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J-21—the first beautiful centrifuge

Not only beautiful, but tough — built with our 20 years of ultra-
centrifuge know-how. The J-21 does more work because it accel-
erates and decelerates faster than older centrifuges. It provides
speeds to 21,000 rpm, forces to 50,000 g, and processes volumes
to 3 liters. It will handle advanced accessories like zonal, continu-
ous-flow and re-orienting rotors. You get an easy-to-set refrigeration
system, extra long brush life, and a 7 year warranty on rotors. The
operating conveniences are beautiful, too—such as the work space on
the J-21’s top for loading and unloading rotors.

For the full story on this new centrifuge for the modern labora-
tory, write Spinco Division, 1117 California Avenue, Palo Alto,
California 94304, for Data File J-21-3.
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The new IEC B-20A High Speed
Refrigerated Centrifuge is a
versatile, general purpose
research instrument designed
for broad applications in
medical, industrial and research
laboratories. It offers the medi-
cal and research community
large volume and high resolu-
tion capabilities at speeds from
1,000 to 20,000 rpm, and has

a complete selection of acces-
sories designed to meet the
most exacting requirements of
speed, gravity and volume.

THE 20,000 RPM
SUPERGENTRIFUGE

Is There Anything It Gan’t Do?

Six heads, including two swing-
ing buckets, zonal rotors, most
ultracentrifuge angle rotors, and
a broad selection of acces-
sories make the IEC B-20A ideal
for separation of whole cells,
nuclei, mitochondria, lysosomes
and other cellular organelles.
Gravities to 45,500 xg. Maximum
volume is 1,500 m| (6x250).

Applications: Differential sepa-
ration of mitochondria, lyso-
somes, other cellular organelles
and membranes « Centrifugal
filtrations « Precipitate proteins
* Clarification of particulate
suspensions « Concentration,
purification and separation of
micro particles from ribosomes
to whole cells « Latex particle
size and density distribution
studies * Density gradient
studies of small volume prepa-
rations using horizontal heads

* Macromolecular preparations

Circle No. 5 on Readers’ Service Card

* Isopycnically banding or
pelleting of subcellular particles,
bacterial and whole cells.

Zonal Centrifugation: IEC's
line of zonal rotors broaden the
B-20A’s capabilities and facili-
tate entirely new standards in
techniques, precision and over-
all centrifuge efficiency previ-
ously impossible with a 20,000
rpm machine. With zonal rotors,
the B-20A can process sample
volumes from 10 ml to over

100 ml using density gradient
techniques, and up to 800 ml in
many isopycnic applications.

Some examples: The B-29
zonal rotor can process up to
2,000 mg of ribosomes in a
single run = Separation of micro-
somes, lysosomes, mitochon-
dria and nuclei can be obtained
in one run with the smaller vol-
ume B-30 rotor » The Z-15 rotor,
with its larger initial radius,
increases efficiency nearly
300% and allows subcellular
particle separations for most cell
systems to be completed in less
than four hours * A continuous
flow insert, together with the
Z-15, can be used for isopycnic
banding and pelleting, and will
concentrate up to 75 liters of
bacteria (one micron
diameter) culture in an
eight hour day. The cells
can be suspended in a
gradient to insure their
survival during the
separation and may
be recovered con-
centrated in less than
100 ml of gradient
media.

The B-20A is backed
by IEC's more than
70 years of experience
in the centrifuge field,
and years of use in
hundreds of labora-
tories around the world.
If you want to know
more about this versa-
tile 20,000 rpm cen-
trifuge that does almost
anything, write Dept.
B-20A, International
Equipment Co.,
300 Second Avenue,
Needham Heights,
Mass. 02194.
Or see your IEC dealer.
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Spear-nosed bat (Phyllostomus has-
tatus), a carnivorous and frugivorous
mammal found in Central America
and northern South America. The bat
has a wingspan of more than 40 centi-
meters and a weight of about 100
grams. The nose structures serve to
direct the beam of sound of the bat’s
ultrasonic sonar cries, which are emit-
ted through the nostrils. The ears pick
up echoes which are processed in the
auditory nervous system by a neural
analog of a filter matched to the bat’s
emitted sounds. See page 212. [J. A.
Simmons, Princeton University]



The most for your money:

in 8 channel recorders,
its the new Brush 480.

Minimum cost per channel and max-
imum data presentation.

That's the cost/performance pack-
age called the Brush 480...most
versatile, least expensive 8-channel
recorder of its kind.

It’s the economical solution to your
problem of analyzing eight variables
on a common time base.

The Brush 480 has eight 40 mm
channels, two event markers, and
twelve pushbutton-controlled chart
speeds that run from 0.05 to 200 mm/
second. It's available as a compact
portable or can be rack mounted.

Although small in size, the 480 has
all those familiar Brush exclusives.
Like a patented pressurized ink sys-
tem that puts crisp rectilinear traces

right into the paper. So there’s no
smudging, no puddling. And messless
throw-away ink cartridges can be re-
placed in minutes.

The 480 comes factory-calibrated
and, thanks to our special pen-position
servo system, we guarantee 99%%
linearity. Frequency response at 50
divisions is flat within =2% of full
scale from d-c to 40 Hz.

And the Brush 480 is compatible
with our multi- and single channel
signal conditioners so you can select
the conditioning best suited for your
measurements, whether it's tempera-
ture, pressure, strain, voltage, current,
position, velocity or what have you.

