-3 5-15 25.00 80.00 295.00 

L-Tryptophan-G L-H-3 1-5 55.00 100.00 300.00 
Uracil-5, 6-H-3 2-5 35.00 95.00 315.00 
Uridine-5-H-3 2-10 35.00 95.00 315.00 

Write or call collect for additional data. Send coupon for complete catalog. 

INTERNATIONAL CHEMICAL & NUCLEAR CORP.^";;:^.:.^:;::.; ;^;3 ~~INTERNATIONAL CHEMICAL & NUCLEAR^~ uI.C.N.: Please send meyour catalog / 

13332 E. Amar Road, City of Industry, My Name 

_ 

& Title: 

Calif. 91743 ? Phone (213) 962-3475 Co 
I Company J 

Leading Manufacturer of I 
Address- 

Chemicals for Research c City, I f State Zip - 
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WITH THE - RC2 B 

The SORVALL RC2-B Automatic Superspeed Refrigerated Centrifuge has greater performance capabilities 
than any other centrifuge in its range. Completely improved operational design puts the RC2-B way out 

front. More G's, more versatility, and even greater reliability than before - combined with modest price 

($2,610 Basic Unit) -make the RC2-B superior to any competitive centrifuge. Check the features below: 

] Up to 49,500 x G with 24 x 15 ml 
SM-24 Rotor - 48,200 x G with stand- 
ard 8 x 50 ml SS-34 Rotor - 27,300 x 
G with 6 x 250 ml GSA Rotor - com- 
parably higher G's with all Rotors 

[j Up to 48,200 x G with "Szent-Gyorgyi 
& Blum" KSB Tube Type Continuous 
Flow System 

[ SORVALL Designed and Built High- 
Speed, Heavy-Duty High-Torque Motor 

C Gyro-Action Self-Balancing Direct 
Drive (patented) for unsurpassed rotor 
stability 

L Programmed Automatic Operation with 
All Rotors 

[ Non-Modulating Electronic Speed Con- 
trol provides rapid acceleration- 
maintains accuracy - compensates for 
voltage fluctuations 

] Improved "Noisuppressor" for even 
quieter operation than before 

] Six Angle and Horizontal Rotors- 
more under development 

[L Fully Instrumented Safety-Engineered 
and Positioned Control Panel 

FLOW 
DIAGRAM 

TUBE TYPE CONTINUOUS FLOW SYSTEM 
-UP TO 48,200 x G 

For All the Interesting New Details on the new 
SORVALL Series "B" ask for Bulletin SC-2RC2-B 

Ibarn Sorvall, Inc. NORWALK, CONN. 06852 
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In these new Sorensen silicon controlled rectifier AC regulators, you get the best combina- 
tion of power, performance, and packaging you've ever seen. The unit is reduced to the size 
of the transformer and control circuitry. Ideal for motor starting, lamp loads, tube filaments, 
X-ray applications, etc., ACR Series regulators are designed to control the RMS voltage to a 
variety of loads requiring precise regulation, fast response time, and low distortion. 

1. 8 MODELS AVAILABLE (500, 1000, 2000, 
3000, 5000, 7500, 10000, 15000 VA) 

2. LOW PRICES (starting at $290) 

3. SMALL SIZE AND WEIGHT 

4. UP TO 95% efficiency 
5. INPUT VOLTAGE RANGE 95-130 VAC; OUT- 

PUT RANGE 110-120 VAC 
6. FAST RESPONSE to line or load changes 

(30 ms) 

7. LOW DISTORTION (3% max.) 
8. STABILITY (.05% / 8 hours, after a 30- 

minute warm-up) 
9. REGULATION -?- 0.1% RMS 

10. PROGRAMMABLE 

11. REMOTE SENSING 
12. CONVECTION COOLED 

13. EASY MAINTENANCE (removable "plug-in" 
printed circuit) 

For data on these and other Sorensen power supplies-the DCR Series low voltage (SCR), the QB narrow range and the QRB wide range 
transistorized units-send for a complete catalog. Write: Sorensen, A Unit of Raytheon Co., Richards Ave., South Norwalk, Conn. 06856. 

ACR ELECTRICAL AND MECHANICAL SPECIFICATIONS 

OUTPUT REGULATION TYPICAL TEMPERATURE DIMENSIONS (INCHES) 
MODEL VA ACCURACY EFFICIENCY POWER AMBIENT COEFFICIENT RACK 

NUMBER RANGE LINE LOAD (FULL VA) FACTOR (fC) (?C) WIDTH HEIGHT DEPTH HEIGHT PRICE** 
ACR 500 0-500 --0.1% ?0.1% 88% 75% 0-50 .03% 15* 5 9 51/4 $ 290 
ACR 1000 0-1000 ?0.1% ?0.1% 90% 75% 0-50 .03% 19 51/4 11 51/ 340 
ACR 2000 0-2000 --?0I% 0.1% 92% 75% 0-50 .03% 19 51,4 15 51/4 435 
ACR 3000 0-3000 -0.1% ?0.1% 95% 75% 0-50 .03% 19 7 15 7 555 
ACR 5000 0-5000 -0.15% ?0.15% 95% 75% 0-50 .03% 19 7 20 7 715 
ACR 7500 0-7500 ?0.15% ?0.15% 95% 75% 0-50 .03% 19 12132 20 12%/32 850 
ACR 10000 0-10000 ?0.15% ?O/-0.15% 95% 75% 0-50 .03% 19 127/32 20 1 127/32 1,200 
ACR 15000 0-15000 ?0.15% ?0.15% 95% 75% 0-50 .03% 19 17'%z 20 17'%z 1,500 

*A 19 inch adapter (rack) panel is available. 
':Optional Meter $22. 

A UNIT OF RAYTHEON COMPANY 



110 CONTROLLER 

permits on-line plotting 
with I B M syste m/360 
Now you can plot I BM/360 data as annotated charts, graphs, 

drawings or maps . . on-line and at high speed, using all 

CalComp digital incremental plotters. 

CalComp's Model 11 0 Plotter Controller operates as a control 

unit, attached either to a Multiplexor or a Selector channel 

of the IBM/360. Other 100 Series Controllers available for 

most digital computers. 

'iO 
: MODE L 110 

PLOTTER CONTROLLER 

* On-line plotting with M System/360 and any CalComp 
Comp 500 Series, 700 Series and 800 CRT Series Digital 

IIncremental Plotters * Operates on System/360 Multi- 

SELECTOR OR 

plexor or Selector Channels * Choice of either "Burst" or 

"Byte" mode on Multiplexor Channel * Optional core 

buffer stores up to 2048 or 4096 plotter commands. 

Write or phone "Marketing" for further information. 

SY STEM/360ANDARD OF THE PL NDUSTRY 

CPU CHANNEL 

CALCOMP I I0 

BUFFER 
CONTROL UNIT 

(OTHER CONTROL UNITS) 

CAIFORAIA COMPUTER PRODUCTS INC 

305 Muller Avenue Anaheim California (14) 4 

On-line plotting with IBM System/360 and any Cal- 

Comp 5'00 Series, 700 Series and 800 CRT Series Digital 
Incremental Plotters ? Operates on System/360 Multi- 

plexor or' Selector Channels ? Choice of either "Burst" or 

"Byte" mode, on Multiplexor Channel ? Optional core 

buffer stores up to 2048 or 4096 plotter commands. 

Wr/'fe or phone "Markeftng" for further itnformatloon, 

CALIFORNIA COMPUTER PRODUCTS,, INC. 

305 Muller Avenue, Anaheim, California ? (714) 774-9141 
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NEW! WARING'S ONE-GALLON LABORATORY BLENDOR 
IS THE ONLY ONE OF ITS KIND IN THE WORLD! 
This is the first and only one-gallon blendor engineered specifically for use in the '> 

laboratory. It will mix, grind, blend, emulsify or homogenize-all in seconds. Designed for 

perfect mass processing or for experimental use, its Cloverleaf shaped stainless steel container gives total 
blending action on low, medium or high speed. Two-piece lid with molded vinyl gasket provides a complete seal. 
Removable center allows sampling or adding ingredients. This superbly constructed Waring Blendor answers 
every laboratory blending problem efficiently, quickly, safely. Depend upon it. $295.00 (No. CB-5) 

THIS 32 OZ. WARING COMMERCIAL BLENDOR 
IS USED 4 TO 1 
OVER ALL OTHER BLENDORS. NO. 702-CR. $47.95 

* For hospital, institutional and 
scientific labs. 

* Cloverleaf design and whirlpool action 
blend up to 4 times more efficiently. 

* Eliminates "Blind Spots," blend- 
resistant eddies and stratification. 

* Container can be autoclaved. 

* Two-speed superpower performance. 

WARING PRODUCTS CO. 
r ll" Division of 

Iw DYNAMICS CORPORATION 
of AMERICA WINSTED, CONN. 

NEW! BLENDOR CONTAINER AND 
ACCESSORIES FOR SS510 SERIES CONTAINERS 
(A) STAINLESS STEEL CONTAINER NO. SS510CB WITH 
BEARING COOLED BASE 
Type 302 stainless steel container and cover. 
Jacketed base allows for long period blending of 
substances without deterioration due to 
excessive heating. Temperature control 
is positive. $79.95 
(B) STAINLESS STEEL TEMPERATURE CONTROL COIL 
NO. SS510TCC 
All stainless steel coil accessory for 
temperature control of container contents. 
Construction allows free flow of material to 
blades for unhindered blending action. $49.95 
(C) STAINLESS STEEL FOAM ARRESTER NO. SS510FA 
All stainless steel accessory prevents 
introduction of atmospheres into mixtures 
where excess foaming is not desirable. $16.95 
(D) BLADES FOR SPECIAL BLENDING PROBLEMS 

Please write for full specifications 
or for answers to any questions. 
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"The System,' 
Now it has electric drive. 
So you can create where you 

used to just crank. 
People are always saying, "'the 
system' is more versatile than any- 
thing called 'camera'." Well, if you 
thought that before, you won't be- 
lieve "the system" now. You see, 
now there's the Hasselblad 500EL, 
the first electric motor-driven 
211/ x 21/ single lens reflex. 
And it'll let you do what 
you've probably never been 
able to do before. The new 
500EL cocks the shutter i 
and advances the film auto- 
matically. So you can click- 
clickclick off a whole series 
of shots without ever look- 
ing up. Or moving a muscle. 'q 

Without ever losing sight of 
your subject. Right now you 
might say "Fine, I want the 
500EL. But what am I sup- 
posed to do with all the Has- 
selblad lenses and backs I have? 
The answer is simple: use the 
500EL as an addition to "the sys- 
tem." It will take any lenses, mag- 
azines, or viewfinders, and most 
accessories the 500C will take. 
What else can the 500EL do ? Well, 

The 500EL is for the guy who has to 
be in two places at one time. In this 
case, being a pilot and an aerial pho- 
tographer simultaneously. 

762 

Hasselblad 500EL with Zeiss 80mm 
lc'ns. 
first of all, you don't have to even 
be near it when you're clicking off 
pictures. (There's nothing worse 
than being tied to your camera 
when you'd like to be working 
with your subject.) So by using ! 
the 500EL with a special release 
cord, you can clickclickclick at 
distances of up to 200 yards. Or 
by adding the new remote-control 
Hasselblad radio transmitter, you 
can clickclickclick from even miles 
away. And then there's time lapse. 
By adding a Hasselblad timer to 
the 500EL you can shoot automat- 
ically at intervals anywhere from 
one second to sixty hours. (With 
that kind of time-lapse, we dare 
say there's little you can't do.) 

N ow you know about the 
500EL. But it's only part of the 

story. The rest has to do with in- 
terchangeability. The thing that 
makes "the system" the system. 

In the area of lenses, for 
example, "the system" doesn't 

have one or two. The number 
is six. 50, 80, 120, 150, 250 

and 500mm. Each is Zeiss. 
Each has a Synchro-Com- 
pur shutter. Each is com- 
pletely interchangeable. 
And film backs. You get 

a choice of four. Three 
-for roll film, each in a differ- 

ent format. One for cut film. 
Each interchangeable. So you 

can go from color to black and 
white, indoor to outdoor film mid- 
roll. Viewfinders, too. "The sys- 
tem" gives you five. (That's four 
more than most "cameras.") Eye- 
level prisms, m agnifying 
hoods, the works. All in- 
terchange- able. Plus, a 
truck-full of accessories. 

Left to right: Hasselblad 500C with 
80mm lens and light meter knob; 
Hasselblad 500EL with 80mm lens; 
Zeiss 500mm, 50rm, 150mm, 250mm, 
antd 120mm lenses. 

Sure, "the system" was 
versatile before the 500EL. But 
now with its addition, we can say, 
more than ever, "This is a system. 
Not to be confused with a camera." 
For information on the 500EL, 
write: Paillard Incorporated, 
1900 Lower Road, Linden, N.J. 

HtASSELBLAD 
SCIENCE, VOL. 151 



NEW AUTOMATIC 
TECHNIQUE 
REDUGES ENZYME 
ANALYSIS COSTS 
You can do all of your reaction kinetics 
experiments on this one instrument, and 
still have a double-beam, scanning UV- 
Visible Spectrophotometer for bilirubin, 
barbiturate and salicylate analyses. 

The Automatic Multiple Sampling System 
using Perkin-Elmer's Model 202 Spectro- 
photometer, saves you vital laboratory 

analysis time in clinical serum studies. 
Kinetic reactions may be studied spectro- 
photometrically, on a production scale of 
hundreds of analyses per day, at a mini- 
mum cost per analysis. 

The analysis proceeds at a fixed wave- 
length of light. The wavelength you select 
is held constant while the decrease in ab- 
sorbance of one of the reactants is re- 
corded as a function of time. 

Perkin-Elmer's Automatic Multiple 
'Sampling System features... 
? A double beam, direct absorbance re- 
cording spectrophotometer with analytical 
accuracy of -+ .01 absorbance units; 
* A unique dot readout system that pro- 

vides, on one chart, a complete continuous 
record of absorbance as a function of time 
for a batch of 5 samples plus a separate 
reference blank; 
* A thermostated sample compartment, 
with temperature control within ? 0.50C 
from 20? to 500C plus automatic sample 
positioning; 
* An adjustable time interval betweeri 
sample readings of 3 to 120 seconds. 

For more information about this new en. 
zyme analysis technique plus details on 
the Perkin-Elmer Model 202 Spectro. 
photometer write to: Instrument Division, 
Perkin-Elmer Corporation, 723 Main 
Avenue, Norwalk, Connecticut. 



This NEW signal averager 

won't be obsolete next year! 

If your research requires the precise measurement 
of signals buried in unfilterable noise, you can have 
tomorrow's instrumentation today with Fabri-Tek's 
new 1051 Signal Averager. Produced by the leader 
in computer memory technology, the model 1051 
combines the standard signal averaging features 
with new functions to provide a versatility and 
accuracy never before available. 
v Compact - Integrated circuits and latest circuit 

techniques ... weighs only 45 lbs. 
I Four input channels - Up to 4 input analog sig- 

nals can be averaged ... display each signal singly 
or simultaneously on full-sized 4" CRT. 

* Latest digitizer circuits - Each analog signal is 
measured at up to 512 points with a minimum of 
digitizing noise. 

* No rising d-c base line - The inconvenience of a 
rising base line during averaging has been elimi- 
nated. 

* Three readouts - Fast, plug-in optical printer re- 
cords 10-times faster than a typewriter. Built-in 
facilities for connection to external data processing 
equipment or pen recorder. 

* Simple to use sweep and timing - Sweep speeds 
are 50, 100, and 200 usec per point, or factors of 
10, 100, and 1,000 times these speeds. No odd num- 
bers to make calculations inconvenient. 

l Automatic stop - Built-in sweep counter and con- 
venient automatic stop points for quick normaliza- 
tion of data. Normalizing is easy because the first 
number printed is the number of sweeps. Totals 
divided by number of sweeps are directly equal to 
millivolts regardless of sweep speed. 

* Precise trigger delays - Crystal-controlled, select- 
able delays for post-analysis or pre-analysis delay 
time. 

* Versatile digital display - Select a desired point 
on waveform and obtain immediate digital value 
by simply positioning a dot on the waveform. In- 
stantly switch from signal monitoring to digital 
display. You can pinpoint exact time identification 
with exclusive address number selector. 

For more details about this unique signal averager, 
write or call Fabri-Tek Incorporated, Instrument 
Division, P.O. Box 4218, Madison, Wisconsin 53711. 
Phone: 6'08-238-8476. 

FA BRI - TEK INCORPORATED 

LEADER IN MEMORY AND INSTRUMENT TECHNOLOGY 
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1W about prolessiol ly roven 

animal housingo 

Then think quality./e d Lab Cages, Inc. 
In materials, construcl6 and service. We 
have the most up-dat ne of animal cages 
and accessories at In-to-earth prices and 
performance. T eet all the stringent 
specification, ?y the I.L.A.R. And they've 
been tte df proved in major laboratories 

i,,____---5 rn mg colonies coast to coast. 

Clear Polycarbonate, clear Tyril and 
translucent Polypropylene cages 
Four styles available in each material. 

Exclusive Double-Duty Cage 
The "Duplex": one cage with two compart- 
ments. 
Disposable Polystyrene cage 
Versatile, time-saving, animal housing. 
Clear Acrylic cages 
Six styles to choose from. 

Cage covers 
Zinc-plated, chromium plated, wire bar, stain- 
less steel. 

Accessories 
Galvanized steel cage racks. Stainless steel 
water tubes. Stainless steel feeders. 
Clear Acrylic restraining cages 
Small, medium, large. 

WRITE FOR YOUR FREE CATALOG FOR FULL 
DETAILS ON OUR COMPLETE LINE, 

lab cages, inc. 
P.O. BOX 176 
Kennett Square, Pa. 19348 Area Code 215 444-5441 

A SUBSIDIARY OF 8ECTON, DICKINSON & COMPANY 
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There are at least 16 UV monitors already available 
(and one of them is even ours). 

Whatever possessed us to develop number 17? 

Unbounded optimism. That, and the 
rather firm conviction that it was now 
time for a first-rate, fully quantitative 
flow analyzer for monitoring UV ab- 
sorption at either 254 or 280 m/t. 
This new analyzer, the Uvicord 11, is 
now available as a particularly useful 
tool for continuous measurement of 
the UV absorption of electrophoretic 
or chromatographic effluents contain- 
ing fractions which absorb at 254 or 
280 ml~. And it is especially suited for 
cold room use because: (1) the light 
source compartment is insulated and 
has its own built-in heating coil, and 
(2) the control unit and/or recorder 
can be physically separated from the 
detector unit, thanks to a very long 
cable. (One of several advantages of 
a separate recorder.) 
The primary source of the 254 m/~ in 
the Uvicord 11 is a stable, long-lived, 
low-pressure mercury lamp. But then 
getting the desired 280 m/u was quite 

another matter and proved to be 
somewhat of a strain on the afore- 
mentioned unbounded optimism. The 
eventual elegant exclusive solution: 
the 254 m/ from the mercury lamp is 
used to excite a transparent rod which 
has been specially activated to fluo- 
resce strongly. This rod then emits UV 
in a relatively narrow peak with a 
maximum at 280 m/t. Unwanted radia- 
tion is eliminated by using black glass 
and selective interference filters. This 
latter interference filter was also de- 
veloped by us and provides unique 
assurance of getting the essentially 
monochromatic light needed for 
quantitative measurements. 
What is the possibility of harming UV- 
sensitive materials with the Uvicord 
II? It's unlikely. The maximum UV 
dose to which a sample can be ex- 
posed is a negligible 10-"1 Einstein/ 
min, equivalent to 0.09 /W. 
Then we should probably also tell you 

that this instrument has a well-de- 
signed detector unit, that the very 
small measuring cells have good flow 
properties and are easy to get to, and 
that the circuitry is simple, straight- 
forward and dependable. All true. Or, 
that the Uvicord II is compatible with 
our entire line of chromatographic 
devices, fraction collectors, and re- 
corders. The Uvicord II takes its place 
comfortably in our complete systems 
(whose individual units are all LKB- 
designed and built), or, alternatively, 
can perform as a versatile UV analyzer 
when coupled to other equipment. 
Incidentally, the Uvicord 11 follows the 
Uvicord I but doesn't necessarily dis- 
place it. You might keep the Uvicord I 
in mind if your need is solely for 254 
my,; it's still very viable. 
(So now there are at least 17 UV moni- 
tors, and two of them are ours.) For 
complete specifications on the 
Uvicord II, ask for bulletin 8300S2. 

LK B INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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It can fly! And your 500 liters of liquid helium 
will take the bumps, lose less in liquid on the way. 

Liquid helium users are enthusiastic about 
Hofman's 500 liter container. It's made to 
take air pockets, truck bumps and abusive 
handling. 

The suspension system frees the neck 
tube from damage done in loading, a major 
cause of operating failure. The built-in 
frame, not the container, dampens the 
shock. This unit is the only container on the 
market using this principle. 

It's also the only helium container with 
three independent relief passages, a spe- 

cial design to prevent over-pressurization. 
The vacuum jacketed withdrawal valve 

simplifies liquid helium transfer. Because 
of the unique vapor shield, minimum prod- 
uct is lost in shipment. The loss rate is less 
than 1.5% per day for a 500 liter capacity 
and a tare weight of 1000 pounds. 

For detailed information, write Hofman- 
Paul Cryogenic Div., 225 Parkhurst Street, 
Newark, New Jersey. Call 201-824-4900. 

West Coast facility: 6750 Caballero Blvd., 
Buena Park, Calif. Call 714-521-2917. 

HOFMAN-PAUL CRYOGENIC DIVISION ,I 
Air Reduction 



See Cary Instruments at the Pittsburgh Conference or send for Data File E303-26 
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Can there be a single instrument that is 

both a true preparative ultracentrifuge and a 

high speed, high volume refrigerated centrifuge? 

The new IEC B-35. 

It provides high-resolution density gradients at 

206,200 g in computer-designed long tube rotors. 

And spins two full liters at 28,500 g! 
The new B-35 is a unique concept in ultracentrifu- 
gation. This single instrument performs a host of 
tasks you'd assign to a high speed refrigerated cen- 
trifuge. At the same time it provides exceptional 
capabilities in preparative and high-resolution den- 
sity gradient research work with enzymes, nucleic 
acids, viruses and subcellular fractions. 

Ten new rotors are available for a wide range of work. 
Due to new metallurgical and design advances they 
never need to be derated. Temperature is controlled 
through a precision thermistorized system electron- 
ically calibrated to the rotor. An automatic lock-in 

speed control and single programming switch insures 
precise reproducibility of speed conditions for repeti- 
tive experiments. The vacuum system provides an 
operational level below 50 microns in under 8 min- 
utes. The belt-type flexible drive is inherently 
balanced, vibrationless and requires only eye-level 
rotor balancing techniques. At 35,000 rpm the B-35 
is whisper-quiet. 

If you have space problems in your lab, this one 
instrument that does the work of two will give you 
an extra bonus, space conservation. 

Write for bulletin B-35. 

