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Preparative Ultracentrifugation gives the ultimate
in fractionation according to size, density, or both

Density gradient (or zone) centrifugation is a rapidly developing
major technique for achieving separations by centrifugal means.

The method has many uses for separation, identification and
quantitation. It is ideal for analyzing cytoplasmic homogenates
...individual components from a mixture can be separated for
chemical or biological assay...materials of identical size but
differing slightly in density, or those of similar density but differ-
ing slightly in size, are readily distinguished and isolated.

The powerful
technique of

DENSITY GRADIENT
CENTRIFUGATION

STABILIZING DENSITY GRADIENTS

Gradients can be formed either before
centrifugation begins, by layering solu-
tions of different concentrations of a sub-
stance such as sucrose—or they can be
formed during centrifugation by the redis-
tribution of a material like cesium chloride
under the influence of centrifugal force.

Rate Separations —In this density
gradient method, particles migrate from
the top of the tube at different rates
depending on their size, shape and den-
sity. Slight differences in density can be
exaggerated by changing the density of

Equilibrium Separations — In this
method, particles seek their own density
levels in the tube and attain equilibrium
positions which are dependent upon den-
sity alone. Resolving power in separating
materials is dependent upon the magni-
tude of the density gradient.

the solution in the centrifuge tube.

The standard equipment for doing density gradient work is the

N Model L Preparative Ultracentrifuge (left) and SW-39 Swinging
3 : Bucket Rotor (above). The rotor operates at speeds to 39,000
rpm, generating 173,000 g at the outer tube edge.

Let the Model L with its outstanding ability to speed
through jobs—both routine and exotic—start working for you
now. Write for full technical information including: a description
of the instrument; an applications chart showing types of mate-
rials which can be run (with rotors, times, speeds and references);
a new paper summarizing density gradient techniques and how
to use them.

Address: Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto, California, and ask for
Data File L-5.
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The Entire Span of Today's Scientific, Engineering
and Technical Knowledge Encompassed in a Monumental
Reference Work Containing 8,500 pages of Text,
800 Index Pages, 7,200 Articles and 9,700 lllustrations

includes developments so recent they are still major news!/ !

The New

" McGRAW-HILL
| ENCYCLOPEDIA OF
SCIENCE and TECHNOLOGY

2,015 Contributors, including Nobel Prize Winners, Respected Leaders of Research and
Industry . . . Over 6,000,000 Words — from Concise Articles to Amazingly Comprehensive

Treatments . .. 100,000-Entry Index. .

. a Wealth of Maps, Charts, Diagrams,

Drawings, Photographs . .. many more than in any comparable work of reference.

N epoch-marking publishing venture — pro-
A viding up-to-date, authoritative information
on all the sciences of our day — is being com-
pleted. The new MCGRAW-HILL ENCYCLOPEDIA
OF SCIENCE AND TECHNOLOGY will make readily
accessible within its 15 volumes a vast fund of
knowledge covering hundreds upon hundreds of
subjects dealing with the whole spectrum of the
physical sciences, life sciences, earth sciences,
and engineering.

This major work fulfills a prime need of the
scientist, the engineer, the technician — whether
concerned with pure research or practical ap-
plications — whether his work is of a design or
operating nature — whether he wants to review
or keep abreast of the vastly enlarged knowledge
of his own field or must bridge the gap between
his specialty and unfamiliar areas into which
his work leads him.

Unequalled in Timeliness, Clarity, Depth

This unique library makes it possible for you to have
as near as your office, laboratory, plant, or home an
all-knowing corps of specialists to which you can turn
for precise, authoritative information. You can get
answers to specific questions raised through daily pro-
fessional activities or simply explore in a random way
the universe of today’s scientific, engineering, and
technical knowledge — distilled into 7,224 compre-
hensive articles. Whatever your own field, whatever
field your work is related to, you will find it here.

A Work of Unsurpassed Authority

The names of the contributors read like a “Who’s
Who” of the world’s scientific community. All are
recognized specialists — in many instances, articles

were written by the very person credited with new
discoveries and developments in a given field. Among
them are Nobel Prize Winners and others who have
distinguished themselves for their original and sig-
nificant work.

Nothing comparable in breadth of conception, in
authority, in usefulness, has ever before been offered
in a reference work of this kind. As an all-embracing
general reference or a practical working tool, this
Encyclopedia belongs in the home and professional
library of everyone with an interest in science and
engineering. An annual Supplement Volume keeps
it always up to date.

By reserving your first edition set now, you will
enjoy the benefit of a special money-saving introduc-
tory price. Mail the coupon for full details.

== MAIL THIS COUPON ==

McGraw-Hill Book Company,

327 West 41 Street,

New York 36, New York

Please send me without obligation your pre-view
brochure on the new McGRrRaw-HILL ENCYCLOPEDIA
OF SCIENCE AND TECHNoOLOGY in 15 volumes; also de-
tails of your introductory price offer and terms of
payment. (No salesman will call.)
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iso-octane

methyl cyclohexane

cyclohexane
methyl cyclopentane

H-CS

This chromatogram was run on a
Model 154-D Vapor Fractometer,
utilizing a 150’ squalane “U”
Golay* column. Detector was of

3-methyl pentane

% the flame ionization type. The
& L chromatogram displays high-effi-
§ 53 ciency separation of a number of
S C4-Cg saturated hydrocarbons.
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The Perkin-Elmer Model 154-D
Vapor Fractometer.
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PERKIN-ELMER PRESENTS

THE MODEL 154-D VAPOR FRACTOMETER

... a totally new concept in analytical versatility

Although a relatively young science, gas chromatography has
advanced with giant strides since its introduction in 1952.
And Perkin-Elmer, designer and producer of the first com-
mercial gas chromatograph, keeps pace with its progress with
the new Model 154-D Vapor Fractometer.

This latest member of the famous 154 series of Perkin-
Elmer gas chromatographs combines, in one versatile unit,
the latest advances in instrumentation: Golay (capillary)
columns, ionization detectors, precis® micro-sampling tech-
niques., To match the increased performance demands of
these revolutionary new developments, new and more rugged
components have been introduced in critical areas of the
Model 154-D. Added to the superlative regular features of
the 154 line, these provide, in one instrument, the utmost in
analytical versatility, reliability and precision.

Versatility: The outstanding attribute of the new Perkin-

Elmer Model 154-D is its exceptional analytical versatility..

Precise, reproducible sampling of gas and liquid micrc- and
macro-quantities and specialized “micro-pilot-plant” acces-
sories provide complete sample introduction capability. For

Talented engineers and physicists at all levels
interested in development of commercial laboratory
scientific instruments find great reward at
Perkin-Elmer. Please write or call Mr. Howard Moran.

496

partition analysis, the Vapor Fractometer may be operated
in any one of the following modes:

1. standard packed columns with thermal conductivity
detection;

2. Golay columns with ionization gauge detection;

3. standard packed columns with ionization gauge detec-
tion; and

4. in parallel operation, using packed columns-thermal con-
ductivity detection, and Golay columns-ionization gauge
detection.

For these varied modes of operation, a complete selection of
column designs and stationary phases is available to meet any
samplesituation. Four detectors are offered as standard acces-
sories, providing a choice to handle specific analytical needs.

Complete details on the Model 154-D Vapor Fractometer
are provided in a new brochure. Send today for your copy
to: Perkin-Elmer Corporation, 910 Main Avenue, Norwalk,
Connecticut.

INSTRUMENT DIVISION

Perkin-Elmer ¢y

N
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Jhroma-pure fractions 100 times larger...vastly superior infrared spectra...with the new Beckman
Megachrom* preparative gas chromatograph** and, the IR-4 Infrared Spectrophotometer. X The
Megachrom instrument separates ultra-pure fractions in guantities not possible with standard
chromatographs. This allows the analyst to use a single ultra-pure fraction for many different
studies.The quality of the fractions—up t0 99.9999% pure — changes concepts of infrared spectra. This
permits heretofore impossible analyses of one’s own or competitive products. % You can apply to
these Megachrom-pure fractions all the advantages of the double-begm, double monochromator
IR-4: unmatched resolution at a given scanning speed...unmatched scanning speed at a given reso-
lution...unsurpassed photometric accuracy...unmeasurable stray light interference...and a complete
line of accessories for versatility of use. X Beckman also offers the GC-1 Gas Chromatograph for
routine applications...the GC-2 for research as well as quality control...the low-cost, double-beam
IR-5 Infrared Spectrophotometer for routine use...the prism-grating, double-beam IR-7 for

research. For more information write for Data File 38-35-04. Beckman®

Scientific and Process [ Instruments Division
Beckman Instruments, Inc.
£500 Fullerton Road, Fullerton, California

*#TRADEMARK OF BECKMAN INSTRUMENTS, INC. *¥ PATENTS APPLIED FOR.

INSTRUMENT: MEGACHROM
COLUMN: FOUR 12 FI. APIEZON 'J
CARRIER GAS: HELIUM
FILAMENT CURRENT: 300 MA.
INLET PRESSURE: 154

OUTLET PRESSURE: 24

INLET TEMPERATURE: 168°C
COLUMN TEMPERATURE: 128°C
DETECTOR TEMPERATURE: 193°C
CHART SPEED: 0.5 IN/MIN.
SAMPLE: 5.0 ML ETHYLBENZENE

: o ms‘l&NMles\

Chromatogram of 5.0 ml. of commercial 99% ethylbenzene fractionated on
Megachrom. (Megachrom can handle as much as 20 ml.) Note resolution of
contaminants which total only 1% of injected sample.
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Infrared spectra of Megachrom-pure ethylbenzene (upper curve) and unpuri-
fied commercial ethylbenzene (lower curve). Impurity bands are circled.
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Infrared spectrum of 0.1 microliters of cc-methyl benzyl alcohol, a contaminant
collected by Megachrom.With ordinary chromatograph,collection of this quan-
tity of fraction for infrared or other analysis would be tedious or impossible.




DESIGN
FOR
RESEARCH

ZETOPAN

A truly universal microscope for

ALL microscopic investigations.
Ingeniously designed for maximum
working comfort and operational
ease. All transitions are instantaneous,
versatility unlimited.
Built-in illuminating systems
for transmitted, reflected
and mixed light.

Phase and ““Anoptral” Contrast
Fluorescent Illumination
Universal Condensers

Cine and photomicrography
Components for polarization
and metallography

® Complete range of objectives
and eyepieces

Request a demonstration or write for catalog

WILLIAM J. HACKER & CO., INC.