The Brush 480. It's one of the few
bargains left. For more information,

write for bulletin 934-18. Brush Divi-
sion, Gould Inc., 3631 Perkins Avenue,
Cleveland, Ohio 44114 or Rue Van
Boeckel 38, Brussels 1140, Belgium.

-) GDULD BRUSH
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Fill yvourself in on supplies for TLC

These 160
CHROMAGRAM
Sheets require
less storage
space than 20
glass plates.

‘This spot can
be eluted
for quantitation
without scraping
and filtration.

[] A choice of eight types of precoated EASTMAN Use the coupon below to request information on these
CHROMAGRAM Sheet—convenient, uniform, specific subjects:
flexible.

) ) ¢ TLC Visualization Reagents and Chromatographic
[] A choice of two developing chambers. Solvents (Kodak Publication No. JJ-3)
[[] Eastman CHROMAGRAM Developing Appa-

T : ¢ TLC with EASTMAN CHROMAGRAM Sheet and Develop-
ratus—fast equilibrating, easy to use and

ing Apparatus (Kodak Publication No. JJ-6)

store.

[[] Eastman CHrRoMAGRAM Developing Jar— * Bibliography on the Use of EASTMAN CHROMAGRAM
small and inexpensive; just right for pre- Sheet in TLC, revised August, 1970 (Kodak Publica-
testing and short migrations. tion No. JJ-7)

[] Conveniently located local stocks of these TLC e TLC Analysis of Toxic Drugs Using EASTMAN CHRO-
supplies are available from: MAGRAM Sheet (Kodak Publication No. JJ-37)

B&A HOWE & FRENCH SARGENT-WELCH

CURTIN NORTH-STRONG SCIENTIFIC PRODUCTS

FISHER PREISER WILL/VW&R

West of the Rockies, your dealer can obtain quick delivery of Eastman Organic Chemicals
and Laboratory Supplies from our newly established stock in San Ramon, California.

Thank you for reading this advertisement.

Eastman Kodak Company
Eastman Organic Chemicals
Dept. 412L

Rochester, N.Y. 14650

Please send me: [] JJ-5 1 JJ-6 0 JJ-7 [ JJ-37

Name

Address

City

l State Zip
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What would you ask for in a complete
Photomicrographic

and Photomacrographic Lab?

6. You'd make sure
everything was built
sturdy and

And

means

“everything': filters, ASA
selector for speeds from

. The first thing you'd
ask for would be an easily
perated 4x5 camera
ystem. You'd want it to
be completely automatic
—exposure, film counting,
frame-imprinting,every-
thing—so that all you
have to do to take a pic-
ture is focus and push a
button. You might need,
too, a fully automatic
35mm camera that's
easily and rapidly inter-
changeable. You'd d
nitely want utmost
ity—the kind that the
Zeiss Ultraphot 11, with
its sliding mirror sys
(rather than bulky be
lows) and its strong shock
mounting, gives you.
You'c z

roid® and have a projec-

ad available, and,

for metallographic work,

ster and a
movie camera. So you'd
make sure there was pro-
vision for all these.

2. You’d insist on the
highest quality optics—in
other words, Zeiss optics.
And you'd want them to
be completely inter-
changeable with those on
any other Zeiss micro-
scope you may have or
plan to add. So you'd
have available to you the
world's widest line of
Planapochromats, Plan-
achromats, Plan-Neoflu-
ars, Neofluars, Ultraflu-
ars, Achromats, Epi-plans,
and Pol objectives for
transmitted and reflected
light—not to mention the
unequaled Luminars and
Epi-Luminars for photo-
macrography.You'd want,
in short, capability for
4x5 and 35mm photog-
raphy at continuous mag-
nifications from 2.5X to
the limits of light micros-
copy, through the finest
flat-field optics ever made.

2.5 to 8,000, exposure
readout window, push-
button for exposure,
photo-multiplier, beam
splitter (so that the light
can be directed 100% to
the camera, or 100% to
the eyepieces, or % to the
eyepieces and % to the
4 x 5 camera, or 100%
to the 35mm camera
with its own focusing
eyepiece.)

5. You'd want a specially
designed instrument
table, with ample work-
ing space, drawers with
fittings for all accesso-
ries, and a built-in power
supply.

You'd ask for Ultraphot L.

That's what Zeiss calls it, and it does everything
but develop the film. And, if you use Polaroid®
film, it does that too. For all light-microscope tech-
niques—brightfield, darkfield, fluorescence, polar-
ization, phase contrast, Nomarski interference
contrast and quantitative interference microscopy

(Jamin — Lebedeff) —in both reflected and
transmitted light — photomicrography and photo-
macrography—the Ultraphot Il is the supreme
instrument. Write Carl Zeiss, Inc., 444 Fifth Ave-
nue, New York, New York 10018.

Nationwide Service

3. You’d require a choice
of light sources—CSl,
Mercury, Xenon, Quartz
lodide, and Tungsten.
And you'd find it very
convenient that the Ultra-
phot holds three at the
same time so you can
switch from one to the
other, or combine Mer-
cury and Tungsten for
phase-fluorescence, all by
a simple flip of a lever.

4. You'd expect it to be a
simple matter to ex-
change stages so that
you can switch from re-
flected to transmitted
light, or vice-versa, in a
matter of seconds. You'd
want the same, easy ex-
changeability, too, of eye-
pieces and condensers.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.

Circle No. 8 on Readers’ Service Card
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Potentiometric recorders:
here's the picture.

