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Now, for under $70, Polaroid
turns the sciences into snap courses.

POLAROND
T CAMERA some

It’s done with the new Polaroid ED-10 Land
Instrument Camera. It gives you instant class-
room photomicroscopy. And it gives it to you
at a price that puts it in a class by itself.

You get full-color pictures in a minute,
black-and-white in seconds. And you get the
same picture quality as with the most expen-
sive instrument cameras (because they all use
the microscope’s optical system).

It fits any microscope, attaches in moments,
and is easy to operate. You don’t even have to
know photography to use it. Just frame the
subject in the scope; focus with the focusing
tube; remove the tube and slip on the camera;
and snap the picture. Seconds later, peel off a
finished print.

The student gets what he sees. Without la-
borious sketching. (And he’ll be developing
more than a picture; he’ll be developing an in-
terest.)

It’s a snap for the teacher, too. You can gain
and hold attention better. Save classroom time.
Demonstrate and make comparisons easier.

And you don’t have to worry about that
rough classroom handling. The ED-10 is
molded of high-impact material to withstand it.

For more information, contact your scien-
tific supply house or microscope dealer. Or
write to: Polaroid Corporation, Industrial
Marketing, Dept. 26-172, Cambridge, Mass.
02139.

Polaroid may help you ease the class struggle.

The new Polaroid Land
Instrument Camera.




The incubators
that won’'t box
you In.

You won’t be cramped or short of space with Forma Scientific’s new, enlarged BOD Series incubators.
Their interior volume has been increased 60% to 16 cubic feet. They are the roomiest low-cost
refrigerated incubator (model 12) and diurnal growth chamber (model 13) available.

Temperatures, with an increased control range of 2°C. to 60°C., continue to be maintained uniformly
within =0.4°C. by a balanced airflow system.
Indeed, the whole refrigeration system is
designed specifically for the incubators. It is
so well integrated that the airflow fans stop
when the door is open, minimizing circulation
and temperature change within the incubator,
As a precaution, under and overtemperature
safety thermostats trigger an alert signal should
the system deviate above or below the

desired control level.

Applications include Biochemical Oxygen
Demand tests, preservation of vaccines at 15 C.,
standard 37 C. incubation, seed germination
and small animal studies.

Get the complete story on the incubators that
won’t box you in, or any other equipment for the
life-scientist and chemist. Write Forma
Scientific, Inc., Box 649, Marietta, Ohio 45770.

Forma Scientific’
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® Our 5360A Computing Counter is much, much more than a
T‘hls new keyboalﬂ counter. A computerized digital measuring system would
. . be more accurate, because it measures frequency, period, and
w]ll time interval at speeds and resolutions never before possible.
glve you And now this unique measuring system can be even more
@ useful to you, with the addition of the 5375A Keyboard.
Some ldea You can enter programs and have the keyboard learn and
. run them automatically. For example, phase, standard deviation,
ranging, rate-of-change, FM deviation, VCO linearity, residual
Of] ust how muCh FM, averages. In fact, this keyboard lets you program the
counter to display, in real time, solutions to equations whose

Our comp“tel‘iRd variables are the measurements made by the counter.

As you can see in the photograph, the keyboard will

counter can do. Aotk IR e i oy

PAUSE

/ PAUSE

REPEAT

DIsPLAY




In short, it's designed to keep up with the capabilities of
the counter.

This is quite a feat in itself. The counter makes
measurements to 320 MHz on its own, and goes all the way
to 18 GHz with plug-ins. Another plug-in affords the first
100 picosecond time interval resolution ever available in a
counter. Besides being faster and more accurate than any
previous instrument of its kind, the 5360A has eleven-digit
resolution, with fixed decimal display, automatic units and
blanking, to give you error-free readout.

You'll find that the 5360A Computing Counter makes
measurements you could never make before. And it saves you
time and the expense of setting up elaborate measuring
systems. It will do all this for just 86500, plus $1350 for the
5375A Keyboard.

EnrT e
Sareagrm

For all the data and applications, call your local HP field
engineer. Or write to Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT w PACKARD

ELECTRONIC COUNTERS
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Consider two new expanded-
scale pH meters: Our Model PBX
Portable pH meter. And our Model
LSX Laboratory Standard pH Meter.

Both meters provide full-scale
expansion of as little as 0.7 pH unit.
So both are direct reading to 0.005
pH and, by estimation, to 0.001 pH.

And both meters have a host of
indispensable features: Alogarithmic
scale which, in combination with an
appropriate complement of controls,
permits high-precision measure-
ments of pH, E.M.F. and activities of

expand
our
pHorizons

mono- and divalent ions. High input
impedance. Taut-band suspension.
Two-point calibration. Manual tem-
perature compensation (or optional
automatic). Solid-state circuitry.
Rugged, shock-resistant cases. And
both are adaptable to Karl Fischer
titrations and to external recording.
The Model PBX is a portable
meter, battery (or line) operated.
Ideal therefore for on-site measure-
ments. Such as determining specific
ion pollutants in streams and
waterways. Or wherever you want

THE MODEL PBX.

THE MODEL LSX,

1538
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to use it. The Model PBX’s price
with combination electrode and
solutions is $375.

And the Model LSX is the meter
we call Jaboratory standard. It has
the edge in accuracy: #=0.0025 pH
in the 0.7 pH full-scale measurement
on its large (712 inch) scale. It offers
maximum stability and sensitivity.
Its price with combination electrode
and solutions: $425.

Call your Sargent-Welch repre-
sentative to arrange a demonstration.
Or write to us for complete details.

 SARGENT-WELCH

Scientific instruments, apparatus, chemicals.
Sargent-Welch Scientific Company
7300 N. Linder Ave.; Skokie, lllinois 60076

Chicago/Anaheim/Birmingham/Cincinnati
Cleveland/Dallas/Denver/Detroit
Springtield, N.J./Toronto/Montreal/Vancouver
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Amino Acids

“Where to buy it”

P Amino Acids—'4C Labeled
Schwarz/Mann
Oran ebur%. New York 10962
(9145; 359-2700

(SEEADVERTISEMENT THIS PAGE)

Amino Acids—*H Labeled
Schwarz/Mann
Orangeburg, New York 10962
(914) 359-2700

(SEEADVERTISEMENT THIS PAGE)

» Amino Acids—
'sN and 3¢S Labeled
Schwarz/Mann
Orangeburg, New York 10962
(914) 359-2700

(WRITE FOR INFORMATION)

pAmino Acids—
Reconstituted Protein
Hydrolysates ('“C, *H)
Schwarz/Mann
Orangeburg, New York 10962
(914) 359-2700

(WRITE FOR INFORMATION)

P Amino Acids—
Special Contract Orders
Schwarz/Mann
Orangeburg, New York 10962
(914) 359-2700

(WRITE FOR INFORMATION)

» Amino Acids—t-Boc —————
Schwarz/Mann

We supply virtually ever
starting material neede:
for peptide synthesis:

33 Boc-amino acids, 22 “C
and *H labeled Boc-amino
acids, 12 Boc-amino_acid
resin esters, etc. Write or
call for brochure.
Orangeburg, New York
10962 (914) 359-2700

» Amino Acids—Unlabeled
Schwarz/Mann
Orangeburg, New York 10962
(914) 359 2700

(WRITE FOR INFORMATION)

Amino Acids-
Schwarz

20 MARCH 1970

*C Amino Acids
from
Schwarz/Mann

DIVISION OF BECTON, DICKINSON AND COMPANY

Examples of the unusually
high specific activities available
from Schwarz/Mann:

320mc/mM
255mc/mM
455me/mM
212me/mM
455me/mM

159mc/mM
320mc/mM
212mc/mM
106mc/mM
320mc/mM

L-[“C] Lysine

L-[“C] Methionine
L-[“C] Phenylalanine
L-[“C] Threonine
L-[“C] Tyrosine

L-[“C] Alanine
L-[“C] Arginine
L-[“C] Aspartic Acid
[“C] Glycine
L-[“C] Leucine

Further re our high specific activities: ALL of our “C amino
acids are higher than 50mec/mA. About purity. Every lot of
phenylalanine and tyrosine is repurified every month.
Every lot of everything else: reassayed every ten weeks
and repurified if necessary. And all assay and reassay data
goes onto the Product Analysis Report that you receive.
About availability: these compounds are available from
stock. For the complete story on our complete labeled
amino acid line call (914) 359-2700 or write: Schwarz/
Mann, Orangeburg, New York 10962, Division of Becton,
Dickinson and Company.

(914) 359-2700

(SEE OUR OTHER ADVERTISEMENT AND LISTINGS ON THIS PAGE.)

L L S S T s s T S P 0

For the rest of the
Schwarz/Mann amino acid story
write or call Schwarz/Mann
Orangeburg, N.Y. 10962

(914) 359-2700

Circle No. 5 on Readers’ Service Card

*H AMINO ACIDS
FROM
SCHWARZ/MANN

Examples of the unusually
high specific activities
available from
Schwarz/Mann:

Catalytic
L-[*H] Alanine
L-[*H] Arginine
L-[*H] Histidine 8c/mM
L-[*H] Lysine 6c/mM
L-*H] Phenylalanine 7¢/mM
L-[*H] Valine 8c/mM
Specifically Labeled

L-[4°H] Arginine  20c/mM

6¢c/mM
10c/mM

L-[2,3°H] Aspartic A(l:id

5¢/mM
L-[3,4°H] Glutamic Acid
15¢/mM
L-[4,5°H] Leucine 50c/mM
L-[4,5°H] Lysine  20c/mM
L-[5°H] Proline 15¢/mM
L-[2,3°H] Valine 15¢/mM

These high specific activity
’H-labeled amino acids are
reassayed every ten weeks—
as is every radiochemical we
make—and repurified when
necessary. All relevant
analytical data gets for-
warded to you. For detailed
information call (914) 359-
2700 or write: Schwarz/
Mann, Orangeburg, New York
10962. Division of Becton,
Dickinson and Company.

(SEE QUR OTHER ADVERTISEMENT
AND LISTINGS ON THIS PAGE.)
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The fiddle-free
phase scope.