P. 0. Box 646 CApital 6-8450 West Caldwell, N.J.
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‘Low Cost
Production
Freeze-Drying
with the RePP
SUBLIMATOR
40

LARGE CAPACITY FREEZE-DRYING —Forty pounds of product load, or
as many as 1,300 10 ml. vials can be processed at one time.
COMPACTNESS — Because condensing coils and materials to be freeze-dried
are contained in the same vacuum chamber, the equipment is re-
markably compact, measuring only 46” long, 31” wide, and 60" in
height. This unique new design eliminates the need for a separate

condensing system and increases drying efficiency.

SHORT PATH MOLECULAR DISTILLATION —Sublimating water mole-
cules travel a very short distance before they are condensed on the
fin type cooling coils.

COMPLETE AUTOMATION —Samples freeze-dried in containers such as
serum bottles or bulk dried in the four stainless steel trays provided,
need little or no attention in this fully automatic instrument. Mechan-
ical refrigeration freezes the samples then thermostatically controlled
warm ethylene glycol circulates through the shelves supplying pre-
cisely the right amount of heat to the frozen product to insure
efficient drying rates.

FULL VISIBILITY —Large glass clear Lucite vacuum chamber closure permits.
complete visibility of the material being dried. .

NO PLUMBING OR ACCESSORIES REQUIRED —To operate, just connect
to an electrical outlet. The sturdy white epoxy enameled steel cabinet
houses the two separate refrigeration systems; one for freezing sam-
ples, the other for condensing sublimating water vapor, the 13 cubic
ft./ min. high vacuum pump and the heater and circulator for the
ethylene glycol. The controls are conveniently located at eye-level
in the recessed control panel.

MOBILITY — The cabinet is mounted on four heavy duty casters and can be

) easily moved when required.

STERILE OPERATION — The Sublimator is equipped with an electrical device
which raises and lowers the tray covers while the trays are under a
vacuum. Sterility is maintained in the trays even though the Sub-
limator is operated in a non-sterile environment.

STOPPERING UNDER VACUUM —For those applications in which the
product must be freeze-dried in the final container and stoppered
under the original vacuum, a vacuum stoppering mechanism is built
into the Sublimator drying chamber. Four shelf, three shelf, and
two shelf vacuum stoppering equipment is available.

...AND SAVINGS THREE REPP

IN ORIGINAL EQUIPMENT  SUBLMATOR  suic ~ Ne=ll10m!
AND OPERATING COSTS ~ ARE AVAILABLE "o Vials
ARE SUBSTANTIAL. Sublimator 15 15 Ibs. - 750
For additional Sublimator 40 40 lbs. 1300
information write: Sublimator 100 100 Ibs. 5000

REPP INDUSTRIES, INC. GARDINER, NEW YORK

26 AUGUST 1960 501




502

Coleman ‘Autoﬂow sample handling system
speeds flame analysis by 300 pexcent

This system reduces to a minimum the several
steps ordinarily required in handling samples
for flame analysis. Used with the Coleman
Model 21 Flame Photometer, Autoflow lets
you make determination after determination
simply by pouring the sample into the input
funnel and making an immediate reading on
the indicating galvanometer.

One technician using a single instrument
can complete more than 1,000 measurements
in a single day.

Autoflow provides direct feed to the burner
atomizer and instantaneous, pump-driven re-
moval of unused sample. As little as 0.2 ml
sample poured into the input funnel gives a
full twelve seconds of reading time on your

COLEMAN INSTRUMENTS,

INC.,

galvanometer . . . then a touch of the Autoflow
button purges the sample chamber and readies
your instrument for the next determination.

Simplicity in itself, the Autoflow system
consists of a chimney ring, input glassware,
integral pump and waste reservoir, and the
necessary tubing. The Coleman Model 21
Flame Photometer accepts the Autoflow
system without any modification.

Autoflow means opportunity for increased
efficiency in process control and research labs
straining under heavy routine analytical loads.

Find out more about the convenience and
speed available with the clean and lean
Autoflow sample handling system. Write for
our new Autoflow Bulletin SB-265

MAYWOOD, ILLINOIS

SCIENCE. VOL. 132



HIGH VOLTAGE POWER SUPPLIES

MODEL 402M 3°0;¢00v

designed to

meet your

specific

MODEL 4]0A é::g'(.:,w needs ki) MODEL 412A 3°0%:2010

MODEL 408A 3056010 MODEL 405 &°52100

JOHN FLUKE precision High Voltage "
Power Supplies offer complete coverage up  ‘MODEL ~ VOLTAGE | CURRENT|_REGULATION | STABILITY | MAX._RIPPLE| pesoiyrio
to 10 KV. In addition to high calibration LINE LOAD
accuracy, tight line-load regulation, fine : 3
voltage resolution, and excellent long term 170-1530V | 0-3ma | 0.01%{ 0.4% %g,zgfy) 0.002% 85V steps
stability; many other plus features are pro- o ;
vided the design engineer. For example: . 500-1600V | 0-1ma | 0.03%| 0.03% | 0.01% Smv 100mv . $320.00
difficulties Iting fi corona, jitter, Ry g
bounce or overshoot are non-existent in  #12A  500-2010v | 0-15ma| 0.01%) 0.01% | 0.005% Smv 10my  $455.00
- ies. L hn F Bl o 3
e e ingustry domand 405 6003100V | 0-15ma | 001%| 0.005%| 0.005% Smv 10mv  $595.00
evidenced by the fact that most of these - %
instruments have been introduced within 408K 500-6010V | 0-20ma i 0.01%| 0.01% | 0.005% Smv 10mv $69500
the past year. 410R  1000-10,010v| 0-10ma| 0.01%; 0.01% | 0.005% Smv 10mv  $1095.00°
@ .
: @ 0 All prices quoted, F.0.B., Factory, Seattle. Prices and technical data subject to change without notice.

Designed to power photomultiplier tubes

and ionization chambers. . . for research JOHN FLUKE MANUFACTURING co., INC.

and development of traveling wave tubes e P. O. BOX 7161, SEATTLE 33, WASHINGTON
and backward wave oscillators. q ) - ’ ' ,
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sterile

Tommy is having a ball. But, while these bandages may
make amusing playthings, their real purpose requires abso-
lute sealed-in sterility. That’s where Castle Engineered
Sterilization, or “CES,” comes in.

CES research provides the know-how and equipment to
sterilize a thousand and one such hard-to-process items—
from adhesives to photographic film. All sterilization is its
province—the product, package, packaged product, selec-
tion and operation of equipment, and the handling, storage
and shipment of sterile supplies.

Whatever your problem, if it involves sterilization, you
can count on Castle Engineered Sterilization for the answers.

CES CONTRACT STERILIZATION will sterilize your product
for you—permitting market-testing of new products with-
out immediate equipment purchase.

WRITE today for literature. Initial CES research
and planning are without cost.

Castle _

LIGHTS AND STERILIZERS
WILMOT CASTLE CO., 1713-8 E. HENRIETTA RD., ROCHESTER 18, N. Y.
504 SCIENCE, VOL. 132

CES PROCESS DEVELOPMENT will research and ‘‘pilot
test’’ your production process for you, for best integration
of sterilization.



Model XXI .

Designed and Manufactured by
E. H SARGENT & CO.

Model 111

Model XII

Model XV

sarcenr POLAROGRAPHS

e for all Polarographic Applications in Research and Control Analysis

Model lll Polarograph—S-29290—Manual, Indicating.
Recommended for: (1) those routine analyses where only one
substance is determined and where the curve shape approxi-
mates a pure form, characteristic of reversible reactions in-
volving simple ions in fairly substantial concentrations. In
such cases, step height may be measured as the difference
between two points, one on the residual current plateau and
one on the limiting current plateau; (2) instructional purposes
in educational institutions where the 315 mm long, readily
visible scale and the simplicity of design make the Model III
Polarograph ideal for teaching and for illustration of the basic
circuit employed in Polarographs.

Model XIl Polarograph—S-29301—Photographic Re-
cording, Indicating, Sargent-Heyrovsky. The least ex-
pensive of all recording Polarographs, for the occasional user
of polarographic measurements.

SAI R G E N ' SCIENTIFIC LABORATORY INSTRUMENTS ® APPARATUS ® SUPPLIES

Model XV Polarograph—S-29310—Pen Recording (Pat.
No. 2,931,964). Recommended: (1) as the fastest, most ver-
satile and easily learned facility for regular analytical schedules
requiring both accuracy and speed; (2) for university courses
in instrumental analysis; (3) for ultra-sensitive trace analysis
in conjunction with the Sargent Micro Range Extender.
Model XXI Polarograph—S-29303—Pen Recording, Po-
tentiometric. Recommended: (1) where there is desirable
the maximum flexibility in both current and voltage axes to
permit the expansion and detailed inspection of any portion
of a step as in research studies or the development of analytical
methods; (2) for use in extended time studies at constant
applied voltages, of rates of reaction, respiration studies, etc.
where a continuous recording of current is advantageous.
For complete information on these Polarographs and Acces-
sory Equipment write for Bulletin P.

®Trademark Reg. U. S. Pat. Off,

CHEMICALS

E.H. SARGENT & CO.,, 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.« DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.+ SPRINGFIELD,N.J,




The VANGUARD MODEL 800 AUTOSCANNER leads the way to better
analysis. Designed for maximum tritium sensitivity and employing the most
advanced circuit techniques, the AUTOSCANNER offers the investigator unparal-
leled performance and reliability, while exhibiting truly remarkable efficiency for
all beta emitting isotopes.

the Model 800
Autoscanner

oo wew Alamdond
of exeellomer

Advanced features of the AUTOSCANNER include:

Completely automatic operation frees personnel for other duties. Power and gas
flow are automatically shut-off after scanning period. When scanning connected
multiple strips, individual strip length is monitored and permanently recorded on
the chart paper. ‘

Specially designed dual scanning heads represent a major achievement in sensi-
tivity for low energy radiation detection.

Completely transistorized circuitry incorporating plug-in modular construction
eliminates all maintenance problems.