Shown here, a portrait of all there is to know about
potentiometric recorders. All from Sargent-Welch. And
each deserves its own personality profile:

Model SRG: The basic recorder, distinguished by its
advanced perform-
ance. Seven pre-cali-
brated spans. Three
chartspeeds. Guarded
circuits and filtered
inputs, Accuracy:
+0.25%. Reproduci-
bility: £0.1%. Full-
scale pen response
Less than one second.
Basic price: $975. .

Model DSRG: The |
SRG times two. Tha
is, a dual-pen re-
corder, with two linear |
channels, for record
ing two time-related
variables, side by side |
or overlapping, on the
same chart. Same
matchless perform-
ance as the SRG, but |
only a few inches
wider. Think of it as a
space- and paper-
saver. Basic price
$1675. ]

Model SRLG: The
SRG taken one step |
further, with the addi- -
tion of a logarithmic function. Emmently smted there-
fore, for recording (say) the log of absorbance with a
spectrophotometer. Precision, non-circular gears —
which do the job much better than electrical approxi-

mations to the log function. Basic price: $1225.

Model DSRLG: Another logical move. Two SRLG'’s in
one dual-pen recorder. Think of what that means if you
work with a spectrophotometer, photometer, or densi-

tometer — simultane-
ous recording of both
transmittance and ab-
sorbance. Or linear/
log recording of any
two time-synchronized
variables. Basic price:
$2075.

Model SRG-GC:
Something special, for
use with a gas chro-
matograph. Fast re-
sponse, high AC rejec-
tion, floating input,
three chart speeds,
and continuously vari-
able wide-range spans.
Optional integrator for
precise measurement
of areas under re-
corded curve. Basic
price: $975 (with inte-
grator, $1660).

Model MR: The ulti-
mate recorder? Per-
haps. Few can match
it for precision, speed,

. sensitivity, and versa-
~ tility. Measures and
s e *" records (vs. time) any
vanable that can be trans|ated into voltage or current,
or that can be time-related by synchronous drive. Twelve
ranges, twelve speeds. Basic price: $2650.
As we said, a complete picture of a complete line.

Now read the book.

0-214

Still, in all fairness, one picture and these few words don’t do justice to our -
complete line of recorders. So we’'ve prepared a fully illustrated, 30-page -
catalog. It's yours, without obligation, for returning the coupon. Do it now.

I'd like a copy of your recorder catalog. I'm especially interested in:

] Model SRG Recorder [J Model DSRLG Dual-Pen Linear-Log Recorder
[J Model DSRG Dual-Pen Recorder
O Mode! SRLG Linear-Log Recorder [ Model MR Multi-Range Recorder

SARGENT-WELCH

Scientitic instruments, apparatus, chemicals.
Sargent-Welch Scientific Compan

y
] Model SRG-GC Recorder for Gas Chromatographs 7300 N. Linder Ave., Skokie, lilinois 60076

Chicago/Anaheim/Birmingham/Cincinnati

Cleveland/Dallas/Denver/Detroit

Name Title

Organization

Address

City State Zip

Telephone S

118 Circle No. 10 on Readers’ Service Card

Springfield, N.J./ Toronto/ Montreal/ Vancouver
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The new Sartorius 1100. .

For labbratories that i
t need an‘expensive’
et can't use

Only®425,

Why pay for an expensive balance your lab may
not really need? Why buy slower and cruder equip-
ment that doesn't meet today's standards? Sartorius
solves the dilemma with its new Series 1100 top-
loaders — the first balances to bridge the gap
between modern design and low price.

At only $425, the Series 1100 offers many fea-
tures usually found only on more expensive, sophis-
ticated weighing instruments. For example: all-digital
readout; results in less than 3 seconds; wide-range
mechanical taring; fost, easy operation with no
weights to handle and not even any dialing of built-
in weights. It's a torsion-type balance, and the
optical scale covers the entire weighing range.

Available in three different capacity/accuracy

ratios—1000g/0.1g,200g/0.015g and 100g/0.01g
—these new, reasonably priced balances are ideal
for a variety of applications, from student use and
research to quality control weighings.

If you're in the market for a new balance for
weighing in the range from less than 100 grams up
to 1500 grams, you really ought to find out more
about the new Series 1100. We'll be happy to send
you complete literature and our. free 52-page
catalog. Just write: Sartorius Division, Brinkmann
Instruments, Cantiague Rd., Westbury, N.Y. 11590.

sart¢rius balances

Flecla Ma 7 am Damdase! Qasulaa Card



Pr ﬁ%g?rrggsgéggonﬁ%g;her Ten independent, directly
i incer e corditonal addressable storage registers.

branching operations. Automatic special functions:
a*, log,e/log. SIN/COS, Special punch card system
SIN~Y/COS™1, x!,1, allows programming without
radians to degrees, tying up the calculator.
single key £x, Zx2 N,
Dynamic range of 10 ~%°to 10*+%? rectangular to polar conversion.
Decimals printed in either Automatic entry Accessory card reader for

y

». Of values fore and . automatic entry of program
data, special functions
and decision-making
capability not shown
on keyboard.

preset or scientific notation. et

Model 1665 shown.
All MOS/LSI circuitry.
Available with or

without programming. The latest
MOS/LSI technical
calculators. As close
to you as your telephone
in over 350 cities. For
the location nearest
you call collect

800 243-6000*

Circle No. 22 on Readers’ Service Card

bnroe. The

Calculator
DMpany

*In Connecticut: 800 942-0655

LITTON



Order Nalgene Labware from your Laboratory Supply Dealer. Ask for our Catalog

Circle No. 19 on Readers’




Top performance. Low cost.
Two X-Ysizes.