The Olympus FH research phase microscope will focus
accurately on a layer in your specimen only two cells deep.

In fact, you can measure the thickness of 2-micron cells to
0.5-micron accuracy with it. And you do it quickly, without a lot
of fiddling at the focus knobs, because the FH’s fine-focus
sensitivity is an extraordinary 0.0005mm.

There’s no fiddling with variable condenser rings, either:
our phase optics and condenser are all Zernicke-type, with
condenser ring slits precisely matched to the phase plates in each
objective. Just dial the condenser ring you need, and you have
precise, repeatable phase contrast—no chance of confusing,
mixed-phase results. :

Other ways the FH saves you fiddling include
concentric coarse and fine focus knobs; an
interchangeable, 360°-revolving mechanical stage
with concentric controls on two sides; built-in
critical illuminator; and revolving, interchangeable
viewing heads.

If you need a phase scope without the FH phase’s
0.5-micron sensitivity, our model EH phase (with
1-micron sensitivity) includes the same
illuminator, optics and condenser at a lower cost. And
if you need the sensitivity without phase-contrast optics,
the FH is available with bright-field optics, too (you can easily
convert to phase at any time).

. All are members of a fully modular instrument line,
accepting the same interchangeable heads, cameras, eyepieces, Fae g
objectives and condensers. { .
And they're all available for rather less than you’d expect &)
such quality to cost. Full details and prices on the
complete line of Olympus instruments for biological
and research use—and on microscopes for your particular
application—are yours for the asking. Ask.

Olympus FH
Research phase microscope

[ e e ——

oy
"‘ ."i OLYMPUS CORPORATION OF AMERICA
§ PRECISION INSTRUMENT DIVISION / DEPT. S
o i) Nevada Drive, New Hyde Park, N.Y. 11040

Send information on [J the Olympus FH phase scope with
0.5-micron sensitivity, [J the Olympus EH phase scope,
[ the Olympus FH bright-field microscope, [] phase con-
tras]t c;‘.)plics for my current microscope. My applications
include:

o TMPUy

Name,
Title
Organization
Address
City State Zip

B e e T e
p— o —— i

r
1
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|5

50 years of precision in microscopy”
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Only one plastic filter holder
permits both pressure and vacuum
filtrations.

Only one can
be autoclaved
300 times.

Conventional aseptic filter holders
made of plastic are ‘disposable’ of necessity, since
most plastics cannot withstand autoclaving. Not the new
Sartorius Aseptic Filter Holder. You can autoclave it
over and over again, up to 500 times. We make it of
Makrolon,* a new polycarbonate with an unusually high
degree of resistance to heat, enabling it to withstand
repeated autoclaving without deterioration.

In addition to vacuum filtrations, the
Sartorius Filter Holder also permits pressure filtrations.
By filtering under positive pressure (up to 30 p.s.i.), the
ever present risk of contaminating the sample during
filtration is avoided.

The Sartorius Filter Holder is designed to
accept Sartorius and all other 47 mm membrane filters.
Funnel and receiver flask are equipped with threaded
covers and Luer-type openings for injection caps or
pre-filtering attachments. Despite its somewhat higher
initial cost, the Sartorius filter system is actually cheaper
per filtration than disposable units because you can
use it so much longer.

For complete literature on this
revolutionary new filter holder, plus our Sartorius
Membrane Filter Catalog, just write: Sartorius Filter
Division, Brinkmann Instruments, Cantiague Rd.,

Westbury, N. Y. 11590.

*Farbenfabriken Bayer AG

Only Sartorius
makes it.

ADVISION OF




A new modular system
for programming experiments
and providing stimulation

Precise timing from 10 psec to 99,999 sec

Many neurophysiologists, experi-
mental psychologists, and others
engaged in analysis of evoked
response have found themselves
spending more and more of their
time in setting and readjusting
dials. For these people, Ortec’s
new versatile sequencer and stim-
ulator should be most interesting.

Intervals from 10 microseconds
to 99,999 seconds in length can
be selected by clearly visible digi-
tal settings, and either preset for
up to 999 repetitions or set for
free run with start-stop signals
provided by demand of subject or
another external source. Modules
selected according to your re-
quirements provide reliable con-
trol of delay, duration, train, and
amplitude for two delayed pulses.

Built to internationally recog-
nized NIM (nuclear-instrument-

1542

module) standards as set forth by
NBS and AEC, the Ortec system
gives you a degree of accuracy
and stability attainable only with
digitally generated intervals, plus
the flexibility and expansibility of
modular construction. You buy
only the modules you need, add-
ing capability as your needs in-
crease (or as you come to realize
the immense possibilities of the
system).

For complete technical infor-
mation, write Life Science Prod-
ucts, Ortec Incorporated, 135
Midland Road, Oak Ridge, Tenn.
37830. Or phone (615) 482-4411.
In Europe: Ortec GmbH, 8 Min-
chen 13, Frankfurter Ring 81,
West Germany.

ORTEC

ANébEGxG COMPANY a632
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Increase resolution
in acrylamide-gel
electrophoresis
with pulsed
constant power

There's ample reason to plug

a new Ortec Model 4100 Pulsed

Constant-Power Polarization Sup-

ply into your present system:

* It regulates to a constant se-
lected power (in watts) in spite
of cell conductivity varia-
tions — impossible with con-
ventional constant voltage or
current.

* It allows predictable selection of
power and therefore of joule
heating — either higher or
lower than with earlier meth-
ods, but without danger of
uncontrolled heating.

- The pulsed waveform (for rea-
sons not yet understood) pro-
duces higher enzyme activity
after separation, and sharper
bands.

+ Shorter running times may be
achieved by running at higher
but controlled power levels.

See our complete system—power

supply, tank, cells, microdensi-

tometer, and recrystallized en-
zyme-grade acrylamide monomer

—at Atlantic City. Meanwhile, try

Bulletin LS-100. Ortec Incorpo-

rated, 133 Midland Road, Oak

Ridge, Tenn. 37830. Phone (615)

482-4411.InEurope: Ortec GmbH,

8 Miinchen 13, Frankfurter Ring

81, West Germany.

*Patent pending 46324

Visit Ortec at the FASEB Meeting in Atlantic City

SCIENCE, VOL. 167



How many analytical modes
would you expect
from one instrument?

Philips Model 4500 EPMA/SEM
is optimized for more than 10.

Consider these:

Cr [Ka (@0h)
Feka (5es)
».r Cge)) L8
i el | T
¥
. HK‘ («20, n P P Ll bl » o
‘N i Ct k4 (s ':1.
l;_;aﬁ— Fel K €
Spectral Scan 718 Alloy Primary Backscatter Scanning X-Ray Image
Electron Image Sultur X-ray:
IC 240X Marcasite-Ferroselite

Design reinforces function:  Four x-ray spectrometers (take off angles of 50° and 15°) reduce complexity of cor-
rection procedure, optimize absorption studies. Two full orthogonal motions and rotation around optical, electron
optical axis are provided by the universal specimen stage. Maximum use of digital techniques, including stepping
motors for all scanning functions facilitates adaption to computer control ...

Why not get the whole story?

We’ll be glad to send you our booklet, “A Unique Analytical Instrument . . .
Model 4500 Electron Probe Microanalyzer & Scanning Electron Microscope.”
Write today.

PHILIPS
ELECTRONIC

INSTRUMENTS

750 S. FULTON AVE. MT. VERNON, N.Y. 10550
A DIVISION OF PEPI, INC.
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You can depend on Amersham/
Searle...for product or service...
We weren't in business under
the Amersham/Searle name when
Werner Heisenberg said
Ap+Aq2h,
declaring that the state of the
object observed cannot be known
for the reason that it is altered by
the very act of observation.
But it is a certainty that The
Radiochemical Centre, which is
operated by the United Kingdom

Atomic Energy Authority, has
made its own mark in history.
And it’s a certainty that G. D.
Searle & Co. has earned eminence
in pharmaceutical research.

If it is a labelled compound,
you can be certain of the highest
specific activity and the chemical
and radiochemical purity.

If itis aradioisotope, a solution
or liquid scintillation standard,
anything from our comprehensive
line of nuclear laboratory sup-

plies and accessories, it is right—
exactly.

If it is information or any other
service, you can count on it. Call
our Customer Service Depart-
ment in Des Plaines, Illinois.
That's what we're here for. Find
out about our :
labelled com-
pounds.

Send for
our first
edition.

there’s one thing you canbe ceriain of

DrHeisenberg

B

\

]
1
\

2000 NUCLEAR DRIVE, DES PLAINES, ILLINOIS 60018 TELEPHONE: (312) 296-1055

Amersham/Searle

=I= AMERSHAM/SEARLE CORPORATION:
AN ACTIVITY OF G. D. SEARLE & CO. AND THE RADIOCHEMICAL CENTRE

“from THIRTY YEARS THAT SHOOK PHYSICS by G. Gamow, illus. by G. Gamow, copyright 1966 by Educational Services, Inc., pub. by Doubleday & Co., Inc.”

1544
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A Spectroscopy System That Comes In Pieces
Can Keep Your Budget From Going To Pieces

Heath
Photomultiplier Module

Heath
AA-AE-AF Module

‘ : Heath
% ’ Photometric Meter Readout

Heath
Multi-Speed Chart Recorder

Heath Heath
Sample Cell Module

Heath '
UV-Vis Light Source SRS o T

Scanning Monochromator

701 System Base

® 6 & LEEc 6 o 0 & &
Heath AA-AE-AF Spectrophotometer Base

Buy Heath 700 Series Spectroscopy Modules... And
Get Multi-Instrument Capability At One-Instrument Cost

Budget. Mention the word and even the most hardened
manager cringes . .. he knows what to expect well in advance
of seeing the final figures. How do you cope with expanding
instrumentation requirements and a static or even reduced
equipment budget? Do you delay needed purchases with the
hope of “maybe next year”? Play the “numbers” game and
borrow from one area to pay for another? Or could you find
the kind-of equipment that serves many needs today and can
be updated tomorrow without obsolescence? Read on...