INTERNATIONAL () EQUIPMENT CO. 
300 Second Avenue * Needham Heights, Mass. 02194 

18 FEBRUARY 1966 769 



5 NEW BOOKS FOR 

YOUR SCIENCE LIBRARY 
ANTIFERTILITY COMPOUNDS IN THE MALE AND 
FEMALE: Development, Actions and Applications of 
Chemicals Affecting the Reproductive Processes of Ani- 
mals, Insects and Man by Harold Jackson, Medical Re- 
search Council, London. This book is the first in mono- 

NVEIVW graph form to cover chemical agents affecting the fertility 
of both mammalian sexes at experimental levels as well 
as developments in the field of insect chemosterilants and 
the complementary pheromones. Feb. '66, about 252 pp., 
about 151 il., 19 tables, (Amer. Lec. Living Chemistry 
edited by I. Newton Kugelmass). In Press 

PROTOZOOLOGY (5th Ed) by Richard R. Kudo, Visit- 
ing Professor of Zoology, Southern Illinois Univ., Carbon- 
dale. While the new Fifth Edition maintains its original 
aim in setting forth introductory information on the com- 
mon and representative genera and species of both free- 

NEWWV living and parasitic protozoia, it has been completely re- 
vised, enlarged, and updated . ". . . an unusually good 
source for basic knowledge on the ecology, morphology, 
physiology, reproduction, variation, and heredity of the 
Protozoa."-American Journal of Public Health. Feb. 
'66, 1,184 pp., 2,291 il. in 388 figures (8 plates in full 
color), 10 tables, $15.75 

SURGICAL APPLICATIONS OF LASER by Paul Ed- 
ward McGuff, Laser Medical Research Foundation, Bos- 
ton. Laser theory and operation and types of lasers are 
discussed. The current status of laser applications in many 
fields is presented . . . cancer tissue or tumor investiga- 

VNEW tion, photo-coagulation of retinal holes and tears, retinal 
tumor treatment, vision research, dental surgery, micro- 
surgery, dermatology, neurosurgery, controlled coagulation 
and cutting, experimental blood vessel anastomosis, and 
laser spectroscopic analysis. Jan. '66, 224 pp., 70 il., 56 
tables, $10.50 

HYPERBARIC OXYGENATION by Charles B. Pittin- 
ger, Vanderbilt Univ., Nashville. Offered as a concise in- 
troduction to the various aspects of hyperbaric oxygena- 
tion. Contents: Historical Development; Physiologic 
Considerations; Oxygen Toxicity; Decompression Sick- 

vNEiv ness; Nitrogen Narcosis; Clinical Applications; Cancer 
Therapy; Surgery; Anaerobic and Other Infections; Re- 
suscitation; Cardiovascular Insufficiency; Shock; Hyaline 
Membrane Disease; Hyperbaric Anesthesia; Safety Con- 
siderations; and Status of Hyperbaric Oxygenation. Jan. 
'66, 128 pp., (Amer. Lec. Anesthesiology edited by John 
Adriani), $5.50 

STUDIES ON THE DIENCEPHALON by Santiago 
Ram6n y Cajal, Late Professor of Histology and Patholo- 
gy, Univ. of Madrid, Spain. Translated by Enrique Ram6n- 
Moliner, Universite Laval, Quebec. The reports presented 
include outstanding contributions of current interest . . . 

NEW the presence of extralemniscal ascending sensory systems, 
the presence of thalamo-cortical as well as cortico-thala- 
mic fibers together with a discussion of the possible signi- 
ficance of the latter, the presence of bundles of collaterals 
originating from both ascending and descending fiber 

systems, etc. Jan. '66, 248 pp., 114 il., $11.50 

CHARLES C THOMAS * PUBLISHER 
301-327 East Lawrence Avenue O Springfield * Illinois 

770 

Other outstanding 
new books in science 
and technology . . 

L RESEARCH METHODOLOGY 
AND NEEDS IN PERINATAL 
STUDIES by Sidney S. Chipman, 
Univ. of North Carolina, Chapel, Hill; 
Abraham M. Lilienfeld, The Johns 
Hopkins Univ.; Bernard G. Greenberg, 
Univ. of North Carolina; and James 
F. Donnelly, North Carolina State 
Board of Health, Raleigh. (67 Partici- 
pants). Jan. '66, 328 pp., 16 il., 33 
tables, $16.50 

D HUMAN RACES (2nd Ed.) by 
Stanley Garn, Antioch College, Yellow 
Springs, Ohio. '65, 172 pp., 26 il., 
$5.50 

O THE ARCHITECTURE OF 
BONE by Michael C. Hall, Univ. of 
Toronto, Canada. With the assistance 
of Dorothy S. Kinoshita. Jan. '66, 
360 pp. (8/2 x 11), 496 figs., $21.75 

D DISTURBANCES IN HEME 
SYNTHESIS: Special Considerations 
of the Sideroachrestic Anemias and 
Erythropoietic Porphyrias by Ludwig 
Heilmeyer. With the collaboration of 
Roman Clotten and Ludwig Heilmeyer, 
Jr. All of Univ. of Freiburg, Germany. 
Translated by Manfred Steiner, New 
England Center Hosp., Boston. Jan. 
'66, 250 pp., 83 il. (3 in full color), 
39 tables, (Amer. Lee. Hematology 
edited by Walter H. Seegers), $10.50 

[ CELLULAR CONCEPTS IN 
RHEUMATOID ARTHRITIS. Hol- 
brook Memorial Symposium. Compiled 
and edited by C. A. L. Stephens, Jr., 
Southwestern Clinic and Research In- 
stitute, Inc., and A. B. Stanfield, Univ. 
of Arizona. Both of Tucson. With the 
assistance of Margaret L. Doorly. (10 
Contributors) Jan. '66, 232 pp. (7 x 
10), 78 il., $14.75 

D SELECTED HISTOCHEMICAL 
AND HISTOPATHOLOGICAL 
METHODS by Samuel Wesley 
Thompson. With two chapters contrib- 
uted by Ronald D. Hunt. Both of Fitz- 
simons General Hosp., Denver. Jan. 
'66, 1,680 pp. (7 x 10), 401 il., $65.00 

C VISION: Biophysics and Biochem- 
istry of the Retinal Photoreceptors by 
Jerome J. Wolken, Carnegie Institute 
of Technology, Pittsburgh. Jan. '66, 
216 pp., 154 il., 9 tables, (Amer. Lee. 
Living Chemistry), $9.00 
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A few lines worth repeating... 

Graphic Controls' thermal recording oscillograph charts produce 
distinct, black, clearly legible trace lines everytime. 

The reason is the unique construc- 
tion of our paper. We start with a 
specially processed, high-density 
undercoating that provides the black- 
est possible trace. To this we add an 
unusually sensitive, completely com- 
patible surface coating that lets the 
stylus glide evenly and smoothly. 
Many critical areas that are blurred 
or indistinct on other papers become 
clear and precise with GC's oscillo- 
graph charts. Even the most complex 
functions and inputs are recorded 
easily. 

Because the surface coating is 
applied by a new process, there's no 
variance in thickness from edge-to- 
edge. The caliper of the paper is con- 
stant. Creep is eliminated and uniform 
paper flow is assured. And at the 
same cost as the paper you are now 
using. 

A. Thermal-reactant coating 
B. Contrast undercoat 
C. Substrate 

In addition, GC's thermal recording 
charts are water resistant, durable, 
yet extremely lightweight. Their con- 

E!~ . RECORDING CHART DIVI 
GRAPHIC CON1 
189 VAN R E N S S ELA.E R ST 

sistent performance has been proved 
in major aerospace, industrial, and 
scientific research applications. 

Check the performance of GC's 
charts for yourself... and compare 
them with your present papers. For 
complete information, contact: 

ISION 
rROLS CORPORATION 
REET, BUFFALO, NEW YORK 1 4.2 10 



Resulting from an extensive study of the 
* < wtf S scientific computational needs of over 

1,000 EAI customers, the EAI 680 sets a 
new standard for economical analog/ 
hybrid simulation. The compact solid-state 
EAI 680 combines for the first time out- 
standing dynamic performance with the 
high accuracy formerly available only 
in slower, more expensive large-scale 
computers. 
The EAI 680 is truly a computer to grow 
with... start with a basic analog computer 
..add up to 156 amplifiers and an 
extensive complement of non-linear and 
digital logic modules... then expand 
with a fast, stored-program digital com- 
puter. Thus the EAI 680 keeps pace with 
the user's ability and requirement to 
develop more sophisticated models for 
simulation. 
The EAI 680 makes the benefits of hybrid 
computation available for a wide variety 
of applications: simulation and control 
in the process industry; data reduction 
and physiological model building in the 
life sciences laboratory; the teaching of 
computational techniques and advanced 
problem-solving in the university; and 
advanced system simulation in the aero- 
space industry. 
The EAI 680 Scientific Computing System 
is supported by the full line of EAI cus- 
tomer services including software, custo- 
mer training, world-wide service facilities, 
and an extensive applications library. 
Write for full details on this new, attract- 
ively priced hybrid computing system,, 
the EAI 680. 

Some performance data and features: 
* Amplifiers can be used at full 
amplitude within their 500 kc bandwidth. 
* Linear component static accuracy is 
.01%, and typical multiplier static 
accuracy is .015 %. 
* Self-contained digital control and 
uncommitted general purpose logic. 
* Microsecond, low-drift electronic mode 
control. 
* Simplified patching and control 
organization allows effective use of EAI 
680 by newly-trained programmers. 
* Display wing expansion for display 
of both high-speed and real-time 
information. 

EA |IELCTONIASOATS..N.. WsI Ln [ Ne Je 
77E | ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey 
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EUW-401 Polarography Sys- 
tem........... $480.00 

EUW-301 Recording 
pH Meter...$280.00 
Measures pH 0 to 14 
or any 1 unit pH 
span. Includes EUA- 
20-11 pH Module 
($125.00) plus EUW- 
20A Servo Chart Re- 
corder $199.00) 

Write For Free Descriptive Brochures 
Full descriptions and specifications for the basic Heath 
Malmstadt-Enke Instrumentation Lab, the EUW-301 Re- 
cording pH Meter, and the EUW-401 Polarography System 

18 FEBRUARY 1966 

THE HEATH MALMSTADT-ENKE INSTRUMENTATION LABORATORY SUPPLIES ALL BASIC 
INSTRUMENTS, POWER SUPPLIES, TOOLS, AND COMPONENTS ... for a university-level 
course in electronics and instrumentation, or for an electronics adjunct to the physics, 
chemistry, or biological research laboratory. In combination with the comprehen- 
sive text and reference source "Electronics for Scientists" written by Drs. Malmstadt 
and Enke, this basic Instrumentation Laboratory is in use by hundreds of colleges, 
universities, and research organizations for both teaching and research purposes. 
The Heath Malmstadt-Enke Instrumentation Lab (EU-100A) is complete at 
$990.00-adding the optional steel desk-top cabinet (EUP-22A, $130.00) provides 
a complete Instrumentation Laboratory Station. 

HEATH MALMSTADT-ENKE SERIES ELECTRONICS PROVIDES SOPHISTICATED INSTRUMENTS 
FOR RESEARCH. Although all instruments of the Heath Malmstadt-Enke Series are 
available individually, the complete basic Instrumentation Laboratory Station is 
the nucleus for advanced, specialized instrumentation as well. For example, the 
EUW-20A Servo Chart Recorder from the basic lab couples with an accessory 
module to become an accurate, stable, and highly versatile recording pH meter 
(sensitive to 0.005 pH).... The EUW-19A Operational Amplifier couples with 
an accessory module and the Servo Chart Recorder to become the EUW-401 
Polarography System. This modular concept enables virtually unlimited growth! 
Further instrumentation is forthcoming! 
Write To Heath For Full Information On This Exciting Series Of Electronics 
And Instrumentation. 

--~~~~~W E - - = 
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Heath Company, Dept. 520-19, Benton Harbor, Michigan 49023 
I Please send FREE brochures on Malmstadt-Enke Instrumentation Lab, the pH Meter, and the 

Polarography System. 
1 Please place my name on your permanent Heath Malmstadt-Enke mailing list. 

Addressdr 

City State Zip 
Prices & Specifications subject to change without notice. EK-188 



Twice as accurate 
as any potentiometer 

in its price class 

Half the price 
of any potentiometer 
in its accuracy class 

Here's the biggest news 
in potentiometers in 10 years! 

It's the all-new Model 2784 Labora- 
tory Potentiometer from Honeywell! 
We invite you to check specs and 
prices on all other pots-you'll find 
that only instruments costing three 
to four times as much offer the fea- 
tures built into the new 2784. Fea- 
tures such as: 
Extremely High Accuracy - 
.002 % at the one volt range. Most 
other pots in the 2784's price range 
are .01 % accurate. 
Wide Range-From 0 to 11.110 
volts, with a resolution of 5 ppm. 
The 2784 is the first extended range 
pot from a major manufacturer. 

774 

And, its range is direct-no voltage 
dividers are used. 
Versatile-Low temperature coeffi- 
cient design lets you use the 2784 
as a laboratory potentiometer or a 
production calibration instrument, 

Completely Self-Checking-Another 
first for instruments in this price 
range. 
Total Double Guarding-The 2784 
is the first potentiometer in any 
price class to offer guarding of all 
measuring system devices. 
Smooth Performance-Because it 
uses a non-convoluted slide wire, 

you get infinite resolution on the 
wire . not the bumpy, discontin- 
uous measurements produced by a 
convoluted slide wire. 
Low Thermal EMF's-Less than .1 
microvolt; residual EMF's are well 
within the 2784's limits of resolu- 
tion. 
In addition, the new Model 2784 
offers recessed terminals; automatic 
decimal point location; single 
window in-line readout; printed 
circuitry; very low temperature co- 
efficient; main dial standardizing; 
correctable auxiliary output, and 
dual EMF input. 

r- ....n 
I Call your nearby Honeywell represent. 

ative or mail this coupon today for 
compete technical specifications on the 
new Honeywell Model 2784 Labora- 
tory Potentiometer. 

Carl Boyer 
Honeywell, Denver Division I 
Mail Station 407 
Denver, Colorado 80217 

Please send literature on the Model 
2784 Potentiometer to: 

Address ..... 

City v State . Zip__ 

DATA HANDLING SYSTEMS 

Honeywell 
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new measure of scope performance: 

New Variable Persistence for 
Easy, Flicker-Free Viewing of all Waveforms 

HEWLETT-PACKARD 141A STORAGE SCOPE: three in one! 

1 VARIABLE PERSISTENCE with front-panel control, 
1/5 sec. to 1 min. (continuously variable). Eliminates 
flicker on slow sweeps or fast signals with low rep rates. 
Easy viewing of slowly moving waveforms. See the com- 
plete picture on the screen at all times yet avoid any 
overlapping traces. Display several succeeding traces at 
once for direct comparison. Get clear pictures of jittery 
signals, persistance adjusted so that repetitive signal 
builds up, random signal doesn't. 

. STORAGE SCOPE holds trace for up to an hour, 
for days with scope turned off. Study waveforms at your 
convenience without a camera. Capture fast single-shot 

events with writing rate >1 cm/,usec. Automatically inte- 
grate dim repetitive signals until bright enough to view, 
photograph conveniently. Store several single-shot signals 
on a single crt, photograph. 

3. CONVENTIONAL PLUG-IN SCOPE accepts same 
plug-ins as the popular hp 140A Scope. Maximum versa- 
tility with five vertical, two time base plug-ins. Plug-ins 
provide sensitivities to 10 fyv/ cm, bandwidths to 20 MHz. 
Special double-size plug-ins for TDR testing of cables, 
connectors and strip lines, and for microwave measure- 
ments made with swept-frequency oscillators. 

A special cathode-ray tube, plus Hewlett-Packard circuitry, 
combines all these advantages into a single instrument. 
Besides the unprecedented performance, you get storage 
with a high contrast, full 10 cm x 10 cm viewing area, 
no-parallax internal graticule, a 7.5 kV post-accelerator 
crt for high brightness...and a full year's warranty on 
the crt at full specification! 

The 141A mainframe costs $1275. And 141A dual- 
channel performance with 20 MHz bandwidth and time 
base with sweep delay costs only $2450. A 100 fLV/cm 
400 kHz system costs only $1810. 

Every combination of scope and plug-ins gives you 
Hewlett-Packard design and manufacturing quality. 

Backed up, too, by your Hewlett-Packard field engineer, 
who can help solve your measurement problem with a 
scope or with other tools from the broad line of high- 
quality instrumentation he offers. Give him a call for 
complete data on the 141A. Or write Hewlett-Packard, 
Palo Alto, California 94304, Tel. (415) 326-7000; Europe: 
54 Route des Acacias, Geneva. 

Prices f.o.b. factory. 

HEIWL --ETT PACKARD 
An extra measure of quality 
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With Philbrick's new 

modular electronic packaging 
you can design systems that 

can grow^ 

and Grow r 

--------------------- --- i-t-----i------ 

ISSS? II^^IIl IKlilsi 

. . . for the Q3 system is founded on a 
matrix of receptacles which may in prin- 
ciple extend to any desired height or 
width. You can build your own analog 
circuits into Q3 modules using all man- 
ner of modular hardware now in stock 
or work with an array of standard Phil- 
brick instruments already in Q3 mod- 
ules. For complete information, phone 
the nearest Philbrick engineering repre- 

sentative or get in touch with Philbrick 
Researches. 25-S Allied Drive at Route 
128, Dedham, Massachusetts 02026. 
Phone (617) 329-1600. 

Engineering Representatives 
Ala.: Huntsville 536-8393; Ariz.: Phoenix 265-3629; 
Cal.: Los Angeles (213) 937-0780, Palo Alto (415) 326- 
9800, San Diego 222-1121; Colo.: Denver 733-3701; 
Conn.: Stratford 378-0435; Fla.: Ft. Lauderdale 564- 
8000, Orlando 425-5505; III.: Chicago 676-1100; Ind.: 

Indianapolis 356-4249; La.: New Orleans 242-5575; 
Md.: Baltimore 727-1999; Mass.: Wakefield 245-5100; 
Mich.: Detroit 838-7324; Minn.: Minneapolis 545-4481; 
Mo.: Kansas City 381-2122, St. Louis 966-3646; N.M.: 
Albuquerque 268-3941; N.Y.: DeWitt (315) 446-0220, 
Lancaster (716) TF 5-6188, Valley Stream (516) 561- 
7791; N.C.: Winston-Salem 725-5384; Ohio: Dayton 
298-9964, Westlake 871-8000; Pa.: Norristown 735- 
3520, Pittsburgh 371-1231; Tex.: Dallas 526-8316, 
Houston 781-1441; Utah: Salt Lake City 466-4924; Va.: 
Alexandria 836-1800; Wash.: Seattle 723-3320; EXPORT: 
N.Y.: New York (212) 246-2133. 

CANADA: Quebec: Montreal 482-9750, Ontario: Toronto 
RU 9-4325. 

ELECTRONIC ANAILOG COMPUTING EQUIPMENT for MODELLING, MEASURING, MANIPUILATING and MUCH ELSE 

P11H I LLBI3 CK( 
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Which Which 

There are nineteen members 
in the family of Beckman 
Reference Electrodes-just so you 
can select the one best related 
to your requirements. There are 
four different types of reference 

junctions to pick from-asbestos 
fibre, palladium wire, ground 
glass sleeve, and porous frit. Each 
can be properly matched to 

your specific application for highly 
reliable determinations. 

In all, there are 121 Beckman 
electrodes immediately available. 
Call your local Beckman 
Sales Engineer or write for the 
Electrode Catalog. 

There are nineteen members 
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can be properly matched to 
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reliable determinations. 
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INSTRUMENTS, INC. INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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man cites as occurring in Virginia in 
1963 can hardly be attributed to the 
activities of scientists; and even that 
situation, deplorable as it was, was not 

quite as Goldman describes it. The 
fact remains that collection, care, and 
animal use are ithree separate endeav- 
ors and the faults of one should not 
be translated to be the faults of all. 
The fact remains that upon investiga- 
tion almost every one of the reports 
of the evils of collection, care, and 
experimentation described by the "hu- 
manitarians" involves either a half- 
truth, a nonsequitur, or ignorance. 

Regardless of the category of "hu- 
manitarianism" from which it issues, 
the constant barrage of attacks, some 
of them scurrilous, is in the greatest 
degree anti-intellectual and in the 
know-nothing tradition. It is not a co- 
incidence that from time to time we 
find these "humanitarians" embracing 
other fringe causes. The little old lady 
in sneakers wears mink, rides a chauf- 
feur-driven Rolls Royce, and supports 
a Cause. These people probably dis- 
trust any intellectual effort in any field. 
The evidence for their opposition to 
any animal experimentation rather 
than their concern for proper treat- 
ment may be seen in the provisions 
of their proposed legislation, which 
would limit the numbers of animals 
used in any experiment, limit the spe- 
cies used for any experiment, and limit 
the experiment itself. A federal official 
would determine whether an experi- 
ment was a repetition of a previous 
one, and if it were, it would be for- 
bidden. The implication is that experi- 
ments are repeated solely to satisfy 
the sadistic urge of the scientists .... 
It is disconcerting to find Goldman 
and a very few other trained people 
being duped into aligning themselves 
with such groups.... 

FREDERICK SPERLING 

Department of Pharmacology, 
Howard University Medical School, 
Washington, D.C. 

It is true, as Goldman says, that 
laboratory-animal care and use is im- 
perfect. If there were preponderant 
evidence that legal restrictions on ani- 
mal research are more beneficial than 
otherwise, they should be applied, re- 
gardless of the partisan outcries of sci- 
entists. But the case against a federal 
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perfect. If there were preponderant 
evidence that legal restrictions on ani- 
mal research are more beneficial than 
otherwise, they should be applied, re- 
gardless of the partisan outcries of sci- 
entists. But the case against a federal 
police solution to the problem has 
nothing to do with the feelings or 
personal convenience of scientists. 
Laws and other social remedies should 

police solution to the problem has 
nothing to do with the feelings or 
personal convenience of scientists. 
Laws and other social remedies should 

be evaluated pragmatically, like drugs. 
It is as foolish and dangerous to 
judge a law by its statement of pur- 
pose as it would be to judge a drug 
in advance of tests, simply on the basis 
of what it is hoped it may do. 

Thirteen states in the United States 
and a number of municipal govern- 
ments regulate scientific use of ani- 
mals more closely than other uses of 
animals. In addition, all state anti- 
cruelty laws apply to scientific use of 
animals. National laws in several Eu- 
ropean countries are similar to regu- 
latory proposals now before the U.S. 
Congress. It is a fact that there is no 
correlation between the laws govern- 
ing animal experimentation and the 
quality of animal care. There are more 
differences within jurisdictions than be- 
tween jurisdictions. Factors other than 
laws-money, cultural development, 
personalities, manpower, available 
technology-are the important factors. 
The scientific community, represented 
by nearly 1200 organizations and in- 
sti,tutions that are members of the Na- 
tional Society for Medical Research, 
is recommending to Congress the adop- 
tion of legislation providing for tech- 
nological development, manpower de- 
velopment, informational exchange, 
and the provision of facilities that 
make the big differences. 

What about the problem of moral 
perversity? Is there nothing that can 
be done about that? Yes, but not 
very effectively, it would seem, by 
annual visits of a federal inspector. 
Imagine, for a moment, the use of 
such a preposterous device for the con- 
trol of crime. I would imagine that 
government functionaries could in- 
spect the headquarters of the crime 
syndicate year after year and never 
find anything wrong. Unpleasant as 
the task is, disciplinary control of the 
rare misdeeds of scientists is the duty 
of other scientists. One has to be in 
relatively intimate contact in order to 
discover offenses. 