(No one else can hand you that line.)

The BBN/DE PLOTAMATIC 700 series (814" x 117)
is priced from $750. The 800 series (11" x 17”) starts
at $850.

Until now all high-quality X-Y recorders meant a
high price. And every low-cost one meant low per-
formance.

If you wanted good performance with an economical
price tag, you were just out of luck.

To fill -this long-existing gap in the market, we've
created our 700 series and 800 series PLOTAMATIC
recorders. You might say they're the best of both
worlds. High-quality performance at an economy-
minded price.

Some of their features usually found only with the
higher-priced units (and sometimes not even found
there) include: 1/C electronic design that eliminates
photo and mechanical choppers. No servo com-
pensation or loop gain adjustments. Signal inputs
that are differential, guarded, and shielded. Elec-
tronic overdrive protection to extend recorder life.
Sealed follow-up potentiometers that are buffered
for noise immunity. And disposable fiber-tip cart-
ridge pens.

®
The PAD/LOAD paper handling system on the series

IJE BOLT BERANEK AND NEWMAN INC.,
aflm p g
Data Equipment Division

700 is a BBN/DE exclusive. It actually operates
three times faster than conventional single-sheet
recorders. Load a 50-sheet pad of paper into the
recorder and as each page is consumed, simply
tear it off exposing a new sheet. No rezeroing of
the pen between plots is required. As another user
convenience, the disposable cartridge-pen system
eliminates ink handling and pen cleaning. Color
changes are made in seconds by a simple replace-
ment.

Designed into the low-cost 700 and 800 series
recorders are those engineering features which
have proven popular with BBN users for years: zero
check push buttons, constant 1 megohm input
impedance (fixed or variable scale), modular con-
struction, and a one-year warranty.

In addition, something new has been added for use
with the 700 and 800 series. It's the Model 7T Plug-
In Time Base Generator. Available for $180, it pro-
duces seven calibrated sweep speeds from .5 to 50
seconds/inch. It can be plugged into either the X
orY axis.

We'd be glad to send you full specification data.
Write today for a free brochure and a personal eval-
uation test in your own facility.

1762 McGaw Avenue Santa Ana, California 92705 Tel. (714) 546-5300

Circle No. 13 on Readers’ Service Card



Architects: Warner Burns Toan Lunde, New York.

Expose it to the most destructive

chemicals. Subject it to stains
and dyes. Set a red-hot (1000°F.)
e eml 0 crucible on the work surface.
Hold a flame to it. Try to
@ ™ & scratceh it.
Forget it.

mlng p ls Corning Labtop is

.t l .B b

it never loses its beauty.




virtually unaffected by chemical
reagents, heat and thermal
shock, stains and abrasion. It's
made of Pyroceram* brand
material, one of the newest
materials developed by Corning
to meet the exacting standards
of today’s labs.

Pyroceram brand
material will retain its initial
beauty through years of service
in the most corrosive laboratory
conditions. It’s been laboratory-
tested in over 100 installations.

In college science labs, industrial
and government research labs,
hospital labs.

Corning Labtopisa

complete system, ready to install.

The Pyroceram material is
reinforced with a new fiberglass
hardboard backing. A full
vinyl edge is standard.
Whenever you build or
plan a laboratory, specify
easy-to-live-with labtops
manufactured by Corning for
all laboratory furniture

CORNING

CORNING GLASS WORKS

manufacturers. Pyroceram is
competitive with other high-
quality, high-abuse materials.
And maintenance costs are
negligible ; most marks wipe
clean with a damp cloth.
Corning Labtop is
available in a smooth white with
matte finish. It starts out white,
and it stays white. Beautiful!
Corning Glass Works,
Science Construction
Department, Corning,
New York 14830

If you'd like a demonstration, circle No. 1 on Readers’ Service Card.
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The Wang 700 system can
knock out the kind of repeti-
tive statistical data that
usually knocks you out.

Imagine the freedom you
will have with such func-
tions available to you as:
one, two, or three way
analysis of variance;
linear regression analysis;
least square fit— power
curve —exponential — hyperbolic;

multiple linear regression analysis;

nth order regression analysis.

Not only are these functions and many more avail-
able at the touch of a key, but the 700 system even
types out its own operating instructions.

If you have a way of solving problems that’s unique,
the Wang 700 will go right along with you. All you
do is snap in a simple magnetic tape cassette and
record your own program on it. You can also buy
pre-programmed cassettes from us.

¥ = BLO) + BlL=lL)

2. Key the VALUKS keying G after each.

(1)
1,000

x2)

~1.000
1,000
2.000
2,000
-2.000

These are the mums:

$.000 = total no. of smsples
11.000 = SUM{x(11) )
4000 = SUM{x(2))
6,000 = SUM[x(31)]
11,000 = suM{x(ai)l
17,000 = SUM{y(i))
31,000 = SUM{xC11)%e2]
22,000 = SUMIx(21)%%2)
22,000 = SUMIx(IL}ee2]
15.000 = SUH[a(&1)ee2]
3.000 = sl x(in)iznl
13,000 = SUM[x(EI=OII |
30.000 = SM[=(11)xlai))
A.000 = SUN[x(21)x(31) )
9,000 = SWM{x(21)x(&1))
11.000 = SMIx(M)xlatd]
38,000 = SUM{x(14)y(1)]
51.000 = SUM{x(21)y (1))
£5.000 = SUMM(x(3)y(L))
33,000 = SUM{x(s1)y(1))

MULTIPLY LINEAR REGRESSION ANALYS1S
L

L. Key i = nsl ( wvhere n = total no. of varfables) and key G0.

3. Key SPECIAL FUNCTINK 0010 to nbtain different suma in the avatem of squations and B(O}. .
or
Key SPECIAL FUNCTION 0003 to ohtain biO). . .

x2)

And when you need the output of the 700 on paper,
you’ll find it willing and able. There are two print-
out units available — an output writer and a
graphic plotter with alpha-numeric printing.