Heath Can Help Solve Your Spectroscopy Budget Problems
... Our 700 Series Spectroscopy Systems are unconventional
in both design and price. But they give you precision Molec-
ular Absorption and AA-AE-AF Spectrophotometric capa-

bility (and that's just the beginning) all for under $3900. So,

if you’re caught between an increasing need for spectro-
photometric laboratory equipment and a diminishing amount
of money, the 700 Series may be just what you're looking for.
Modular Versatility. Because some functions in spectroscopy
are common to many instruments, Heath has put these func-
tions in separate modules that can be interchanged as
needed. The Heath 701 high precision Spectrophotometer
Single-Beam System, for example, consists of the Scanning
Monochromator, UV-Visible Light Source Module, Sample
Cell Module and Photomultiplier Module, locked together on
the 701 Base. Cost? Only $2500 with photometric meter
readout. To get complete atomic absorption, atomic emission,
atomic fluorescence capability. you don’t have to buy an-
other monochromator and another photomultiplier module
...just add the AA-AE-AF Module and the 703 Base...only
$1335 more. Modules to provide many other types of spectro-
photometric measurements at equally low cost are on the
way.

FREE Heath :
Scnentlfm Instrumentatlon Catalog

instruments for

[0 Please send FREE Heath Scientific Instfumentation Catalog

Choice of Readout. The modular versatility of the Heath 700
Series extends also to readout. The 701 and 703 Systems can
be supplied with the Photometric meter Readout, the Multi-
speed Chart Recorder or Multispeed Log/Linear Current
Recorder. Or combine readout modules to give simultaneous
chart recording and direct meter readout. And the Photo-
metric meter Readout can also be used as an interface for
a digital voltmeter, such as the Heath 805A. Pick the readout
that suits your needs...and your budget.

The Heath 701 Spectrophotometer features 1900 to 7000
Angstrom range (which can be extended with PM inter-
change)...less than 0.05% stray light...+ 1 A wavelength
tracking accuracy...better than 1 A resolution...* 02
wavelength reproducibility . . . electronic digital-controlled
stepped scanning and many other precision features. 701
Systems range from $2245 (less readout) to $2785 (with
recording readout).

The Heath 703 AA-AE-AF System includes adaptability to
all major types of total consumption and laminar flow burn-
ers...accurate, repeatably xy, yz burner positioning...a
hollow cathode lamp turret that accepts four lamps...lamp
power supply stability that’s better than 0.1% ... high inten-
sity and multi-element lamp capability and built-in chopper.
703 Systems are avaxlable from $2736 (without readout) to
$3278.

Investigate The Heath 700 Series Now ... and start conserv-
ing your budget while building the most versatile, widely
applicable spectroscopy system on the market today.
EU-701B, Single Beam System with -
Photometric Meter Readout ..... etteseensrseanns $2500.00*
EU-703B, AA-AE-AF System, with

Photometric Meter Readout .......cco0000000e....$2008.00%
HEATH COMPANY, Dept. $60-19 1
Benton Harbor, Michigan 49022 ' a Schiumberger company

r
|
l
Describea these and other {
|
|
|
|
|

laboratory. engineering, edu- Neme |
cation and R & D applica-
tions. Send for your FREE Address |
copy now . . . just write on City State Zip
&t;v;:ghool or company let- Prices and specifications subject to change without notice. :
. *Mail Order Prices; F.O.B. Factory EK-282
20 MARCH 1970 Cirele No. 11 on Readers’ Service Card 1545



Continuous-flow zonal ultracentrifugation:
A beautiful technique awaiting a practical,
non-temperamental research instrument.

(Wait no more: you're looking at it.)

Background

Continuous-flow zonal ultracentrifuga-
tion was a major development of Dr.
N. G. Anderson and co-workers in the
AEC-NIH Molecular Anatomy Program at
Oak Ridge National Laboratory. And be-
cause this technique combined high res-
olution, high capacity, and high practical-
ity, a production-scale centrifuge is now
being used by major pharmaceutical
companies for the production purification
of influenza virus vaccine. The high res-
olution of this device is now providing
vaccine up to 10X purer than any previ-
ously available commercially. (Electro-
Nucleonics, Inc., is the only company
making this ultracentrifuge—the Model K
—available commercially.)

Now announcing the Model RK:

the research and pilot-plant version

of the Model K.

The high capacity of the Model K is be-
yond the requirements of many research
and pilot-plant applications. The obvious
need, then, has been for a simple, non-
temperamental continuous-flow zonal
ultracentrifuge as dependable and versa-
tile as the production-oriented Model K,
but designed for the smaller volumes of
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material typical of the research labora-
tory and the pilot plant. Enter the Model RK.

The Model RK

Oversimplifying somewhat: the Model
RK is a smaller Model K. Accordingly, it
too features continuous flow capability
over the entire speed range. And, most
importantly, the design, engineering, and
construction aspects of the Model K—
the elements responsible for its sim-
plicity and dependability—are retained
by the RK. Example: the RK has the K's
unique single-pass rotating seal design
and operates to 60,000 RPM completely
eliminating fussing with complex tem-
peramental demountable seal systems for
loading and unloading the rotor.

Now specifications, briefly. The cur-
rently available aluminum and titanium
RK rotors provide speeds of 35,000 RPM
and gravitational forces in excess of
90,000 g. (Subsequent rotors—fully com-
patible with the RK system—will provide
even higher gravitational fields at the RK’s
full speed of 60,000 RPM.) The RK rotor
volume is typically 1.7 liters and the sam-
ple flow rate may be 500 ml/ min or higher.

The RK is a safety-oriented instrument
with a monitoring system which con-

Circle No. 6 on Readers’ Service Card

stantly scans the critical operating con-
ditions and forecasts problem areas in
sufficient time to correct them. Result:
the RK monitoring system protects both
your run and your instrument.

Applications of continuous-flow

zonal ultracentrifugation

This technique has been most effectively
used to isolate viruses, bacteria, mito-
chondria, polysomes, ribosomes, ribo-
somal subunits, macroglobulins, micro-
somes, and other sub-cellular particles.
It has wide application wherever high-
resolution separation of such compo-
nents is desired. (For background infor-
mation see: “The Development of Zonal
Centrifuges and Ancillary Systems for
Tissue Fractionation and Analysis,” Na-
tional Cancer Institute Monograph 21,
GPO, Washington, D.C. 20402. $4.75)

For further details

We'll be happy to send further informa-
tion on the new Model RK and/or the
production-scaled Model K. Write Tom
Guerin (or call collect 201-227-6700),
Electro-Nucleonics, Inc., Fairfield, New
Jersey 07006.

ELECTRO-NUCLEONICS
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NALGENE LABWARE DIVISION
Order from your Laboratory Supply Dealer. Ask him for our Catalog or write Dept. 85151,

Nalgene Labware Division, Nalge Company, Rochester, N.Y. 14602. AN

7’ SYBRON CORPORATION

See us at the FASEB Show, Atlantic City, April 13-17, Booths A24 & A25.
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If you're not studying nucleotides

with a high pressure, ion-exchange LC,

1548

you're not studying nucleotides.

No ion-exchange liquid chromatog-
raphy analysis would be complete with-
out our new LCS 1000: a self-contained,
high pressure, ion-exchange system
designed to perform quantitative sepa-
rations of water soluble, ionizable com-
pounds quickly and accurately.

The LCS 1000 comes equipped
with a hot-air heated oven with circu-
lation fan and thermostatic controls; a
high pressure (up to 3000 psi) column
pump; and a stainless steel capillary
column packed with pellicularanion or
cation exchange resins. Also standard:a
sensitive, low dead volume ultraviolet
absorption detector which measures to
picomoles of component.

Utilizing a unique gradient
elution capability, the LCS 1000 is partic-
ularly useful in the separations of such
complex mixtures as bases, nucleo-
sides, nucleotides, and dinucleo- T
tides.Only nanomole sample quan-
tities are required and molecules
assimilar as 2’ and 3’ RNA nucleo-
tides can be separated clearly.

The separation of Mono-,
Di- and Tri- phosphates of cytidine,
uridine, guanosine and adenosine,
which typically requires more than |
a day with other techniques, can be "®

varian
aeroGrapH

we |
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performed in a couple of houts or less
with the LCS 1000.

Our new ion-exchange liquid
chromatograph is also extremely easy to
operate. Just plug it in. No water lines,
air tubes or nitrogen feeders. It even
has provision for sample collection.

For complete details and a
copy of our recently published applica-
tions booklet, Nucleic Acid Constituents
by Liquid Chromatography, wiite Vatian
Aerograph, Walnut Creek, California
94598; Tokyo, Japan; Malton, Ontario,
Canada; Crows Nest, N.S.W., Australia;
or Zug, Switzerland.
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Think of it as a vertical optical bench

The research microscopist who uses the new Nikon Apophot has a very steady job indeed. Every part of this superb
new instrument is designed for rock-solid, vibration-free performance with great convenience

The massive base and vertical column hold dual light sources and their optics in precise alignment. You can
equip Apophot with tungsten, high pressure mercury arc, xenon arc, quartz halogen and/or CSI and use reflected
and transmitted light simultaneously when you need to. Zoom-Koehler systems for both diascopic and episcopic
illumination have pancratic collectors which automatically adjust the image of the light source to the numerical
aperture of the objective in use.

The objective turret can be fitted with an optional 1x, 1.25x and 1.5x magnification changer. A focusable
Bertrand lens is standard equipment with the Apophot.

The built-in frinocular eyepiece tube permits simultaneous observation and photography. The vertical photo
tube is coupled to the interpupillary adjustment to provide automatic tube length compensation. The standard stage
measures 76x25mm and has coaxial controls on both sides. The condensers are quickly and securely positioned
on the stage with centerable dovetail sliders

As you might expect, the Apophot accepts a full range of Nikon accessories; phase contrast, interference phase,
differential interference, polarizing, fluorescence and others. If you'd like more information on the new Nikon Apophot,
write for a free brochure, It's the easiest research you'll ever have to do
[ J Nikon Inc., Instrument Division, Subsidiary of Ehrenreich Photo-Optical Industries, Inc.