Further information and specifications may be obtained by writing to:
Vanguard Instrument Company

Department A

P.O. Box 244
INSTRUMENT COMPANY LaGrange, Tllinois

SCIENCE, VOL. 132 -



BR O NWI L. . your headquarters (] g

4TEMPERATURE
CIRCULATORS

‘Pumps and circulates . ..
converts any suitable container to a
constant temperature bath.
FEATURING :

temporature contioned  HEATS + CIRCULATES + CONTROLS TEMPERATURE

EOtg-Cl’(l);(E'c—r ange ~ This new and improved model instantly con-
i e L ke ; verts any suitable container to an efficient,
R closely controlled, constant temperature bath
aceabNts tiaonili: _or circulating system. One light, portable unit
control of temperature ~ provides the motor driven stirrer and pump for
settings . circulating, a 750 watt heater element, a read-
internal relay—no __ ing thermometer, a magnetic setting thermom-
separate relay box  eter-thermoregulator and a double transistor
up to 215, gpm 12L]min) relay. With mounting rod for attachment to any

controlled circulation
1al
additional reading boramry Stand

thermometer provided therature on Request.
accessory cooling coil . ‘ .
available

And the BRONWILL | MODERN

 WARBURG APPARATUS

ercniar shape and smallﬁmnetet (201%”), conserves
space, permits locating unit against a wall or in a
corner. Rotates through 320° to bring any manometer
in front of the observer for reading. Fourteen manom-
eter positions are provided.
Designed for compactness—operates on any laboratory bench.
Magnetic thermoregulator adjustment—temperatures
0 to 50°C present in minutes.
@ Unique double capillary manometers—stronger and easier to read.
Electrode heating system—lagless—no overshooting.
~ Reaches operating temperature in 20-30 minutes.
Interchangeable factory cal 1brated manometers and reaction
vessels available.
Temperature constancy plus or minus 0.01°C.

' FOR PHOTOSYNTHESIS — MODEL UVL . . . CAT. NO. 10

Bath chamber is transparent Plexiglas through which the light is trans- send
mitted from fourteen 40-watt tungsten filament lamps, mounted on the
oscillating manometer platform directly below the reaction flasks. The for
distance between light source and reaction fiask remains constant. d
Concentric-mounted fan to dissipate heat from the lamps is positioned INustrate
so that the blades do not pass through light beam between lamp and f Ider
flask. Special cowling shields the observer from direct light, faumates * 0
reading the manometers. . ,

BRONWILL SCIENTIFIC

A DINISIILHO N OF WIHL L CORPORATION
P. 0. BOX 3927 - BRIGHTON STATION « ROCHESTER 10, N.Y.
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS C‘LOSE -UP

"AMAIZING SCIENCE BUYS

for FUN, STUDY or PROFIT

American Made — Terrific Buy!
; Over 50% Saving
STEREO MICROSCOPE

Years in development. Equals $300
to $400 instrument. Precision Amer-

ASSEMBLED
AND
READY TO USE!

See the Stars, Moon, Planets Close Up!
3 ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power. An 1 Buy! F Mt. Pal Type

You’'ll see the Rings of Saturn, the fascinating planet Mars, huge
craters on the Moon, Star Clusters, Moons of Jupiter in detail,

Galaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated 3” diameter high-speed /10 mirror. Telescope comes
equipped with a 60X eyepiece and a mounted Barlow Lens, giving

ican made. TUsed for checking, in-
specting, small assembly work. Up
to 3” working distance. Clear, sharp,

image. Wide, 3 dimensional to 180 power. An Optictl Finder Telescope, always so
g:%f:lt. 2 s:tieof objectives on rou:tlng e RQE" ial i%ﬁ aéso lncll‘lldeld blesméd‘l'y' hard'v‘v%!'d" portua’b]e”tzrlp:(:;
t t. 2 0X. 10 Days Free E W cope :—Valual
’lyrli;el. 4% and 40X v “HANDBOOK OF HEAVENS” plus “HOW TO USE YOUR
TELESCOPE” BOOK.

id

Stock No. 85,056-W
f.0.b. Barrington, N.J.

Low Power Supplementary Lens Attachment for above

Stereo—provides 15X down to 6X with clear, extra large

11%” field at 6X.

Stock No. 30,276-W

Stock No. 85,050-W $29.95 P

4,
St/:ek No. 85,

Photographers! This is an actual photogrsph
of the moon taken through our Astr
Telescope by a 17-year student.

Reflectin, Teleseono—up to 255 Power, all-metal pedestal mount.
1 05-wW $79.50 F.0.B. Barrington, N.J.

$7.50

WAR SURPLUS!—INFRARED SNOOPERSCOPE
Govt. Cost $900—Bargain at 9.50

Converts infrared to visible light.
See in _total darkness without being
seen. Use in lab, factory, classroom,
etc. Completely portable. Operates
on two flashlight batteries (not in-
cluded). Image is quite good, may
be made even better by careful
focusing. Size 111%” x 8”. Weight

with carrying case 12 lbs. No 1nl’rnred light source is
furnished. (See below).

Stock No. 85,098-W______ $39.50 f.o.b. Barrington, N. J.

INFRARED LIGHT SOURCE AVAILABILITY!
Uses 6-volt transformer or 6 V auto battery to operate.

Stock No. 80,035-W. $10.00 Postpaid

War Surplus American-Made 7x50 Binoculars

Big savings! Brand new! Crystal
clear viewing—7 power. Every opti-
cal element is coated. An excellent
night glass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupil Tmm. Approx. field
at 1,000 yds. is 376 ft. Carrying
case included. American 7 x 50’s
normally cost $195. Our war surplus
price saves you real money.

Stock No. 1533-W _____ e Only 355 00 Postpd
(Tax included)

NEW! GRAPH RUBBER STAMP

# Real time and labor saver for math
teachers. If your tests require graph
backgrounds—no need to attach separate
. sheets of graph paper and worry about
keeping them stiraight. Simply stamp a
graph pattern, 3” square as needed on
each paper. Grading graph problems then
become 100% easier. Stamps are 3”
square overall—2 different patterns.
Stoek No. 50,255-W (100 blocks) - -o_.___ $3.00 Postpaid

Stock No. 50,351-W (10 blocks) ____ -$3.00 Postpaid
C.__________________
OFFSPRING OF SCIENCE . . . REALLY

BEAUTIFUL! CIRCULAR DIFFRACTION-
GRATING JEWELRY

Terrific Buy! American Made!
OPAQUE PROJECTOR

Projects illustrations up to 3” x 31%*
and enlarges them. No film or nega-
tives needed. Projects charts, dia-
grams, pictures, photos, lettering in
full color or black-and-white. Op-
erates on 115 volt, A.C. current. 6-ft. extension cora and

NEW! BRAINIAC COMPUTER SET

A fascinating and interesting intro-
duction to the important new field of
the computer. Makes such devices as:
interplanetary time and space cal-

plug included. Operates on 60 watt bulb, not included. culator, reasoning machine, logic
Shimmering rainbows of gemlike color fasz: ‘31251 bul;t m4l‘:§a;dwlde Weight 1 1b., 2 oz. Plastic g:mes,’ lntellige:ce tester, many
in jewelry of exquisite beauty—made e other experimental units. All con-

traid

with CIRCULAR DIFFRACTION- || Stock No. 70,199-w $7.95 P
GRATING REPLICA. Just as a
prism breaks up light into its full
range of individual colors, so does

the diffraction grating. Promises to

nections are with nuts and bolts—
no soldering necessary. Designs can
be changed in minutes. Complete
with 23-page Booklet—plus 9 elec-
trical research experiments. Overall size: 15” x 20”.

Take Telephoto

become a rage in current fashion. Shots Thru Stock No. 70,305-W ___________________. $11.95 Postpaid
gtoe: :o. :::;::Il En;rl::lk ............ :2.75 Pstpd. 7 x 50 ;“
toc o. 30,350-W Cu nks - ____ 2.75 Pstpd.
g:::: :::: ::, :7732_'\:, ZP::‘::M__" - -":i.;: ::::: This 1is fine quality, AmerlcaangleNgsEuumI;ﬁfwn IDE RULE!
Stosk No. 30.30-W Tie-Clesp 278 Patod | B sl o i ind g, U3l N arCULAR St

Pocket Size—
Fast—Easy to Use!l
Be a Math Wiz! New Circular
Slide Rule multiplies, divides,
figures fractions, percentages
squares, cubes, roots, proportions,

fascinating telephoto shots with your camera. Brand new,
$95 value. Due to Japanese competition we close these out
at a bargain price. Directions and mounting hints included.

Stock No. 50,003-W ___________________ $15.00 Postpaid

16" VISIBLE MAN KIT

Amazing! You look right through it!
Reveals the wonders of the human body
in exact scale, with all vital organs pre-

cisely detalled Authentlc laboratory
models ,
muscles, circulatory system. Ingenious

parts-within-parts assembly permits ex-
amination of respiratory system, cham-
bers of the heart, interior of kidneys, etc.
Internal organs demountable for close
inspection. Just 16” high when assembled,
but compares favorably with hand-made
$200 to $1000 medical school models.
Ideal for researchers, labs, doctors, teach-
s, students, hobbyists. Base and 12-page
MRODUCTION TO ANATOMY included.

Stock No. 70,228-W ____.___________.____$4.98 Postpaid

NEW BINOCULAR-TO-CAMERA HOLDER
Will Fit Any Camera
wn For Exciting Telephoto Pic-

A

tures. Bring distant objects
7 times nearer with a 35mm
camera, 7x50 binocular and
our NEW BINOCULAR-TO-
CAMERA HOLDER. _Ideal
for long-range shots of wild
life, ships, people, vistas.
Camera and binoculars attach
easily. Use any binocular or
monocular—any camera, still
or movie, Take color or black and white. Attractive gray
crinkle and bright chrome finish., 10" 1long. Full
directions for taking telephotos included.

Stock No. 70,223-W

id

$11.50 F

ORDER BY STOCK NUMB

Invaluable educational aid!
conversation piece! Sk

hard, lifetime plastic,
gether—take

Parts

of skull cavity, nasal passages.
for scientists, doctors, dentists,
students, artists.
Chart included.

Stock No. 70,294-W ______

LIFE SIZE HUMAN SKULL

Fascinating
ull is anatomically
correct—made of natural bone color, bone
snap  to-
apart.  Spring-action
jaw. Removable skull cap for examination
etc. Ideal
teachers,
Stand and Instruction and Anatomy

circumferences, areas, retail prices,
fuel consumption. Eliminates the
confusions of ordinary slide-rules.

Directions included.
Stock No. 30,336-W . PN 7 X 95 Postpuld

lower

SCIENTIFIC ENCYCLOPEDIA

Over 1800 pages! 1400 illustrations—over

i

HdAmund \\

words—100,000 definitions—14,000 separate articles. I J§ 1000 OPTICAL BUYS! ’ |
you're science-minded—you’ll drool over it! Wealth of OPTIC Sana “‘
useful information on Science, Math, llijgglneerlng, Huge selection of lenses, SCI ENCE [

Chemistry, Physics, ete.
Stock No. 9287-w

83 lbs—size 9” x

BEGINNER'S LENS KITS!

FOR FOR ADULTS! FUN FOR CHILDREN!
illustrated booklet showing

Kits include plainly written,
how you can build lots of optical items.
Stock No. 2 W Beginner’s Kit,

10 Lens

............................. $ 5.00 Pstpd.

stoek No. IO W Experimenter’s Dream,
| 50 Lenses

ER .SEND CHECK OR MONEY ORDER .,

$4.95 P

2,000,000

-----$20.75 Postpaid

............................. $ 1.00 Pstpd.