Turning the task over to the fed- 
eral government is not only irresponsi- 
ble, it might even be deadly. If Con- 
gress votes to encumber and censor 
scientific study of animals, an incal- 
culable number of our friends, rela- 
tives, and descendants will die sooner 
because discoveries come later. Con- 
sider what even a brief delay in an 
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than 750 lives lost to cancer in this 
country alone. Any law complicating 
the solution of health problems should 
be required to offer great and cer- 
tain benefits before being adopted. 

RALPH ROHWEDER 

National Society for Medical Research, 
111 Fourth Street, SE, 
Rochester, Minnesota 

Paleomagnetism and Evolution 

"An obscure Cambridge scientist 
wrote a book in the 1850's; and, al- 
though Darwin shaped no national 
policy in those ten years, the book 
altered, for ever since, the way in which 
educated people look at any question." 
So wrote T. R. Glover, the Cambridge 
historian (The Anzcient World, Cam- 
bridge University Press, 1935); but as 
far as I know, no one has looked at 
paleomagnetism in an evolutionary 
kind of way. 

The earth began as a homogeneous 
nmass. It is now a highly differentiated 
mass with nickel-iron core and silicate 
crust. Of significance for paleomag- 
netism is the iron core. But since the 
earth began as a homogeneous mass, 
there has been an evolutionary process 
by which the mantle has gradually dif- 
ferentiated from the heavier iron-rich 
core. With the iron of the earth dis- 
persed, or in local centers, the mag- 
netic qualities of the earth must have 
been different from the present. 

But there is a second component in 
the magnetic phenomena of our planet 
-the Van Allen belt. Over a century 
ago Balfour Stewart put forward the 
idea of the earth as a dynamo, and 
forecast the presence of the ionosnhere 
(Encyclopaedia Britannica, ninth edi- 
tion), althouagh the idea was not ac- 
cepted at the time. The present Van 
Allen belt could hardly have been there 
when t,he earth was formed, and so 
it also has, apparently, an evolutionary 
history. 

A study of the evolution of the earth 
as a magnet could throw light on the 
subject of paleomagnetism. In that the 
earth is not yet fully differentiated, it 
may well be that this is a continuing 
process, and it would be interesting to 
consider how this continued evolution 
will affect the magnetic qualities of the 
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An important new research and clinical tool 
for Electroanesthesia 

Electroanesthesia (E.A.) is increasingly being used on large and 
small animals as a research and clinical tool.This form of anesthesia 
offers a drug-free-system that is readily reversible without requiring 
an antidote. Anesthesia is maintained as long as the electrical cur- 
rent is flowing; recovery is immediate and uneventful. 

To assist the medical researcher in realizing the potential of E.A., 
Hewlett-Packard has focused its experience in electronic instru- 
mentation on the development and production of the Model 3380B. 
This new instrument has been designed specifically to incorporate 
the latest characteristics requested by research groups investigat- 
ing Electroanesthesia. 

Write for our list of documentary films, a bibliography listing over 
150 published reports on E.A., and a brochure on hp Model 3380B 
Electroanesthesia instrument. Price, f.o.b. factory, $795. Hewlett- 
Packard, Electroanesthesia Department, Loveland Division, P. 0. 
Box 301, Loveland, Colorado 80537, Tel. (303) 667-5000. 

HEWLETT - PACKARD 
An extra measure of quality 
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Development of higher energy Van de Graaff 
particle accelerators which retain high beam 
precision, stability, and homogeneity, remains 
a continuing contribution by HVEC to "energy- 
oriented" research. 

To provide even greater freedom of experi- 
mentation, HVEC is also anticipating the 
need for the higher ioo 
beam intensities 
required in power- 
oriented research proj- [v: 

:! 

ects. Invented by Dr. 

, 

R. J. Van de Graaff, 
the new Insulating 
Core Transformer 
(ICT) accelerator now 100 
provides high beam 
currents with all the 
desirable beam char- 10,. 

THE ICT CONCEPT: 
new high-current machines 
emerging from HVEC research 

acteristics of Van de Graaff machines. As the 
graph shows, the high power levels available 
from the ICT accelerator now make possible a 
new realm of precision experimentation. 

The Insulating Core Transformer 

The ICT is essentially a three-phase power 
transformer with multiple secondaries, each of 
which is insulated from the other. Rectified 
current from the secondaries is series-connected 
to achieve total voltage. In the ICT, electro- 
static and electromagnetic fields exist in the 
same space, as contrasted to the conditions in a 
coventional transformer. The result is a highly 
efficient dc power source capable of stable oper- 
ation at elevated potentials and power levels. 

A number of ICT accelerators and power 
generation systems are now available. 

MeV 

Single.Stage Two types of single stage ICT accelerators The second system utilizes a rigid transmis- 
ICT have been developed for research use. The first sion line to transmit electrical power to the 
Accelerators incorporates an ICT power source coupled to accelerator terminal. 

the acceleration assembly through a coaxial 
ENERGY DIMENSIONS cable. 4 MeV ICT (MeV) CURRENT Length 

PROTON CURRENT TANK HEIGHT TANK DIAMETER Feet Meters 
ENERGY (MAX.) Feet Meters Feet Meters Positive Ions 1.5-4 3 mA 26'6" 8.08 
(KeV) (Analyzed) Electron Conversion 1.5-3 10 mA 266" 8.08 

ICT 300 300 15 mA 4'4" 1.32 4 1.2 3 MeV ICT 
ICT 500 500 10 mA 5'3" 1.60 4 1.2 Electrons 1.5-3 20 mA 29' 8.84 

8 MeV ICT Tandem The 8 MeV ICT Tandem provides proton with newly developed components emerging 
Accelerator energies continuously variable from 3 to 8 MeV from HVEC, will enable the accelerator to keep 

at a maximum guaranteed beam current of pace with future research requirements. The 8 
2/,A. The ICT power source is capable of pro- MeV Tandem is convertible to single-stage ion 
viding 12 mA at 4 mv which, in combination or electron operation. 

ICT Electron Developed primarily as high-current sources 

Processing of electrons for industrial processing applica- 
~Systems ~ tions, these systems allow extreme flexibility of 

operation. Two models are available: 300 kv 
at 30 mA maximum beam current and 500 kv 
at 20 mA maximum beam current. 

Series 7 ICT 
Power Supplies 

Available with output ratings ranging from 
240 kv at 80 mA to 600 kv at 20 mA, these 
highly stable power sources are suitable for use 
in high energy beam separator systems, r.f. 
transmission systems, plasma research and high 
voltage testing programs. 

ICT equipment has crossed many barriers to 
dc operation at high particle energies and cur- 
rents. There is no indication that a ceiling exists 
to further advances of similar importance. 
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For detailed information, please write to 
Technical Sales, High Voltage Engineering 
Corporation, Burlington, Massachusetts. 

4 HIGH VOLTAGE 
ENGINEERING 
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The Tea Leaves or the Record? 

Our scientific leadership has been less than brilliant both in justifying 
public support of basic research and in managing the funds made avail- 
able. Federal support of basic research was initiated because citizens 
developed a profound respect for a great record of scientific accomplish- 
ments. Nevertheless, scientists, in talking to politicians, have taken the 
line, "You never know what will come out of scientific research." Then, 
instead of talking of recent accomplishments, the spokesmen speak of 
Newton or Faraday. 

Despite professing inability to judge significance of research work in 
advance, a granting agency such as the National Science Foundation 
tries to do just that in passing on research proposals. In deciding whom 
to support, considerable emphasis is placed on the content of the research 
proposal. Knowing this, some scientists are willing to make extravagant 
promises. All of us can have hopes, and it is just as easy to have high 
hopes as lesser ones. Panelists are not stupid or easily taken in, but often 
the proposal is the principal piece of information at their disposal. In 
considering grants, much more weight should be given to past scientific 
achievements of the individual than to his merchandising abilities. Men 
who have produced are likely to continue to do so; those who have 
promised much and delivered little will continue to promise. The sci- 
entist's past stewardship of federal funds should be examined. Although 
expenditures are audited, there is at present little follow-up on the 
scientific results. 

In evaluating grant proposals we should focus on the man-his ac- 
complishments and the trends in his accomplishments. If he is young 
and just beginning, we should rely on the judgment of his professors. 
As his professional development proceeds, more and more weight should 
be given to achievement. The principle of looking at the record for 
guidance has relevance beyond the individual proposals. Valuable judg- 
ments about whole fields of science can be made by looking at the record. 

However, instead of giving predominant weight to trends in produc- 
tivity of fields of research, the NSF- has made allocations for grants 
for the various sciences largely on the basis of so-called "proposal 
pressure." The NSF has assumed that the scientific community will 
generate proposals for grant support in proportions representative of 
the needs and opportunities of the various fields. 

After recommendations have been made on the grant proposals by 
panelists, the bookkeepers total the sums involved. If the physicists 
approve of grants calling for $120 million and the chemists approve 
of grants involving $80 million, proposal pressure in physics is con- 
sidered to be greater than proposal pressure in chemistry. Accordingly, 
the physicists are given more money. 

A little consideration will make it evident that the mechanism of pro- 
posal pressure can easily be distorted. Panelists early become aware that 
the more they recommend the more their science gets. In the past some 
NSF staff members have been active and successful in encouraging 
grant proposals for their particular discipline. This led to high proposal 
pressure in some fields and not in others, and to distortions in the support 
of science. 

The NSF can function as a balance wheel only if it develops a better 
approach to the advocacy and management of basic research. Such an 
effort will necessarily involve continuing analysis of trends and accom- 
plishments in scientific research. Increased support for NSF will be 
available if the foundation makes a convincing demonstration that basic 
research is continuing to be productive in creating important new 
insights. In judging individuals, areas of science, and organizations, 
a look at the record is superior to a look at the tea leaves, and a lot 
more convincing.-PHILIP H. ABELSON 
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NSF staff members have been active and successful in encouraging 
grant proposals for their particular discipline. This led to high proposal 
pressure in some fields and not in others, and to distortions in the support 
of science. 

The NSF can function as a balance wheel only if it develops a better 
approach to the advocacy and management of basic research. Such an 
effort will necessarily involve continuing analysis of trends and accom- 
plishments in scientific research. Increased support for NSF will be 
available if the foundation makes a convincing demonstration that basic 
research is continuing to be productive in creating important new 
insights. In judging individuals, areas of science, and organizations, 
a look at the record is superior to a look at the tea leaves, and a lot 
more convincing.-PHILIP H. ABELSON 
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with special training in the teaching 
of modern science and mathematics, 
works closely with a committee of Turk- 
ish scientists. The teaching materials 
for science and mathematics consist of 
special adaptations of new U.S. mate- 
rials. These adaptations have been 
made on the campus by Turkish and 
American scientists and science teach- 
ers working together. Summer training 
courses for groups of Turkish high 
school science and mathematics teach- 
ers are also conducted at the 
school, and plans are ibeing made to 
extend the influence of the school in 
a number of ways with the ultimate 
aim being to help improve the teach- 
ing of science and mathematics in the 

country in general. 
Jack S. Goldstein (Brandeis Univer- 

sity) discussed the progress being 
made in the African elementary school 
science project administered by Educa- 
tional Services Incorporated, with sup- 
port from a number of sources includ- 

ing the United States Agency for In- 
ternational Development (AID), the 
Ford Foundation, and the Louis and 
Pauline Cowan Foundation. In partic- 
ular, Goldstein described the summer 

workshop which he directed in Enteb- 
be, Uganda, in 1965, attended by se- 
lected representatives of the primary 
schools of the Tropical African Coun- 
tries. The three objectives of the work- 
shop were: (i) to develop primary 
school science units, (ii) to exchange 
information about primary school sci- 
ence activi,ties from the countries rep- 
resented, and (iii) to develop a corps 
of people from each country who 
would be equipped to staff school sci- 
ence resource centers in each of the 
countries. Goldstein noted the eager- 
ness and ability of the African students 
and teachers and the tremendous prob- 
lems which must be overcome in each 
of the countries. 

Claude A. Welch (Michigan State 
University) related observations on sci- 
ence education made during a visit to 

Japan in the summer of 1965 in con- 
nection with the U.S.-Japan Coopera- 
tive Science Program. Welch described 
Japanese progress in translating and 
adapting biology teaching materials de- 
veloped in the United States by the 
Biological Sciences Study Committee. 
He also discussed the network of sci- 
ence teaching centers which have been 
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It's all in a day's work.... 
for ASI's 6020 
What is extra output from your computer worth to you? 
... completion of projects on or ahead of schedule?... 
cutting down engineer's overtime?... reducing waiting 
time between problems? All this is our way of saying that 
you get more machine productivity per dollar when you 
get an ADVANCE Series 6020. Compared with competitive 
machines in the same cost range, the 6020 turns out 50% 
more work. 
This extra workload capability already is working, or very 
soon will be installed, at facilities such as Chemstrand, 
Division of Monsanto Chemical; Gulf Oil; University of 
Chicago; Sun Oil Company, and others. 
Contact ASI today for further information. We invite you 
to put a stop watch on us with your problem. 
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WITH COVER 

. STAINLESS STEEL 
- STURDY 

TUBS CT CONSTRUCTION 
* DESIGNED TO 

SAVE TIME IN: 
- Washing 
- Sterilization 
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securely, yet allows 
easy removal for in- 
pection/ land e the 

rack and tubes as a 
unit: dump contents; 
wash; cover with foil 
and sterilize - all 
without removing 
tubes. /After filling 

BARRIER FILM-SNAP pension, lay a non- 
ON COVER. porous baffle (like 
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take place. Of special interest was the 
rapidity with which the Japanese are 
adapting their programs of science 
education to the needs of the time. 

Eric M. Rogers (Princeton Univer- 
sity) discussed United Kingdom ef- 
forts to improve science teaching 
through the work of the Nuffield Foun- 
dation. Rogers presented an analysis of 
the present state of science education 
in the United Kingdom and of re- 
forms which must be made. The vari- 
ous projects of the Nuffield Founda- 
tion in this respect were described. 
Rogers pointed out that the basic 
change which must come about is the 
point of view from which the study 
of science must be approached-from 
the traditional attitude that the study 
of science is aimed toward learning to 
the view that science is studied for un- 
derstanding. 

HOWARD F. FONCANNON, 
National Science Foundation 

Piaget's Research and Its 

Implications for Science Education 

This symposium was a joint session 
of Section Q and the National Associa- 
tion for Research in Science Teaching 
(27 December 1965). 

"A preliminary report on the per- 
formance of 5th and 6th graders on a 
directed learning task: the pendulum," 
was presented by Maurice Belanger. 
Another paper, "Interrelations of the 
acquisition of some Piaget-type tasks 
requiring proportional thinking," was 
presented by Ronald Raven. The 
paper by Belanger is just a small sec- 
tion of a monograph which he is in 
the process of writing. Therefore some 
of his conclusions were still tentative. 
However, it was interesting to learn 
there is such a thing as "boy physics" 
as well as "girl physics"; that girls 
seem to have greater rigidity to change 
than boys; that boys, rather than girls, 
are much more receptive to data col- 
lected by experimentation. These rep- 
resent just a few of the inferences 
which Belanger has been able to make 
from his studies. Raven found from his 
research that maturation plays an im- 
portant role in the ability to use pro- 
portional thinking. 

Interrelations of the acquisition of 
some Piaget-type tasks requiring pro- 
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Interrelations of the acquisition of 
some Piaget-type tasks requiring pro- 
portional thinking in primary school 
children was one of the subjects cov- 
ered during this symposium on Piaget 
research. Inhelder and Piaget have 
shown that there is a gradual evolu- 
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practical applications of cell water physiology. Contents 
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fer of cell water across cell membranes. The limits of cell 
water volume compatible with cell life are defined. 
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The 702 lbs... The 702 lbs... 
that make the difference 
in diffraction gratings 

Perfection in diffraction grating pro- 
duction calls for both science and art. 
At Jarrell-Ash we cover science with 
the finest equipment that exists. We 
admit, competition could duplicate the 
equipment. Duplicating the 702 lbs. of 
unique artistic talent pictured above is 
harder to do. 

The Jarrell-Ash interferometrically 
ruled and controlled gratings reflect 
this unmatched blending of talent and 
equipment. The results are gratings 
with a ghost intensity of approximately 
.002% in the first order of a 590 groove/ 
mm ruling. Resolution is 80-90% of 
theoretical. Efficiency at blaze 40-90%. 

If you have an interest in gratings, let 
us send you a reprint of the APPLIED 
OPTICS article "Some New Advances 
in Grating Ruling, Replication, and 
Testing" by Richard F. Jarrell and 
George W. Stroke. We'll enclose our 
price list for quantities of gratings with 
identical characteristics . . . you'll be 
pleasantly surprised at the low price tag 
we put on perfection. Write: JARRELL- 
ASH CO., 530 Lincoln St., Waltham, 
Mass. 02154. Tel. (617) 899-4300. 
JARRELL-ASH (Europe) S. A., Rue de la laluse 6, 
Le Locle, Switzerland 

that make the difference 
in diffraction gratings 

Perfection in diffraction grating pro- 
duction calls for both science and art. 
At Jarrell-Ash we cover science with 
the finest equipment that exists. We 
admit, competition could duplicate the 
equipment. Duplicating the 702 lbs. of 
unique artistic talent pictured above is 
harder to do. 

The Jarrell-Ash interferometrically 
ruled and controlled gratings reflect 
this unmatched blending of talent and 
equipment. The results are gratings 
with a ghost intensity of approximately 
.002% in the first order of a 590 groove/ 
mm ruling. Resolution is 80-90% of 
theoretical. Efficiency at blaze 40-90%. 

If you have an interest in gratings, let 
us send you a reprint of the APPLIED 
OPTICS article "Some New Advances 
in Grating Ruling, Replication, and 
Testing" by Richard F. Jarrell and 
George W. Stroke. We'll enclose our 
price list for quantities of gratings with 
identical characteristics . . . you'll be 
pleasantly surprised at the low price tag 
we put on perfection. Write: JARRELL- 
ASH CO., 530 Lincoln St., Waltham, 
Mass. 02154. Tel. (617) 899-4300. 
JARRELL-ASH (Europe) S. A., Rue de la laluse 6, 
Le Locle, Switzerland 

ANALYTICAL INSTRUMENTATION 
SPECTROSCOPY ? X-RAY DIFFRACTION 

18 FEBRUARY 1966 

ANALYTICAL INSTRUMENTATION 
SPECTROSCOPY ? X-RAY DIFFRACTION 

18 FEBRUARY 1966 

tion in the process of proportional 
thinking. His paper reports the results of 
an investigation of children's thinking 
within the first and second propor- 
tion schema. In the first stage, the 
child is able to see the relationship be- 
tween the changes of one variable and 
the proportionate changes of the final 
results. Thus, he can predict that an in- 
crease in the height of an inclined 
plane will produce an increase in the 
speed of an object moving down the 
plane. During the second stage, the 
child comprehends that an increase in 
one variable can be compensated for 
by reducing or increasing another vari- 
able. For example, we can hold the 
speed of a car constant by increasing 
the angle of an inclined plane even 
though we have placed the car lower 
on the plane. 

The purpose of this experiment was 
to determine what the effects of two 
different rules were on the ability of 
the child to manipulate the variables 
governing the speed of objects down 
the inclined plane. In the first experi- 
ment, six-, seven-, and eight-year-old 
children used the rule that the speed 
of an object down the plane was di- 
rectly proportional to the height of the 
object on the plane and the angle of 
the plane. Weight was not a factor 
in determining the speed of the ob- 
ject. In the second part of the experi- 
ment, children of the same age group 
were using the rule that the speed of 
the object down the inclined plane was 
directly proportional to the weight, 
height of the object on the plane, and 
the angle of the plane. The car was 
adjusted so that an increase in weight 
would make it go faster contrary to 
"accepted" laws of physics. 

Six- and seven-year-old children had 
more difficulty excluding the weight as 
a variable than did the eight-year-old 
children. Even though the first rule in- 
volved only two variables, the children 
scored consistently higher on problems 
dealing with the rule involving three 
variables. It is to be noted that all 
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that the rules governing the relation- 
ship are not altogether perceptual in 
that the children were able to success- 
fully use a rule that contradicted their 
perceptual experiences, that is, heavier 
things go faster. However, the weight- 
speed relationship was not easily ex- 
tinguished until the third grade al- 
though the rules governing this rela- 
tionship were easily changed at the 
first and second grade levels. 

Measurement of Quality in Education 

During this symposium (29 Decem- 
ber), all participants generally ac- 
cepted Allan M. Cartter's opening 
comments that "quality" is an elusive 
term and that we are living in an age 
of public accountability. Using chem- 
istry as an example, Cartter described 
a "subjective opinion study" of gradu- 
ate departments of 106 major univer- 
sities, involving ratings of graduate 
programs in 30 subject fields. The 
judgments of department chairmen, 
senior scholars, and junior scholars 
were tabulated independently and col- 
lectively for these groups. Judgments 
and subsequent rankings were made on 
the scholastic stature of the faculty of 
each graduate department and the gen- 
eral effectiveness of each doctoral pro- 
gram. 

William Firman reported on a study 
conducted in New York state which 
involved ability and basic skills achieve- 
ment measures of 70,000 pupils in 
100 school systems. Analysis of the re- 
sults of students tested at these grade 
levels (4, 7, and 10), with type of 
system, general ability level as indi- 
cated by I.Q., and socio-economic lev- 
els has led to a "mosaic of strengths 
and weaknesses" for each system and 
sets of achievement expectancy norms. 
Two general conclusions reported were 
that "good" schools tend to recruit 
teachers on a nationwide basis and 
have more faculty members with mas- 
ters degrees; and, second, that holding 
power is positively related to the avail- 
ability of special services. 

Henry S. Dyer reported on pilot 
work which has led to the develop- 
ment of a plan to evaluate educational 
programs in Pennsylvania. Citing the 
act of the Pennsylvania legislature 
which calls for the development of 
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people on educational matters is possi- 
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of the public right down to the tests 
ultimately devised for use. It would 
yield expected outputs for schools of 
different types based on predictor vari- 
ables over which the school system 
has control. The five salient features 
of the plan are (i) direct pulblic in- 
volvement, (ii) continuous review, (iii) 
breadth of purposes, (iv) a cumulative 
program of research, and (v) encour- 
agement of vital diversity. 

Ralph W. Tyler discussed the work 
of the Exploratory Committee on As- 
sessing the Progress of Education. He 
pointed to the value of descriptive type 
information provided during the de- 
pression by the reports of the National 
Youth Commision, and national mea- 
sures in the fields of health and busi- 
ness; he noted that we do not have 
such information about the progress of 
education. He said a national assess- 
ment would differ from a national test- 
ing program in many ways. Each stu- 
dent would complete only a portion 
of the exercises and only a sample 
of students would be involved. There 
would be no scores or reports on indi- 
vidual students, teachers, or school sys- 
tems. Rather, descriptive reports would 
be made on 192 populations based on 
four age levels (9, 13, 17, adult), four 
regions, two socio-economic levels, 
three types of communities (large city, 
suburban, rural-small town, and sex. 
Tyler cited the involvement of schol- 
ars, teachers, and public-spirited lay- 
men in the deliberations of the com- 
mittee and in initial steps toward in- 
strument development. 