- | Garden City, New York 11530. (In Canada: Anglophoto Ltd., Ont) Or phone (516) 248-5200

New Nikon Apophoi Research Microscope
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One of the most startling things
about a hologram is that it produces
images with parallax. .. that the
appearance of the image varies
according to the angle of view, just as
in the real world. That’s why we see
the subject in 3-D, even though each
eye, looking along its axis through
a separate small area of the hologram,
sees only two dimensions. Bell Labs
scientists M. C. King, A. M. Noll, and
D. H. Berry took advantage of this
to generate holograms of nonexistent
objects (such as 3-D mathematical
graphs) with a few seconds of
computer time.

Normally, a hologram is made by
photographically recoiding wave-
fronts of laser light reflected from a
real object. (Holograms have also
been generated by calculating such
wavefronts and recording their
pattern on a photographic plate, but
this takes many hours of computer

e B
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Holography—quickly—by computer

time, even for simple subjects.)

A King-Noll-Berry hologram,
however, is actually a series of holo-
grams, each about Tmm wide and
100mm high, on a single holographic
plate. These individual holograms are
made, one by one, from a series of
two-dimensional computer-gener-
ated pictures (film strip above),
showing the hypothetical object from
arange of viewing angles, in 0.3°
steps. (Because of a hologram’s high
information capacity, each 1-mm
vertical strip can contain—and project
—a full-width picture.) And since
each of the viewer’s eyes looks
through a different vertical strip, the
viewer sees the object binocularly,
in 3-D.

Like most holograms, these
should be viewed with a laser; this
limits their usefulness for many scien-
tists, engineers, and students. But,
because the “strip’’-hologram images

are two dimensional, placing a holo-
graphic plate with a special emulsion
in the plane of the projected real
image yields a copy hologram (glass
plates above). Viewable under an
ordinary incandescent bulb, this
hologram can be studied wherever
and whenever the user wishes.

This technique is the first way to
make ““hard copy”’ holograms of
imaginary solid objects with little
computer time...a fast and inexpen-
sive way of converting abstract data
into three-dimensional pictures and
graphs. it opens another avenue of
fluent communication between man
and machine, for possible use in
communications technology, science,
finance, architecture, statistics, and
other fields in which the com-

puter has become necessary.
From the Research
and Development Unit

of the Bell System— Bell Labs






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

The most for your money:
in 8 channel recorders,
it's the new Brush 480.

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%%
accuracy. 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,

LV o o
write for bulletin 934-18. Brush
Instruments Division, Gould Inc., 3631
Perkins Avenue, Cleveland, Ohio
44114, or Rue Van Boeckel #38,
Brussels 14, Belgium.

COUUBRUSH
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when weighing animal,
vegetable or mineral,
there's no substitute for a Mettler

Ever weigh a live rabbit? You're so
busy with the animal, you've little
time to manipulate knobs and read
dials. The Mettler top-loader makes
it easy. Just put Harvey on the pan.
Then read the precise weight on our
new digital readout with its large,
legible numbers,

The versatility of the Mettler qualifies
it for many other unusual weighing
applications. Like setting the price of
real estate gravimetrically (write us—
we'll tell you how). Or computing the
day’s take at track pari-mutuel win-
dows. And batching to 1/100th of a
gram the many ingredients that go
into the manufacture of a wide variety
of foods and drugs.

Despite some of the zany places
where our top-loaders do their thing,
the lab is really their natural habitat.

In thousands of laboratories through-
out the world, our top-loaders weigh
unknowns, checkweigh, weigh-in,
batch weigh, and weigh below the
balance. We have top-loaders that
perform with *1-mg precision to high
capacity models that weigh to 10 kg.

For complete details on our family of
top-loading balances, request Bulletin
P from our headquarters at 20 Nassau
Street, Princeton, New Jersey 08540.

THE ANALYTICAL
THAT SPEAKS ITS MIND

The Mettler H20E analytical balance
does more than just weigh. It con-
verts weighing results into electrical
signals which can be fed to compati-
ble instrumentation, such as recorders.
To tolerance meters for sorting con-
trol. To digital printers, calculating
machines, and tape and punchcard
equipment via analog-digital convert-
ers. And to computers for conducting
real-time research and process control.

The H20E electronic semi micro has
no peer when it comes to making
continuous determinations of weight
changes. One example is measuring
the change in weight of a micro-
absorption tube as a function of time.
The high repeatability of the instru-
ment’s zero point and excellent re-
producibility ensure precise results
over long experimental runs.

For detailed application data and
specs, request Bulletin H20E. For in-

formation on analyticals which are less
exotically applied, write for our gen-
eral analytical balance Catalog M-1023,

TITRATIONS THE EASY “WEIGH”

The Mettler DP11 is a gravimetric
titration system which overcomes the
many disadvantages of titration by
volumetric means. It is the newest in
the Mettler family of balance accesso-
ries, and is designed for use with
top-loading balances Models P162,
P120 and the P160 which has a re-
verse scale that indicates the weight
lost by an object.

The DP11 is a joy to use. Simply place
the burette containing the titrant on
the balance pan and carry out your
titration. The quantity of titrant you
dispense by a remotely controlled
pinch valve is continuously displayed
on the digital readout panel of the
balance.

You no longer have to read closely
spaced lines and the sometimes in-
visible numerals on graduated pipettes
or other titration glassware. And pre-
cision surpasses that of most volu-
metric titration apparatus.

If you'd like to titrate the easy way,
request our flyer on the DP11.

Mettler Instrument Corporation, 20 Nassau Street, Princeton, New Jersey 08540 W

20 MARCH 1970
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This stand

is where
931,392,000
different ZEISS RA
Microscopes
begin.

The RA you need can be made by adding any of:

6 Nosepieces —interchangeable, non-interchangeable, or centrable;
quadruple or quintuple.

2 Magnification Changers—1.6x or the exclusive OPTOVAR, with factors
of 1x, 1.25x%, 1.6x, and 2.

9 Stages—for any purpose: mechanical, rotating, gliding; with and with-
out graduations; for left hand or right hand.

5 Body Tubes—inclined binocular, inclined monocular, combined binoc-
ular body and vertical photographic tube with reflecting prism, vertical
tube, inclined monocular tube with extension.

7 Lamps—for anything you want including polarization, fluorescence
and reflected light. The illuminator and the microscope become always
an integrated system to eliminate scattered light, stray light, dealigning.
2 Beam Splitters—fixed (50% light to each tube) or variable (5 different
settings.)

14 Condensers—bright field, dark field, phase contrast, fluorescence,
fluorescence-phase, Nomarski interference contrast, Jamin-Lebedeff in-
terference microscopy, UV . . . whatever techniques you use.

50 Objectives — Planapochromats, Neofluars, Planachromats, Achro-
mats, Epiplans.

16 Eyepieces—from 5x to 25x, from 23° to 50°. (Including micrometer
eyepieces.)

11 Other Observation Systems—2 camera attachments, 4 drawing at-
tachments, 3 viewing screens, 1 television system, 1 projection attach-
ment.

Figure it out for yourself.

For a 28 page catalog giving complete details on these
931,392,000 different RA Microscopes, write Carl Zeiss, Inc., 444 Fifth
Ave., New York, N. Y. 10018.

Nationwide service

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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Concepts from Union Carbide:

Cryogenic freezing of
red blood cells

Probably no single problem has received
more attention from cryobiologists than
the preservation of the human red cell.
And with good reason. Procedures that ex-
tend the supply of erythrocytes for trans-
}‘psion have meaning in terms of human
ives.

The prospect of afrozen blood reserve has

been a matter of intensive interest to the

blood bankingagencies for the past twenty

years;some have played a major rolein the

scientific attack on the problem. It has not

beeneasy. |t wasobservedin 1941 thatred

cells (suitably protected with additive sub-
stances) could survive the drastic environ-
mental changes induced by freezing. Since

then, processes have been sought for the

preservation of blood in the frozen state

thatwould providea useful and acceptable

productfortransfusion. Asevidenced ovet

the past decade by the successful transfu-
sion of thousands of units of blood pre-
served in the frozen state, that goal seems

to have been reached.

The current limitation of twenty-one to
twenty-eight days for blood preserved by
conventional methods in the liquid state
has often taxed the resources of the organi-,
zations that undertake to provide our com-
munities with supplies of this indispens-
able agent. The relatively short shelf life of
the cellular components of blood adds to
the problem of coordinating supply with.
demand. The less common blood types
sometimes are difficult to procure, but
even the more common types may vary in
supply at any given time.

Red cell wastage is an inevitable conse-
quence of the dating period necessarily

imposed on blood stored at 4°C. A primary

objective of agencies interested in preserv-
ingblood atlow temperaturesistoprevent

this wastage. Another, of course, is to as-
sureadequatereservesofalltypesof blood

at all times for each community. Conceiv-
ably then, as frozen blood banks become

established in various parts of the country,

anintegrated and computerized inventory

system could be developed that would re-
sultin an effective national reserve.

Several practical approaches to the pres-
ervationofblood atlow temperatures have
evolved. All have some elements in com-
mon. A solution of additives, often called
cryoprotective agents —glycerol is the out-
standing example —is combined with the
red cells from which most of the plasma
andmuchof the other cellular components
of blood (leukocytes and thrombocytes)
have been removed. Thisisdonein special
containers in which the erythrocytes are
cooled and placed in long-term storage.
When needed, the erythrocytes are with-
drawn from storage, warmed, and sub-
jected to a washing procedure to remove
the protective agent before transfusion.

The heart of a frozen blood reserve is the
storage facility. Storage equipment is of
two general types: cryogenic and noncryo-
genic. The latter provides temperatures
down to about —85°C and depends on
electric power. The cryogenic equipment is
independent of a power source and pro-
vides lower storage temperatures—down

to —196°C—with liquid nitrogen, the most
commonly used refrigerant. Associated
withsuchstorageequipmentarecryogenic
shipping units that permit transport of
blood in the frozen state without danger of
a destructive rise in temperature that
fmight render the blood cells unfit for trans-
usion.