Let the Wang 700 system, the most powerful desk-
top statistical calculator, take the drudgery out of
your statistical analysis.

For information on the Wang 700 system, call

Mr. Courtney collect (617) 851-7211. Wang Labora-
tories, Inc., Dept. S-1, 836 North Street,
Tewksbury, Massachusetts 01876.

Take the drudgery
out of multiple
regression analysis.
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Jeolco’s JEM-100B. Two of the best electron microscopes you’'ll ever see. [J You already know
part of our story. Our JEM-100B transmission electron microscope. 2 A resolution guaranteed. A guarantee
already proven in laboratories throughout the world. [0 And now we've added scanning capability to make
the 100B two of the most capable electron microscopes you'll ever use. [0 So now you can put the third dimen-
sion to work on your next project. Or take advantage of the contrast and penetration of scanning transmission
microscopy, which provides the image quality with thick sections described at this year's International Electron
Microscopy Meeting. O By adding a 100 A guaranteed secondary electron capability and a 50 A guaranteed
scanning transmission capability to a proven 2 A transmission microscope, we've produced the most versatile
and complete transmission electron microscope available. Best of all, these capabilities are available without
continual change of hardware and without sacrifice of basic performance. [J To bring these capabilities into view,
send for our new brochure. [J Jeolco (U.S.A.) Inc., 477 Riverside Ave., Medford, Mass. 02155, Tel. (617) 396-6021.

Jeolco.
b Puttin
the70

focus.

New x-y goniometer stage
guaranteeing 3.4 angstroms
at 30° inclination.
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see how
clearly

you can see
how deep
our new

You're looking through our new
deep plastic cage for rodents. It clearly
anticipates new public law
requirements. It all adds up to new
convenience for you: More room under
the feed hopper. More usable floor
space for your research animals. Or
more room for additional animals.

It's from Lab Products, Inc., a new
company of experienced people with
new ideas for your animal care needs.
We offer a broad-line of plastic cages,
accessories, bedding (e.g., ab-sorb- dri® ),
and special animal care systems.

We’'ve got them all in a new catalog.
For your copy, write or phone Doug
Anderson, Lab Products, Inc.,

633 Midland Avenue, Garfield, N.J.
07026. Phone: 201-478-3000.

lab products
inc
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which tourists can do, the introduction
of pigs and goats by man has caused
tremendous destruction. For example,
in 1959 it took a full day to walk
from the shore to the top of the cone
on Abingdon Island. That year a fisher-
man introduced three goats on the is-
land; today the goat population is esti-
mated at 5000 and it is a brisk 2-hour
walk to the top of the cone. Dr. De-
Vries, director of the Darwin Station,
now has an annual operating budget of
$20,000 which covers fuel for the gen-
erators, food, supplies, and salaries for
the local help. He estimates that a
budget of $75,000 would enable him to
place a ranger on each island and thus
(i) protect wildlife from the tourists,
and (ii) enable the rangers to hunt out
the wild pigs and goats.

As illustrated so well by the Sierra
Club and National Geographic publica-
tions, the flora and fauna on these is-
lands are unique in the world. Unfor-
tunately, Ecuador is not determined to
preserve them as I learned from a
United Nations official who had just
attempted to persuade the government
to apply for U.N. funds for conservation
projects. He was told that the Gala-
pagos were well provided for. Ecuador
is understandably interested in its main-
land problems.

Someone must try to preserve the
Galdpagos. Shouldn’t the people who
are alarmed about a desecrated U.S.
environment do something to preserve
one that is not yet destroyed before it
is too late?

ROBERT FEINSTEIN
Electrical Engineering Department,
University of Michigan, Ann Arbor48103

When Information
Becomes Knowledge

The letter from Jean Sicé (30 Oct.)
uses an article of mine to support a
statement with which I do not agree.
The statement was: ‘“Most examina-
tions, however, test only straight re-
call.” What I wrote in the cited
article on that point was this: .
most achievement tests . . consist
primarily of items testing specific ele-
ments of. knowledge; facts, ideas, ex-
planations, meanings, processes, proce-
dures, relations, consequences, and so
on” (I). While recall is surely involved
in responding to such items, as it is
in any other use of knowledge, straight
recall would seldom provide a sufficient
basis for response.

NEW LABELLED
AMlIﬂO A((Z)IDS

o
H

The following labelled amino acids
are now available from stock. This
unique group of new products
reflects Amersham/Searle’s un-
equalled selection of radiochemi-
cals for research.