Curriculum Development for 

Elementary School Science 

This symposium was a joint session 
of Section Q, the National Association 
for Research in Science Teaching, and 
the American Educational Research 
Association (30 December 1965). 

Joseph Lipson reported on how the 
Learning Research and Development 
Center of the University of Pittsburgh 
has for the past two years been en- 
gaged in the preparation of individu- 
alized science lessons for the elemen- 
tary school. The individualized pro- 
gram depends on diagnostic pre- 
testing and achievement post-testing of 
the abilities of the students so that no 

of the public right down to the tests 
ultimately devised for use. It would 
yield expected outputs for schools of 
different types based on predictor vari- 
ables over which the school system 
has control. The five salient features 
of the plan are (i) direct pulblic in- 
volvement, (ii) continuous review, (iii) 
breadth of purposes, (iv) a cumulative 
program of research, and (v) encour- 
agement of vital diversity. 

Ralph W. Tyler discussed the work 
of the Exploratory Committee on As- 
sessing the Progress of Education. He 
pointed to the value of descriptive type 
information provided during the de- 
pression by the reports of the National 
Youth Commision, and national mea- 
sures in the fields of health and busi- 
ness; he noted that we do not have 
such information about the progress of 
education. He said a national assess- 
ment would differ from a national test- 
ing program in many ways. Each stu- 
dent would complete only a portion 
of the exercises and only a sample 
of students would be involved. There 
would be no scores or reports on indi- 
vidual students, teachers, or school sys- 
tems. Rather, descriptive reports would 
be made on 192 populations based on 
four age levels (9, 13, 17, adult), four 
regions, two socio-economic levels, 
three types of communities (large city, 
suburban, rural-small town, and sex. 
Tyler cited the involvement of schol- 
ars, teachers, and public-spirited lay- 
men in the deliberations of the com- 
mittee and in initial steps toward in- 
strument development. 

Curriculum Development for 

Elementary School Science 

This symposium was a joint session 
of Section Q, the National Association 
for Research in Science Teaching, and 
the American Educational Research 
Association (30 December 1965). 

Joseph Lipson reported on how the 
Learning Research and Development 
Center of the University of Pittsburgh 
has for the past two years been en- 
gaged in the preparation of individu- 
alized science lessons for the elemen- 
tary school. The individualized pro- 
gram depends on diagnostic pre- 
testing and achievement post-testing of 
the abilities of the students so that no 
student is asked to learn objectives 
which he has already mastered and so 
that each student is assured of mastery 
of the objectives of the lessons he has 
had. In order to have an effective co- 
18 FEBRUARY 1966 

student is asked to learn objectives 
which he has already mastered and so 
that each student is assured of mastery 
of the objectives of the lessons he has 
had. In order to have an effective co- 
18 FEBRUARY 1966 

Especially designed for 
Gel Filtration Chromatography 
Ion Exchange Chromatography 

Especially designed for 
Gel Filtration Chromatography 
Ion Exchange Chromatography 

1ex? A f L 1ex? A f L 

U 
THE STANDARD 
SEPHADEX LABO- 
RATORY COLUMN 
FOR DESCENDING 
CH ROMATOG. 
RAPHY 

U 
THE STANDARD 
SEPHADEX LABO- 
RATORY COLUMN 
FOR DESCENDING 
CH ROMATOG. 
RAPHY 

TF-`1T TF-`1T 

ASCENDING 
CHROMATOG- 
RAPHY-The 2.5 cm 
column is easily 
adapted by insert- 
ing TWO UPWARD 
FLOW ADAPTORS 

ASCENDING 
CHROMATOG- 
RAPHY-The 2.5 cm 
column is easily 
adapted by insert- 
ing TWO UPWARD 
FLOW ADAPTORS 

A product of over six years' 
research know-how 
brings you these 

I "exclusive" 
column features: 

I SPECIAL DESIGN BED SUPPORT-eliminates 
troublesome sintered glass disc 

2 MIXING CHAMBER-of less than 1/10% of 
bed volume minimizes sample dilution to insure 
optimal zone sharpness for critical separations 

3 INERT NYLON NETTING-on both the sample 
applicator and bottom endpiece eliminates ad- 
sorption of biologic material 

4 DESCENDING TO ASCENDING SYSTEM- 
easily converted by replacing both endpieces 
with upward-flow adaptors 

5 SAMPLE APPLICATOR-distributes the sam- 
ple evenly over the bed surface to insure sharp 
zones for critical separations and protects as 
well as stabilizes the bed 

6 SELECTED CONSTRUCTION MATERIALS 
-to avoid destruction of sensitive biologic 
materials 

A product of over six years' 
research know-how 
brings you these 

I "exclusive" 
column features: 

I SPECIAL DESIGN BED SUPPORT-eliminates 
troublesome sintered glass disc 

2 MIXING CHAMBER-of less than 1/10% of 
bed volume minimizes sample dilution to insure 
optimal zone sharpness for critical separations 

3 INERT NYLON NETTING-on both the sample 
applicator and bottom endpiece eliminates ad- 
sorption of biologic material 

4 DESCENDING TO ASCENDING SYSTEM- 
easily converted by replacing both endpieces 
with upward-flow adaptors 

5 SAMPLE APPLICATOR-distributes the sam- 
ple evenly over the bed surface to insure sharp 
zones for critical separations and protects as 
well as stabilizes the bed 

6 SELECTED CONSTRUCTION MATERIALS 
-to avoid destruction of sensitive biologic 
materials 

Available Sephadex Columns and Accessories 

Type Size 
Internal Diameter Length 

LABORATORY COLUMNS 

Sephadex Column K 15/30 1.5cm 30. cm 
Sephadex Column K 15/30 1.5 cm 30 cm 
Sephadex Column K 15/490 .5 cm 

90 
cm 

Sephadex Column K 25/45 2.5 cm 
45 

cm Sephadex Column K 25/100 2.5 cm 100 cm 

JACKETED COLUMNS 

Sephadex Column K 25/45 "jacketed" 2.5 cm 45 cm 
Sephadex Column K 25/100 "jacketed" 2.5 cm 100 cm 

UPWARD-FLOW ADAPTORS 

Upward-Flow Adaptors To fit all columns of 
2.5 cm internal diameter 

Information Service A comprehensive reference list, abstract cards, and other information on Sephadex products are available. Direct in- 
quiries on your letterhead to the local Pharmacia representative or to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 

(Inquiries outside North America should be directed to 
PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 

883 

Available Sephadex Columns and Accessories 

Type Size 
Internal Diameter Length 

LABORATORY COLUMNS 

Sephadex Column K 15/30 1.5cm 30. cm 
Sephadex Column K 15/30 1.5 cm 30 cm 
Sephadex Column K 15/490 .5 cm 

90 
cm 

Sephadex Column K 25/45 2.5 cm 
45 

cm Sephadex Column K 25/100 2.5 cm 100 cm 

JACKETED COLUMNS 

Sephadex Column K 25/45 "jacketed" 2.5 cm 45 cm 
Sephadex Column K 25/100 "jacketed" 2.5 cm 100 cm 

UPWARD-FLOW ADAPTORS 

Upward-Flow Adaptors To fit all columns of 
2.5 cm internal diameter 

Information Service A comprehensive reference list, abstract cards, and other information on Sephadex products are available. Direct in- 
quiries on your letterhead to the local Pharmacia representative or to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 

(Inquiries outside North America should be directed to 
PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 

883 

__ _ ___ _____. __ _ ___ _____. 

Laboratory Coiumns Laboratory Coiumns 

- I - - I - 

K6 K6 



Choice - not chance! Choice - not chance! 

New Precision High Vacuum Pumps 
are job-rated to meet your needs! 

New Precision High Vacuum Pumps 
are job-rated to meet your needs! 

Now you can eliminate the guesswork-and save money, too! 
From this newest, most complete line of internal vane mechan- 
ical vacuum pumps on the market today you can select a model 
performance matched to your job. Take your choice of both 
single and two stage models in capacity ranges from 25 to 1500 
liters/minute, at prices ranging from $100 to $1500. Guaranteed 
ultimate vacuum runs to 0.1 or 15 microns of mercury depend- 
ing on model. And because Precision Pumps are more effi- 
cient at actual working pressures-up to a remarkable 79%0/ 
at 1 micron-you not only get the job done faster, but can fre- 
quently use a smaller pump. Add handsome design, smaller 
size, quiet, vibration-free operation and you see why Precision 
is your best buy. Consult your Precision Scientific Distributor 
or write today for Bulletin 650. 

Since 1920 * The finest in Quality Laboratory Apparatus 

_- p^' ----- '-----'-- W _ _ 
SUBSIDIARY OF 

j PRECISION A 
i SCIENTIFIC CO. GCA 

_ ________ ________O________ _- bCORPORATION 

3737 W. Cortland Street, Chicago, Illinois 60647 
Local Offices in New York * Chicago * Los Angeles 

Now you can eliminate the guesswork-and save money, too! 
From this newest, most complete line of internal vane mechan- 
ical vacuum pumps on the market today you can select a model 
performance matched to your job. Take your choice of both 
single and two stage models in capacity ranges from 25 to 1500 
liters/minute, at prices ranging from $100 to $1500. Guaranteed 
ultimate vacuum runs to 0.1 or 15 microns of mercury depend- 
ing on model. And because Precision Pumps are more effi- 
cient at actual working pressures-up to a remarkable 79%0/ 
at 1 micron-you not only get the job done faster, but can fre- 
quently use a smaller pump. Add handsome design, smaller 
size, quiet, vibration-free operation and you see why Precision 
is your best buy. Consult your Precision Scientific Distributor 
or write today for Bulletin 650. 

Since 1920 * The finest in Quality Laboratory Apparatus 

_- p^' ----- '-----'-- W _ _ 
SUBSIDIARY OF 

j PRECISION A 
i SCIENTIFIC CO. GCA 

_ ________ ________O________ _- bCORPORATION 

3737 W. Cortland Street, Chicago, Illinois 60647 
Local Offices in New York * Chicago * Los Angeles 

884 884 

ordinated program of lesson writing, 
materials development, test develop- 
ment, and program evaluation, the en- 
tire sequence is keyed to statements 
of what the student is expected to be 
able to do after each lesson or group 
of lessons. Lessons in which the stu- 
dent is asked to transfer his knowledge 
to new problems, discuss a problem 
with other students, or explore a new 
environment are built into the lesson 
stream. 

Turning from the technical and 
pedagogic problems of lesson prepara- 
tion for individualized instruction, we 
have concerned ourselves with form- 
ing a basis for deciding what should 
be taught in the elementary school 
science program, how the objectives 
should be taught, and the criteria of 
performance which the children should 
be expected to meet. 

The lessons currently in use are 
based upon the AAAS process lessons 
and the lessons of the Science Curric- 
ulum Improvement Study of the Uni- 
versity of California at Berkeley. It is 
proposed that the next step in curric- 
ulum development might go beyond 
the process objectives which enable 
the student to organize information 
and events over broad areas of science 
and general experience. The lessons of 
the SCIS (Science Curriculum Improve- 
ment Study) are in the domain which 
we have in mind. These lessons teach 
highly general basic concepts using ex- 
periences which are familiar to the stu- 
dent and which can -be brought into 
the elementary school laboratory. Our 

proposal is that this program, integrat- 
ing process goals and developing con- 
cepts of wide application and gener- 
ality, be extended and at each point 
in the program we select those con- 
cepts which will most contribute to 
future learning and comprehension in 
science. 

Concept learning in the elementary 
school has a special meaning in our 
lesson plan. By concept formation is 
meant that the student can identify a 
class of objects or events when shown 
a sample of objects or events (for ex- 
ample, when shown three triangles the 
student should be able to say that 'they 
are all triangles), and that the student 
can distinguish instances and non-in- 
s'tances of the concept (for example, 
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student should be able to say that 'they 
are all triangles), and that the student 
can distinguish instances and non-in- 
s'tances of the concept (for example, 
which of the following figures are not 
triangles). This type of learning is em- 
phasized because it is evident that 
children can gain command over many 
hundreds of concepts and that these 
concepts are resistant to forgetting. 
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SCHOTT Absorption Type Colored Optical Filter Glass 
Processed in our New Rochelle Optical Shop in 100 types for ultra- 
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and spectral band filters. 

F/S Multi-Layer Interference Films 
Made in our New Rochelle High Vacuum Coating Laboratory. 

For dichroic and achromatic beam splitters and filters. 
High efficiency. . . . Relatively wide band. 

For lasers and masers 

99.8% reflectivity 

1064 nm 694.3 nm 634.8 nm 

Coatings available with peak reflectivity at any other desired wave- 
length. Unaffected by immersion in liquid nitrogen. Can easily be 
cleaned with acetone, alcohol or normal detergents. 

U.S. Importers and Distributors of Jena Glass for over 40 years. 

FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 

r~~~A h INC. Dept. 2826 
industrial Products Division ? Deerfield, Michigan 

UNATTENDED operation from test tube rack samples to Berkeley Scientific Laboratories 
printed readout in concentration units with rack and 
tube identification. Announces a truly Automatic 

Spectrophotometer System 

Reads and identifies over 200 samples per hour. 
Self-checking electronics and automatic standard monitoring. 
Can be furnished with Gilford 300, Beckman DU or other 
spectrophotometers. Additional analytical instruments 
on request. 

The new Model AS-10 Automatic Spectrophotometer includes an automatic sample changer, spectrophotometer, 
reliable electronic controller and printer. No sample handling required other than placement of tube racks in 
sample changer. Racks are machine coded-can be used in any sequence. Up to 20 racks each holding 10 
samples. Each tube automatically moves into position. Aspirator removes approximately 0.5 ml of sample and 
passes this into the spectrophotometer flow cuvette. Output of spectrophotometer is linearized with respect to 
Beer's Law and calibrated directly in concentration units. Readings are digitized and printed with corresponding 
rack number and tube number. 

Standards may be placed in one tube of each rack and preset upper and lower limits automatically checked. 
Standard readings outside preset limits stop operation and turn on error indicators. Options include punched 
paper tape or other computer compatible output and generalized function generator which allows precise 
calibration at five values of standard concentration. 

BERKELEY SCIENTIFIC LABORATORIES 
2229 Fourth Street, Berkeley, California 94710 [415] 841-8812 
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Laboratory experiences are used as the 
basis for concept formation because 
of the observed persistence which 
children show in manipulative exer- 
cises; because we avoid many of the 

learning problems which arise when 
we attempt to teach scientific ideas 
with purely graphic or verbal means; 
because of the opportunity for self- 
initiated exploration which the labora- 
tory materials provide; and because 
the properties to be observed cannot 
be fully displayed except in the labora- 
tory setting. 

Vocabulary plays an important role 
in the curriculum in order that the 
students can use a verbal sequence in 

applying the concepts to future prob- 
lems; so that the instructor or the in- 
structional materials can call forth the 

concept by the appropriate word; and 
so that at some point new principles 
can be taught by verbally indicating 
the relationship between previously 
mastered concepts. By building con- 

cepts upon verifiable, repeatable ex- 

periences we can ensure that the in- 
dividual citizen can make a reasonable 

interpretation of events which have a 
scientific context. If properly chosen, 
,the concepts will show a minimum in- 
terference of early learning with fu- 
ture learning. 

In order to illustrate the steps which 
must be taken to implement the sug- 
gested program, a scheme of course 

design will be suggested; current ex- 

perimental work in individualized edu- 
cation will be described insofar as it 

pertains to the theme of the talk. 
In particular, a comparison of grade 
school children and college freshmen 
will be reported. 

Lawrence Lowery tested the reliabili- 

ty of a unit prepared by the Elemen- 

tary School Science Project, and mea- 
sured children's attitudes toward sci- 

ence, the nature of science, and the 
scientist. The tests consist of three 

parts which use the projective tech- 

nique-Word Association Test, an 

Apperception Test, and a Sentence 

Completion Test. Reliability of the test 
was determined in two ways: (i) scor- 

ing between types, and (ii) the ranking 
of the same individuals 8 weeks later 
with no science being taught in the in- 
terim. 

The reliability is greater than .90. 
The validity was established through 
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High Energy 
Nuclear Reactions 
By ARTHUR BRADBURY CLEGG, Jesus Col- 
lege, Oxford. Describing some significant 
features of reactions produced by bom- 
barding nuclei with nucleons that have 
energies of 100MeV or more, this study 
makes an understanding of reaction mech- 
anisms possible, from which considerable 
information about the structure of the 
nuclei involved can be derived. Particular 
attention is given to some relatively simple 
reactions, including elastic and inelastic 
scattering and knockout reactions. 

7 figures. $2.90 

The Theory of 
Atomic Collisions 
Third Edition 
By SIR NEVILL MOTT, Univ'ersity of Caim- 
bridge, anld SIR HARRIE MASSEY, Univer- 
sity of Lonldon. This completely revised 
and expanded edition takes account of the 
substantial research that has been done 
since the second edition appeared in 1949. 
While incorporating the new methods and 
results, this edition follows the general 
lines of its predecessor. Research has been 
extensive in the area of collision phenome- 
na partly due to their applications in the 
study of the upper atmosphere, astro phys- 
ics, plasma physics, and lasers. 

191 figurles. $19.20 

The Algebraic 
Eigenvalue Problem 
By J. H. WILKINSON, Nationial Physical 
Laboratory, England. Since the advent of 
electronic computers a very large number 
of algorithms have been proposed for the 
solution of the algebraic eigenvalue prob- 
lem. In this book the relationships be- 
tween these algorithms are studied, and 
descriptions of both stable and unstable 
algorithms provided. Two related prob- 
lems, the solution of linear equations and 
the calculation of zeros of polynomials, 
are also covered, and the techniques of 
error analysis which are developed are 
applicable to a wide range of computa- 
tions. Illis. $17.60 

Melting and 

Crystal Structure 
By A. R. UBBELOHDE, Im7perial College, 
London; President, Faraday Society. This 
book aims to focus attention on liquids 
considered as "melts." Quasi-crystalline 
models and anticrystalline models related 
to them may often be better suited to de- 
scribe liquids not too near their critical 
points than the quasi-gaseous analogy. 
Many new avenues for research on fluid 
condensed states of matter involve this 
approach, and the book has been written 
to stimulate and serve in their explora- 
tion. 95 figures. $10.10 

Oxford University Press 
New York 
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though these tests proved out, they are 
not .to be used separately since all 
three are necessary before one may 
draw conclusions. 

The final session of Section Q's 
program consisted of contributed pa- 
pers (30 December). Paul Wittey 
(Northwestern University) summarized 
15 annual studies of television-view- 
ing habits of children and youth. 
Favorite programs and total viewing 
time were reported. Gains in vocabu- 
lary, changes in reading habits, relation 
to succession in school, and undesir- 
able outcomes were among conclusions 
discussed. Philip H. DuBois reported 
on the statistical procedures by which 
statistical controls may be substituted 
for experimental controls in educa- 
tional situations. The method involves 
(i) development of a hypothesis re- 
lating gain in proficiency to measur- 
able traits; (ii) measurement of perti- 
nent variables, including initial and 
final level of proficiency; and (iii) 
estimation of the relation between the 
primary variable and gain. Melvin P. 
Robbins (University of British Colum- 
bia) reported on a study which tested 
the Delacato conception for cer- 
tain cognitive abilities in children. His 
study fails to support the Delacato 
hypothesis. R. J. Tritschler (IBM) re- 
viewed the many problems faced by 
librarians in cataloging and retrieving 
printed materials. The potential solu- 
tion through the use of computers was 
presented. 

FREDERIC B. DUTTON, 

Secretary 

National Association of 

Biology Teachers (Q8) 

Four sessions comprised the core of 
the NABT program. In the session, 
"Specific techniques in biology," Nich- 
olas Eigsti (Ball State University) used 
yellow-green soybeans to show how 
genetic ratios can be taught as 
an open-ended experiment. Darwin 
Thorpe (Compton, California, Col- 
lege) showed -how he used 35-mm slides 
to make vertebrate dissections more ef- 
ficient. To show evolution, Marion 
S. Baran (Riverside-Brookfield High 
School, Illino;is) explained how he in- 
novated with plastic refrigeration con- 
tainers to raise Drosophila. One of the 
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problems with electrophoresis is its 
high cost. Sister Mary Ivo (Chicago 
Archdiocese) showed how she utilized 
simple and inexpensive equipment. 

Another session, "BSCS and re- 
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jL-iey laughed:^^ 
when Isat dwn to play 

:the 5Wathatron" 

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

jL-iey laughed:^^ 
when Isat dwn to play 

:the 5Wathatron" 
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"Little did they realize then that this was no ordinary $5,000 
Mathatron. All they could see was the simple algebraic keyboard, 

n. -1 'd ~~~~t ta. el:: 

^ ;: and the paper tape readout, -. ' ' :1:.1;^.1. :."1'.;:'. '':.^:;ll:..J^;^^^.i:;;l'.:::;:..l.l::i'^;::/.-^ I. 

"But underneath the Mathatron, cleverly disguised in the table, 
Mwas capacity bringing the totals to 48 individually addressable 

storage registers, 480 steps of program memory, 18 prewired pro- 

grams of 48 steps each, increased speed, and added program control! e 

By my right hand, unknown to those snickeringon m t, close 

by the candelabra, was an additional control boqx ;which tlm e, b 

blinking lights, which of the 10 loops I 'was addressing. And thee 
were. other buttons there, too. -: : 

"When I finished my evaluation ofr the formula involving trigono- 
metric, logarithmic and other functions, matrix mfanipulations, 
triangulation and the solution of polynomials, they applauded 
?:ngenerously." wSend for complete details. - 

C 
:td'n /l 

MATHATRONICS, !NC. 
257 Crescent Street, Waltham, Massachusetts 02154 (617) 894-0835 
Mathatron 8-48 plus Auxiliary Progra-m Stora 'e ferrite core memory, 100 column number capa city, 
8-9 signifsca o digit accuracy, automatic deirmal placement, 1: soid state logic & circuitry. Page 

nt^ :* ,;;.r fr a e ape: punc^ ea e'ln Lthrahesoje /ata t.'? re eran _6, h I:ii?:^'^ 'i^'^*.^ :1:::*..:.;*;:^ .:*' printr,papertapepun c/ add oter accessories avaalaC.8 
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ULTRA-HIGH 
PHOTOMETRIC SENSITIVITY 
WITH OPTIMUM STABILITY 

3860 ,? a/ 
Densichron 
Research Photometer 

A new, patented principle of "Dual Modulation" makes the 
Welch Densichron "400" Model 3860 the most sensitive, stable, 
accurate, and reliable photometer yet developed. With a sen- 
sitivity of 2.5 x 10-8 lumens, the 3860 may be used for critical 
measurements in light scattering, nephelometry, turbidimetry, 
chromatography, electrophoresis, reflectance and gloss, micro- 
densitometry, particle counting, blood counting, microelectro- 
phoresis, zeta potential, and other areas of research of largely 
unexplored potential to industry. Employs five log decades of 
multiplication to allow reading density to 5.5 without optical 
attenuation. Equipped with eight 10-turn memory potentiome- 
ters, 20-turn calibration control with lock, regulated power sup- 
ply, adjustable readout damping, and automatic "dark current" 
compensation injection. Please write or call us to discuss spe- 
cifics of your application. 