Small quantities of blood are instantly
frozen for long-term storage in the drop-
let freezer. A mechanically vibrated
syringe releases droplets into a revolving
rum of liquid nitrogen. The frozen drop-
lets are collected in the base. Thousands
of droplets can be collected from each
sample for use as reference specimens.

The banking of frozen blood with longer
shelf life should considerably enhance the
ability of the blood supply agencies to
meet demand and might influence current
procurement practices. The use of cryo-
genic storage equipment would provide a
margin of safety for autologous blood bank-
ing in which individuals of rare blood type
would establish a reserve of their own
blood in anticipation of later need. Prob-
ably most important in terms of medical
need, the availability of banks of frozen
red cells would seem likely to lead to the
development of banks of the other cellu-
lar components of blood. With current
liquid state storage procedures, platelets
and leukocytes—far less stable than the
red cell—are without transfusion value
within about three days or less after dona-
tion.At present,theonly prospectfor estab-
lishing a large-scale reserve of these
invaluable components is to preserve
them in the frozen state. Although low
temperature preservation procedures for
these cells are not technically as far ad-
vanced as for the red cell, several blood
laboratories are fully aware of the need
and are attacking the problem vigorously.
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The refrigerator shown here stores red
blood cells for transfusions. No other cryogenic
refrigerator provides as much storage capacity
in as little space as the LINDE LR-1000.

LINDE cryogenic refrigerators
come in all shapes and sizes

Union Carbide Corporation produces a full line of
cryogenic refrigerators, dewars, and controlled-rate
freezers. These low-temperature liquid nitrogen
units can solve your preservation problems.

Until recently, blood could only be stored for about
twenty-one days. Now, it can be stored for a century
or more and, when thawed, be as viable as it was
the day it was taken from the donor.

i Union Carbide Corporation
Linde Division

| Dept.SC-5
1 P.O.Box 264

1 Radio City Station, New York, N.Y. 10019
|
] | would like additional information:

-0 LN; refrigerators 0 Temperature/level controllers |
1 O LN: dewars O Liquid nitrogen storage and supply 1

1 Name - - '
' (Please Print or Type) '
I Street '

|
i City. State ZipCode______

P10 ], CRYOGENIC
(W:Y:1:{]1] 38 PRODUCTS

UNION CARBIDE CORPORATION, LINDE DIVISION,
270 PARK AVENUE, NEW YORK, N.Y. 10017

LINDE and UNION CARBIDE are registered trademarks of
Union Carbide Corporation.



If stainless cages

didn’t dent, admit drafts,

obstruct the view,
and cost so much,

theyd be just as good as

plastic Econo-Cages.

A lot of people use perma-
nent plastic Econo-Cages because
of the low cost. But they have a
feeling they’d get more if they
could afford stainless steel.

Theycouldn’t bemore
wrong.

Econo-Cages arethe nearest
thing to an abuse-proof cage you
can buy. They won’t dent, or erack,
and are virtually indestructible in
laboratory use. They are compati-
ble with most disinfectants, clean-
ing agents and animal wastes.
They are highly resistant to most
toxic chemicals. They are 20%
thicker than competitive cages
and can be used with both stacking
and hanging systems.

Econo-Cages are available
in materials to mateh your sterili-
zation system. Polycarbonate
cages are the ultimate in our
standard cage line. They are auto-
clavable, withstanding the com-
plete sterilization cycle to 290°F.
Polypropylene cages resist temp-
eratures to 250°F and can be auto-
claved. Acrylic styrene copolymer
cages are rated at 212°F, which
covers most cage-wash cycles.

Animals are healthier and

safer in Econo-Cages, too. They
are protected from drafts and the
low thermal conductivity protects
from chills and reduces upper res-
piratory diseases.

Whether you are caging
mice, rats, hamsters, gerbils or
guinea pigs, you can get an Econo-
Cage that meets ILAR, NIH, and
Public Law 89-544 specifications.

Don’t get less than the best.
Get Econo-Cages. For a complete
catalog of cages and accessories
contact your Econo-Cage Distrib-
utor, or write the Scientific Divi-
sion, Maryland Plastic, Inc., 9 East

The Permaneﬁf Econo-Cage
by Maryland Plastics.
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The LAB-K Pre-computer
for the Psychologist

LAB-K is a new, all solid state, logic controller kit
specifically designed for the psychology laboratory. And
we mean ‘‘specifically”.

LAB-K stands alone, works alone, controls alone. In
any of its building block configurations, it will do the
time and event control job without help, and with the
solid state reliability that permits a six-month investiga-
tion to proceed uninterrupted.

But the specifics. LAB-K is built with K series modules
using the latest 1C circuits, combined on module boards
that have been designed to be immune from the electrical
noise of other apparatus. It has been designed to permit
changes in an experiment by simple manual adjustment of
a programming patch-plug board. It has been designed to
permit a meaningful configuration now, for your current
study, at only $2700. But LAB-K can be expanded to a
maximum configuration easily, without obsoleting any-
thing, that will do almost anything a researcher might
want, for under $5,000.

And beyond all that, it is also a pre-computer. The
LAB-K not only interfaces easily to the experiment, but
it interfaces to a computer if you get one later on. (And
will act as a backup to that computer, too. Remember.
It stands alone!)

From the world’s largest manufacturer of small com-
puters for the scientific community.

Write for the LAB-K brochure. And for the “Positive
Logic Handbook™ which introduces you to the world of
solid state control modules. The button will be sent along
for the ride.

5 |

146 Main Street mnanan

Maynard, Mass. 01754 COMPUTERS - MODULES

Send me the LAB-K brochure, the **Positive Logic Handbook™
" and my button.

Biomedical Department #152-A
Digital Equipment Corporation

Name Title

Company.

Address

City. State Zip

L---------

L------------------------------
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This is the first new nuclear
counting system in over ten years.
It’s the General Electric
NUCLE-EYE™ Monitor System,
an entire nuclear laboratory in
a10 x 14 x 3" case.

With a built-in power supply and
carrying handle, the eight-pound
GE NUCLE-EYE Monitor goes
everywhere your rack of nuclear
instruments can't.

But don’t think we’ve sacrificed

capability for compactness. Fact is,

General Electric’s NUCLE-EYE
System competes with far costlier
systems when it comes to ultra
sensitivity. Even low radiation
counting is practical because the
NUCLE-EYE Monitor features a
semi-conductor detection system
with high gain.

The heart of this amazing Monitor
System is its solid-state “front
end.” It contains a silicon
“‘avalanche’” diode, the world’'s

General Electric introduces
the first fully portable,

ultra-sensitive

nuclear counting system.
And, it’'s under $3,000.

1558

first solid-state proportional
detector. And it also features high
speed tunnel diode circuitry.

Detection by the NUCLE-EYE
Monitor is extremely fast. In fact,
almost as fast as a nuclear particle
can create a signal in a solid.

The result? Background noise is
virtually eliminated. You can count
low energy radiations with low
background at elevated
temperatures or count at the highest
rates with no loss of precision.

With General Electric’s NUCLE-EYE
System, you easily detect nuclear
radiation from the softest betas to
high energy gamma radiation.
Interchangeable heads are
available, optimized for beta or
gamma radiation.

What applications do we foresee
for our exciting new system? Here
are just a few:

Nuclear biology and physics

® Ultra soft x-ray and low energy
beta research

SCIENCE, VOL. 167



e Non contamination radiotracing
* Ultra low-level counting

e Electron microprobe fluorescence
detectors

e High temperature radiation
detection

e Fast timing of nuclear events

20 MARCH 1970

Analysis and control

e X-ray fluorescence probes

® Beta particle backscatter probes
e Portable tritium monitors

* Density gauging

* Radioisotope production

Circle No. 20 on Readers’ Service Card

Medicine and dentistry

® [n-vivo probing

® X-ray fluorescence scanning and
analysis

* Dental enamel studies

e Bone density scanning with
isotopes

® Health physics instrumentation

e Carbon-14 research and
experiments

* Opthalmological tumor detection

The portable model (illustrated) is
equipped with an x-ray detection
head sensitive to energies greater
than 1 keV, digital readout,
sampling time control and a
rechargeable nickel-cadmium
battery system. Provisions are
made for driving external rate
meter, printer, comparator or other
data systems.

For more information, contact
Space Technology Products,
P. O. Box 8439, Philadelphia, Pa.
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MICROSCOPY?

+ OR TRANSMISSION ELECTRON
MICROSCOPY?

+ OR X-RAY DIFFRACTION?

The electron microscopy laboratory
of APPLIED SPACE PRODUCTS,
INC. is a service unit working ex-
clusively on samples submitted by
customers such as yourself who
want a close up look at their thing.
Rocket Repellant and Purple
Plague,” Semiconductor Devices
and Pollen, Fractured Surfaces
and Spermatoza, Fibers and Fun-
gus, Air Pollutants and a Spiders
Belly, and good things like that.

Bring twenty samples and $400.00
for a pot full of micrographs or,
if you are cautious, write today
for more information about our
services.

anplied $pace products, Inc.

825 San Antonio Rd., Palo Alto, Calif.
94303, Phone (415) 326-7425

1786 W. Lincoln Ave., Anaheim, Calif.
92801, Phone (714) 778-2090
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spray several times, so I requested to
see the label on the insecticide bomb. It
read: ‘“Airosol Company Inc., G-1152
Aircraft Insecticide Bomb, Neodesha,
Kansas. Active Ingredients: Pyrethrins
1.0%, DDT 3.0%, Cyclohexanone
5.0%, Mineral Oil 6.0%. Inert Ingredi-
ents: Dichlorodifluoromethane 59.5%,
Trichloromonofluoromethane 25.5%.”
What really caught my eye was not so
much the fact that DDT is in truth
being sprayed in tightly packed, poorly
ventilated aircraft, but the warning at

| the bottom of the label in bold black

letters “Avoid Inhalation of Aerosol
Mist,” and what I assume must be both
the source of the caution notice and the
order to spray the aircraft, “U.S. Public
Health Service (71.5.3E).”