S-Adenosyl-L-methionine/carboxyl-C14)
Order No.: CFA-477
Specific Activity: >45mCi/mmol
Prices: 10uCi...$45 50uCi...$175
4-Amino-n-butyric acid-C 14(U)
Order No.: CFB-148
Specific Activity: 4-6mCi/mmol
Order No.: CFB-151
Specific Activity: >150mCi/mmol
Prices: 50uCi...$30 0.25mCi...$110
L-Arginine-5-H3 monohydrochloride
Order No.: TRK-368
Specific Activity: >5,000mCi/mmol
Order No.: TRA-368
Specific Activity: 100-500mCi/mmol
Prices: 0.25mCi. . .$40
1mCi...$100 5mCi...$300

DL-Carnitine/methy/-C14) hydrochloride
Order No.: CFA-475
Specific Activity: >45mCi/mmol
Prices: 50uCi...$75 0.25mCi...$290
L-Cystathionine-S35
Order No.: SJ-200
Specific Activity: 1-50mCi/mmol
Prices: TmCi...$375 then $75/mCi
L-3(3,4-Dihydroxyphenyl)alanine-1-C14
Order No.: CFA-473
Specific Activity: 1-5mCi/mmol
Prices: 50uCi...$140 2x50uCi.. .$275
(Glycyl-1-C14)glycine hydrochloride
Order No.: CFA-478
Specific Activity: 10-20mCi/mmol
Prices: 50uCi...$45 0.5mCi...$300
L-Methionine-S35
Order No.: S)-204
Specific Activity: 5,000-20,000mCi/mmol
Prices: 0.5mCi...$70 1mCi...$95
5mCi. ..$250
L-valine-2, 3-H3
Order No.: TRK-327
Specific Activity: >10,000mCi/mmol
Order No.: TRA-327
Specific Activity: 500-2000mCi/mmol
Prices: 0.25mCi. . .$20
ImCi...$50 5mCi...$150

"OUR SPECIFIC ACTIVITY
IS SERVICE

5

Amersham/Searle

AMERSHAM / SEARLE CORPORATION:
An Activity of G. D. Searle & Co. and the Radiochemical Centre

2636 S. Clearbrook Drive
Arlington Heights, lllinois 60005

Telex: 72-6444
Telephone: (312) 593-6300
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Perhaps our misunderstanding on this
point arises from different meanings we
associate with the term knowledge. If
knowledge is understood to be no more
than information, then it is reasonable
to believe that a test of knowledge
would be no more than a test of recall
of information. But what was meant by
knowledge in the cited paper goes be-
yond information-to-be-recalled. The
items I used to illustrate how one can
test for command of knowledge were
designed to test understanding as well
as recall.

The distinction to be made between
information and knowledge is the one
Scheffler has made: “. . . it does not
follow that the student will know these
new facts simply because he has been
informed . . . knowing requires that the
student earn the right to his assurance
of the truth of the information in ques-
tion. New information, in short, can be
intelligibly conveyed by statements, new
knowledge cannot” (2).

Boulding supports the distinction in
these words: “The growth of knowledge
even in the individual is not a simple
cumulative process by which informa-
tion is pumped into the head and re-
mains in a reservoir. Knowledge is a
structure and its present form always
limits its possibilities of growth” (3).

To test a student’s knowledge in this
sense of the term one must cause him
to think as well as to remember. If we
borrow phrases Sicé uses to describe
the requirements for success in clinical
medicine, our items ought to require
him “to retrieve, to select, to organize,
and to apply” his knowledge.

This is what most professors of my
acquaintance try to do in writing ob-
jective test questions. Judging from
copies of their tests T have seen, this is
what most of them succeed at least
passably in doing. Their tests may have
serious faults, but excessive use of ques-

tions testing straight recall is seldom
~ one of them, in my experience.

Hence the opinion attributed to me
that most achievement examinations
test only straight recall is not mine at
all. In my opinion it is not true in
general. Surely it need not be true. To
© the extent that it is, the item writer, not
the item form, should be blamed.

ROBERT L. EBEL
College of Education, Michigan State
University, East Lansing 48823
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Fact is no other comes even close to matching the
convenience of visual and photographic work users of
Bausch & Lomb's StereoZoom 7 Microscope enjoy.

The camera adapter attaches through an opening on the back of
the optical pod and stays there, out of the way until needed.
Visual use is not interfered with in the slightest.

However, when a picture is wanted one of the three

Bausch & Lomb integrated cameras is attached to the

adapter and The Champ is ready.

You focus on your object, zoom to the picture you want,
turn a knob and shoot. You continue looking at the object
while photographing. Visual contact is never lost.

Your picture, taken through Bausch & Lomb matchless optics,
reveals detail like you always wanted but could never
get until The Champ came along.

The Champ would like to send you his new catalog, 31-15, and
his free demonstration plan. Write today.
StereoZoom. Reg. T.M. Bausch & Lomb.
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see the
gilson

turn with ease

from a research instrument
with a large complement :
of channels and transducers
to a sturdy teaching tool

with as few as 2 channels

or vice versa

see its aptitude for new tasks,
its facility in various areas—

from ECG’s on small animals to
sweeping servo curves.

Get the essence @

a good polygraph
yet only what you need.

Write for mail!

GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562
or telephone! 608/836-1551
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presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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The Need for Quality Filters in Information Systems

The American Psychological Association has just launched a new
communications system which “distributes descriptions of problems,
ideas, research findings and methods with minimal editorial processing.
The responsibility for assessing the quality of the material rests pri-

.'marily with the author.” One of its main virtues is that it has a maxi-

mum delay of 65 days from input to circulation, whereas journals have
a lag that runs to about a year. Its main weakness is that it compounds
the information explosion by circulating more material, some of which
might otherwise never have seen the light of day. Other professional
associations also have provided their respective disciplines with infor-
mation systems that ease the circulation and retrieval of material
(usually only published material).