----- Telephone: (312) 677-0600 
V 

7354 North Linder Avenues 
7354 North Linder Avenue * Skokie, Illinois 60078 

Largest inventory of inorganic and 
organometallic compounds. Over 1400 
chemicals on the shelf, including: 

KBr, optical 
POF: 
Zn(Cu) couple 
NaHSeO3 

$30.00/100 gm. 
65.00/ 50 gm. 
14.00/ pound 
12.00/ 25 gm. 

Write for our catalog for the complete list. 

ALFA INORGANICS, INC. 
30 CONGRESS STREET, BEVERLY, MASSj 

NEW BROCHURE: 

High-Speed Top-Loading 
Balance for Teaching 

Needs, costs and performance of 
balances for teaching general chem- 
istry are discussed in a new bro- 
chure now available from Mettler 
Instrument Corporation. It tells how 
the Mettler P120 balance combines 
the speed of a simple top-loading 
scale with ?0.5 mg semi-analytical 
precision to meet specific require- 
ments of the general chemistry 
program. 

The work output of the P120 makes 
it more economical, on a cost per 
student basis, than a modern ana- 
lytical balance. 

Write for your copy to Mettler 
Instrument Corp., 20 Nassau Street, 
Princeton, New Jersey 08540. 

J"-J/L^/t^ jl^ ^ 

New low-cost 
fiberglass glove boxes 
from ] Hi 

Shown here: 
Radioisotope 
Glove Box 

BACTERIOLOGY 

COMPLETE $895 
CONTROLLED ATMOSPHERE 

COMPLETE $875 
RADIOISOTOPE 

COMPLETE $995 

With one-piece interiors 
that are smooth as glass, 
easy to clean, leakproof. 
Completely assembled, 
ready to use. 
For complete information contact 

your laboratory supply dealer 
or write LABCONCO, 
8805 Prospect, Kansas City, Mo. 
Phone: EM 3-1355. 
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search participation program," had 
Paul Geisert (Oak Park and River 
Forest, Illinois, High School) demon- 
strating his "think box," a skull into 
which students are encouraged to place 
questions. M. Cassandra Hickey (Med- 
ford, Massachusetts, High School) 
talked about her guide sheets which 
she used to help her students under- 
stand better the BSCS Yellow Version. 
In Oregon at Twality Junior High 
School, Arthur Biederman used his 
students as part of a NSF research par- 
ticipation ground squirrel study. And 
Gladys Kleinman (Rutgers University) 
explained her inquiry-oriented methods 
course to train nonscience oriented 
elementary teachers. 

In a session, "Teacher training and 
resource use in biology," Tom Mertins 
and Jerry Nisbet (Ball State Univer- 
sity) explained that 'their NSF sum- 
mer institute stressed cytology, ge- 
netics, and biochemistry to fill the void 
of most secondary teachers. Kenneth 
Bandel,ier (New Haven, Indiana, High 
School) reported on his research 
which showed that teachers seldom 
made use of community resources. 
The necessity of keeping records of 
an organization, which can be made 
available for research, was stressed 
by Myrl Lichtenwalter (Wells High 
School, Chicago.) 

In the last session, Alfred Novak 
(Stephens College) proposed a model 
college program for training future bi- 
ology teachers, and Charles Ostrander 
(Merced, California, College) showed 
his device for obtaining immediate 
evaluation of student response to pre- 
pared questions. And finally, John 
Cunningham (Florida State Univer- 
sity) explained how biological exam- 
ples can be used to build science con- 
cepts in elementary students. 

One of the most interesting and well- 
attended sessions was an "how-to-do- 
it" session where 20 teachers simultane- 
ously demonstrated their pet ideas. 

The highlight of the sessions was 
the NABT luncheon; Ralph Gerard 
(Univers!ity of California, Irvine) 
talked on brains and learning. 

HARRY K. WONG, 
Program Chairman 

Education (Q) 
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If you recognize this strip chart Trace 

but not this one 

Then let us send you the Disc Series-200 Integrator Bulletin, which explains 
how you can save time and increase accuracy in chart evaluation. 

The Integrator installs on standard strip chart recorders for fast, accurate evaluation of 
chromatograms. It provides a Trace readout which is automatically and continuously re- 
corded on the side of the chart and is a permanent record. The Integrator is particularly 
applicable to gas chromatography but can also be used to integrate any variable. In addi- 
tion to the Trace, a readout can be displayed on a manually controlled counting register. 
Price $585.00 . . . can be ordered with new recorders or installed on those already in 
service. Installation is simple and can normally be accomplished in a few hours by lab- 
oratory personnel. For details, contact your local recorder manufacturer or 
write to Disc Instruments, Inc. Integrators are available for most recorders. 
DISC INSTRUMENTS, INC. 2701 South Halladay Street, Santa Ana, DISC 
California 92705 . Phone: Area Code 714-549-0345 - TWX 714-546-0434 _ 
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applicable to gas chromatography but can also be used to integrate any variable. In addi- 
tion to the Trace, a readout can be displayed on a manually controlled counting register. 
Price $585.00 . . . can be ordered with new recorders or installed on those already in 
service. Installation is simple and can normally be accomplished in a few hours by lab- 
oratory personnel. For details, contact your local recorder manufacturer or 
write to Disc Instruments, Inc. Integrators are available for most recorders. 
DISC INSTRUMENTS, INC. 2701 South Halladay Street, Santa Ana, DISC 
California 92705 . Phone: Area Code 714-549-0345 - TWX 714-546-0434 _ 
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Mpis., Minn. 55414 

, 10 DAY FREE TRIALI g Basic Kit Includes Little DY FREE TRIAL 
Torch, 5 Tips, Hoses, and I understand this coupon entitles me to a 10 DAY 

Adaptors .............. $60.50 FREE TRIAL of the Little Torch kit I've indicated. 
Basic Kit Plus Regulators After 10 days I may return the kit without obliga- 
Includes Torch, Tips, Hoses, tion or you invoice me at price listed here. 

an Oxygen Regulator, and an Acety- NAME_ 
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STERILE OR CONTAMINATED? 

TSI TAPE 1 
identifies the condition! 

Protect laboratory personnel from Before Autoclav 
contamination and assure STERILE 
glassware for each test by following i 

- 

this simple procedure: 

1. Place all glassware in basket 
marked with TSI Tape. 

2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change STERILE STERILE 

ind icating "STERILE." SE STERILE 

3. Following use, and before dis- 

posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. After Autoclaving 

TSI is the only tape which shows a color change after 15 minutes in the 
autoclave at 250? F. TSI Tape leaves no sticky residue when removed. 

See your laboratory or hospital supplier for 
TSI (Time Sterile Indicator) Tape. 

',I.nK I 1 FFor samples and complete description write to: 

LRNES/ PROFESSIONAL TAPE CO., INC. 
L n A A T Itl t C . 

cI)S. F Rljrlinn+An Av(-nijp O RiverciHe_ Illinnis 60546 
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ANALYZED 
* * * 

Book now available 

580 pages, approx. 1150 
illustrations including 

color plates 
Fern leaves-cell patterns 

Basic 3-D structure- 
tetrad spore types, 

their paths of development 
Focal levels organized 

for easy reference 

Background material 
for book includes 
models, silhouette 

shadows, photomicrographs 
* * * 
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* 24 hour continuous or periodical 
sampling, completely represent- 
ative at any time. 

? 100% sampling down to electron 
microscope size. 

* No need for external cooling or 
water connections. 

* Completely automatic except for 
substrate change at 24 hours. 
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tively planned sessions that were con- 
cerned with the rapidly changing pat- 
terns of science education at all levels, 
from the primary grades through col- 
lege. 

Sessions on science in the elemen- 
tary school emphasized the great need 
for involving individual students in the 
process of science to achieve effective 
learning and for more open-ended ex- 
periments to help children understand 
the nature of science. One lecture pre- 
sented methods for using closed cir- 
cuit TV for observing and evaluating 
teaching techniques. 

We should give more attention to 
the preparation of teachers and help- 
ing them keep up to date in science. 
The most important thing that a teacher 
should develop in college is a sound 
philosophy-of science, of science 
teaching, and of life in general. This 

philosophy is not usually what is taught 
in formal classes, but what is learned 
in the many classroom and life situa- 
tions on the campus. 

The session on science in the junior 
high school dealt specifically with 

achieving balance in teaching the phys- 
ical sciences. One speaker showed how 
the earth and space sciences can serve 
as a unifying theme for teaching sci- 
ence. There is a lack of adequate em- 
phasis on the laboratory in junior high 
school and a need for providing more 
adequate facilities and equipment. 

Problems of teaching science in the 
junior college were also discussed. 
There is a need for more interplay 
between administrators and professors 
in 4-year colleges and their counter- 
parts in the junior colleges. In some 
colleges an alarming trend away from 
emphasizing scientific literacy for gen- 
eral education is indicated through the 
decreased emphasis on science for gen- 
eral education and the increased em- 
phasis on the separate disciplines. 

There is an encouraging improve- 
ment in the academic quality of junior 
college teachers, often placing them on 
equal intellectual footing with the pro- 
fessors in the 4-year college. The jun- 
ior college science staff is making 
commendable efforts to solve the prob- 
lems of the wide range of ability levels 
among students and relieving the pres- 
sures of rapidly increasing enrollments. 
Although professors in junior colleges 
are giving an increasing amount of at- 
tention to research, teaching is their 
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primary function and interest. This, to- 
gether with the fact that the best teach- 
ers are teaching introductory as well 
as more advanced courses, creates a fa- 
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There it goes.., 
another radiochemical shipment 

from Tracerlab 
Our records show that our current speed record from receipt 
of order in Waltham, Mass. to delivery in Berkeley, Calif. now 
stands at 19 hours. The way we're going, it isn't going to stand 
very long. Speed is just naturally part of the Tracerlab radio- 
chemicals service - along with superlative purity, widest range 
(more than 900 stock compounds at last count), and friendly, 
personal attention to your every need. 
Prove it to yourself. Call Dr. John Leak at TW 4-6600, area code 
617 ... and help us break a new record in speed and service. 

E I TRACERLAB 
A Division of Laboratory For Electronics, Inc. 

WALTHAM, MASSACHUSETTS 02154 

Film Badge Service * Health Physics * Bioassays * Sources * Nuclear Instrumentation * Radiochemicals 
Radioactive Waste Disposal * Radiation Monitoring Instrumentation * Isotope Applications 
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f CONSULTANTS 

BUREAU 
announces 

2 important mainland 

CHINESE JOURNALS 
Available for the first time in authoritative 
cover-to-cover English translation, edited by 
outstanding U.S. scientific authorities. Subscrip- 
tions begin with the 1966 volume year. 

ACTA CHIMICA SINICA 
Under the Advisory Editorship of 

Professor JU CHIN CHU 
Department of Chemical Engineering, 
Polytechnic Institute of Brooklyn, Brooklyn, N.Y. 

This major Chinese chemistry journal reports on advances 
in physical, organic, inorganic, analytical, electrochemi- 
cal, biochemical and applied chemical research published 
by the Chinese Chemical Society in Peking. 
Annual subscription: 6 issues $175.00 

ACTA MECHANICA SINICA 
Under the Advisory Editorship of 

Professor HSUAN YEH 
Director, Towne School of Civil and Mechanical Engineering, 
University of Pennsylvania, Philadelphia, Pa. 

An outstanding Chinese journal of mechanics devoted to 
research in applied mechanics (elasticity, plasticity, auto- 
matic control theory, fluid mechanics, etc.) and applied 
mathematics from the Institute of Mechanics in Peking. 
Annual subscription: 4 issues $135.00 

SEND ORDER TO YOUR BOOKSELLER OR 

CONSULTANTS BUREAU 
227 West 17th Street, New York, N.Y. 10011 

Please enter a 1966 subscription to: 
- 

ACTA CHIMICA SINICA 
- 

Send sample copies 

- ACTA MECHANICA SINICA 

I Send tables of contents 

Name .......................................... ......... 

Affiliation ................................................... 

Address ..................................................... 

.......... ...............o..., .. ............, ........ .. 

9-66 
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* TRANSPARENT 
* EASILY PIERCED 

DISPOSABLE 
Polypropylene Tubes 

Using cellulose nitrate? Here's a 
new, better tube with all its advan- 
tages and none of its drawbacks. 

Poly-thin Centritubes are thin- 
walled polypropylene - a new 
IEC breakthrough in plastic 
technology. 

Available in sizes ranging from 
10 ml to 100 ml. Order today from 
your IEC Dealer. 

Send for Bulletin PL 

INTERNATIONAL ICC EQUIPMENT COC 

300 Second Avenue. Needham Heights, Mass. 02194 
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vorable situation for providing students 
with a sound introduction to science. 

Several groups met to discuss spe- 
cific topics related to science teaching 
in junior college. A report of these dis- 
cussion groups is available on request 
from NSTA, 1201 Sixteenth Street, 
NW, Washington, D.C. 20036. 

One of the problems facing teachers 
and administrators is that of effecting 
changes in teaching techniques and con- 
tent in the classroom. In-service educa- 
tion and new techniques for evaluation 

provide excellent opportunity for ac- 
celerating these changes. One speaker 
discussed the role of education in our 
society and the potential assistance for 

change available at all levels of instruc- 
tion through federal funds. In the fu- 
ture it is probable that increasing at- 
tention will be given to implementing 
changes and encouraging schools at 

every level to improve their instruc- 
tional programs. 
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Information and Information and 
Communication (T) 

Current Issues in Communication 
of Science II: The Scientific 

Meeting and Related Publications 

The panel on Scientific Meetings (27 
December 1965) observed that there 
are many purposes for scientific meet- 

ings; among the most constructive uses 

by scientists are: Reporting and learning 
about new research developments; sur- 

veying the state of the art of an area; 
personal contact, both professional and 
social; and building interdisciplinary 
bridges. These purposes are accom- 

plished to varying degrees by the many 
types of meetings now offered. 

However a great deal of both direct 
financial outlay and valuable time is 
now consumed by meetings. This has 
reached the point where the value of 

present meeting activities is being ques- 
tioned with increasing seriousness. 
There is not any good method of evalu- 
ation and it is rather widely assumed 
or estimated that the return on total 

expenditure is small. The planning and 

sponsorship of meetings is moving from 
the scientific and professional societies 
toward the federal government and 
trade associations. 

More clarity of objectives is needed 
in planning most meetings as is more 
care in setting structure in accordance 
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Sure Cure for 
Electronic Frustration 

Through solid state digital logic pack- 
ages (called DigiBits) we have taken a 
great deal of the old frustration out of 
electronics in the research lab. Reli- 
ability is a prime example. Once a Digi- 
Bit system is properly programmed it 
just goes and goes and goes. No moving 
parts, no points to burn out and most 
important, no equipment failure midway 
through an experiment. What could be 
more frustrating than seeing a whole 
experiment washed out due to faulty 
equipment? 

Consider versatility too. With DigiBit 
logic modules you decide what the 
equipment should do to fit your experi- 
ment. Using techniques borrowed from 
the computer field, an infinite variety 
of networks can be established quickly 
by interchanging or plugging in differ- 
ent modules. In fact by utilizing a cer- 
tain amount of permanent pre-wiring, 
networks can be changed in seconds. 
How many new horizons does that open 
up? Used to be you'd have to settle 
for solutions governed by the capability 
of the equipment. With DigiBits you're 
restricted only by your own imagination. 

Looking for a new way of life? Ask 
BRS to give you the complete story on 
DigiBit Systems. Ask too about the BRS 
free Design Assistance Service-valuable 
advice that's appreciated by the engi- 
neer and non-engineer alike. 
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with objectives. In addition, the struc- 
ture of systems of meetings sponsored 
by major societies and other organiza- 
tions ought to be examined with objec- 
tives in mind. More carefully docu- 
mented study of meetings with these 
matters in mind should prove valuable 
and the cost of such situdies certainly 
should be returned manifoldly by the 
reduced expenditures and increased 

yield of value from meetings. 
RICHARD KENYON, 
Program Chairman 

State of the Art and the Prospects 
for Data Gathering, Storage, 
Transformation, and Retrieval 

The field of information transfer is in 
a phase of transition. In the session, 29 
December 1965, on "Data gathering, 
storage, transformation, and retrieval," 
Walter M. Carlson (Department of De- 
fense) presented recent findings that 
show local and informal transfer (face- 
to-face and telephone communication, 
personal and office files, and others) pre- 
dominate markedly in frequency of use 
over formal transfer involving national 
or regional libraries, bibliographic ser- 
vices, document-retrieval systems, and 
journals. Carl F. J. Overhage (M.I.T.) 
then outlined the program of research 
(Information Transfer Experiments) 
recommended by last summer's Plan- 
ning Conference to improve informal 
transfer and introduce into formal 
transfer some of the convenience and 
quick responsiveness that have hereto- 
fore characterized informal but not 
formal transfer. The Intrex program 
calls for a melding of the concepts of 
library and multiple-access (for example 
"time-sharing") computer and, in ac- 
cordance with Carlson's philosophy, an 
emphasis on the needs and points of 
view of the users of information. In the 
final talk, J. C. R. Licklider (IBM) fo- 
cused attention upon the prospects for 
"on-line information networks" in 
which systems similar to Intrex in va- 
rious parts of the country (or of the 
world) will be interconnected through 
telecommunication channels. He ad- 
duced support for the ideas that the 
technological bases (storage, transmis- 
sion, processing, display, and so forth) 
for such systems are rapidly coming 
into being and that much of the re- 
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search and development during the next 
few years aimed at a "national infor- 
mation system" should be directed to- 
ward on-line networks in which "con- 
tent" as well as document-retrieval (that 
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Choose 
FROM THE BEST IN 

ENVIRONMENTAL ROOMS 

..choose LAB-LINE, of course! 

i , I WE BLOW HOT AND COLD . . . tem- 
k- pered air, that is! Controlled 
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is, "bibliographic-control") information 
exists, and is used, in computer-proces- 
sible form. Discussion ranged over a 
broad field-browsing in a semiauto- 
mated information system, "negoti- 
ating" retrieval specifications through 
conversational man-computer interac- 
tion; cost of storing the contents of the 
Berkeley library in computer-processible 
form; an experimental on-line informa- 
tion network for universities. 

J. C. R. LICKLIDER, 
Program7 Arranger 

Society of Technical Writers 

and Publishers (T2) 

During a panel discussion, "Strength- 
ening the scientist's communicative 
skills" (30 December 1965), H. C. 
McDaniel (Westinghouse Electric 
Corporation, Pittsburgh) noted that the 
course this country will pursue for the 
next few years will be determined 
largely by the rate of technological ad- 
vancement, and that the private citizen 
must be kept informed so that he can 
make intelligent decisions. Scientists 

possess at leaslt two vocabularies-the 
common English vocabulary, and the 
specialized technical and scientific vo- 
cabulary. In communicating research 
results, the audience determines word 
choice. It is not enough to use only 
words the reader can understand; these 
must also be words he cannot mis- 
understand. Manuscripts should be free 
of bias, particularly if this relates to 
conclusions. The more objective the 
analysis, the more useful the results. 

In examining "the valued decision" 
within the framework of today's com- 
plex society, Harold Hornby (Ames 
Laboratory, National Aeronautics and 

Space Administrations, Sunnyvale) ana- 
lyzed factors such as criteria for value 
judgments, evaluation of alternative ap- 
proaches, mechanisms for assuring ob- 
jectivity, and today's planning vis-a-vis 
tomorrow's anticipated requirements. 
It was shown how these criteria relate 
to the universality of science and to 
the strengthening of the concept of 
total education. 

Improved methods of scientific re- 
porting were considered by Carl M. 
Johnson (U.S. Navy Electronics Labo- 
ratory, San Diego). Noting that much 
time, effort, and money have gone into 
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er and readily found in the document 
center. The QRC (quick reader com- 

prehension) reporting technique was 
cited as an example of an effective in- 
formation retrieval method now being 
used successfully at the Navy Elec- 
tronics Laboratory and elsewhere. 

Supervision as the key to effective 
communication was discussed by James 
W. Souther (University of Washington, 
Seattle). It was pointed out that the 

supervisor-the university professor 

guiding the work of graduate students, 
or the scientist-supervisor in industry 
or government directing the work of 
scientists-exerts a powerful influence 
on scientific writing. No longer can we 
afford supervisors who do not meet 
their responsibilities with respect to 

strengthening the communicative skills 
of those who work for them. If science 

supervisors are to exert a positive in- 
fluence, they must understand the kinds 
of problems science writers must solve, 
must identify the informational needs 
and the reading habits of the anticipated 
audience, and must establish proce- 
dures for effectively directing the writ- 

ing of scientists. 
The panel was cosponsored by AAAS 

(Section T) and the Society of Tech- 
nical Writers and Publishers. Gunther 
Marx (IIT Research Institute, Chicago) 
arranged the session and presided at 
the meeting. 

GUNTHER MARX, 

Program Chairman 

Statistics (U) 

Section U sponsored or cosponsored 
28 sessions at the 1965 AAAS meetings 
in Berkeley. The largest group of meet- 
ings (18) were the December sessions 
of the Fifth Berkeley Symposium on 
Mathematical Statistics and Probability. 

The address at the vice-presidential 
session was given by Oscar Kempthorne 
on "The classical problem of inference 

-goodness of fit." Arrangements for 
this address were made after it was 
learned that Dr. Fry would not 'be able 
to attend. Neyman, first chairman of 
Section U and organizer of the Berke- 
ley Symposium, presided. 

The 18 sessions of the Berkeley sym- 
posium included 65 papers on subjects 
such as weather modification, informa- 
tion processing and cognition, medical 
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The earlier meetings of the Berkeley 
Symposium were held in June and addi- 
tional sessions were held in January 
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1966. The papers will be published by 
the University of California; papers 
on weather modification and discussions 
will form a separate volume. 

A major problem in the epidemiol- 
ogy of mental disorder is that no single 
set of statistics can be taken as truly 
representing either incidence or preva- 
lence. At a session arranged for the 

Population Association by Everett Lee 

(University of Pennsylvania) results ob- 
tained from various sources were criti- 

cally examined. Enough agreement as 
to some of the most important differen- 
tials appears to establish important ele- 
ments in this area. 

A session, "Experiments on operating 
information systems," arranged by Ezra 
Glaser (National Institute of Health) 
discussed the actual problems encoun- 
tered at the Patent Office and elsewhere 
in developing search systems and other 
information procedures. 

Other sessions cosponsored by Sec- 
tion U included the symposium on 

Measuring Quality in Education (with 
Section Q and others), Computers and 
Universities (with Section P and others), 
a session on Statistical Methods of Bio- 

assay arranged for the Biometric Soci- 
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ety (ENAR) by Douglas Robson (Cor- 
nell) and two sessions arranged by the 
Biometric Society (WNAR). The Sec- 
tion also cosponsored the two sessions 
arranged by the Society of Systematic 
Zoology on "Biological data retrieval 
and computer analysis." 