The aircraft in which I was a passen-
ger was sprayed three separate times be-
fore three separate landings, several
times while passengers were drinking
beverages served by the stewardesses.
Although it is a relatively short flight
from San José to Miami, it is difficult
to hold one’s breath that long, and con-
trary to what Jukes might think, we
have learned something about the effects
of DDT on human health since 1959
... or have we?

Davip K. Evans
Department of Anthropology,
Wake Forest University,
Winston-Salem, North Carolina 27109

Sonic Booms over Cities

It is surprising that F. G. Finger and
R. M. MclInturfi, after giving quantita-

tive accounts of many meteorological -

problems facing the supersonic trans-
port planes (“Meterology and the super-
sonic transport,” 2 Jan., p. 16) discuss
the sonic boom in qualitative terms
only. Why not inform the readers that
the sonic boom overpressure will be
2 to 4 pounds per square foot and
that this is twice the overpressure used
in the 1964 Oklahoma City sonic boom
tests—which resulted in damage pay-
ments exceeding $94,000?

WILLIAM A. SHURCLIFF
Citizens League Against the Sonic
Boom, 19 Appleton Street,
Cambridge, Massachusetts 02138

We were concerned “only with the
atmospheric influences on sonic boom
propagation, and with the prospects
for predicting the location and intensity
of the boom.” Although, as we pointed
out, there are other problems related

to the sonic boom, it seemed to us
more appropriate to give a reference
to a comprehensive discussion of these
problems than to attempt ourselves to
delve into an area outside our spe-
cialty ().

In the interest of fairness, we offer
the following quotation from a speech
by John H. Shaffer, FAA Administra-
tor, on 17 November:

“There will be no sonic boom
nuisance or annoyance, because the
whole program is based on the Presi-
dent’s policy that the plane will not be
operated at boom-producing speeds
over populated areas.”

FREDERICK G. FINGER
RaYMOND M. MCINTURFF
National Meteorological Center,
ISSA, Silver Spring, Maryland 20910

Reference

1. K. D. Kryter, Science 163, 359 (1969).

Mistaken Identity

The carelessness described by Gold-
man (Letters, 16 Jan.) is not limited to
suppliers of radioactive biochemicals.
We recently received nonradioactive
samples of epinephrine and norepineph-
rine from a major supplier of biochemi-
cals; unfortunately, they were in bottles
bearing the opposite labels.

We first used the material labeled
L-arterenol bitartrate as a substrate for
phenethanolamine N-methyl transferase,
the enzyme that methylates norepineph-
rine, and knew something was amiss
when we found no activity in an assay
used daily in our lab. Thin-layer chro-
matography showed that the bottle
marked L-arterenol bitartrate actually
contained epinephrine (in this case, the
product of the enzyme). Another bottle
from the same supplier was labeled
L-epinephrine bitartrate; that bottle con-
tained norepinephrine.

We were lucky that our experimental
situation readily revealed the error. Pos-
sible scientific disaster awaits others
with the same preparations if they
happen to be working with one of the
many experimental situations in which
norepinephrine and epinephrine react
qualitatively the same. The pharmaco-
logist studying adrenergic blocking
drugs, for example, might obtain results
that he would accept, but which would
be quite wrong. I therefore feel obliged
to provide the name of the supplier and
the lot numbers of the erroneously
labeled catecholamines to anyone who

SCIENCE, VOL. 167



Look fo the Leaders

Leaders set an example—solve problems—get results. nations, Medical Analysis and Research. These pH
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may have doubts as to the identity of
his samples.

Goldman suggested that investigators
should “report such incidents promptly
to their colleagues and forcefully to
their suppliers.” We have now done
both.

Ray W. FULLER
Lilly Research Laboratories,
Indianapolis, Indiana 46206

Nonhuman Primates

A simian virus reference center has
been developed at this laboratory to
provide assistance for individuals work-
ing in biomedical research with non-
human primates. With grants from NIH
and the World Health Organization
[WHO Chronicle 23, 112 (1969)] we
propose to develop a working reposi-
tory for simian viruses, provide rea-
gents such as certified reference seed
virus strains and specific antiserums,
furnish diagnostic services and serum
survey data on viruses of both human
and simian origin, act as an information
exchange with other primate centers,
and train students in virological labora-
tory procedures associated with primate
investigations.

S. S. KALTER
Division of Microbiology and
Infectious Diseases, Southwest
Foundation, P.O. Box 28147,
San Antonio, Texas 78228

Desalination of Cold Seawater

In “Dry lands and desalted water”
(23 Jan., p. 339) Young suggests that
a maximum cost of about 20 cents per
1000 gallons for desalinated water
represents the limit below which irriga-
tion agriculture using this water source
can begin to be economical for certain
crops. The cost of water from presently
operating desalination plants is dis-
couragingly higher. A recent study (Z)
of water production costs of the 59
largest of these plants, operating around
the world, reveals that 57 percent of
them cannot produce water below $3
per 1000 gallons and only 5 percent
show costs below $1. Although Young
points to the hoped-for cost reductions
expected through engineering advances
and the development of atomic reactor
powered dual-purpose plants, it will
be some time before these improve-
ments can lower the cost of desalinated

MEASURE
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DISTRIBUTION
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water. Moreover, it is unlikely that
these developments, when available, will
be of help to the older existing plants.

In recent publications (2, 3) J. L.
Worzel and I have suggested an ap-
proach to the utilization of the marine
environment, where deep ocean water
(20°C colder than surface water),
pumped to shore installations through
large pipes, becomes a valuable resource
in sea thermal power generation, atmo-
spheric water recovery, and mariculture.
We also pointed out (3) that desalina-
tion plants located on shores accessible
to deep cold seawater could realize im-
mediate benefits.

The water yield and performance
ratio (desalinated water per unit weight
of steam) in the typical multiflash dis-
tillation plant are increased by increas-
ing the difference between the minimum
and maximum water temperatures. This
flashing range, which is limited on the
high side by problems of scale and cor-
rosion and on the low side by the local
surface seawater temperatures [tropical
and subtropical surface waters are com-
monly between 24° and 27°C (75° to
80°F)], averages around 55°C (100°F).
By using deep water of about 5°C
(41°F), available at many sites within
a few miles of the shore, the flashing
range can be increased by more than
30 percent with a commensurate increase
in yield and performance ratio. Addi-
tional advantages would accrue in the
form of reduced corrosion, reduced re-
quirements for phosphate or acid addi-
tives used to remove scale, and reduc-
tion of the thermal and brine pollution
effects of the outflow water.

To an oceanographer considering the
enormous engineering effort that has
gone into the design of today’s desalina-
tion plants, it is remarkable that none
has been built with an intake pipe ex-
tending offshore to take advantage of
colder water. It will be even more re-
markable if desalination plants being
designed today for tomorrow’s increased
needs still do not utilize this feature of
the marine environment where it is
available.

ROBERT D. GERARD
Lamont-Doherty Geological
Observatory, Columbia University,
Palisades, New York 10964

References and Notes

. First United Nations Desalination Plant Opera-
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can Water Resources Association, Urbana. TIL.
1969), p. 218.
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Just wait

till you see through it!

Once again Leitz sets the stan-
dard for innovation in micro-
scope engineering others will
try to follow. The all new SM-
LUX Medical/Laboratory
Microscope offers you an instru-
ment so extraordinarily func-
tional, it dares to challenge
medical microscopes of the fu-
ture. '

From its radically new
design, inspired by those who
spend countless hours at the
microscope, to its matchless op-
tical and mechanical refine-
ments, the SM-LUX meets the
sophisticated demands of to-
day’s medical scene. But, as al-
ways, your best test is to place a
slide on the stage and let per-
formance speak for itself. You'll
immediately see and feel why
the SM-LUX is the scope to fol-

76070

low you through school and
later assist you during years of
professional practice.

A few special features:

e built-in, Koehler illumination
via a high-intensity, low voltage
light source and regulating
transformer for adjustable
brightness—no extras to carry.
« needle bearing coarse and fine
adjustment that maintains its
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years of hard use.

e new design achromatic ob-
jectives that provide crisp,
sharp 1mages at all magnifica-
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» quick transfer from bright-
field to darkfield or phase con-
trast.

But there’s much more
to the SM-LUX: Write today
for our portfolio containing
complete specifications and de-
tails on SM-LUX technical
features and innovations.
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Progress in Abaﬁng Air Pollution

An optimist can at last see signs of progress in overcoming air pollu-
tion. The ponderous machinery of government is beginning to move, and
segments of industry are behaving as if they realize that they cannot go
on increasingly polluting the atmosphere. An important example is the
automobile manufacturers who are taking action against the nuisances
they were creating. Emission of hydrocarbons by new cars in California
this year will be only about 23 percent that of earlier, uncontrolled
models. The California standards will apply nationwide in the next
model year. General Motors has committed itself “to take the automobile
out of the smog problem altogether.” The federal government has begun
to assume leadership. Recently Secretary Finch issued a schedule for re-
ducing the permissible limits of pollutants from automobiles. By 1975 the
emission of hydrocarbons is to drop to about 5 percent of that of un-
controlled vehicles,

Progress has already been made in diminishing the emission of carbon
monoxide. Next year’s models will emit about a third as much as un-
controlled automobiles. Control of nitrogen oxides has lagged behind, but
California standards require a partial abatement in the 1971 model year.
The federal standards for 1975 call for a substantial change—a drop to
about 15 percent of present levels. A striking feature of the abatement
of motor vehicle pollution is its price. The improvements incorporated in
the 1971 models will cost no more than $48 per vehicle.