$10.00 Pstpd.

FREECATALOG

Optics for the Space Era!

128 PAGES! OVER

CATALOG 99

MART

SCIENCE + MATH + OPTICS
Fox Pufit. Study o Fun! o

prisms, war surplus op-
tical instruments, parts
and accessories. Tele-
scopes, microscopes,
binoculars, infrared
sniperscope, etc. Low-
cost Science and Math
Learning and Teaching
aids.

Request Catalog W.

EDMUND SCIENT!

Easy Payment Plan Available! Details with Catalog!

SATISFACTION GUARANTEED!

EDMUND SCIENTIFIC €CO..5ARRINGTON, NEW JERSEY
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PRECISION
CONIROLLED

_\\

FREEZE DRYING EQUIPMENT

SNy

The increasingly vital role of freeze drying in
the preservation and concentration of critical
substances demands better engineered, more
versatile apparatus. Now Amsco Del-Vac Freeze
Dry Apparatus fulfills this need within labora-
tories, pilot plants and production facilities.

Significantly finer performance and versatility
of Amsco Del-Vac Freeze Drying equipment
permit the direct transfer of process data from
laboratory or pilot models to large scale
production models . . . without intermediate
stages of pilot operation.

Whatever your freeze dry needs . . . whether
'you require heated, refrigerated process shelves;
hydraulic stoppering shelves; a powerful,
built-in 5 to 10 micron vaccum pump; or fully
automatic controls . . . Amsco Del-Vac has
an appropriate model.

Write for fully illustrated brochure IC-606.

AMERICAN

STERILIZER

Most advanced pilot and light

production freeze dryer

shelves, hydraulic stoppering

ERIE«PENNSYLVANIA A available , .. Amsco Del-Vac
; : Model 22424RHVM, with
Scientific and Industrial Department : haated and refrigeraled process

shelves, 510 10 micron vacuum
World’s largest designer and manufacturer = pump . .. The
of Sterilizers, Operating Tables, Lights - in freeze dry e
and related biological equipment
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@ PRODUCT NEWS FROM FISHER SCIENTIFIC

GAS PARTITIONER and LAB RECORDER
make gas analysis faster and easier. ..

Fisher’s “perfect partners” give you an easy,
low-priced, time-saving system for analyzing com-
plex mixtures of gases accurately. The Gas Par-
titioner can run an Orsat-type gas analysis in
minutes. And its new partner—the Fisher Lab
Recorder has a gearshift control that permits
you to choose any of 10 chart speeds instantly.

510

The Fisher Lab Recorder has the speed and
sensitivity to handle your recording job . .. and
at a price of only $850.

For more detailed information, ask for two fact-
filled booklets: FS-275 on the Partitioner; FS-220
on the Lab Recorder. Write to:

139 Fisher Building, Pittsburgh 19, Pa.

F-130

3 FISHER SCIENTIFIC

America’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Boston Houston Philadelphia Washington
Chicago New York Pittsburgh Montreal
Fort Worth Odessa St. Louis Toronto
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AT LASTI A SYRINGE THAT IS GAS TIGHT

Now you can handle gas in a syringe without fear of leakage. The Hamilton Gas
Tight Syringe uses a stainless steel plunger coated with Teflon*, and a Teflon*
gasket tip. The result is a smooth, firm plunger movement, and no leakage to three
atmospheres. The Gas Tight Syringe is ideal for gas chromatography. It is

also useful for pipetting corrosive liquids, or liquids which normally cement

the syringe plunger to the barrel.
*Tetrafluoroethylene Polymer (DuPont)

o Graduation of scale accurate to +19%,

o Calibrated in milliliters at 20°C

o Plungers interchangeable

o Teflon® coated plunger, with Teflon* gasket tip

o Patent Pending

#0.10, 0.25, 0.50, and 1.0 ml capacity models — $19.00
e 2.5, 5, and 10 ml capacity models — $20.00

Order direct .. . also available through your supply house.

Write today for a
brochure describing
Hamilton’s complete

line of precision Hamilton Company, Inc. I
measuring ,
equipment. Price P.O. Box 307-K, Whittier, California I

list is included.

Send me a copy of your equipment brochure. I

i
HAMILTON COMPANY, iNe. | Name |

PRECISION MEASURING EQUIPMENT I l

FOR CLINICAL AND CHEMICAL RESEARCH

i 8 R 8 N B B 8 B B B |
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BARBER
COLMAN

THE BARBER-

COLMAN

Wheelco
Instruments
Division

NEW SPLIT-STREAM INLET SYSTEM
FOR BARBER-COLMAN GAS CHROMATOGRAPHS

BUTA@

1SO-PENTANE
n~PENTANE

2 2-DIMETHYLBUTANE

- a-mmmmma '

n‘nxx.ma .

100 ft: Nylon cn,p:lnu-yf .
0.01" 1D '
Squalane Coating

Flash Heater  175° :

@

2 3-DIMETHYLBUTANE : ’

- Column: Room 8”
Range: 1x10~% :

« . Flame Detector

o Caruet Henmn @ eom /nin :

o

The Chromatogram is The Proof...

NOW! A 40-SECOND CHROMATOGRAM
WITH NYLON CAPILLARY!

Barber-Colman gas chromatog-
raphy research has-achieved excel-
lent resolution of light hydrocar-
bons in just 40 seconds with a
100-foot, nylon capillary column,
In addition, these analyses were
made without pressure or tempera-
ture programming. The test unit was
a Model 20 with two minor modi-
fications: gear ratios were changed

to drive the chart at a 330 inch-per-
hour clip; and the electrometer
range was increased to 1 x 10710,
Until now a rapid analysis of this
type was considered impossible
for all practical purposes. Barber-
Colman research also reports that
the smoothness of the inner walls
of the nylon capillary column is a
factor in the speed of these analyses.

Wheelco Instruments Division

BARBER-COLMAN COMPANY

Dept. H, 15131 Rock Street, Rockford, llinois, U.S.A,

BARBER-COLMAN of CANADA, Ltd., Dept. H, Toronto & Montreal ® Export Agent: Ad. Auriemg, Inc., N.Y,
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Barber-Colman has now developed a
new split-stream inlet system for their
Model 20 Gas Chromatograph. Re-
search revealed that ordinary split-
stream inlet systems cause fractiona-
tion and non-linear splitting under
certain conditions. Attempts to obtain
quantitative analyses with ordinary
splitters sometimes showed the size
of the peak non-linear to the sample
injected. In addition, a known sample
composition varied with the amount
of the sample injected. As a result, the
new split-stream system became very
desirable to eliminate fractionation
over a much wider range of sample
sizes and boiling points, and to afford
more accurate quantitative analyses.

Features of this new linear sample
splitter include a carrier gas inlet pre-
heater, and a longer, higher tempera-

ture path between the point of liquid
sample injection and flow split to the
capillary column.

The new system is generally operated
in the 250°C to 350°C range. This
range vaporizes the liquid sample
more rapidly. Gas samples, of course,
cause no difficulty to the split-stream
system as they are already -in the
vapor phase.

Typical results with the new splitter
in conjunction with a hydrogen flame
ionization- detector show outstanding
linearity without fractionation over a
range of sample sizes up to 4.0 micro-
liters. Typical chromatograms illus-
trate fine quantitative analyses even
with short analyses times.

Get in touch with your nearby Barbet-
Colman Sales and Service Office or
write direct for complete information.
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Torsion’s 3rd New Dial Balance
CUTS WEIGHING TIME 60%

Torsion’s dial
makes
the difference

With Torsion’s new 500 gram capacity balance you can make
three times as many weighings per hour as before. Here’s why:

Conventional laboratory balances use a graduated beam and
slide weight for “fine” weighing after the weight has been
determined to within 10 grams. Under the old procedure the
balance is arrested, slide weight positioned, balance released,
balance comes to rest, position of indicator noted, balance
arrested again, slide weight repositioned and so on until the
weight is determined within 0.1 gram.

All this time consuming “‘cut-and-try’ procedure is replaced
with a simple graduated dial which can be turned without
arresting the oil-damped balance. This means that the time
consuming part of the weighing (below ten grams) can be
*“dialed-in”’—and in !4 the time.

UNCONDITIONAL GUARANTEE

In keeping with Torsion’s Million-Plus construction, the new
Dial mechanism retains its original accuracy after more than
a million weighings. That’s why Torsion Balance has uncondi-
tionally guaranteed the accuracy of the entire Dial mechanism.

‘f Torsion Laboratory Balance DLTS
Capacity: 500 grams
Readability of Dial: .02 grams

Other Torsion Dial Balances

Model DLT2
Capacity: 120 grams
Readability of Dial: 2 mg:

Model DLT2-1
Same specifications
as DLTZ2 but has scoop
for seeds or other
bulky material.

% Torsion Balance %am/w@/

Main Office and Factory: Clifton, New Jersey ® Sales Offices: Chicago, San Francisco




PRACTICAL
ACCUR

... new portability in TMC instruments

These new instruments from TMC, with completely transistorized

circuits and efficient, straightforward design, are the most

practical answer to the need for portable yet accurate pulse

516

measurement instruments. Whether in a laboratory or in
the field, the extreme reliability, accuracy and compactness
of these instruments combine to provide convenient,
dependable operation wherever they are set up.

The No. 220 Data Handling Unit — a logical com-
panion to the CN-110, is both a timer and data-
handling unit. During the CN-110’s accumulation
cycle the 220 can be used for true or live timing,
then instantly switched to a manual, semi-, or fully-
automatic digital readout cycle (destructive or non-
destructive). The compact 220 may be used with
various paper tape punching and printing ma-
chines.

rtable CN-110 256-channel pulse
analysis system —can be changed from pulse
height analysis to time-of-flight to pulsed neu-
tron measurement — or to some special pro-
gram — simply by interchanging the compact
plug-in logic units in the front panel. The basic
computer with plug-in weighs only 30 Ibs.,
and can be bench or rack-mounted or carried
anywhere in a portable case for laboratory or
field work. Power consumption is only 25
watts — needs no auxiliary cooling ... can be
set up for analog, digital or binary readout of
various methods.

The SG-10A Serviscaler is an extremely
economical and portable instrument de-
signed for training or general laboratory use.
All-transistor circuits are housed ina 12 Ib.,
12%" x 9" x 5 " package. Continuous high
voltage, adjustable from 600 to 1600 volts;
resolving time better than 200 usec; power
consumption of only 20 watts. Price is $350.