MORRIS ULLMAN, 

Secretary 

Biometric Society, Eastern 

North American Region (U3) 

The session on bioassay placed em- 
phasis on the use of prior informa- 
tion in the statistical design and anal- 
ysis of routine assays. Variances 

among previous slope and intercept 
estimates for the Standard Preparation 
provided the basis for deciding the 
number of doses of Standard and Test 

Preparations to include in a parallel- 
line assay. A numerical illustration 

comparing variances of potency esti- 
mates based on a single dose of Test 

Preparation and 0, 1, or 2 doses of 
a Standard antibiotic showed that for 
a fixed total number of observations 
the 1-point assay, using prior esti- 
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Preparation and 0, 1, or 2 doses of 
a Standard antibiotic showed that for 
a fixed total number of observations 
the 1-point assay, using prior esti- 

mates of both slope and intercept 
for the Standard, was less accurate 
than the 2- and 3-point assays. The 
problem of nonparallelism between 
Standard and Test dosage-response 
curves was examined and formulas 
were presented for confidence interval 
estimates of dose-specific potency val- 
ues. In quantral response assays where 
the probit slope (1/cr) is known a 
priori, the LD^,( can be estimated 
homoscedastically by an "up and 
down method" in which animals are 
tested singly in sequence at dose lev- 
els which change by ccr units in each 
trial. If an animal does not respond 
then the dose is increased for the next 
animal-otherwise the dose is de- 
creased. The experiment is terminated 
after a fixed number of trials follow- 
ing the first change in direction of 
dosage increment. The LD.-, is then 
estimated by the maximum likelihood 
method. For c= 1, errors of ? 2cr/3 
in setting the dose increment value 
were shown to have a negligible ef- 
fect with respect to variance and bias 
of the LD,(, estimate. 

D. S. ROBSON, 
Program Chairman 
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GAS MIXING PUMP 
Prepares Calibration Gases 

Gas analysis accuracy depends on the accuracy and 

availability of high quality gas standards in sufficient 

variety for full range calibration of your analyzers. 
Such high quality and stable gas standards are diffi- 
cult to obtain, expensive, and create storage problems. 

With i/a gas mixing pumps and 1 tank of 100% 

CO2 or other gas you can obtain the exact calibration 

ranges, accurate to +0.05%, your instruments 

require. 

These precision pumps consist of durable bronze 

gears, and double single-acting piston systems in an 
oil bath housed in plexiglass. Mixing ratios are 
obtained by interchanging paired gears outside this 

housing. 
Prices from.$755 

Write for technical details. 
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Bendix Automatic 

Polarimeters are the most 

accurate available. 

It figures. They're 
the most sensitive, too. 

With a sensitivity of 0.0001? and accuracies to 
+0.0002?, Bendix? polarimeters are powerful analyti- 
cal tools. They often give more precise results than 
methods based on any other physical or chemical 
phenomena. 

Three types are available, differing only in their 
readout: basic, recording and our four-place digital 
readout model. All are electronic throughout, so 
they'll operate a recorder directly. 

Basic range is from -500 millidegrees to +500 
millidegrees from any preset point. Completely accu- 
rate readings can be obtained in less than 30 seconds, 
visible in normal room light. Extreme sensitivity 
makes practical the use of very short sample cells. (All 
kinds are available as optional equipment.) 

All features considered, Bendix automatic polar- 
imeters are naturals for quality control, process con- 
trol, reaction monitoring and for studying optical and 
physical properties. Like more information? Just 
contact us at 3625 Hauck Road, Cincinnati, Ohio. 

Bendix Cincinnati builds mass spectrometers, 
polarimeters, polarographic systems, viscometers and 
other scientific instruments for over 100 areas of 
research and analysis. 

Visit our Booth 63-64 at the Pittsburgh ACAS Meeting 
Feb. 21-Feb. 25, 1966 

Cincinnati Division 
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If you use your pH Meter around water or chemicals-indoors or outdoors 

-then you should have the new Photovolt ph Meter, Model 126. It's com- 

pletely sealed-shock resistant... resists fumes, corrosion and mildew, 

No warm up time necessary-has remarkable stability. Convenient carry- 

ing handle allows for 3-position operation. 

Ask your Laboratory Supply Dealer or write to 

PHOTOVOLT 

PHOTOVOLT CORP. 1115 Broadway, New York, N. Y. 10010 
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Science in General (X) 

Sigma Delta Epsilon (X3) 

A luncheon for all women in sci- 
ence was held in the Women's Faculty 
Club of the University of California in 
Berkeley on 28 December 1965. Mary 
L. Willard (Pennsylvania State Univer- 
sity; past president and national honor- 
ary member of Sigma Delta Epsilon) 
was the speaker. She gave a very inter- 
esting talk on criminalistics and called 
on members of the audience to act as 
visual aids to illustrate her stories. 

The annual dinner and Grand Chap- 
ter meeting was held on 29 December 
1965. National honorary membership 
was conferred on four members of the 
Fraternity; Helen Dyer and Mary E. 
Maver, in absentia; Mary Rogick, post- 
humously; and Anna Rachel Whiting, 
in person. Whiting, at present a con- 
sultant to the Oak Ridge National Lab- 
oratories, Biology Division, gave a 
brief talk on her studies on the genetics 
of Habrobracon wasps through the use 
of x-ray irradiation at various stages 
of the wasps' development. She plans 
now to study the effect of weightless- 
ness on the genetics of this species by 
sending wasps into space on a Gemini 
flight. 

Eleanor Alexander Jackson, one of 
the recipients of the 1965 grants-in- 
aid, reported on her attempts to culti- 
vate M. leprae on media used for the 
growth of M. tuberculosis. She has 
been able to grow the organism from 
freshly excised leproma nodules sent 
to her from Brazil and to produce 
lepromalike lesions with them in new- 
born rats. 

At the business meeting money was 
appropriated for three additional 
grants-in-aid for 1966, a check for 
$200 was contributed to UNESCO to 
help finance science education in Ni- 
geria, and the Miles College project was 
extended for the new fiscal year. 
Amendments to the constitution and 
bylaws were adopted to implement the 
change in fiscal year. The possibility of 
creating a new office, that of business 
manager for the fraternity was discuss- 
ed and the present treasurer appointed 
to fill the office until it can be properly 
established at the next meeting of the 
Grand Chapter. Finally, national offi- 
cers were elected and installed to take 
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XENON 
XENON-MERCURY 
LAMP ASSEMBLIES \ 
with quartz optics, reflectors 

FOR COMPACT ARC LAMPS 
150 - 5000W 

HEAT EXCHANGERS FOR INERT 
GAS PURGED UNITS 

Ask for 
Bulletin 

LH 151 N 

MANUFACTURER OF INSTRUMENTS 
AND MONOCHROMATORS FOR 

THE PHYSICAL SCIENCES 
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WESTWOOD, NEW JERSEY 

XENON 
XENON-MERCURY 
LAMP ASSEMBLIES \ 
with quartz optics, reflectors 

FOR COMPACT ARC LAMPS 
150 - 5000W 

HEAT EXCHANGERS FOR INERT 
GAS PURGED UNITS 

Ask for 
Bulletin 

LH 151 N 

MANUFACTURER OF INSTRUMENTS 
AND MONOCHROMATORS FOR 

THE PHYSICAL SCIENCES 

\ 5 T R UM E N T - T- EC. 

WESTWOOD, NEW JERSEY 

I ._I LIII -~~_I ~ I ._I LIII -~~_I ~ 



Sizes: 22, 45, 71, 128, 200, 310, 510 ml. and larger. 
Materials: T316 stainless, Monel and other alloys. 
Working pressures: up to 5000 psig. and higher. 
Maximum temperatures: 350?, 5000 C. and higher. 
Valves, electrodes and other fittings can be provided. 
Let PARR help you select a combination suitable for 
your particular requirements. 

F-~~~~~~~' 

F 
NO VALVES * NO CONTAMINATION 

NO CORROSION * NO CLEANING 
In Sigmamotor AL Pumps a loop of , 
plastic tubing is placed in back- of 
plate "X". A rotating eccentric shaft 
tilts this plate in a nutating manner J %t 
compressing the tubing and forcing " 
liquid or slurry around the loop. Speed 
of DC Motor is varied by a solid state 
converter operating on regular 115 x 
Volt AC. Flow rate can be recorded and 
repeated exactly. Set-up and calibra- 
tion is quick and easy. 

* Column Chromotography 
* Feeding-Sampling 

, - t i < - * Drug Infusion 
S AMOTOR CAPACITIES: 

AL-2E, 1.5 to 120 ML/Hr. $285; 
AL-4E, 10 to 900 ML/Hr. $295 

I SIOMAMOTOR 
I N C O R P O R AT ED 

68 North Main St. ? Middleport, N. Y. 

ctionation apparatus is the only equipment which 
ar gradient out the top of the centrifuge tube and 
s arrangement eliminates the zone distortion and 
from pumping or draining the gradient column 

serted in the bottom of the tube. 
)CO fractionation apparatus is easily accomplished 
JV peaks on the recorder chart is directly propor- 
laterial in the corresponding zone. 
I by Dr. M. K. Brakke in his paper: 
1 of Centrifuged Density Gradient Columns, 
i, 271, (April 1963). We will send a reprint of Dr. 
st. ISCO Density Gradient Fractionators are priced 
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E PACE 

IF IW LABORATORY X 
" THERMOCOUPLE 

REFERENCE JUNCTION 
No Ice No Cooling 

* Ice Point Reference Temperature. No 
refrigeration or ice bath maintenance. 

* Portable, self-contained. 
* May be operated at ambient 

temperatures below 320F. 
* Provides a precise, stable temperature 

reference in applications involving 
up to eight thermocouple temperature 
measurement channels. 

* Weighs only 7 pounds. 
* DC and Rack mount models also 

available. 
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available. 

Write for complete PACE catalog. Write for complete PACE catalog. 

NEGA-TUBES 
protect your negatives 

NEGA-TUBES are thumb-cut manila packets 
with glassine envelopes or acetate sleeves 

NEGA-TUBES 
protect your negatives 

NEGA-TUBES are thumb-cut manila packets 
with glassine envelopes or acetate sleeves 

35-A-6 (Shown)-Acetate; 6 strips 
of 6-.5mm .................... $ .27 
35-G-6--Glassine Envelopes; 6 strips I - ^w w 

35-A-6 (Shown)-Acetate; 6 strips 
of 6-.5mm .................... $ .27 
35-G-6--Glassine Envelopes; 6 strips I - ^w w 

of 3--214 x 31/4 film ...... ...... 31 
22-5-G-Glassine Envelopes; 5 strips 
of 3--2V4 x 3/4 film ............ .16 

NEGA-FILES available for all NEGA-TUBES 

Send For 
Catalog of 
Complete NEGA FILE 
Filing Systems 
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Forthcoming Events Forthcoming Events 

March 

1-2. Dairy Engineering, natl. conf., 
Michigan State Univ., East Lansing. (C. 
W. Hall, Agricultural Engineering Dept., 
Michigan State Univ., East Lansing) 

1-3. Space Maintenance and Extra- 
Vehicular Activities, natl. conf., Orlando, 
Fla. (M. B. Goldman, Mail No. 302, Mar- 
tin Co., Baltimore, Md. 21203) 

1-10. Industrial Development in the 
Arab Countries, regional symp., Kuwait. 
(Intern. Agency Liaison Branch, Office of 
the Director General, Food and Agricul- 
ture Organization, Via delle terme di 
Caracalla, Rome, Italy) 

2-4. Air Pollution Medical Research, 
AMA conf., Los Angeles, Calif. (Dept. of 
Environmental Health, American Medical 
Assoc., 535 N. Dearborn St., Chicago, 11l1. 
60610) 

2-4. Plasmadynamics, conf., Monterey, 
Calif. (American Tnst. of Aeronautics and 
Astronautics, 1290 Sixth Ave., New York 
10019) 

2-4. Scintillation and Semiconductor 
Counters, 10th symp., Washington, D.C. 
(W. A. Higinbotham, Brookhaven Natl. 
Laboratory, Upton, L.T., N.Y.) 

3-4. Louisiana Soc. for Electron Micros- 
copy, 3rd annual symp., New Orleans. (W. 
R. Goynes, Southern Regional Research 
Laboratory, Box 19687, New Orleans) 

3-5. Pb-Zn-Barite-Fluorite Symp., New 
York, N.Y. (C. H. Behre, Jr., Behre Dol- 
bear & Co., 1 Broadway, New York 
10004) 

3-5. Central Surgical Assoc., Chicago, 
11. (C. E. Lischer, 457 N. Kingshighway, 
St. Louis 8, Mo.) 

4-5. Cineradiology, 5th symp., Roch- 
ester, N.Y. (R. Gramiak, Div. of Diag- 
nostic Radiology, Univ. of Rochester Med- 
ical Center, Rochester 14620) 

4-6. American Assoc. of Pathologists 
and Bacteriologists, 63rd annual mtg., 
Cleveland, Ohio. (P. Fitzgerald, Downstate 
Medical Center, 450 Clarkson Ave., Brook- 
lyn 3, N.Y.) 

5-10. International Acad. of Proctology, 
18th annual conv., Miami Beach, Fla. (A. 
F. Cantor, 147-41 Sanford Ave., Flushing, 
N.Y. 11355) 

6-11. American Soc. of Photogram- 
metry, Washington, D.C. (C. E. Palmer, 
5917 Brookview Dr., Brookland Estates, 
Alexandria, Va.) 

7-9. Fundamental Cancer Research, 20th 
annual symp., Univ. of Texas, Houston. 
(M. Mandel, Dept. of Biology, M. D. 
Anderson Hospital and Tumor Inst., Univ. 
of Texas, Houston 77025) 

7-9. Electric Propulsion, 5th conf., 
American Inst. of Aeronautics and Astro- 
nautics, San Diego, Calif. (A. T. Forrester, 
Electro-Optical Systems, Inc., 300 N. Hal- 
stead St., Pasadena, Calif. 91107) 

7-9. Space, 3rd congr., Cocoa Beach, 
Fla. (R. M. Barnes, PAA-Guided Missiles 
Range Div., Bldg. 423, MU 111, Patrick 
Air Force Base, Fla.) 
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7- 11. American Soc. for Metals, western 
metal and tool exposition and conf., Los 
Angeles, Calif. (The Society, Metals Park, 
Ohio) 

7-11. Society of Plastics Engineers, 22nd 
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ACTON RAYSPAN ACTON RAYSPAN 

SERIES 100 SERIES 100 
REAL-TIME SPECTRUM ANALYZER 

* * * 

9* *-) WITH MAGNETOSTRICTIVE FILTER DATA SAMPLING 

Immediate spectral analysis with up to 100,000 samplings per second with capacitive 
commutation * Frequency range to 100kc * Models with 100, 250, or 500 mag- 
netostrictive filters with bandwidths controllable to 3db (3-120cps) * Output pre- 
sented on chart recorder, oscilloscope or any other display desired * Preserves 
ALL spectral events as they occur for advantageous uses in radar and sonar doppler; 
seismic, oceanographic and geophysical events; telemetry; physical transients; medical 
sounds * Solid state throughout. 

REAL-TIME SPECTRUM ANALYZER 
* * * 
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sounds * Solid state throughout. 

ACton starts with AC. If you work with it, call us. ACton starts with AC. If you work with it, call us. ? 1965 ? 1965 

D) 531 MAIN STREET ACTON, MASSACHUSETTS 
a subsidiary of BOWMAR INSTRUMENT CORPORATION 

D) 531 MAIN STREET ACTON, MASSACHUSETTS 
a subsidiary of BOWMAR INSTRUMENT CORPORATION 

Laboratories, Inc. Laboratories, Inc. 



For those interesfed in 

RNase 
We must modestly point out that Sigma has had many years of 
experience preparing carefully purified fractions of "A" and "B". 
Many of the world's leading authorities have had their own special 
preparations made-to-order by Sigma. We offer a wide range of 
"Grades" and would gladly produce to your specifications too. 

Since many workers have had trouble obtaining published con- 
stants on oxidized RNase, we are pleased to offer: 

OXIDIZED RNase-A 

Type XII-AO 

Prepared from our "best" chromato- 

graphed RNase-A 

Also available 

RNase-S 

Proteaze treated RNase-A 

RNase-S-PROTEIN 

RNase-S-PEPTIDE 

Prepared by fractionating 
Protease treated RNase-A. 
While the Protein and Peptide are 

inactive, a mixture of the two re- 
stores full enzymatic activity. 

10 mg-$ 16.50 
100 mg- 100.00 

5 mg-$ 7.50 

25 mg- 27.00 

100 mg- 75.00 

1 gm- 490.00 

5 mg-$ 24.00 

10 mg- 40.00 

25 mg- 80.00 

100 mg- 250.00 

Ref.: Crestfield, et al., J.B.C., 238, 622 & 2413, (1963). 
Vithayathl & Richards, J.B.C., 236, 1386, (11(61). 

FLUORESCEIN MERCURIC ACETATE 

A new reagent useful in the detection and assay of Disulfide Groups 
by Fluorescence quenching, either on paper chromatograms or in 
solution. 

Ref.: Karush, et al., Anal. Biochem., 9, 100, (1964). 

Tentatively Priced 1 gm-$5.00 
500 mg- 3.00 

It's a pleasure Working at Sigma 

(if you like work) 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

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

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

The Research Laboratories of 
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E I AL/ C H E: M I C A L C O M P A N Y 

3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 
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Berkeley Scientific Laboratories 
Announces the Missing Link: 
the Laboratory Data CollectorTM 
and General Purpose Interface 

Any Digital Output Device 
Analog to digital converters 

Input: Spectrophotometers, Colorimeters 
Counters, pulse height analysers 
Direct computer output 

Output: 
Any Digital Recording or Output Device 
Punched paper tape 
Magnetic tape 
Printers, plotters, typewriters 
Direct computer input 

for experimental and clinical laboratory automation and 
digital data acquisition and recording systems. 
Provides complete digital systems using standard 
input-output devices. Performs all required operations 
for input data acquisition and output device control at a 
fraction of the cost of a stored program computer. 
All essential features in one compact programmable unit 
for connecting and controlling digital devices of all 
types-eliminates the need for expensive special-purpose 
controllers and interfaces. General code conversion built-in, 

Accepts parallel or serial digital inputs of any size 
at rates up to 500,000 samples or characters per second. 
Complete solid-state design. 
Front Panel Programming or Remote Control allows: 
Selection of input and output data formats 
Selection of separation and control characters 
Data identification setup for automatic insertion in 
output data 
Selection of data rate control by input device, output 
device or external clock 

Other essential features include: 
Separate parallel input channel for timing or 
indicative data 
Built-in coding error, sequence checking and maintenance 
circuitry for front panel maintenance 
Rack mounted or console units. A/D converter options 
The LDC is provided with electrical interfacing to meet 
customer device requirements; or complete LABORATORY 
DATA COLLECTOR systems with specified input-output 
devices are assembled and delivered. Write for 
Technical Bulletin 104. Specify your equipment or application 
and we will quote design, price and delivery. 

BSa 
BERKELEY SCIENTIFIC LABORATORIES 
2229 Fourth Street, Berkeley, California 94710 [415] 841-8812 

901 

Distributed in the United Kingdom throtugh 

SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 
Phone RENown 5823 (Reverse Charges) I I 
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BACTO-LATEX 

0.81 MICRON 

? Bacto-Latex 0.81 micron is characterized by uni- 
form particle size, batch reproducibility and bio- 

logical inertness. 

?f An inert carrier for use in clinical and investiga- 
tional tests including 

RHEUMATOID ARTHRITIS 

INFLAMMATORY DISEASES 

TRICHINOSIS 

LEPTOSPIROSIS 

Recommended for Rheumatoid Arthritis Tests of 

Singer and Plotz and modifications. 

Literature available on request 

DIFCO LABORATORIES 
DETROIT 1 MICHIGAN USA 

LABORATORY PRODUCTS 

BIOLOGICS CULTURE MEDIA REAGENTS 

IN IVIUKt: I HAIN U I;UUI\IIKtSl 

Why do EDUCATIONAL and RESEARCH Institutions rely on 
the E & M PHYSIOGRAPH? 

* Versatility 
* Simplicity of Operation 

* Proven Reliability and Accuracy 
* Rugged, Student-Proof Construction 

* Transducers for Virtually Every Physiological Function 

Complete Recording Systems, Including: 
Stimulators-Respirators-Cardiotachs-Cuff Pumps-Defibrillators-Accessories 

Physiological Telemetry Systems 
Factory trained E & M Sales and Service Representatives throughout the United 
States . . E & M Distributors throughout the world. 

E & M INSTRUMENT CO., INC. 
Box 14013 ? 6030 England Street * Houston, Texas 77021 

Instrumentation for Research and Education 
Send for 32 page, fully-illustrated catalog #106 

902 

VOLTAGE to PULSE RATE CONVERTER for: 
N Flow Totalizing-from 4 to 20 Ma signal; 

10 to 50 MV signal 
* KW and Ampere Hour Totalizing 
a X In and Out Power Totalizing 
X Megawatt Hour Totalizing 
i Average Computing 
I Analog to Digital Conversion 

This exceptionally accurate ROYSON instrument offers: 
a complete floating system with input and output 
isolated from the ground, line and each other; long 
term stability; a wide choice of inputs and outputs. 
Typical Inputs: D.C. volts; D.C. millivolts; D.C. amps; 
D.C. ma; slidewire or pot position 
Digital Output (counts per minute): self-contained 
counter; remote counter; pre-determining counter; elec- 
tronic counter; eput meter 
With available transducers you can integrate: AC KW 
Hours * AC Ampere Hours or Minutes * Pneumatic 
Pressure Signals * Mechanical Position * Temperature 

Write, wire or call us today 

ROYSON ENGINEERING COMPANY 
HATBORO, PA. Phone: (215) OS5-2800 

V- 

E & M's New Isotonic Myograph 
Linear displacement transducer for smooth muscle and other 
constant tension studies: no internal hysteresis or friction; 
minimal system inertia; internal calibration. E & M Instrument 
Co., Inc., 6030 England St., Houston, Texas 77021 
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E & M TELEMETRY TRANSMITTERS 
Biopotentials-Respiration-Voice 

E & M miniature telemetry transmitters, with ranges 
up to 100 feet, are available for EKG, EEG, EMG, 
Respiration and Voice transmission. Transmitter's high 
input impedance permits wide variety of implanted or 
external electrodes. 8 gram to 18.5 gram weight as- 
sures easy carrying by subject patient, animal or bird. 
Companion receiver provides linear response from .06 
to 100 cps. (1/2 amplitude) to give faithful wave- 
form reproduction. Operates directly into PHYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 
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annual technical conf., Montreal, P.Q., 
Canada. (G. L. Bata, Union Carbide 
Canada, Ltd., P.O. Box 700, Pointe-aux- 
Trembles, P.Q.) 