In terms of tonnage of emitted pollutants, the automobile ranks first.
However, in overall damaging effects, sulfur oxides from burning of fuels
seem most serious. This is especially true in the area east of the Missis-
sippi and north of the Ohio, where sulfur-bearing coal is a principal fuel.
In that region, major metropolitan areas have been gambling with catas-
trophe. An unusual weather pattern with a persistent inversion could
result in many deaths. In November 1966, the New York metropolitan
area came close to such an event. The experience caused authorities in
the area to issue regulations calling for progressively improved control of
sulfur oxides. In abating its air pollution, New York in effect limited
the sulfur content of fuel to 1 percent. As a result, the concentration of
atmospheric sulfur oxides is now less than half what it was in 1966.
During 1971 the permissible sulfur content of fuel for most installations
will drop to 0.37 percent. This will reduce pollution further. It will also
have substantial economic consequences. Fuel will cost more. It will
consist mainly of natural gas, purified residual oil, and clean fuel oil.

The United States cannot afford to import enough low-sulfur oil to
meet its energy needs. In -many regions it will be necessary to use coal
which typically contains 2 to 3 percent of sulfur. Only a small fraction
of the reserves contains as little as 1 percent. It is possible to remove
some of the sulfur from coal by mechanical means, but most cannot be
eliminated except by costly chemical processing. In major installations
abatement of pollution arising from the burning of coal will require
cleansing of stack gases. At a recent congressional hearing,* four proc-
esses were described that have reached the stage of commercial applica-
tion. They are all capable of sharply reducing the concentrations of sulfur
oxides emitted by major electric power generating stations. The con-
sumer, naturally, will have to pay more for his electricity—from 6 to 10
percent more, according to present estimates.

In view of the health hazards and other costs of pollution this seems
a small price to pay. With this new technology the major polluters can
lower their emissions of sulfur oxides, and they should be required to do
so expeditiously.—PHiLIP H. ABELSON

#* Testimony by James R. Garvey, President, Bituminous Coal Research, Inc., to Joint
Committee on Atomic Energy, 25 February 1970.
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The new range of EMI photomultipliers with
“SUPER” S-11 photocathodes will enhance your
project performance. High quantum efficiency,
(23/24%) high gain at relatively low overall
voltage, and low dark current at the rated over-
all sensitivity are typical of these types. They
maintain the EMI standard of excellent gain
stability and linearity. The narrow spread in
characteristics makes these types ideal for sys-
tems or for multiple installations. The table
below gives the typical values for the signifi-
cant parameters.

. Anode Dark
Type Amps/ Volts/ Current

Dia. No. Lumen Overall Nanoamps
2” 9656R 50 1150 2
3” 9708R 50 1250 5
3.5”  9531R 200 1300 25
4" 9732R 50 1250 10
5” 9709R 50 1350 15

Note that the anode dark current is given for the
overall voltage at the specified overall sensitivity.
The maximum overall sensitivity is 10 times the
values given above. Each Tube is individually cali-
brated and data is supplied with the tube.

Send for our new 64 page catalog giving data
and technical information on the complete range
of EMI photomultipliers.

GENCOM DIVISION
varian/EMI
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MEETINGS

Radiation Biology of the
Fetal and Juvenile Mammal

In his introductory talk at a sym-
posium on the radiation biology of
the fetal and juvenile mammal, T. R.
Noonan (University of Tennessee-AEC
Agricultural Research Laboratory at
Oak Ridge) traced the general develop-
ment of this subject since 1953, when
a major symposium was held in QOak
Ridge on the effects of radiation on
embryonic development. Research. areas
that were only beginning to be of
interest at that time have since assumed
major importance. Changes in approach
by investigators became increasingly ap-
parent as the symposium progressed.

The opening session was concerned
with cross-placental transfer of radio-
nuclides. There were several reports on
quantitative measurements of this trans-
fer, including papers on the dynamics
of transfer and the relative ease of pas-
sage of related materials. Studies in
which the radiation dose to the fetal
animals was calculated after administra-
tion of radionuclides to the dams were
reported. Sufficient information has be-
come available for some nuclides to
permit estimates of the radiation dose
to the human fetus after exposure of
pregnant women. In other studies, it
was possible to separate the role of
the fetus from that of the placenta.

The metabolism of inorganic elements
by the neonatal organism and the
changes that occur during maturation
were considered. The accumulation of
environmental 9°Sr in the teeth of chil-
dren was reported. Some of the factors
affecting strontium retention in new-
born swine were considered. Several
workers reported on the comparative
utilization of various alkaline earths
and on age-related differences in the
metabolism of a number of minerals,
including cesium, cerium, and zinc.

Interest in the effects of continuous
or fractionated radiation on the peri-
natal animal was evident in the session
on radiation effects in the fetus. Related
to this were papers on the effects of the
continuous infusion of tritiated thymi-
dine and on the role of dose rate.
Studies on the neurological and behav-
ioral effects of prenatal irradiation were
reported, as well as effects on the heart,
vascular system, gonads, and thyroid.

Papers on the long-term effects of
radiation of the intrauterine or neonatal
animal were presented at a session on
perinatal radiation effects. A number of

the factors that influence the response of
the perinatal animal to radiation were
discussed. Several reports, based on
autoradiography studies, were presented
on the effects of radiation on cell pro-
liferation. The relation between age and
radiosensitivity was studied by measur-
ing the size and intrinsic sensitivity of
the population of stem cells in the
bone marrow of animals of various
ages. Several groups reported differ-
ences in the radiosensitivity of various
systems and organs in animals of dif-
ferent ages.

General aspects of the studies on the
Marshall Islanders exposed to fallout
were described by R. Conard (Brook-
haven National Laboratory). More de-
tailed results on the status of the
children exposed in this incident were
presented in a session in which the
results observed in several irradiated
human populations were considered. An
analysis of the age factors in thyroid
carcinogenesis in the Japanese popula-
tions exposed to the atomic blasts was
presented. Other reports included a re-
view of the progress in follow-up
studies of children who received diag-
nostic x-rays during intrauterine life
and a consideration of the importance
of the latent period in the interpreta-
tion of the epidemiology of radiogenic
cancer following exposure of the pre-
natal human. Recent changes in the
rate of decline in the incidence of neo-
natal mortality and childhood leukemia
were correlated with fallout from
atomic weapons testing. A numbezr of
investigators took strong exception to
the suggested correlation and thereby
initiated a vigorous discussion as to
the validity of the epidemiological
approaches employed and of the inter-
pretations.

In a session devoted to the effect of
radiation on the immature central nerv-
ous system, the reports included deter-
minations of the differential radiosensi-
tivity of various anatomic and func-
tional loci in the brain and studies of
the fine structural changes observable
by electron microscopy. Other investi-
gators described the reproductive integ-
rity of cells, as measured by thymidine
incorporation, and cellular recovery, as
measured by split-dose radiation tech-
niques. A comparison was made of the
effects of localized radiation and surgi-
cal ablation of localized areas of the
cerebellum on the development of mo-
tor function. Several groups reported
effects of radiation on the biochemistry
of the brain, including changes in nu-
cleic acids, enzymes, and lipids.
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The final session, on mechanisms,
commenced with a review of the molec-
ular events which might be altered by
radiation. This was followed by a con-
sideration of the role of the hormonal
environment on the radiosensitivity of
oocytes and by several papers suggest-
ing alterations of enzymes and of pro-
teins as possible mechanisms for the
differential radiosensitivity of the im-
mature organism. The symposium

ended with a discussion of the relative |

importance of radiation damage to in-
ductor and competent tissues in the
response of the embryo.

An increasing tendency toward quan-
titative experimentation and the impact
of modern concepts in biology on the
study of radiobiologic phenomena was
particularly notable. It was evident that
there is continuing effort to understand
the mechanisms and processes of nor-
mal development underlying the many
experiments with radiation and radio-
active material.

The symposium was held in Rich- |

land, Washington, 5 to 8 May, under
the sponsorship of the Battelle Me-
morial Institute Pacific Northwest Lab-
oratories and the U.S. Atomic Energy
Commission. Approximately 150 sci-
entists, representing 11 countries, par-
ticipated in the meeting. Approximately
65 papers were selected from those sub-
mitted, to provide a coherent develop-
ment of the field. The texts and re-
lated discussion are available as the
Symposium Proceedings, from the
Clearing House for Federal Science
and Technological Information (Na-
tional Bureau of Standards, Springfield,
Va. 22151).

MEeLvIN R. Sikov
Biology Department, Battelle
Northwest, Richland, Washington 99352

Forthcoming Events

April

16—-18. Carnahan Conf. on Electronie
Crime Countermeasures, 4th annual, Lex-
ington, Ky. (J. S. Jackson, Electrical Engi-
neering Dept., Univ. of Kentucky, Lexing-
ton 40506)

20-23. Southwestern Surgical Congr.,
Dallas, Tex. (J. A. Barney, 301 Pasteur
Medical Bldg., Oklahomo City, Okla.
73103)

20-24. American Geophysical Union,
Washington, D.C. (W. E. Smith, AGU,
2100 Pennsylvania Ave., NW, Washing-
ton, D.C. 20037)

21-23. Aerospace Nuclear Applications,
Huntsville, Ala. (A. D. Smith, American

Circle No. 36 on Readers’ Service Card —
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Bausch & Lomb

Full Image Flat Field
Teaching Microscopes
Expedite Understanding

Students in general biology, zoology, botany,
bacteriology need Bausch & Lomb full perform-
ance educational microscopes. Don't give them
instruments that show only a third of the field in
focus. Give them Bausch & Lomb full image flat
fields that show them the whole area sharp and clear from edge to
edge. This kind of optical performance teamed up with the mechan-
ical excellence so typical of Bausch & Lomb speeds understanding,
improving retention.

Get the full facts in our Educational Microscope Catalog, 20827,
along with our free demonstration offer. Write today.