TMC also manufactures a complete line
of single instruments, systems and related
equipment for radiation measurement.
Complete details are available on request.

e ]

TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVENUE, NORTH HAVEN, CONNECTICUT
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How Much Research for a Dollar?

That a dollar will not buy as much now as it would in 1950 is clear
to every purchaser who can remember 1950 prices. That the $13 billion
the nation will spend on research and development this year will not
buy as much equipment or the services of as many scientists and en-
gineers as would the same amount in 1950 is also true, but not so
immediately obvious; the figure is so large, the cost elements so varied,
and the experience of scientists with figures of this magnitude so meager
that one may have to think about the matter to realize that increasing
the research and development budget from a little under $3 billion
in 1950 to about $13 billion in 1960 does not buy a comparable in-
crease in research and development effort.

Ellis A. Johnson and Helen S. Milton of the Johns Hopkins University
Operations Research Office have sought to develop a cost-of-research
index that will be useful in analyzing research and development trends.
They start with the concept of the cost per year of a technical man;
“the ‘technical man’ is the professional scientist or engineer, together
with his supporting technical, administrative, and housekeeping staffs,-
and his machines and equipment, i.e., the man plus the overhead costs.”

Johnson and Milton secured cost records from 17 laboratories, vary-
ing greatly in size and roughly equally divided among industry, govern-
ment, university, and private nonprofit institutions. There was variation
in the experience of these laboratories, but there was also a quite useful
degree of consistency among their records, sufficient to justify the con-
clusion that when the costs per technical man were applied to the
national research and development totals for the past decade, the result
demonstrated that for 474 times as much money as was spent in 1950 we
are getting slightly more than twice as much research and development
activity. :

Using 1950 as a base year in which the cost-of-research index was
100, the authors report that from 1920 to 1940 the index varied only
a few points above or below 50. Between 1940 and 1950 it doubled.
Since 1950 the increase has averaged 7 percent a year to bring the
index to 191 in 1960. The major elements in the increase have been
higher salaries and overhead costs. Professional salaries are going up
at about 7 percent a year, overhead costs a little more rapidly, and
equipment and material costs not quite so rapidly.

It is always proper to ask whether or not research and development
budgets are appropriate to the national needs. Are they increasing too
slowly, too rapidly, or at about the right rate? In an ultimate sense
this question can be answered only in terms of national needs and the
valuation placed upon the work accomplished. Decision on these matters
must be in terms of judgment, but a generally accepted cost-of-research
index should assist us to reach better informed judgments. For example,
Johnson and Milton write, “In military technology . . . there are some
critical areas in which the absolute dollar support has increased but in
which less actual technical effort is being expended than in 1950.” Is
this what we want? Surely there are times when a decrease in effort is
justified, just as there are times when an increase is mandatory, but
we should know what we are doing, and not be fooled by the fact that we

- are spending more dollars to buy less research. When we are spending

$13 billion a year and the amount increases year after year, we need
a cost-of-research index just as, for other purposes, we need a cost-
of-living index.—D.W.
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See the ZW difference

B&L DYNOPTIC DESIGN

saves time . . . You get today’s fastest focus.
And you keep it . . . no drift, no backlash. From
automatic focus to parfocal objectives, B&L gives
you more minutes per hour.

saves effort . . . Your hands rest on table for
orientation and fine adjustment. Focusing sys-
tem “floats” on rollers and bearings for the easi-
est operation you've ever known.

saves your eyes . . . Wide, flat, clear fields make
it easier to interpret complex specimens. You
can get ample light for deeply stained specimens,
for phase contrast or dark field work. See for
yourself in a demonstration at your convenience.

MAIL COUPON FOR DATA AND DEMONSTRATION

BAUSCH & LOMB

SlN(E@]HSZ?
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BAUSCH & LOMB

gL P

MICROSCOPES

LABORATORY e RESEARCH < POLARIZING -

BAUSCH & LOMB Incorporated
85608 Bausch St., Rochester 2, N.Y.

I would like [J data and [] demonstration of the follow-

ing B&L Dynoptic Microscopes:

[J Polarizing [0 Metallurgical
NAME, TITLE

METALLURGICAL

PROFESSIONAL ADDRESS

I..
|
|
|
|
|
: [ Laboratory [0 Research
|
|
|
|
|
|
|
|
|
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WHAT KIND .

> Service

CAN 1| .

EXPECT ON mlcro_

- scope?

This is a common
question asked by
new and prospective
owners of any
microscope.

Owners, present and
prospective, of any
WILD Microscope,
are assured of fast
serviceand fast return
of the instrument

. . . often overnight,

Most_important:
Only WILD trained

selected technicians,
with many years'
experience in

WILD Microscope
construction and
assembly, are per-
mitted to service
your instrument,

FULL FACTORY SERVICES

*The FIRST name in
Surveying Instruments,
Photogrammetric Equipment
and Microscopes

INSTRUMENTS,

INC.

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843
In Canada

Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario : Tequired for graduation. No one is
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Letters

Teacher Training

Having been involved as a member
of the curriculum committee of the

i State University of New York College

of Education at Cortland in a recent
revision of our curriculum for the

i preparation of elementary school teach-

ers, I was interested in the report by
John Mayor of the proposals coming
from a meeting of representatives of
the AAAS and various certification
groups from several states [Science 131,
1779 (1960)]. May I suggest that it
is an admirable aim to require four
courses in mathematics for all pros-
pective elementary teachers, but that
this is unrealistic as long as students
come to college so poorly prepared in
even basic arithmetic, and unreasonable
unless the AAAS and other groups
concerned in this matter are willing
to give wholehearted support to the
upgrading of teachers’ salaries and
professional standing. If our students
came to college able to handle the
mother tongue and having learned
their lessons in basic science, social
studies, and so forth, it might be pos-
sible to eliminate what is really reme-
dial work in the colleges and thus gain
time for teaching these recommended
and truly collegiate courses.

It is clear in my mind that we cannot
hope to adequately prepare a person
to teach in the elementary school in
the usual four years of college. If sci-
entists and engineers are born and
nurtured in the elementary schools of
our land, then elementary school teach-
ers must be ready to play the vital
role assigned them. If this requires
four courses in mathematics, then it
also requires eight courses in science,
to say nothing of foreign language, now
almost forgotten in the preparation of
elementary teachers. Then must come
English, speech, music, art, sociology,
history, psychology, philosophy, health,
political science, and the necessary
pedagogical - courses. Physical educa-
tion must not be neglected, and every
teacher needs apprentice teaching ex-
perience. No college program should
eliminate the possibility of electives.
What this all adds up to is at least five
years of college work, if not mere.
When this is balanced against potential
pay and prestige, is it any wonder our
best prospects turn their backs on
teaching?

In our curriculum study here each
department brought its recommenda-
tions for those courses considered es-
sential in the training of elementary
school teachers. From this immense
total was carved a compromise which
would total the 132 semester hours

happy with the result, but compromise
is the best that can be done. As a lib-
eral-arts college graduate sympathetic
to the recent cries against “too much
professional education in our teachers
colleges,” may I say that I believe the
21 hours (equal to seven courses) in
pedagogy, including 3 hours in general -
psychology and 6 hours in human
growth and development, which are
included in our curriculum are an ab-
solute minimum. The only way that an
adequate job can be done is to lengthen
the course of study. The recent five-
year programs started at some engi-
neering colleges are attempts to cope
with the same problem. These are
things of which scientists cooperating
in these studies must be aware.

JOoHN A. GUSTAFSON
State University College of Education,
Cortland, New York

The Scientist’s Image of Himself

Gerald Holton rightfully points out
[Science 131, 1187 (22 Apr. 1960)]
the schism that exists between scien-
tific knowledge and other currents of
intellectual thought. Although he sug-
gests that scientists themselves contrib-
ute to this schism, his major emphasis
is on the image that the public has of
science, and of the scientist. I think
that the images scientists hold of them-
selves, and particularly the changes that
are evident in their self-representations,
also play a very significant role.

I had an opportunity to investigate
the self-images of 40 research scien-
tists, men in natural-science fields at
academic installations, as one part of
a larger psychological study of persons
who have selected research science as
their vocation. The findings brought
out that in some aspects of their iden-
tification scientists are caught up in
some of the sterotypes about men of
science that exist in the public mind.
For example, they see themselves as
intellectuals, as discoverers of new
worlds—worlds which they not only
create but in which they then proceed
to live. Their work is propelled pri-
marily by pressing “inner” drives; thus,
the majority scorn “impure” motiva-
tions, such as the desire for recognition,
exhibitionism, personal aggrandizement,
pragmatic reward, unless these are
inescapable concomitants of devotion
to the search for truth. Happiness and
fulfillment rest primarily in satisfactions
at work, with routine, drudgery, admin-
istrative duties played down as inter-
ferences. In fact, rigor, persistence, and
discipline have become institutionalized
in their morality code as values in
themselves, and the ‘“gentleman scien-
tist” is-looked down upon as a laggard
who is bound to be unproductive.
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It is obvious that such facets of iden-
tification emphasize how isolated the
researcher is, and how removed from
the general cultural pattern. However,
he shares many of the elements that
would establish bonds between men of
science and other intellectuals. Where
the break with the intellectual comes
is in some of the aspects of identifica-
tion which are in the process of change,
and where some of these most highly
stereotyped conceptions about scien-
tists are giving away.

Change in self-image seems to have
been most stimulated by the differences
that have emerged in the way science
is pursued, and the attitudes and values
that have accompanied these differences.
I shall mention only a few to show the
trends of change. For one, the research-
er is now shying away from identifica-
tion with the “great, but maladjusted”
or “eccentric” scientist. Reverence for
forefathers whose outstanding minds
were sometimes housed in odd person-
alities still exist, yet today’s scientists
consciously dissociate themselves from
peculiar and difficult associates or stu-
dents, knowing full well that they may
be shunting off some very -creative
workers from their own laboratories.
They prefer to depend for their prog-
ress on a well-organized, smooth-run-
ning, large-scale operation, whose stabil-
ity demands a minimum of interperson-
al relations, especially disturbed ones.
Even colleagues who “play expert” in
nonscientific fields and attempt to gen-
eralize scientific knowledge in relation
to cultural problems are frowned upon,
and often their scientific work is looked
upon retrospectively with suspicion.

Another change comes in the new
interest in “putting breakthroughs a-
cross.” While these men still stress that
the main motivation of scientists is
the gaining of understanding and knowl-
edge without concern for its immediate
application, they feel that the fruits of
their searches can be more readily put
to good use if they adopt what I have
called the skills of “sciencemanship.”
Some think that success in science and
the manipulation of that success are
a natural sequence, if one realistically
acknowledges that the same motivations
which are found in other workers are
also present in scientists—such as jeal-
ousy, competition, the desire to please
a superior.