Typically, the systems have little or no quality control. Any paper
that meets some very loosely defined criteria (for example, it is in
psychology) is circulated, and the potential user is provided with no
clues as to the relative merit of each item. It might seem that the user
would be delighted at having all the material he wishes at his fingertips,
but actually much of his time is being wasted as a high proportion of
the material circulated and retrieved is without discernible value.

In the informal “system” the new devices seek to replace, users seek
out, chiefly, material whose reputation has been communicated by word
of mouth or by frequent references in the literature. This system may
have caused occasional duplication of research and occasional failure
by a researcher to take into account some previous relevant findings. But
what is frequently overlooked is that this informal system of data
retrieval is highly selective and hence very economical.

It seems a hopeless task to raise the standards of the tens of thousands
of scientific and scholarly publications. But the information circulation
and retrieval systems are very small in number, usually supported by
public funds, and carefully controlled. It is here that quality control—
or at least differentiation—can and should be introduced. If -all papers
must be circulated, some simple ranking should be introduced to allow
the users to choose between a printout of all the papers on a given
subject and those that meet only some specified criteria. For instance,
papers may be differentiated according to whether they present limited or
extensive data; the speculative studies may be separated into informally
or mathematically conceptualized theories. Many other divisions may be
constructed. For example, a self-editing computerized index, already at
work in other systems, may be provided in order to reveal how often
a paper has been requested by previous users or how often it has been
referred to in published papers within a recent period of time.

This is not the place to spell out how the filters should be designed;
such a task requires considerable study, consultation with potential
users, and experimentation. The main point is that the filters are needed
to save precious working years for the scientific community, which now
faces the options of being flooded by unneeded information, devising its
own ad hoc filters as the system spouts out its publications (or lists of
references), arbitrary skimming of the endless pulp, or ignoring it alto-
gether.—AmiITAI ETzIONI, Chairman, Department of Sociology, Columbia
University, and Director, Center for Policy Research



The first

$40,000

scanner that
compares favorably
witha

$75,000

scanner.

Before you plunk down big money for a scanning eleciron
microscope, consider the new MAC SX-I. It outperforms
other $40,000 scanners, features complete X-ray capability,
and gives close to the same results as a high-priced SEM.

t

INSTRUMENT MAC SXII $75,000 SEM -Other S40.Q00 SEM’s
Accel. voltage 2.5t0 30KV variable from 1 to  all fixed
51030 KV
electron optical three lens basically three two lens
system lens
aperture variable variable variable
vacuum system 750 liters/sec 400-750 liters/sec  about 220 liters/sec.

at best

. specimen chamber

large multiple
purpose

large multiple
purpose

small & generally )
limited

specimen size

up to 1 dia.

up to 1” dia.

less than 1%

specimen stage

X. Y, Z, rotation
and tilt

same

limited motions

accessories

complete X-ray
capabilities possible

possible, but less
versatile

not possible or
difficult

magnifications

S0 to 100,000X

approx. same

one unit to 100,000X

MAC guarantees a resolution of 250 Angstroms. Accessories include
TV scanning, fully-focusing dispersive X-ray spectrometer, and solid-
state non-dispersive X-ray spectrometer. Fully loaded, the SX-II
allows analysis of elements from B through the Periodic Table for less
than $75.000. Are you sure you need the Cadillac, especially when

you can lease the SX-II for less than $1,000 per month?
For literature or a demonstration, contact us at 1060 E. Meadow
Circle, Palo Alto, CA 94303. Phone (415) 326-8556.

O
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BIO-RAD
stocks

DOWEX"
ion exchange
resins, anion
and cation,
in 44 types
and

bead sizes.

For immediate shipment!
Need we say more? Only that
BIO-RAD’s AG® resins—the
research standard of excellence—
are also available for those appli-
cations requiring the highest
chemical purity. For complete de-

" tails on DOWEX and AG, ask for
our new Price List V.

LR D Laboratories
32nd & Griffin Avenue :

Richmond, CA 94804
Phone (415) 234-4130
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BOOKS RECEIVED

(Continued from page 166)

Naturhistorisk Museum, Aarhus, Den-
mark, 1969. 120 pp., illus. Paper. Aricia
Studies No. 10.

The Chemistry of Synthetic Dyes. Vol.
3. K. Vendataraman, Ed. Academic Press,
New York, 1970. xxii, 486 pp., illus.
$27.50.

Collected Scientific Papers of Meghnad
Saha. Santimay Chatterjee, Ed. Council of
Scientific and Industrial Research, New
Delhi, 1969. xvi, 414 pp., illus. 4+ plates.
$18.

Contemporary Crystallography. Martin
J. Buerger. McGraw-Hill, New York,
1970. xiv, 364 pp., illus. $12.50. Materials
Science and Engineering Series.

Control of Growth and Metamorphosis.
Part 2 of Animal Hormones—A Compara-
tive Survey. Penelope M. Jenkin. Perga-
mon, New York, 1970. xviii, 386 pp., illus.
$13.50. International Series of Mono-
graphs in Pure and Applied Biology,
Zoology Division, vol. 47.

Control of Insect Behavior by Natural
Products. David L. Wood, Robert M. Sil-
verstein, and Minoru Nakajima, Eds. Aca-
demic Press, New York, 1970. x, 346 pp.,
illus. $11.