7-12. Inter-American Nuclear Energy 
Commission, 6th mtg., Washington, D.C. 
(J. D. Perkinson, Jr., Pan American Union, 
Washington 20006) 

8-3. World Meteorological Organization, 
commission for synoptic meteorology, 4th 
session, Wiesbaden, Germany. (WMO, 41, 
avenue Giuseppe Motta, Geneva, Switzer- 
land) 

9-11. Ethics in Medical Progress, Ciba 
Foundation symp., London, England. 
(Ciba Foundation, 41 Portland PI., Lon- 
don W.1) 

9-13. Teaching Machines and Pro- 
grammed Instruction, intern. symp., Niir- 
tingen, Germany. (Arbeitsgemeinschaft 
Programmierte Instruktion, Inst. fir Ky- 
bernetik, Padagogische Hochschule Berlin, 
Malteserstr. 74-100, 1 Berlin 46) 

10-11. Heat Transfer to Non-Newtonian 
Fluids, 12th annual heat transfer conf., 
Oklahoma State Univ., Stillwater. (J. D. 
Parker, Dept. of Mechanical Engineering, 
Oklahoma State Univ., Stillwater 74075) 

11-13. National Council of Teachers of 
Mathematics, San Diego, Calif. (J. D. 
Gates, 1201 16th St., NW, Washington, 
D.C. 20036) 

11-13. National Wildlife Federation, an- 
nual mtg., Pittsburgh, Pa. (T. L. Kimball, 
1412 16th St., NW, Washington, D.C. 
20036) 

12-13. Linguistics, 1lth natl. conf., Lin- 
guistic Circle of New York, N.Y. (L. Pap, 
State Univ. College, New Paltz, N.Y. 
12561) 

14-16. Society of Toxicology, annual 
scientific mtg., Williamsburg, Va. (C. S. 
Weil, Mellon Inst., 4400 Fifth Ave., Pitts- 
burgh, Pa. 15213) 

14-16. Wildlife and Natural Resources, 
31st North American conf., Pittsburgh, 
Pa. (C. R. Gutermuth, Wildlife Manage- 
ment Inst., Wire Bldg., Washington, D.C.) 

14-20. Obstetrics and Gynecology, 8th 
Australian congr., Hobart. (J. F. Correy, 
173 Macquaire St., Hobart) 

14-6 May. Extraordinary Administrative 
Aeronautical Radio Conf., 2nd session, 
Geneva, Switzerland. (Intern. Telecom- 
munication Union, Place des Nations, 
Geneva) 

15-16. Flame Resistant Polymers, conf., 
London, England. (Secretary, Plastics Inst., 
6 Mandeville PI., London, W.1) 

15-18. Optical Soc. of America, spring 
mtg., Washington, D.C. (M. E. Warga, 
1155 16th St., NW, Washington, D.C. 
20006) 

17-19. Isobaric Spin in Nuclear Physics, 
intern. conf., Florida State Univ., Talla- 
hassee. (D. Robson, Dept. of Physics, 
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MOMENTUM BOOKS 

Published for the Commission on College Physics 

Edited by Walter C. Michels 

NEW 

#10 RADIOACTIVITY AND ITS MEASUREMENT 
By Wilfred B. Mann & S. B. Garfinkel $1.75 

#11 PLASMAS-LABORATORY AND COSMIC 
By Forrest 1. Boley $1.75 

#12 INFRARED RADIATION 
By Ivan Simon $1.50 

CURRENT 

Frisch-ELEMENTARY PARTICLES #1 $1.75 

Smith & carr-RADIO EXPLORATION OF THE UNIVERSE #2 $1.50 

Anderson-THE DISCOVERY OF THE ELECTRON: 
The Development Of The Atomic Concept of Electricity #3 $1.50 

Waldron-WAVES AND OSCILLATIONS #4 $1.75 

wood-CRYSTALS AND LIGHT: 
An Introduction to Optical Crystallography #5 $1.95 

Zemansky-TEMPERATURES VERY LOW AND VERY HIGH #6 $1.50 

Shurcliff & Ballard-POLARIZED LIGHT #7 $1.50 

cook-STRUCTURE OF ATOMIC NUCLEI #s $1.50 

Katz-AN INTRODUCTION TO THE SPECIAL THEORY OF RELATIVITY #9 $1.50 

FORTHCOMING 

#13 Josephs-THE PHYSICS OF MUSICAL SOUND 

#14 Knight-THE FREEZING OF SUPERCOOLED LIQUIDS 

15 smith-RADIO EXPLORATION OF THE SUN 

#16 McKeehan-MAGNETS 
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YaluaDle 

guide 
For Purchasing Complex 
and Unusual Alloy Sheet 
and Light Plate Fabrication 
As processing techniques have 
become more complex, the use 
of specialized alloys and light 
metals in process equipment has 
become a necessity. Conse- 
quently, we have found you, the 
purchaser, wanting more and 
more detailed information and 
documentation on the technical 
abilities of equipment fabricators. 

In this guide, we have used 
specific examples and photo- 
graphs from our own operations 
to "codify" the essentials of 
our service in fabricating alloy 
sheet metal equipment involving 

* Intricate shapes 
* special welding skills 
* close tolerances 
* high finishes 
* mechanical components 

For your FREE copy, mail 
the coupon below. 

S. BLICKMAN, INC. 
6905 Gregory Ave. * Weehawken, N. J. 

] Please send purchasing guide 
I Also send book on safety enclosures 
E Also send catalog on laboratory furniture 
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Cranfield, England. (E. K. Merewether, 
ISA Aerospace Industry Div., 4515 Canoga 
Ave., Woodland Hills, Calif.) 

21-25. Institute of Electrical and Elec- 
tronics Engineers, intern. conv., New York, 
N.Y. (IEEE, 345 E. 47 St., New York) 

22-23. Biomagnetics, 3rd intern. symp., 
Univ. of Illinois, Chicago. (M. F. Bar- 
nothy, Univ. of Illinois, 833 S. Wood St., 
Chicago) 

22-23. Modern Concepts of Cardiovas- 
cular Diseases, conf. and workshop, Reno, 
Nev. (G. T. Smith, Laboratory of Patho- 
Physiology, Univ. of Nevada, Reno 89507) 

22-24. Measurement and Applications 
of Neutron Cross Sections, conf., Wash- 
ington, D.C. (W. W. Havens, Dept. of 
Physics, Columbia Univ., 538 W. 120 St., 
New York 10027) 

22-31. American Chemical Soc., spring 
mtg., Pittsburgh, Pa. (ACS, 1155 16th 
St., NW, Washington, D.C.) 

23-25. Institute of Mathemnatical Sta- 
tistics, Purdue Univ., Lafayette, Ind. (G. 
E. Nicholson, Jr., Univ. of North Carolina, 
Chapel Hill) - 

23-25. Modern Methods of Weather 
Forecasting and Analysis. Chicago, Ill. 
(J. R. Fulks, U.S. Weather Bureau, 5730 
S. Woodlawn Ave., Chicago) 

24-26. Biomathematics and Comiputer 
Science in the Life Sciences, symp., Hous- 
ton, Tex. (Dean, Div. of Continuing Edu- 
cation, Univ. of Texas Graduate School 
of Biomedical Sciences, Texas Medical 
Center, Houston 77025) 

24-26. Pediatric and Adolescent Gyne- 
cology, conf., New York Acad. of Sci- 
ences, New York. (W. R. Lang, Jefferson 
Medical College of Philadelphia, 1025 
Walnut St., Philadelphia, Pa.) 

24--26. Pollution and Marine Ecology, 
conf., Galveston, Tex. (S. M. Ray. Texas 
A&M Univ. Marine Laboratory, Galves- 
ton 77550) 

24-27. International Assoc. for Dental 
Research, 44th general mtg., Miami, Fla. 
(G. H. Rovelstad, U.S. Navy Dental 
School, Natl. Naval Medical Center, 
Bethesda, Md. 20014) 

25-26. National Assoc. of Biology 
Teachers, western regional conv.. Los An- 
geles, Calif. (The Association, Professional 
Building, Great Falls, Mont.) 

26-2. Stress Analysis, 3rd intern. conf., 
Berlin, Germany. (H. Kotthaus, Verein 
Deutscher Ingenieure, Prinz-Georg Str. 
77/79, 4 Dusseldorf 10) 

26-27. Arizona Chest Disease Synmp., 
Tucson. (E. A. Oppenheimier, P.O. Box 
6067, Tucson 85716) 

27-30. American Assoc. of Dental 
Schools, Miami Beach, Fla. (R. Sullens, 
840 N. Lake Shore Dr., Chicago, Ill.) 

28-30. Great Lakes Research, 9th conf., 
Chicago, Il. (B. M. McCormac, IIT Re- 
search Inst., 10 W. 35 St., Chicago 60616) 

28-31. Collegium Intern. Neuro-Psycho- 
pharmacologicum, 5th biennial mtg., 
Washington, D.C. (M. K. Taylor, 3636 
16th St., NW, Washington 20010) 

29-31. Airborne Infection, 2nd intern. 
conf., Illinois Inst. of Technology, Chicago. 
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ONLY0. 295 
No other stirrer made will give as much 
service per dollar. Use the WACO Pow- 
er Stirrer 24 hours a day, 7 days a 
week for months at a time... not a 
stock motor converted to a stirrer, but 
a sparkless induction type motor spe- 
cifically designed for laboratories . . . 
where long, continuous use is required. 
Two shaft speeds, 300 and 600 R.P.M., 
cover the majority of applications. A 
built-in cooling fan allows contin- 
uous operation without overheating or 
burning out. 
86100-WACO Power Stirrer, with tu- 
bular brass mounting rod and 6 foot 
cord . . . only $29.50. Stirrer chucks, 
$1.85 ea., set of three stirring rods 
(small, medium, large), $8.00. 

Order direct or write for descriptive folder, 

SCIENCE, VOL. 151 

$0)50 
ONLY0. 295 
No other stirrer made will give as much 
service per dollar. Use the WACO Pow- 
er Stirrer 24 hours a day, 7 days a 
week for months at a time... not a 
stock motor converted to a stirrer, but 
a sparkless induction type motor spe- 
cifically designed for laboratories . . . 
where long, continuous use is required. 
Two shaft speeds, 300 and 600 R.P.M., 
cover the majority of applications. A 
built-in cooling fan allows contin- 
uous operation without overheating or 
burning out. 
86100-WACO Power Stirrer, with tu- 
bular brass mounting rod and 6 foot 
cord . . . only $29.50. Stirrer chucks, 
$1.85 ea., set of three stirring rods 
(small, medium, large), $8.00. 

Order direct or write for descriptive folder, 

SCIENCE, VOL. 151 



29-31. Chemical Soc., anniversary mtgs., 
Oxford, England. (General Secretary, 
Burlington House, London W.1) 

29-31. Surface-Active Substances, intern. 
conf., Berlin, East Germany. (Inst. fiir 
Fettchemie, Deutsche Akademie der Wis- 
senschaften zu Berlin, Rudower Chaussee 
5, 1199 Berlin-Adlershof) 

29-31. Symbolic and Algebraic Manipu- 
lation, symp., Assoc. for Computing Ma- 
chinery, Washington, D.C. (J. E. Sammet, 
I.B.M. Corp., 545 Technology Sq., Cam- 
bridge, Mass. 02139) 

29-1. American Assoc. for Contamina- 
tion Control, 5th annual technical mtg., 
Houston, Tex. (W. T. Maloney, The Asso- 
ciation, 6 Beacon St., Boston, Mass. 
02108) 

29-1. Ultraviolet and X-ray Spectros- 
copy of Laboratory and Astrophysical 
Plasma, conf., Abingdon, England. (Inst. 
of Physics and the Physics Soc., 47 Bel- 
grave Sq., London, S.W.1, England) 

30. Oral Cancer, 4th symp., St. Francis 
Hospital, Poughkeepsie, N.Y. (M. A. En- 
gelman, 1 E. Academy St., Wappingers 
Falls, N.Y.) 

30-1. Magnetohydrodynamics, 7th 
symp., Princeton, N.J. (R. G. Jahn, Gug- 
genheim Laboratories, Forrestal Research 
Center, Princeton, N.J. 08540) 

31-2. Michigan Acad. of Science, Arts, 
and Letters, Wayne State Univ., Detroit. 
(E. A. Wunsch, Dept. of English, Univ. of 
Michigan, Ann Arbor) 

April 

1-2. Alabama Acad. of Science, Birm- 
ingham-Southern College, Birmingham. 
(W. B. DeVall, Dept. of Forestry, Auburn 
Univ., Auburn, Ala.) 

1-.2. Arkansas Acad. of Science, Little 
Rock. (G. E. Templeton, Univ. of Arkan- 
sas, Fayetteville) 

1-5. National Science Teachers Assoc., 
New York, N.Y. (R. H. Carleton, 1201 
16th St., NW, Washington, D.C. 20036) 

1-7. American Acad. of General Prac- 
tice, Boston, Mass. (M. F. Cahal, Volker 
Blvd. at Brookside, Kansas City 12, Mo.) 

4-6. Atomic Energy Soc. of Japan, an- 
nual mtg., Tokyo. (M. Masamoto, Japan 
Atomic Energy Research Inst., 1-1, Shiba- 
tamura-cho, Minato-ku, Tokyo) 

4-6. Exobiology, conf., Ames Research 
Center, Moffett Field, Calif. (Letters and 
Science Extension, Univ. of California, 
Berkeley 94720) 

4-6. American Assoc. of Physical An- 
thropologists, Berkeley, Calif. (F. E. Johns- 
ton, Dept. of Anthropology, Univ. of 
Pennsylvania, Philadelphia 19104) 

4-7. Federation of European Biochem- 
ical Soc., 3rd mtg., Warsaw, Poland. (T. 
Klopotowski, Polish Biochemical Soc., 
Freta 16, Warsaw) 
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oratories Bldg. 305, Univ. of Texas, Austin 
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29-31. Chemical Soc., anniversary mtgs., 
Oxford, England. (General Secretary, 
Burlington House, London W.1) 

29-31. Surface-Active Substances, intern. 
conf., Berlin, East Germany. (Inst. fiir 
Fettchemie, Deutsche Akademie der Wis- 
senschaften zu Berlin, Rudower Chaussee 
5, 1199 Berlin-Adlershof) 

29-31. Symbolic and Algebraic Manipu- 
lation, symp., Assoc. for Computing Ma- 
chinery, Washington, D.C. (J. E. Sammet, 
I.B.M. Corp., 545 Technology Sq., Cam- 
bridge, Mass. 02139) 

29-1. American Assoc. for Contamina- 
tion Control, 5th annual technical mtg., 
Houston, Tex. (W. T. Maloney, The Asso- 
ciation, 6 Beacon St., Boston, Mass. 
02108) 

29-1. Ultraviolet and X-ray Spectros- 
copy of Laboratory and Astrophysical 
Plasma, conf., Abingdon, England. (Inst. 
of Physics and the Physics Soc., 47 Bel- 
grave Sq., London, S.W.1, England) 

30. Oral Cancer, 4th symp., St. Francis 
Hospital, Poughkeepsie, N.Y. (M. A. En- 
gelman, 1 E. Academy St., Wappingers 
Falls, N.Y.) 

30-1. Magnetohydrodynamics, 7th 
symp., Princeton, N.J. (R. G. Jahn, Gug- 
genheim Laboratories, Forrestal Research 
Center, Princeton, N.J. 08540) 

31-2. Michigan Acad. of Science, Arts, 
and Letters, Wayne State Univ., Detroit. 
(E. A. Wunsch, Dept. of English, Univ. of 
Michigan, Ann Arbor) 

April 

1-2. Alabama Acad. of Science, Birm- 
ingham-Southern College, Birmingham. 
(W. B. DeVall, Dept. of Forestry, Auburn 
Univ., Auburn, Ala.) 

1-.2. Arkansas Acad. of Science, Little 
Rock. (G. E. Templeton, Univ. of Arkan- 
sas, Fayetteville) 

1-5. National Science Teachers Assoc., 
New York, N.Y. (R. H. Carleton, 1201 
16th St., NW, Washington, D.C. 20036) 

1-7. American Acad. of General Prac- 
tice, Boston, Mass. (M. F. Cahal, Volker 
Blvd. at Brookside, Kansas City 12, Mo.) 

4-6. Atomic Energy Soc. of Japan, an- 
nual mtg., Tokyo. (M. Masamoto, Japan 
Atomic Energy Research Inst., 1-1, Shiba- 
tamura-cho, Minato-ku, Tokyo) 

4-6. Exobiology, conf., Ames Research 
Center, Moffett Field, Calif. (Letters and 
Science Extension, Univ. of California, 
Berkeley 94720) 

4-6. American Assoc. of Physical An- 
thropologists, Berkeley, Calif. (F. E. Johns- 
ton, Dept. of Anthropology, Univ. of 
Pennsylvania, Philadelphia 19104) 

4-7. Federation of European Biochem- 
ical Soc., 3rd mtg., Warsaw, Poland. (T. 
Klopotowski, Polish Biochemical Soc., 
Freta 16, Warsaw) 

4-7. Advances in Water Quality Im- 
provement, conf., Univ. of Texas, Austin. 
(Special Lecture Series, Engineering Lab- 
oratories Bldg. 305, Univ. of Texas, Austin 
78712) 

4-8. International Biological Program, 
2nd general assembly, Paris, France. (F. 
W. G. Baker, 2 via Sebenico, Rome, Italy) 

4-10. Psychology, 10th inter-American 
congr., Lima, Peru. (Intern. Soc. of Psy- 
chology, 2104 Meadowbrook Dr., Austin, 
Tex.) 
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POLYAC RYLAM ID E POLYAC RYLAM ID E 

* Large Sample Capacity 

* Easy Gel Removal 

* Wider Separations 

Designed to fill needs for larger 
Gel Column Electrophoresis. Elev- 
en 0.050 ml samples may be run 
at one time. Acrylic plastic walls 
of tube and special molded plugs, 
along with the Buchler column ex- 
tractor, provide for easy removal 
of gel column. Wide band spreads 
-up to six inches-are sharply 
defined and spaced for easy iden- 
tification and separation. 
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STARCH GEL 
* Direct Insertion of 

Liquid Samples Without 

Paper orStarch Granules 

* 10 Samples of 0.040 to 
0. 045 ml Can Be Processed 
Simultaneously or 1.6 
ml in a Single Slot 

Provides samples which can be re- 
solved into more zones than with 
paper electrophoresis . . . without 
overlapping of components. Inser- 
tion of sample from underside per- 
mits use of glass plate for covering 
gel thus assuring 2 co-planar sur- 
faces. Removable multiple slot 
former fixes the depth of slots in 
molten gel. Gel remains undis- 
turbed until electrophoresis is com- 
pleted. 
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faces. Removable multiple slot 
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turbed until electrophoresis is com- 
pleted. 

Conversion Kits Available for Either Method 
Write for Bulletin SC3-1070 

Conversion Kits Available for Either Method 
Write for Bulletin SC3-1070 
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NEW BOOKS 

(Continued from page 814) 

edition (Moscow, 1960) by D. M. G. 
Wishart. Pergamon, New York, 1965. 
Illus. $5.50. 

Encyclopedia of Polymer Science and 
Technology: Plastics, Resins, Rubbers, Fi- 
bers. vol. 3, Casting to Cohesive-Energy 
Density. Herman F. Mark, Norman G. 
Gaylord, and Norbert M. Bikales, Eds. 
Interscience (Wiley), New York, 1965. 
876 pp. Illus. $50. 

Essentials of Earth History: An Intro- 
duction to Historical Geology. William 
Lee Stokes. Prentice-Hall, Englewood 
Cliffs, N.J., ed. 2, 1966. 480 pp. Illus. 
$8.95. 

Estimation Theory. Ralph Deutsch. 
Prentice-Hall, Englewood Cliffs, N.J., 
1965. 285 pp. Ill'us. $13. 

Extractive Metallurgy: Principles and 
Application. W. H. Dennis. Philosophical 
Library, New York, 1965. 381 pp. Illus. 
$15. 

Extrusion Casting. Vladimir M. Plyat- 
skii. Translated from the Russian edition 
(Moscow, 1964) by R. E. Hammond. 
Adolph Wald, Translation Ed. Primary 
Sources, New York, 1965. 320 pp. Illus. 
$22.50. 

Failure-Tolerant Computer Design. Wil- 
liam H. Pierce. Academic Press, New 
York, 1965. 256 pp. Illus. $8.50. 

Ferromagnetism and Ferromagnetic Do- 
mains. D. J. Craik and R. S. Tebble. 
North-Holland, Amsterdam; Interscience 
(Wiley), New York, 1965. 349 pp. Tllus. 
$14. Volume 4 of the Series of Mono- 
graphs on Selected Topics in Solid State 
Physics, edited by E. P. Wohlfarth. 

The Fundamentals of Mathematical 
Analysis. vol. 2. G. M. Fikhtengol'ts. 
Translated from the Russian edition (Mos- 
cow, 1960) by Ann Swinfen. Ian N. 
Sneddon, Translation Ed. Pergamon, New 
York, 1965. 540 pp. Illus. $9.50. 

Fundamentals of Physics. Henry Semat. 
Holt, Rinehart, and Winston, New York, 
ed. 4, 1966. 765 pp. Illus. $9.95. 

Gasdynamics of Combustion. K. I. 
Shchelkin and Ya. K. Troshin. Translated 
from the Russian by Boris W. Kuvshinoff 
and Lester Holtschlag. Mono Book Corp., 
Baltimore, 1965. 234 pp. Illus. $11.50. 

The Geology of Scotland. Gordon Y. 
Craig, Ed. Archon Books, Hamden, Conn., 
1965. 572 pp. Tllus. $20. Chapters were 
contributed by G. Y. Craig, P. McL. D. 
Duff, E. H. Francis, T. N. George, A. 
Hallam, M. R. W. Johnson, E. L. P. 
Mercy, J. B. Sissons, F. H. Stewart, E. K. 
Walton, C. D. Waterston, and Janet 
Watson. 

Geology of the Himalayas. Augusto 
Gansser. Interscience (Wiley), New York, 
1964. 305 pp. Illus. Maps. 

The Growth of Crystals from the Melt. 
J. C. Brice. North-Holland, Amsterdam; 
Interscience (Wiley), New York, 1965. 
202 pp. Illus. $8.50. A volume in the 
Series of Monographs on Selected Topics 
in Solid State Physics, edited by E. P. 
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Monographs in Chemical Engineering. 
Volume 4 of the International Series of 
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for maximum fractionation . . 

THE SERIES 500 
An improved and 
simplified design. 
* Compact and mov- 

able 

100 to 500 tubes 
. Reliable 

Proven abilityrin 
laboratories all 
over the world 

* Convenience-de- .. 

signed and engi- 
neered in labora- 
tories by working 
scientists 

The Countercurrent fractionator has proven invaluable 
in such diverse research as fatty acids, polymers, inor- 

ganics, barbiturates, aliphatics, steroids, virus, natural prod- 
ucts, aromatics, antibiotics, amino compounds, RNA. Write 

for our bibliography of recent work using this appa- 
ratus. 

Circle Reader Service 
Card for Data Sheets 

TELEPHONE 

Area Code 215-382-2204 

Yours 
Hyland's new 
Tissue Culture Catalog 
It's a must if your laboratory 
specializes in: 
Tissue Culture 
Virology 
Cancer Research 
Cellular Research 
Experimental Biology 
Toxicology 
Genetics 
Space Biology 
Immunology Research 
Virus Vaccines 

It's a must if your work 
requires: 
Serums and Serous Fluids 
Agamma Serums 
Serum Ultrafiltrates 
Balanced Salt Solutions 
Synthetic Media, liquid 
Synthetic Media, powdered 
Embryo Extracts 
Custom Formulations 
Special Blood Fractions 

and Antiserums 

Now 
is the time to get your complimentary copy 
by sending this coupon to: 
Hyland Laboratories 
P. O. Box 39672, Los Angeles, Calif. 90039 
Please send me your 1965 Tissue Culture Catalog: 

Name 

Organization or Firm 

18 FEBRUARY 1966 

IN 
ULTRA VIOLET 
TECHNOLOGY! 