In general, the new model of science
is a corporate one. With this, and its
spelling out of all the multiple sub-
parts, budgets, and personnel and ad-
ministrative matters, comes an increas-
ingly tight definition of what each scien-
tist specifically does at work. This is
an important change in the scientist’s
view of his role, which has character-
istically been in part ambiguous and
indefinite, hinting at the possibility of
multiple choices. Many scientists have
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clung to this ambiguity because it
seemed to them to mirror some of their
attitudes toward the intellectual prob-
lems with which they grappled—their
dissatisfactions with the obvious and
with conventional ways of seeing re-
ality.

It seems to me that these changes
in self-image imply that the scientist
may be moving outside the intellectual
pale and that he thus may remain quite
unconcerned with the cultural schism
that Holton points out. The “impo-
tence of the modern intellectual” has a
counterpart in the impotence of the
modern scientist. If the intellectual is
moving away from the scientist and
the scientist is, at the same time,
moving away from the intellectual, the
summation would indicate that the two
may be drawing apart at an alarming
rate.

BERNICE T. EIDUSON
Reiss-Davis Clinic for Child Guidance,
Los Angeles, California

Bernice Eiduson’s letter is a useful
amplification of some points on which I
only touched in my article. Because the
latter was largely on the image of
science and of the scientist in the mind
of the literary intellectual, it did not at-
tempt to develop also the interesting
problem of the scientist’s own image of
his work and profession.

There are, I think, at least three
good reasons why one should be care-
ful to discuss these problems separately.
I cannot develop them here, but I can
mention them briefly.

The first point is simply a practical
one. Imaginative remedial action is
quickly needed on both fronts, but ur-
gency for action is all too often de-
stroyed if each “side” is allowed to
make the comfortable mistake of can-
celling its obligation by detecting equal
needs of reform on the other “side.”

Secondly, the two problems are not
compatible in an important sense: It
is, as Dr. Eiduson implies; bad enough
if scientists have an erroneous concep-
tion of the nature of science; but it is
even worse if this is the case of intel-
lectuals outside science, for we have
always depended on the latter to fit
science into the total pattern of knowl-
edge. It is not the Newtons who give
us Newtonian syntheses but the Vol-
taires.

Lastly, even at the risk of being
widely misunderstood, I feel I must
point out that the two problems are
unsymmetrical: despite Dr. Eiduson’s
uncomfortable findings on 40 scientists,
the general policy and the tone of scien-
tific work in this country are still being
set by men and women who give us
far more and far better statesmanship
than we might have any right to hope
for. Just as in my article I was con-
cerned with the image of science in
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the minds of the intellectual leaders to
whom the public looks for guidance,
I find it significant that among the
leading scientific policy makers we still
have the quality, insight, and range of
concerns of such men as Rabi, Szillard,
Oppenheimer, Bronk, Wiesner, Stratton,
Kistiakowski, Beadle, Harrison Brown,
and Glen Seaborg, to name only a few
at random.

Perhaps, however, this hopeful as-
pect of present scientific leadership is
only transitory. These men received
their training in the days before the
“new science.” If the concerns of the
new generation of scientists fit those
expressed in Dr. Eiduson’s sample, one
may indeed wonder what will happen
when the men and women she studied
take the place of our present spokes-
men for science.

GERALD HoLTON
Department of Physics,
Harvard University

Computers and Game-Playing

Since Science is intended not only
for scientists in general but also for
intelligent and interested laymen, it
seems unfortunate that Norbert Wiener
[Science 131, 1355 (1960)] should
have permitted himself to use the jar-
gon of computer specialists without
any explanation of the special mean-
ings which accompany this jargon.
Wiener discusses checker-playing ma-
chines, chess-playing machines, and
learning machines, and this may give
the impression that these are actual
physical embodiments of such abilities.
Actually, no such machines exist.
Wiener has here followed the practice
of discussing a program on a general-
purpose computer as though it repre-
sented a special-purpose machine
which would operate in the manner
set forth in the program.

A program is a set of numbers in
a certain order, and without human
interpretation it remains only that. Un-
doubtedly a machine could be built
which could move checkers and chess-
men, but it could only operate on stand-
ard-size pieces and could not recognize
as chessmen the innumerable pieces of
different design which the human
player recognizes and moves around
quite simply.

It is also possible to play abstract
chess, like games in a book, without
moving pieces physically; but there are
analog relationships in real chess—for
example, the emptiness of a line, which
is the requirement for movement or
castling—which cannot be directly
handled by any digital machine. These
analog relationships can be approxi-
mated digitally by remembering and
recalculating the moves of all other
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pieces in order to determine whether
a given line is empty and, hence, that
a certain move is possible. But such
a set of calculations is not identical to
the visual recognition that the space
between two pieces is empty. A large
part of the enjoyment of chess—for
example, its relationship to war games
—derives from its deployment or topo-
logical character, which a machine
cannot handle except by elimination.
Wiener recognizes this problem by not-
ing that different programs would be
required for opening, middle, and end
games. If game is used in the usual
sense—that is, as it was used before
the word was redefined by computer
enthusiasts with nothing more serious
to do—it is possible to state categori-
cally that machines cannot play games.
They cannot play chess any more than
they can play football.

In Wiener’s earlier work, Cybernet-
ics, he was able to make a case for
learning machines only by equating
learning with conditioned reflexes. As
a matter of fact, the doctrine of con-
ditioned reflexes as an explanation of
human habits and human learning is
certainly questionable, if not false.
Sherrington can be accepted as an
authority in stating that although the
behavior of living organisms can be
modified by subjecting them to certain
patterns of experience, reflexes in the
physiological sense of that term are
not conditionable or modifiable. In
short, the expression conditioned re-
flex is a contradiction, because physiol-
ogists distinguish reflex activity from
other types of nervous activity on the
basis of the fact that reflexes cannot
be conditioned. There is nothing more

‘strange or mysterious in this fact than

there is in the denial of the Lamarckian
doctrine of the inheritance of acquired
characteristics. Sherrington explicitly
and categorically distinguishes reflex
behavior from habitual behavior on the
grounds that habitual behavior is ac-
quired and modifiable, whereas reflex
behavior is not.

Having described the feedback oper-
ations of computers in Cybernetics,
Wiener goes on to say: “I wish to
emphasize that I do not say that the
process of the conditioned reflex oper-
ates according to the mechanism I have
given; I merely say that it could so
operate. If, however, we assume this
or any similar mechanism, there are
a good many things we can say con-
cerning it. One is that this mechanism is
capable of learning. It has already been
recognized that the conditioned reflex
is a learning mechanism. . . . There is
nothing in the nature of the computing
machine which forbids it to show con-
ditioned reflexes.”

When reputable scientists begin to
accept explanations merely on the basis
that they could be true and that nothing
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forbids their being true, science be-
comes indistinguishable from supersti-
tion.

One final comment should be made
about the danger of heuristic argu-
ments about heuristics in science.
Wiener objects to von Neumann’s
theory of games, which depends upon
stating the complete formal rules of a
game, and suggests that we substitute
tentative play modified by experience.
He justifies this suggestion by pointing
out that this is the way human beings
play chess, in particular, or run their
affairs, in general. He points out that
certainly Napoleon won his victories by
modifying his strategies in terms of the
different abilities and responses of his
opponents. He seems not to recognize
that this strategy also led Napoleon to
Russia and Elba. :

MORTIMER TAUBE
Documentation Incorporated,
Washington, D.C.

Science and Human Affairs

The AAAS Committee on Science in
the Promotion of Human Welfare
should be congratulated on its state-
ment [Science 132, 68 (8 July 1960)].
Most of us will agree that the problem
discussed is real and urgent. No one
should oppose the suggested prepara-
tion and dissemination of reports for
the general public.

The “development of liaison between
scientists and the public on a local
basis,” however, raises some prickly
problems and should stir up a continu-
ing debate. The scientist who tries to
take part in political and economic
activities as a scientist, instead of merely
as a citizen, comes face to face with
the fact that all important decisions
in business, politics, and war are made
on the basis of inadequate information
and unproved theory; in an embarrass-
ingly large number of cases, the sci-
entist can only point out the depth
and breadth of human ignorance—and
shut up. But in many cases the border
line between personal prejudice and
scientific theory is pretty dim, and the
man who sets out to explain the facts
about radioactive fallout or increas-
ing birth rates is apt to find himself de-
fending a political philosophy or reli-
gious dogma.

Unfortunately, it is a general rule
that men tend to be radicals in fields
which they know well and conserva-
tives in areas where their knowledge
is superficial. Physical scientists and
engineers are usually classed as re-
actionaries by the more original theo-
rists of politics and economics. It
would be unfortunate if our efforts to
serve humanity merely resulted in iden-
tifying science with the most archaic,

26 AUGUST 1960

Detailed mass spectra impurity report provided by Bendix Mass Spectrometer
helps Eastman Kodak's industrial laboratory guard high quality of photographic products.

EASTMAN KODAK APPLICATION TYPIFIES
VALUE OF BENDIX" MASS SPECTROMETER

BY IDENTIFYING MINOR CONSTITUENTS FOUND IN SOLVENTS, a Bendix Time-
of-Flight Mass Spectrometer helps maintain tight quality control over East-

man Kodak film. Similarly, important

companies in chemicals, petroleum,
food, drug, missiles, and many other
fields are using this scientific instru-
ment to analyze products, mixtures,
and reactions in their research and
quality control programs.

STUDY OF EXTREMELY FAST CHEMI-
CAL REACTIONS is possible because the
Bendix Mass Spectrometer can make
10,000 analyses or mass spectra per
second. An important feature is our
newly developed hot filament sample
inlet system, available for new Bendix
Spectrometers and those now in use.
Together with line-of-sight sampling,
this facilitates ready analysis of solids.
Bendix wide mass range and high reso-
lution are ideal for study of high
molecular ‘weight materials. Display
may be chart recording, oscilloscope
scanning, or both simultaneously.

BECAUSE THE ONE INSTRUMENT
SERVES MANY USES in analyzing gases,
solids and liquids, it gives greater
value per-dollar-invested. To learn what
advantages it may have for your busi-
ness, write ...

OTHER FEATURES

Hi R luti. bl di

S t mass
resolution beyond 500 atomic mass
units.

Wide Mass Range—each spectrum covers
1 through 4,000 a.m.u.'s.

High Sensitivity—demonstrated better than
3 parts per million.

Easily modified for special problems.

APPLICATIONS

Chromatograph output identification.

Molecular beam analysis using Bendix
Knudsen Cell or Bendix Hot Filament
Sample Introduction Systems (new Ben-
dix accessories). :

Chemical kinetics research.