Control of Pesticides. A Survey of Ex-
isting Legislation. World Health Organiza-
tion, Geneva, 1970. 152 pp. Paper, $4.

Criticism and the Growth of Knowledge.
Vol. 4. Proceedings of a colloquium, Lon-
don, July 1965. Imre Lakatos and Alan
Musgrave, Eds. Cambridge University
Press, New York, 1970. viii, 282 pp. Cloth,
$11.50; paper. $3.45.

The Current Status of Liquid Scintilla-
tion Counting. Based on the proceedings
of a symposium, Cambridge, Mass.,
March-April 1969. Edwin D. Bransome,
Jr., Ed. Grune and Stratton, New York,
1970. xxii, 394 pp., illus. $19.75.

Describing Chemical Engineering Sys-
tems. William E. Ranz. McGraw-Hill, New
York, 1970. xx, 248 pp., illus. Paper,
$9.95.

International Conference on Bicelectri-
cal Impedance. New York, September—Oc-
tober 1969. Simon E. Markovich, Ed. New
York Academy of Sciences, New York,
1970. Illus. Paper, $26.50. Annals of the
New York Academy of Sciences, vol. 170,
article 2, pp. 407-836.

Interpreting Personality Theories. Led-
ford J. Bischof. Harper and Row, New
York, ed. 2, 1970. xii, 654 pp. $10.95.

Introduction to Switching Circuit
Theory. Donald D. Givone. McGraw-Hill,
New York, 1970. xiv, 494 pp., illus.
$14.50. Computer Science Series.

Introduction to Telephony and Teleg-
raphy. E. H. Jolley. Hart, New York,
1970. xiv, 414 pp., illus. $32.50.

In-Water Photography. Theory and
Practice. Lawrence E. Mertens., Wiley-
Interscience, New York, 1970. xviii, 392
pp., illus. 4 plates. $19.95. Series on
Photographic Science and Technology and
the Graphic Arts.

Lectures on Complex Analytic Varieties.
The Local Parametrization Theorem. R.
C. Gunning. University of Tokyo Press,
Tokyo; Princeton University Press, Prince-

INSIST ON
THERMOLYNE
CULTURE
INCUBATORS

TYPE 6800

CAPACITY Adaptable to all well
known culture dishes, bottles,
tubes. Holds up to 18 petri dishes,
15mm x 100mm, or 48 100mm dis~
posables. Shelves remove for bot-
tles; invert for tubes, cylinders.

CONVENIENCE Temperature pre-
set at 37°C. held closely and auto-
matically, other settings to 60°C
available.

PORTABILITY 10 Ibs. total weight
for81%"Hx14” Wx6" D case, shelves
and cord for easy handling and
moving.

VERSATILITY Just right for tissue
work, bacteria and blood cultures,
Type 6800 has many other uses in
schools, blood banks, clinics, drug
firms and hospitals. Aluminum
chamber and shelves with vents
promote even distribution of heat.

40-Chamber Rack for std.
cilture tubes i o i viceakn $17.00
[-A6825E Incubator........$105.00

Write for g’lﬂ/ Catalog

THERMOLYNE

SYBRON CORPORATION

2555 KERPER BOULEVARD,
DUBUQUE, IOWA 52001
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CURRENT PROBLEMS
IN FERTILITY

Edited by Axel Ingelman-Sundberg and
Nils-Olov Lunell,

Royal Caroline Institute, Sabbatsberg
Hospital, Stockholm, Sweden

This up-to-date volume focuses on some
specific studies of greatf interest to all
involved in the field of fertility and re-
production. Experts from 18 countries
discuss the most pressing fertility ques-
tions under the following general cate-
gories: the deep-freezing of semen
from both animals and men and its
use in artificial insemination in both
women and cattle, the cultivation of
male sperm cells in vitro solution, pro-
duction of human blastocysts in vitro
and their applications in  veterinary
medicine, transplantation of human
genital organs in treatment of sterility
including special immunological factors
and suture methods for small vessels
in this operation, implementation of the
latest advances in contraception includ-
ing ethical problems involved, and the
use of sustained release hermonal
preparations in contraception.

Proceedings of the IPA symposium held
in Stockholm, Sweden, April 2-4, 1970

244 PAGES JANUARY 1971 $12.50
SBN  306-30522-4

NEUROPOISONS:

The Pathophysiological Action*

Volume 1:

POISONS OF ANIMAL ORIGIN
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partment of Psychology, Ohio State
University, Columbus, Ohio

The Journal of Vocational Behavior
presents empirical, methodological, and
theoretical articles on the underlying
factors in vocational development se-
lection choice, implementation, satisfac-
tion, and long term effectiveness. Em-
phasis is also placed on obstacles in
career development caused by ethnic,
national, and sexual boundaries. The
journal deals with such issues as the
validation of theoretical constructs, de-
velopments in instrumentation, program
comparisons, and research methodology.
Literature reviews and descriptions of
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AVERSIVE
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partment of Medical Psychology, Uni-
versity of Oregon Medical School,
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growing literature in the field of aversive
conditioning and learning. Topics dis-
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INFANT AND
YOUNG CHILD
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levels, concerning the effects of early
experience on the very young. The
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recent European experience with day-
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start very early in the infants life, and
some experimental regimens for enrich-
ing the educational experience of very
young children.

January 1971, about 135 pp., $6.75
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