International Light offers a complete line 
of ultraviolet photometers, giving absolute 

readings in microwatts per cm2, and featur- 
ing a wide operational range. Model UV254: 

Spectral response at germicidal line, 2537A?. 
Model UV300: Spectral response at erythe- 
mal line, 3000A0. Custom models: readily 
available with wide or narrow band response 
for wavelengths from 2500A0 to 5000A? 

international liihtN. 
12 Unicorn St., Newburyport, Mass. 01950 Tel. 617/465-5923 

Street 

City State Zip 

I - ? r I I I-I IIL~"00% 

,, ~~i~~~~i~~~,~~i~ii ~ ww a a~~I i~~EI?i:a ~ ~t; 
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WE BUILD KNIFEmEDGE* BALANCES WE BUILD KNIFEmEDGE* BALANCES 
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or .......s-t-a-n-e'' - - - .- . . take tisall .-new....,, . ; 

for instance . . . take this all new 
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or .......s-t-a-n-e'' - - - .- . . take tisall .-new....,, . ; 

for instance . . . take this all new 
TRIPLE BEAM BALANCE TRIPLE BEAM BALANCE 
For years the standard in every laboratory, this completely 
redesigned TRIPLE BEAM BALANCE now offers new ease 
and convenience of use. 
Lifetime trouble-free magnetic damping has been added 
together with such other time saving features as self 
storing attachment weights, patented fine adjustment tare 
poise, and improved end reading device. 
Models are available in metric and avoirdupois with your 
choice of four weighing platforms. 
Illustrated: Model 760 ..................$28.75 

Attachment Weights: ........ 5.50 
102 

OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE * UNION, NEW JERSEY 

dept. BF 
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ALL SOLID STATE ? 100 VOLT ALL SOLID STATE ? 100 VOLT 

ANALOG AND HYBRID COMPUTER SYSTE ANALOG AND HYBRID COMPUTER SYSTE 

AD-256 Console - expands to 376 amplifi- 
ers, 64 integrators, 96 multipliers, 72 

function generators, 32 comparators, 
32 electronic switches and integral 

digital control computer to form self 
contained full hybrid capability for solv- 
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APPLIED 
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2275 PLATT RD. * ANN ARBOR, M1CH. 
PHONE 313 / 665-3601 

APPLIED 
D YNAMICS 
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Industrial Stroboscopy. Gilbert Kiven- 
son. Hayden, New York, 1965. 292 pp. 
Illus. $9.95. 

Integral Transforms and Operational 
Calculus. V. A. Ditkin and A. P. Prudni- 
kov. Translated from the Russian edition 
(Moscow, 1961) by D. E. Brown. Ian N. 
Sneddon, Translation Ed. Pergamon, New 
York, 1965. 541 pp. Illus. $15.50. Inter- 
national Series of Monographs in Pure 
and Applied Mathematics, vol. 78. 

Interpretive Spectroscopy. Stanley K. 
Freeman, Ed. Reinhold, New York, 1965. 
301 pp. Illus. $17.50. Five papers: "Ultra- 
violet absorption spectroscopy" by W. F. 
Forbes; "Infrared absorption spectroscopy" 
by Maurizio Gianturco; "Far infrared spec- 
troscopy" by James E. Stewart; "Mass 
spectrometry" by Henry A. Bondarovich 
and Stanley K. Freeman; and "Proton nu- 
clear magnetic resonance spectroscopy" by 
Ajay K. Bose. 

Introduction a l'Optique Corpusculaire. 
Noel J. Felici. Gauthier-Villars, Paris, 
1965. 136 pp. Illus. Paper. F. 33. La 
Physique dans l'Industrie et au Labora- 
toire, edited by M. Louis Well. 

An Introduction to Chemical Industry. 
John Manning. Pergamon, New York, 
1965. 282 pp. Illus. Paper. $3.95. Com- 
monwealth and International Library of 
Science. 

Introduction to Electronic Analogue 
Computers. C. A. A. Wass and K. C. 
Garner. Pergamon, New York, ed. 2, 
1965. 312 pp. Illus. $8.50. International 
Series of Monographs in Electronics and 
Instrumentation, vol'. 6. 

Introduction to General Topology. Sze- 
Tsen Hu. Holden-Day, San Francisco, 
1966. 240 pp. Illus. $8.50. A volume in the 
Holden-Day Series in Mathematics, edited 
by Earl A. Coddington and Andrew M. 
Gleason. 

Investigations in the Field of Organolead 
Chemistry. L. C. Willemsens and G. J. M. 
van der Kerk. International Lead Zinc Re- 
search Organization, New York, 1965. 145 
pp. Illus. Paper. 

Lie Groups for Physicists. Robert Her- 
mann. Benjamin, New York, 1966. 203 pp. 
Illus. $12.50. Mathematical Physics Mono- 
graph Series, edited by A. S. Wightman. 

Linear Analysis of Electronic Circuits. 
Glenn M. Glasford. Addison-Wesley, 
Reading, Mass., 1966. 592 pp. Illus. $15. 
Addison-Wesley Series in Electrical Engi- 
neering. 

Mathematical Analysis: A Special 
Course. G. Ye. Shilov. Translated from the 
Russian edition (Moscow, 1961) by J. D. 
Davis. D. A. R. Wallace, Translation Ed. 
Pergamon, New York, 1965. 497 pp. Illus. 
$13. Volume 77 of the International Series 
of Monographs in Pure and Applied Math- 
ematics. 

Methods of Thermodynamics. Howard 
Reiss. Blaisdell (Ginn), New York, 1965. 
237 pp. Illus. $8.50. A Blaisdell Book in 
the Pure and Applied Sciences. 

Mineral Studies. E. Wm. Heinrich, Ed. 
Mineralogical Soc. of America, Washing- 
ton, D.C., 1965. 305 pp. Illus. Paper, 
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AD-80 Console-expands to 88 amplifiers servo set 
pots, high speed address selector/multiplexer, and 
hybrid interface. 
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PHYSIOLOGY I BIOLOGY OSCILLOSCOPE 
BIO-AMPLIFIER 

F 2 . -~~| _ J^^^^~ _ J*~ ~ STIMULATOR 

SCOPE 
COMPACT * ECONOMICAL * VERSATILE 

An oscilloscope, bio-amplifier, and stimulator in a 
single unit for teaching and research in the life 
sciences. 

ECG EMG EEG 

NERVE REACTION PLANT CELL MUSCLE FIBER 
POTENTIAL POTENTIAL POTENTIAL 

PB-3 SCOPE SPECIFICATIONS 

VERTICAL AMPLIFIER 
BAND RISE IMPEDANCE 

WIDTH SENSITIVITY TIME ACCURACY 

Oscilloscope 
1 Meg- 

Oscilloscope Single End 
50 MV to SOV/CM Less 

D.C. to than Bio-amplifier ?5% 
50 KC K 

Bio-amplifier in 7 usec. 20 Megs- 
10V/CM to Balanced 

100 MV/CM 10 Megs- 
Single End 

TIME BASE CRT STIMULATOR PHYSICAL 
TRIG- Amplitude 

SPEED GERING DIA. PHOSPHER .04 to 100 volt DIM. & WT. 
10 JLsec. Internal or 5" P7 frequency 16"x'18"x12" 

CM External (Filters 1 to 1000 cps 45 Ibs. 
to Slope, available) Duration 

1 sec/cm + or - .04 to 32 ms 

Catalog Number 7092-680 Price $725.00 
For 115 Vac 50-60 cycles 90 watts 

Other oscilloscope models available 
For additional information- 

write for Bulletin PB3-65 

]Q[??? Q[13D[lE)o DEQo 
Manufaclurers & Distribulors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 

'organic. 

:'::::.:." . ' . : ' : ' t' .::' - - - : *.. /. W^^^^' I -Y ': : *Y/^^ 

This Metrohm Polarecord, Model E261-R, 
offers many unique features and exceptional 
performance for polarographic investigations 
of proteins, sugars, hormones, vitamins 
and numerous other organic materials. 

METROHM 
DIVISION OF 

BRI KMANN 
I N STR-U M E NTS 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 

911 

- -? ? 'L Yu I? I 
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and 
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determinations 

in 

90 
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Readout for a typical carbon and hydrogen 
analysis 

Sample: Diallyldiphenylphospho- 
nium Bromide (C8sH2oPBr) 
Sample Weight: 0.6657 mg 
Oxygen Flow Rate: 40.0 cc/min 
Analysis Time: 79 seconds 
Found: 62.39%/, C, 5.85% H 
Theoretical: 62.26% C, 5.81% H 

THE AMINCO CARBON AND HYDROGEN 
ANALYZER performs an accurate and re- 
liable submicro elemental analysis within 
90 seconds after sample weighing. Pre- 
cision and accuracy are equal or superior 
to that obtainable by classical micro- 
methods. 
Samples as small as 0.2 mg. are burned 
in pure oxygen over copper oxide at a 
fixed temperature of 1000?C. A specialized 
procedure for efficient sample handling 
provides ease in the analysis of volatile, 
hygroscopic, or unstable materials. Instru- 
mental response to combustion and conver- 
sion products-carbon dioxide and hydro- 
gen-is indicated in a recorded readout, 
as shown above. Peak amplitudes are re- 
lated to percentage composition by a 
simple calculation. The 
use of calibration curves 
or integration procedures 
is eliminated, and no col- 
umn separations, purging, 
blanks, or additional oxi- 
dants are required. Com- 
plete information, includ. 
ing typical data for a 
wide range of compounds, 
is furnished in Bulletin 
2399S3 
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$6000 to $11,000, depending on pre- 
vious training. (H. S. Kaplan, Stanford 
University School of Medicine, Palo 
Alto, California 94304) 

Meeting Notes 

The 2nd international biophysics con- 
gress will be held in Vienna, 5-9 Sep- 
tember, sponsored by the International 
Organization for Pure and Applied Bio- 
physics. Contributed papers on all 
areas of biophysics will be considered 
for presentation. Abstracts deadline: 
15 May. (Secretariat, Mrs. E. Weiden- 
haus, Vienna Academie of Medicine, 
Alserstrasse 4, Vienna 9) 

The American Meteorological So- 
ciety will sponsor a conference on 
marine meteorology, 7-10 September, 
in Virginia Beach, Virginia. Papers 
are invited on exchange processes be- 
tween atmosphere and oceans, weather 
systems over the oceans, oceanic physi- 
cal influences, and applications of 
meteorology to operations in ocean 
areas. Abstracts: 200 words; deadline: 
15 March. (J. R. Stinson, U.S. Navy 
Weather Research Facility, Naval Air 
Station, Norfolk, Virginia 23511) 

A conference on coherence and 
quantum optics is scheduled at the Uni- 
versity of Rochester, New York, 22- 
24 June. Emphasis will be on statisti- 
cal properties of electromagnetic fields 
and the interactions of fields under con- 
ditions where coherence effects play a 
role. The sponsors are the University, 
the Air Force Office of Scientific Re- 
search, and the Air Force Cambridge 
Research Laboratory. Abstracts: 1000 
words; deadline: 10 March. (E. Wolf, 
Department of Physics and Astronomy, 
University of Rochester, Rochester, 
New York 14627) 

Papers are invited on fundamental 
and practical applications of x-ray anal- 

ysis for a conference scheduled for 
10-12 August in Denver. The sponsor 
is the metallurgy division of Denver 
Research Institute. Abstracts: 200 to 
400 words, in duplicate; deadline: 11 
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The Air Force Systems Command 
aerospace medical division and research 
and technology division will sponsor 
a symposium on bionics 3-5 May in 
Dayton, Ohio. Main emphasis will be 
on areas related to cybernetics; topics 
to be discussed include biological con- 
trol and information-processing systems, 
artificial intelligence, pattern recogni- 
tion, self-organizing and learning sys- 
tems, and automata theory. (H. L. 
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* FULLY AUTOMATIC electronic control- 
sensitive potentiometer type. 

* Spot-light dial setting-HEATS UP to 
AND HOLDS set TEMPERATURE. 

* Rugged, "fail-safe" design includes 
THERMOCOUPLE BREAK PROTECTION. 

* EMBEDDED HEATING ELEMENTS-give 
uniform heat, protected from damage, 
and sag. 

* CHAMBER: 4" Wide x 33?" High x 9" 
Deep. 
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Publications 

The Engineering Manpower Com- 
mission has published the results of a 
survey of engineering students who 
graduated from college in 1965. The 
information was gleaned from ques- 
tionnaires, completed by the placement 
directors of 186 engineering schools, 
regarding some 20,000 graduates. The 
survey indicates that the demand for 
new engineering graduates is 'high; 
some 87 percent had definite educa- 
tional, job, or military commitments 
by graduation. About one of every 
four for whom information was avail- 
able is going to graduate school; and 
salaries for those who accepted jobs 
averages $634 a month, 3?/2 percent 
higher than for 1964 graduates. (The 
Placement of Engineering Graduates 
1965. Engineering Manpower Com- 
mission of Engineers Joint Council, 
Department P, 345 East 47th Street, 
New York 10017. $1) 

A base map of the Atlantic Conti- 
nental Shelf and Slope has been pub- 
lished by the U.S. Geological Survey 
to help geologists record data from 
submerged lands. It incorporates more 
than 1.8 million soundings showing the 
topography of the ocean floor from 
Nova Scotia to Florida at a scale of 
1 inch to 16 miles. The map was com- 
piled from U.S. and Canadian data, 
supplemented with data collected by a 
team aboard the research vessel Gos- 
nold during several cruises. The map 
is divided into three sheets which can 
be joined to form a single map. (Map 
Showing Relation of Land and Sub- 
marine Topography; miscellaneous map 
1-451. U.S.G.S., Washington, D.C. 
20242; $1.50 set) 

A recent NSF publication discusses 
the numbers of scientists and engineers 
who immigrated to the United States 
during fiscal years 1962 and 1963. The 
report says that the majority came from 
the United Kingdom, Canada, and Ger- 
many, and that 7000 of 10,000 were 
engineers. The report also includes in- 
formation on the migration of scientists 
and engineers prior to their immigration 
to the U.S. Data are based on special 
tabulations prepared for NSF by the 
Immigration and Naturalization Service. 
(Scientists and Engineers from Abroad, 
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eliminates 
...the nuisance of multiple detectors! One 
EMI photomultiplier type 9558Q covers UV, 
visible and infra red. The 9558Q is a two 
inch diameter end window tube with eleven 
venetian blind dynodes having highly stable 
CsSb secondary emitting surfaces. The 
Spectrasil window gives better transmission 
of UV than natural quartz. The photocath- 
ode is the S-20 (tri-alkali) type employing 
unique EMI geometry. The results are high 
quantum efficiency (23-25% at peak) and 
exceedingly low dark current, (typically 
.002uA. at 200 A/L). Where the exact wave- 
length is unknown, or the entire spectrum is 
under investigation, the 9558Q enables the 
work to proceed without changing detectors. 

Where the red sensitivity of the tri-alkali 
photocathode is most important, and the UV 
region is not, the 9558B, with a pyrex win- 
dow (but all the other desirable character- 
istics of the 9558Q) may be substituted at 
much lower cost. Tubes can be specially 
selected for difficult astronomical tasks, 
laser range finders, red channels of flying 
spot scanners, etc. 

Write for details on S-20 tubes in a com- 
plete range of sizes. 

C O R P O R A T I N 

GENCOM DIVISION 
80 Express St., Plainview, L.I., N.Y. 
516-433-5900 TWX 516-433-8790 

*EMI ELECTRONICS, LTD. 
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Eight serum samples on a single acrylamide gel-Reproducible and Intercomparable. 

Eight* samples on the same gel slab; 
compare and analyze them together. 
The serum samples above have been separated simultaneously on a single gel slab. 
Electrophoretic conditions were identical for each sample. 

* To prepare: pour in single gel solution (not eight) and apply samples 
directly into sample slots. 

* After running, stain together, destain together, and evaluate together. 
? Total procedure requires less working time than any other method. 

*Twelve place sample slot former also available. 
Circle Reader Service Card for data sheets and bibliography, 

EIE APPARATUS CORPORATION 
ELECTROPHORESIS/COUNTERCURRENT 
220 S. 40th St., Philadelphia, Pa. 19104 * PHONE: Area Code 215-382-2204 
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Scientists in the News Scientists in the News 

Atomic Energy Commission chair- 
man Glenn T. Seaborg has been award- 
ed the 1966 Gibbs medal of the Chi- 

cago section of the American Chemical 

Society. The award was given to Sea- 
borg for his outstanding contributions 
to pure and applied chemistry and for 
contributions to scientific and aca- 
demic administration and to govern- 
ment service. 

The new Home Secretary of the 
National Academy of Sciences is Merle 
A. Tuve, director of the Department 
of Terrestrial Magnetism of the Carne- 

gie Institution of Washington. 

South Dakota State University ap- 
pointed Duane Acker dean of the col- 

lege of agriculture and biological sci- 
ences, effective 1 February. He was 
associate dean of agriculture at Kansas 
State University. 

Edmund S. Nasset, professor emeri- 
tus of physiology at the University of 
Rochester, has become visiting pro- 
fessor of physiology at George Wash- 

ington University medical school, 
Washington. The appointment will last 
-through August. 

Ralph E. Knutti, who retired last July 
as director of the National Heart In- 
stitute, has been appointed executive 
officer of Universities Associated for 
Research and Education in Pathology, 
an organization formed recently to en- 

courage cooperation in that field 

among universities and other scientific 
institutions. The association's head- 

quarters is 9650 Rockville Pike, Be- 
thesda, Maryland. 

Peyton Rous of New York City, a 

pioneer American researcher in the field 
of cancer, was named the main re- 

cipient of Germany's highest medical 
award-the Paul Ehrlich and Ludwig 
Darmstaedter prize. Rous, 86, a mem- 
ber emeritus of The Rockefeller Uni- 

versity in New York, will receive the 
award in ceremonies in Frankfurt in 
March. 

John A. Saxton, director of the 
United Kingdom Scientific Mission 
and scientific counsellor at the British 

Embassy in Washington, will return to 
England this spring to become direc- 
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Piet C. Gugelot, director of the In- 
stitute for Nuclear Physics, Amster- 
dam, Netherlands, has been named sci- 
entific director of NASA's Space Radi- 
ation Effects Laboratory, Newport 
News, Virginia, effective 1 January. 
Virginia Associated Research Center 
operates the laboratory under contract 
with NASA Langley Research Center. 

Victor H. Weisskopf has returned to 
his position as Institute professor of 
physics at MIT, after a 5 years' leave 
of absence during which he was director 
general and scientific director of the 
European Organization for Nuclear Re- 
search (CERN), Geneva, Switzerland. 
He will be succeeded at CERN by 
Bernard Gregory of France, who has 
been a directorate member for research. 

Robert C. Seamans, Jr. has been 
appointed as deputy administrator of 
NASA. He will retain his position as 
associate administrator for an indefi- 
nite period. 

Recent Deaths 

Saul Adler, 71; head of the parasitol- 
ogy department of Hebrew University, 
Jerusalem; 25 January. 

Dirk Brouwer, 63; Munson professor 
of natural philosophy and astronomy at 
Yale University and director of the 
Yale Observatory; 31 January. 

Harold C. M. Case, 75; retired pro- 
fessor and head of the department of 
agricultural economics at the Uni- 
versity of Illinois; 3 January. 

Israel L. Chaikoff, 63; professor of 
physiology and formerly co-chairman 
of the department, University of Cali- 
fornia, Berkeley; 25 January. 

Ellsworth C. Dougherty, 44; lecturer 
in comparative nutrition and a special- 
ist at the agricultural experiment station 
at the University of California, Berke- 
ley; 21 December. 

George Wicker Elderkin, 86; profes- 
sor emeritus of art and archeology at 
Princeton University; 19 December. 

Clarence B. Hilberry; president emer- 
itus of Wayne State University; 10 
January. 

G. Albert Hill, 73; former professor 
of chemistry at Wesleyan University; 
28 December. 
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* A new polycarbonate centrifuge tube 
from Nalge is unexcelled for high speed 
centrifuging. Originally designed for virus 
vaccine studies, the tube is virtually 
shatterproof. Available in two mouth 
openings-1/4" and 1/2". The /4" opening 
has a lip to prevent accidental spillage. 
The price? Far below anything in its class. 

X Nalge offers the most extensive line of 
plastic centrifuge ware. Round or coni- 
cal tubes, with or without closures. Bot- 
tles-with flat or spherical bottoms. Plus 
a variety of resins-all non-contaminat- 
ing, corrosion-resistant and unbreakable. 

? Polycarbonate tubes-window clear... 
autoclavable . . . use in high speed re- 
frigerated centrifuges. Polypropylene 
tubes-autoclavable . . . extremely high 
chemical resistance . priced to use as 
disposables. Polyethylene tubes-eco- 
nomical ... high chemical resistance... 
low temperature applications. 
* Nalgene Centrifuge Ware is always in 
stock-ready for immediate delivery. As- 
sortable with other Nalgene Labware for 
maximum discount. Read the whole story 
in our new brochure N-44. Ask your lab 
supply dealer, or write Dept. 2126 The 
Nalge Co., Inc., 75 Panorama Creek 
Drive, Rochester, New York 14625. 

s ̂ NALGENE 
Q? LABWARE 
Leader in quality plastic labware since 1949 
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You get 100% visibility through clear, high impact 
polycarbonate. 
Complete separation of urine and feces eliminates con- 
tamination... increases experimental accuracy. 
Lightweight and compact, yet rugged in construction... 
needs no special supports or structures. 

Sturdy, unbreakable plastic is easy to clean... will with- 
stand up to 290 ?F... can be easily autoclaved or sterilized. 

e c o0 n o ECONO-LAB division 
- I lalb MARYLAND PLASTICS, INC. I ---I----- 9 East 37th St., N.Y, N.Y. 10016 

The MULTIPURPOSE Recording Spectrophotometer, jXiud 
provides distinct absorption bands of any Model MPS-50 
materials-transparent, translucent or opaque 
-in the range of 190 to 2500 ma. The large .... 
photocathode captures information missed with 
commonly used spectrophotometers. 

Featuring; 
* Basic design by Prof. K. Shibata of the opal glassl 

method. 
* New double detector system with a sample placed 

close to an end-on photomultiplier. 
* A full line of unique attachments for microspectro- 

photometry, derivative spectrophotometry, chroma- 
togram scanning, double beam fluorophotometry, 

? In vivo spectra of translucent and opaque biological 
samples without intricate extraction procedure, and 
difference spectrophotometry of translucent cell sus- 
pensions. 

* Sensitive and accurate examinations of industrial 
materials and products as well as foods. 

Please send for descriptive brochure., 
Sole Agents in U.S.A 

oKYO OFFICE: Kanda-Mitoshirocho, Chiyoda-ku, Tokyo 633 Third Avenue, New York 17, N.Y. 
Wabsolute turbi(Cable Add.: SHIMADZU TOKYO 

KYOTO OFFICE: Nishinokyo-Kuwabaracho, Nakagyoku, Kyoto Tel. No. OXford 7-7480 
(Cable Add.: SHIMADZU KYOTO) 
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