Quantitative analysis.

lonization potential studies using vari-
able electron energy (standard equip-
ment).

Pyrolysis, pilot plant, and negative ion

studies.
1

b g
© a.m.u.
o~

Mercury isotopes—actual recording

Department E 8-26
Cincinnati Division

3130 Wasson Rd., CINCINNATI 8, Ohio

THE
CORPORATION

ln/j/

Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y.
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario.

557




APPLICATION FOR HOTEL RESERVATIONS
127d¢ch AAAS MEETING
New York, 26-31 December 1960

The five hotels for the AAAS New York meeting have established special, low, flat rates and have reserved
appropriately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS
meeting is assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in New York. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in New York and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 230, Science, 22 July. Both the Com-
modore and the Biltmore are AAAS headquarters hotels.

Flat Rates for Rooms with Bath*

Hotel Single Double Bed Twin Beds Suites
Commodore $ 8.50 ' $14.00 $15.50 $21.00 to $52.50
Biltmore , 8.50 14.00 15.50 45.00 and up
Roosevelt 8.50 14.00 15.50 39.00 to 43.00
Belmont Plaza 8.50 14.00 15.50 30.00 and up
Waldorf-Astoria 10.00 16.00 18.00 45.00 and up

* All rates are subject to a 5%, New York City tax on hotel room occupancy.

————————————— THIS IS YOUR HOUSING RESERVATION COUPON -————————— e
AAAS Housing Bureau \

90 East 42nd Street Date of Application .................... ... ......
New York 17, N.Y.

Please reserve the following accommodations for the 127th Meeting of the AAAS in New York, 26-81 December 1960:
TYPE OF ACCOMMODATION DESIRED

Single Room ................... Double-Bedded Room ................... Twin-Bedded Room ...................

Suite ................ Desired Rate...................... Maximum Rate . ...ttt et
(Desired rate and maximum rate apply only to suites) o

Number in party ................. Sharing this room will be: ..... JE
(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

First Choice Hotel ...................... Second Choice Hotel ...................... Third Choice Hotel ....................
DATE OF ARRIVAL ... DEPARTURE DATE ... ... ittt iiitieninnnennnnnns
(These must be indicated—add approximate hour, A.M. or P.M.)

N AME L e e e e e e e e e e e e e

(Individual requesting reservation) (Please print or type)
A D D RIS S . o e e e e e e e e et
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.

558 SCIENCE, VOL. 132




unimaginative, and sterile approaches
to social problems. (Note: I am a
physical scientist.)

We can avoid such traps if—and
only if—we emphasize the fact that
the real contribution which science can
make to problems of human relation-
ships is not “facts” or “answers.” The
real contribution is an attitude and a
set of values. Science did not gain its
present power and influence simply by
being an orderly accumulation of data;
a large telephone directory may con-
tain a million facts, in perfect order,
and an infinite number of telephone
directories would contain an infinity
of factual information—and be of no
value whatever for solving our major
problems. Science, as we now know
it and value it, exists because there
have been men with a passion for
ideas, whose first loyalty was to in-
tellectual honesty—men who valued an
increase in understanding more than
they valued the comfort and safety of
accepted authority. They have created
a tradition of objectivity, tolerance,
free speculation, patient analysis, and
open communication. They have fought,
when necessary, for the right to con-
sider alternatives to established dogma
and the freedom to discuss ideas, in-
cluding the ideas of other men in other
countries.

There is little doubt that such an
attitude, if widely understood and gen-
erally accepted, could be a major step
toward the better ordering of human
affairs. I recognize the fact that there
are many who will argue that the ap-
plication of the scientific attitude to
social relationships is impossible—that
the human animal simply has to have
some outlet for the irrational and psy-
chopathic forces which are within us
all. It is obvious that we all seek some-
one to blame for our frustrations and
inadequacies. There is something ir-
resistibly attractive in the thought that
we can please God and solve all prob-
lems by simply burning heretics and
despoiling unbelievers. War, politics,
and religion have traditionally satisfied
these needs, and it may be argued that
they always will. We can only say that,
if this is so, “always” may be a very
short period of time. But we have good
reason to hope that there are unexplored
potentialities in human psychology.
Books like Ruth Benedict’s Patterns of
Culture tell us that there are alterna-
tives to most of the sources of satisfac-
tion which we take for granted, and
that enduring societies can be based
on these alternatives. It is not absurd
to try to create a world in which sci-
entific discovery will give as much
emotional satisfaction—and bring as
much prestige—as Kkilling large num-
bers of strangers, or one in which in-
tellectual integrity will be as powerful
as fanaticism.

26 AUGUST 1960

To explain, apply, and defend our
scientific values is neither easy nor safe,
however—especially when we try to
apply them to controversial policies.
The committee report ably, but too
briefly, points out the pressures which
are being applied to make science an
instrument of national policy, and to
make it sacrifice its best traditions in
the hope of transforming it into a de-
pendable military weapon. The com-
mittee might well have added some
comment on the informal social pres-
sures, which can be equally strong and
equally deadly. The fact is that most
laymen regard the application of scien-

tific objectivity, tolerance, and logic to
problems which touch on religion,
patriotism, politics, or sex as blasphe-
mous, subversive, and immoral. And
a surprising number of scientists feel
the same way. Few of us are any more
judicious or restrained, outside our
laboratories, than the average layman.
On the whole, we cooperate enthusi-
astically with the efforts which our
nonscientific friends are making to
run the world by tradition, prejudice,
and simple inertia.

A program somewhat along the
lines recommended by the committee
is probably essential if science, as we

FOR
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know it, is to survive. Otherwise, we
may expect an ever-increasing blanket
of secrecy to cover the progressive deg-
radation of science to the status of a
weapon for cold war or hot, and ever-
increasing suspicion, hostility, and mis-
understanding to divide scientists from
nonscientists. Such a program, though,
will call for more courage, more action,
and more conscious resistance to mass
hysteria than most of us have been
willing to contribute to date. During
the recent years which were dominated
by Joe McCarthy, the real point. at
issue was not the guilt or innocence
of his victims. The real question was
whether the American citizen could be
punished for opinions as well as for
acts—whether our traditional freedom
of thought, freedom of association,
freedom of movement, and freedom of
speech were absolute or subject to the
whim of any official who claimed to
act in the national interest. The ques-
tion was obviously of vital importance
to scientists, yet scientific and technical
societies took remarkably little part in
the debate, and scientists as individuals
applauded the witch-hunt about as often
as they condemned it. We shall have
to do better in the future if science is
to have either the respect or the un-
derstanding of future generations.
.WiLLiAM PALMER TAYLOR
416 Ross Avenue,
Hamilton, Ohio

The suggested approach of the AAAS
Committee on Science in the Promotion
of Human Welfare is a fine beginning
for restoring balance in the relationships
between the scientist and the general
public. As the committee comments,
the problem is an acute one, becoming
more so, and some sort of crash pro-
gram is needed in these frightening
times. In this light, I think the four-
point program proposed—(i) stimula-
tion of discussion among scientists, (ii)
gathering of facts relevant to an issue,
(iii) dissemination of reports to the
public, and (iv) development of local
liaison—is a good one.

However, with regard to points (iii)
and (iv), I think an approach on a
more vertical front than that proposed
is required. The adult public as it now
exists has little if any background in
science and scientific thought. It has
had schooling in which the study of
science was largely avoided. This is
true even of the political and economic
leaders of our society. Many of those
with college educations have had busi-
ness or liberal arts training in which
the science requirement has been at a
minimum. Those with high school ed-
ucations have had even less science.

There is therefore a poor founda-
tion on which to build a structure of
scientific awareness in our lay popula-
tion. A man who has had no physics
is not likely to grasp fully the impli-
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cations of the nuclear revolution. A
man with no biology or mathematics
cannot really understand the problems
of the population explosion. Although
I do think we should attempt to reach
the adult public according to the pro-
posals advanced by the committee, I
also think we have considerably more
to gain by an expanded program di-
rected toward our student population.

There is much talk of increased
science teaching in our schools. How-
ever, it must be remembered that these
curricula are still being run by the
same administrators who were in
charge before and who were dedicated
to making school as easy as possible.
They are the least well educated people
in our educational system and are
hardly qualified to administer a meatier
program without guidance and support
from scientists themselves. It appears
to me that those schools which had
strong science curricula before have
them still and that those which had
weak programs still have weak ones.

This is not to say we should educate
all to be scientists. I am saying we can
do a lot more to see that our students
are taught enough science and scientific
method of thought to enable them to
consider the problems created by sci-
entific advance and have some hope
of solving them intelligently.

To be specific, I think we should (i)
participate more, as individual scientists
and in groups, in the educational affairs
of our communities; (ii) create com-
mittees, if they do not already exist,
to consult with state and national edu-
cational organizations and with state
education commissions to impress upon
them the importance of expanded sci-
ence teaching in the schools; the com-
mittees should be prepared to present
suggested curricula, textbooks, and
teaching methods to these organizations.
(iii) these activities should be con-
ducted on a broad scientific front rather
than by individual groups representing
biology or chemistry or mathematics.

We are forced now to take almost
defensive measures as scientists against
a relatively ignorant and sometimes
hostile public. By making greater efforts
on behalf of our students, we should
be able to look forward to a time when
the general public will be aware of the
peculiar methods and needs of science
and of the problems created by scien-
tific advance; will understand the differ-
ence between science and technology;
will not exert the pressures which un-
dermine scientific integrity; and will
not have to be forced-fed a diet of
science in order to gain some dim un-
derstanding of the tremendous changes
occurring in the world.

EpwARD J. RYDER
U.S. Agricultural Research Service,
Salinas, California '
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Meetings
The Pancreas

A symposium on the pancreas, spon-
sored by the Mallinckrodt Foundation,
was held from 23 to 25 May at Endi-
cott House, Dedham, Mass. The discus-
sion covered several phases—first, the
pancreas as a whole with its anomalies,
its injuries and infections and its tumors,
both benign and malignant. The com-
ments and conclusions may be sum-
marized as follows. Most of the clinical
tests for pancreatic function are rela-
tively inaccurate. Pancreatic disease,

once initiated, tends to be progressive.
The volume of secretion from the pan-
creas is surprisingly large, amounting
to several hundred cubic centimeters
per day. There is no known disorder
due to overfunction of the pancreas as
an_exocrine organ, although probably
the reason alcohol makes pancreatitis
worse is that it increases the amount of
secretion produced by the still func-
tioning portions of the pancreas.
Mucus is an important constituent of
the pancreatic secretion, and disturb-
ance in mucus secretion as part of a
generalized disease process leads to the
development of cystic fibrosis. The basic

unit for exocrine function seems to be
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protein particles associated with the
microsomal portion of the cell, which
are concerned with making the en-
zymes. The key units probably come
from the endoplasmic reticulum of the
acinar cells. There is evidence that some
type of feedback mechanism exists
whereby the output of the proper en-
zyme is maintained to meet dietary
needs. The particles of enzyme appar-
ently require magnesium ions to main-
tain structural integrity. The enzyme
particles form in the Golgi region, grow
larger, and take up additional liponu-
cleoprotein to become zymogen gran-
ules. The formed zymogen granule is
from 0.5 to 1.5 micron in diameter. The
nucleus seems to have a gene-governing
function but does not participate direct-
ly in the process of enzyme formation.
The zymogen granules pass by lacunar
spaces through the cell membrane. The
reaction of the fluid within the ducts is
quite alkaline. It is possible that the
bicarbonate which helps to maintain
this alkalinity is secreted by the centro-
acinar cells.

Among other diseases that affect the
pancreas as a whole are hemosiderosis
and hemochromatosis; these are difficult
to distinguish from one another and
perhaps are the same disease process
basically. The effects of the disturbed
iron metabolism are apparent in the pan-
creas as well as in other organs of the
body, and there is damage to practically
all the cells of the islands indiscrimi-
nately, except that the alpha cells seem
to be relatively free from iron pig-
ment. When the beta cells are sufficient-
ly involved in hemochromatosis, dia-
betes results.

Decrease in pancreatic exocrine func-
tion is largely due to inflammatory or
obstructive processes. Obstruction is
probably the most important in bring-
ing about loss of exocrine function, and
obstruction always leads to infection,
which, in turn, tends to destroy addi-
tional pancreatic tissue. In general, the
islands of Langerhans resist inflamma-
tory and neoplastic processes. Adminis-
tration of crude extracts of the pan-
creas in general constitutes satisfactory
substitute therapy in the event of loss
of exocrine function. While ectopic
pancreatic tissue may take over to some
extent for a damaged pancreas, the oc-
currence is rare and the mass is usual-
ly small. Usually ectopic pancreas car-
ries ductal, acinar, and insular elements.
Under certain conditions new forma-
tion of islands may occur, even in the
diabetic patient. This has been observed
both in man and in experimental ani-
mals. The new formation comes chiefly
from the epithelium of the ducts. Under
normal circumstances, cellular turnover
in the islands is extraordinarily slow.
With acute damage, as in alloxan poi-
soning and acute toxemic diseases, the
beta cells may be particularly damaged
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and regeneration may occur promptly.

The insular tissue makes up about 2
percent of pancreatic mass in normal
tissue and may make up as much as 3
percent in obese persons. Insulin plays
a role in stimulating pinocytosis in cer-
tain fat cells. The ratio of alpha to beta
cells is approximately 1 to 3 in man.
In the diabetic patient, the average
weight of the island tends to be about
one-third that of the normal island. If
there are not qualitative evidences of
damage to the island in diabetes melli-
tus, there is almost always a quantita-
tive reduction. The first evidence of
disease in the islands is hydropic or
glycogenic vacuolization, which may
progress to fibrosis or hyaline deposi-
tion. The pancreas of the young dia-
betic contains much less insulin than
does that of a person who becomes
diabetic later in life. Interestingly
enough, the insulin requirement of the
totally depancreatized individual or an-
imal is somewhat less than that of the
diabetic.

Insulin is clearly related to the beta
cell, glucagon to the alpha cell. Insulin
may properly be considered a growth
hormone as well as a regulator of car-
bohydrate metabolism. Insulin tends to
build glycogen and reduce fat. Unless
special precautions are taken, insulin
contains glucagon. Glucagon increases
the metabolic rate and causes ketosis
even before glycosuria develops. Glu-
cagon may induce diabetes in some an-
imals. After prolonged administration
of glucagon to the experimental animal
the alpha cells decrease in number.

SHIELDS WARREN
Cancer Research Institute, :
Boston, Massachusetts

Forthcoming Events
September

20-23. Conf. on Pure Food Laws, Lon-
don, England. (Secretariat, Pure Food
Centenary 1960, 14 Belgrave Sq., London
S.W.1)

20-24. Aeronautics, 4th European cong.,

Cologne, Germany. (Wissenschaftliche
Gesellschaft fiir Luftfahrt, Eberplatz 2,
Cologne)

20-7. International Atomic Energy
Agency, 4th general conf., Vienna, Aus-
tria. (IAEA, 11 Kéarntner Ring, Vienna 1,
Austria)

21-22. Industrial Electronics, 9th an-
nual symp., Cleveland, Ohio. (G. E. Hind-
ley, Reliance Electric & Engineering Co.,
24701 Euclid Ave., Cleveland 17)

21-23. National Power Conf., Philadel-
phia, Pa. (A. B. Conlin, Jr., ASME, 29 W.
39 St.,, New York 18)

22. Society of Plastics Engineers, Bing-
hamton, N.Y.. (T. A. Bissell, SPE, 65
Prospect St., Stamford, Conn.)

22-23. High Temperature Resistance
and Thermal Degradation of Polymers,
symp., London, England. (Symposium Sub-
committee, Plastics and Polymer Group,
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Soc. of Chemical Industry, 14, Belgrave
Sq., London, S.W.1)

22-26. Cancer Cytology, intern. conf.,
Madrid, Spain. (Miss E. L. Hughes, Pan
American Cancer Cytology Soc., P.O. Box
633, Coral Gables, Fla.)

23-25. Inter-Society Cytology Council,
annual, Chicago, Ill. (P. A. Younge, ISCC,
1101 Beacon St., Brookline 46, Mass.)

24-2. American Soc. of Clinical Pathol-
ogists, Chicago, Ill. (A. H. Dearing, 2115
Prudential Plaza, Chicago, Ill.)

25-28. American Inst. of Chemical
Engineers, Tulsa, Okla. (F. J. Van Antwer-
pen, AICE, 25 W. 45 St.,, New York 36)

25-30. North American Assoc. of Al-
coholism Programs, 11th annual conf.,
Banff, Alberta, Canada. (J. G. Strachan,
Alcoholism Foundation of Alberta, 9910
103rd St., Edmonton, Alberta, Canada)

26-28. American Inst. of Electrical
Engineers, petroleum industry conf., Okla-
homa City, Okla. (R. S. Gardner, AIEE,
33 W. 39 St., New York 18)

26-28. American Soc. of Mechanical
Engineers, petroleum mechanical engineer-
ing conf., New Orleans, La. (A. B. Conlin,
Jr.,, ASME, 29 W. 39 St.,, New York 18)

26-28. Electronic Industries Assoc.,
natl. conv., Pittsburgh, Pa. (V. M. Graham,
EIA, 11 W. 42 St., New York 36)

26-28. Standards Engineers Soc., an-
nual, Pittsburgh, Pa. (J. A. Caffiaux, SES,
11 W. 42 St.,, New York 36)

26-30. Instrument Soc. of America,
New York, N.Y. (W. H. Kushnick, ISA,
313 Sixth Ave., Pittsburgh 22, Pa.)

26-1. Natural Rubber Research Conf.,
Kuala Lumpur, Malaya. (Rubber Research
Inst. of Malaya, P.O. Box 150, Kuala
Lumpur)

27-29. Relative Humidity and Paper
Test Methods, symp., Grand Rapids,
Mich. (Technical Assoc. of the Pulp and
Paper Industry, 155 E. 44 St, New
York 17)

27-30. American Rocket Soc.—Power
Systems Conf., Santa Monica, Calif. (R. L.
Hohl, ARS, 500 Fifth Ave., New York 36)

27-30. American Roentgen Ray Soc.,
Atlantic City, N.J. (N. Jones, 20 N.
Wacker Dr., Chicago 6, Ill.)

27-30. Association of Iron and Steel
Engineers, annual conv., Cleveland, Ohio.
(T. J. Ess, AISE, 1010 Empire Bldg., Pitts-
burgh, 22, Pa.)

27-30. Medical Photography, 1st intern.
cong., Cologne, Germany. (Deutsche
Gesellschaft fiir Photographie e.V., K&ln,
Nurmarkt 49, Germany)

28-1. International Soc. of Audiology,
5th cong., Bonn., Germany. (Prof. Langen-
beck, Baumschuallee 29, Bonn)

28-5. Pan-Pacific Surgical Assoc., 8th
cong., Honolulu, Hawaii. (F. J. Pinkerton,
230 Alexander Young Bldg., Honolulu 13)

30-1. American College of Radiology,
Atlantic City, N.J. (F. H. Squire, Presby-
terian-St. Luke’s Hospital, 1753 W. Con-
gress St., Chicago 12, Ill.)

30-1. American Medical Writer’s Assoc.,
Chicago, Ill. (H. Swanberg, 510 Maine St.,
Quincy, Il1.)

October

1-2. Enzymes in the Manufacture, Stor-

age and Distribution of Food, symp.,
London, England. (Society of Chemical
Industry, 14 Belgrave Sq., London (S.W.1)

26 AUGUST 1960

CENTRIFUGES & INSTRUMENTS

“Serve You Best”

RC-2 REFRIGERATED AUTOMATIC

U——_*
OMNI-MIXER HOMOGENIZER

$5-3 PUSHBUTTON AUTOMATIC

$S-4 ENCLOSED SUPERSPEED

§S-1 SUPERSPEED ULTRA-MICROTOME

From the RC-2, the latest in Refrigerated Centrifu-
gation, to the SERVALL Small & Medium Centrif-
uges with their remarkable variety of tube combi-
nations (ideal for the chemistry lab), there is a
SERVALL Centrifuge to suit your every need in
the low to Superspeed range (o to 20,000 rpm — up
to 37,000 x G). Special rotors such as virus or par-
ticle counting, and field-aligning also are available.
The SERVALL 8 to 2 Tube Direct Sedimentation Continuous Flow System
is still unique after having been in production for more than two years.
SERVALL Instruments include the world-renowned “Porter-Blum” Ultra-
Microtome (1/40 micron), Omni-Mixer Homogenizer (with or without Micro-
Attachment for 0.5 to 3 ml up to 50,000 rpm), Pipettes, and the new SERVALL-
Ribi Apparatus for preparative work on cell walls for research and production.

SP/X MEDIUM CENTRIFUGE

ILLUSTRATED LITERATURE AVAILABLE
UPON REQUEST FOR CATALOG SC-8GC

Mhan Sormvall, Inc.

NORWALK - CONNECTICUT

AN INDEPENDENT COMPANY: NOT CONNECTED WITH ANY OTHER CENTRIFUGE MANUFACTURER. EST. 1934.
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