Bausch & Lomb, 20827 Bausch Street, Rochester, N.Y. 14602
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sherer conirofled environment
liambers aiso come in
onomy $izes

Need more con-
trolled environment space for
your research or testing work?
In addition to being the lead-
ing producer of controlled
environment chambers, Sherer
also offers 15 basic models of
environmental rooms. Sizes
range from 6 x 8’ to 12 x 16" and
you can add as many sections
as you need. (Height is standard
at 8'.) If you need something a
little different, Sherer will be
happy to work with you in the
custom designing of a special
installation. You can depend on
Sherer...the company that's been
satisfying customers continuously
for over 118 years. Why not let a
Sherer man show you how much
more you'll get with a Sherer Con-
trolled Environment Room? Write
for a complete product file, today.
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Nuclear Soc., 10102 Redland St., Hunts-
ville 35802)

21-23. Conference on Stress Corrosion
Cracking, Los Angeles, Calif. (J. A. Fel-
lows, American Soc. for Metals, Metals
Park, Ohio 44073)

22-25. American Assoc. for Child Care
in the Hospital, San Francisco, Calif. (H.
H. Glaser, Stanford Children’s Convales-
cent Hospital, Palo Alto, Calif. 94304)

23-25. Illinois State Acad. of Science,
Chicago, Ill. (K. Harmet, Dept. of Biol-
ogy, Northern Illinois Univ., De Kalb)

23-26. Association of Clinical Scientists,
Detroit, Mich. (R. P. MacFate, ACS, 125
N. Rutledge St., Pentwater, Mich. 49449)

24-25. Mississippi Acad. of Sciences,
Clinton. (C. Q. Sheely, Drawer CQ, State
College, Miss. 39762) .

24-25. Nebraska Acad. of Science, Lin-
coln. (C. B. Schultz, Univ. of Nebraska,
Lincoln 68508)

24-25. South Carolina Acad. of Science,
Columbia. (L. H. Stevenson, Biology
Dept., Univ. of South Carolina, Columbia
29208)

25-30. American Ceramic Soc., Inc.,
72nd annual mtg., Philadelphia, Pa. (The
Society, 4055 N. High St., Columbus,
Ohio 43214)

26--30. Group Medicine, 1st intern.
congr., Winnipeg, Canada. (R. E. Beam-
ish, Manitoba Clinic, 790 Sherbrook St.,
Winnipeg 2, Man., Canada)

26-1. American Soc. for Microbiology,
Boston, Mass. (R. W. Sarber, 1913 I St.,
NW, Washington, D.C. 20006)

27-29. Frequency Control Symp., 24th
annual, Atlantic City, N.J. (J. M. Stanley,
Electronics Components Lab., Fort Mon-
mouth, N.J. 07703)

27-29. American Surgical Assoc., White
Sulphur Springs, W. Va. (C. G. Shires,
5323 Harry Hines Blvd.,, Dallas, Tex.
75235)

27-30. National Telemetering Conf.,
Los Angeles, Calif. (A. V. Balakrishnan,
Dept. of Engineering, Univ. of California,
Los Angeles 90024)

27-2. American Acad. of Neurology,
Miami Beach, Fla. (S. A. Nelson, Execu-
tive Director, The Academy, 4005 W. 65
St., Minneapolis, Minn. 55435)

28-30. Blood Coagulation and Hemo-

stasis, Sherbrooke, P.Q., Canada. (R.
Losito, Dept. of Medicine, Univ. of Sher-
brooke, Sherbrooke)
« 28-30. Conference on the Fatigue Prob-
lem, Los Angeles, Calif. (J. A. Fellows,
American Soc. for Metals, Metals Park,
Ohio 44073)

28-30. Pi Gamma Mu, Denver, Colo.
(E. B. Urquhart, 1719 Ames St., Winfield,
Kan. 67156)

29-1. Instrument Soc. of America, 2nd
education symp., Montreal, Canada. (C.
M. Skillern, The Foxboro Co., Foxboro,
Mass.)

30-1. Kansas Acad. of Science, Wichita.
(R. J. Robel, Div. of Biology, Kansas
State Univ., Manhattan 66502)

May

1. Missouri Acad. of Science, Warrens-
burg. (E. A. McGinnes, Jr., 1-31 Agricul-
ture, Univ. of Missouri, Columbia 65201)

1-2. North Dakota Acad. of Science,
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NOW...uniformly

regardless of plate thickness

Read how both models of Shandon Unoplan® Levellers coat even layers with cer-
tainty on every TLC plate. Or better, send for complete catalog on Thin Layer Chro-
matography and Thin Layer Electrophoresis to Shandon Scientific Company, Inc.,

515 Broad Street, Sewickley, Pa. 15143 (Pi

Swinging the

guide rails.

%, €asi
Unoplan -3
Model P brings

plates into plane
against guide rail lips
by a few pumps of rub-
ber bulb. After coating, air
pressure is released and

plates slide out end with thin, uncoated margin

on each side for handling ease. $150.

TLC Adjustable Spreader fits guide rails of either model. $48.

Unoplan Semi-Automatic Model SA has
platform covered with aluminum sheet,
and plates rest on two rubber strips.

and raises platform against lips of

drops down hinged side allow-
_ing plates to be lifted out

coat TLC plates

ttsburgh District).

lever closes hinged side ?

Reversing the lever

ly without damag-
ing layers. $230.

PITTSBURGH o LON

FRANKFURT

DON .
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Cabinetofathousand faces.

EXETUY

Switch doors

to drawers, to shelves
...in the twist

of a screwdriver

Blickman’s patented Conflex laboratory
furniture adapts to changing lab

needs in minutes. Without special tools.
Nearly 1,000 door and drawer
combinations.

Mix and match doors and drawers.. ..
turn 32 ”"-deep drawers into 7V4 "-deep
drawers . . . adjust shelves

in ¥2” increments.

Specify Conflex furniture . .. the
laboratory furniture that changes with
the times!

Send the coupon for complete |

details and specs. |
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Ultra-sensitive
UV detector
has 10,000
to1range

Plug-in flow ce>

This new UV flow photometer has the
high sensitivity required for chromato-
graphic trace analysis along with the
broad range and flow capacity needed
for preparative work. [[J Chromatronix
Model 200 combines a linear absorbance
range from .0001 to 3.0 O.D. with very
low noise and drift—less than .0004 O.D.
Low drift is insured by a unique multi-
plexed double-beam system, which uses
a single vacuum diode detector to elimi-
nate differential temperature drift. ]
Measurements can be made on any of
ten absorbance ranges (from .01 O.D. full
scale to 5.12 O.D. full scale) or on a
single 0 to 100% transmittance scale.
Recorder outputs of 1 mv and 10 mv are
supplemented by a 0 to 1 ma output,
which will drive low-cost galvanometric
recorders. [J Two interchangeable plug-
in flow cells are available: an 8-l cell for
micro-column analyses and a 32-ul cell
for monitoring preparative separations,
density-gradient centrifugation and elec-
trophoresis. The optical chamber is
sealed and can be purged with dry gas to
prevent condensation in cold rooms. ]
Chromatronix also offers a new ultra-
sensitive, wide range conductivity moni-
tor for chromatography. Inquiry will bring
you literature on it as well.

 —

CHROMATRONIX

Chromatronix, Inc., 2743 Ninth St.
Berkeley, Calif. 94710. Phone (415) 841-7221.
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Grand Forks. (B. G. Gustafson, Secretary-
Treasurer, Univ. of North Dakota, Grand
Forks 58201)

1-2. Society for Pediatric Research, At-
lantic City, N.J. (R. E. Greenberg, Dept.
of Pediatrics, Stanford Univ., Stanford,
Calif. 94305)

2-3. American Federation of Clinical
Research, Atlantic City, N.J. (J. E. Brown,
2011 Eye St., NW, Washington, D.C.
20006)

3-6. European Federation of Chemical
Engineering, 93rd, Vienna, Austria. (W. F.
De Geest, Lijsenstraat 24 Berchem-Ant-
werp, Belgium)

3-6. Society of Professional Well Log
Analysts, symp., 11th annual, Los Angeles,
Calif. (J. D. Clark, 13507 Tosca, Houston,
Tex. 77024)

3-8. International Radiation Protection
Assoc., 2nd, Brighton, England. (B. God-
bold, Central Electricity Generating Board,
20 Newgate St., London, E.C.1, England)

4-5. Industrial Electronics and Control
Instrumentation Transducer Conf., 2nd an-
nual, Gaithersburg, Md. (R. B. Spooner,
IMPAC Instrument Service, 201 E. Carson
St., Pittsburgh, Pa. 15219)

4-6. Instrument Soc. of America, 8th
Biomedical Sciences  Instrumentation
Symp., Denver, Colo. (L. J. Brannick, E.
R. Squibb & Sons, Inc., New Brunswick,
N.J. 08901)

4-8. American Nurses Assoc., Miami,
Fla. (Mrs. A. R. Warner, Dept. 10, Co-
lumbus Circle, New York 10019)

4-8. Society of Plastics Engineers, New
York, N.Y. (J. H. Hyden, SPE, 656 W.
Putnam Ave., Greenwich, Conn. 06830)

4-8. Veterinary Conf. and Wildlife
Disease Assoc., joint biennial mtg., At-
lanta, Ga. (W. G. Winkler, Program

Chairman, Veterinary Science Dept., Univ.’

of Wisconsin, Madison 53706)

5-6. Institute of Electrical and Electron-
ics Engineers Appliance Technical Conf.,
21st annual, Mansfield, Ohio. (W. H.
Lynn, Registration Chairman, Tappan Co.,
250 Wayne St., Mansfield, Ohio 44906)

5-6. Association of American Physi-
cians, Atlantic City, N.J. (J. B. Hickman,
Indiana Univ. Medical Center, 1100 W.
Michigan St., Indianapolis 46202)

5-7. Biometric Soc., eastern North
American regional, Chapel Hill, N.C.
(D. G. Gosslee, P.O. Box 713, Oak Ridge,
Tenn. 37830)

5-7. Purdue Industrial Waste Conf.,
25th, Lafayette, Ind. (D. E. Bloodgood,
School of Civil Engineering, Purdue Univ.,
Lafayette 47907)

5-7. Institute of Mathematical Statistics,
Chapel Hill, N.C. (L. Katz, Statistical
Lab., Michigan State Univ., East Lansing
48823)

5-7. Modern Welding Techniques Conf.,
Los Angeles, Calif. (J. A. Fellows, Ameri-
can Soc. for Metals, Metals Park, Ohio
44073)

5-8. Virginia Acad. of Science, Rich-
mond. (R. C. Berry, The Academy, P.O.
Box 9211, Richmond 23227)

6-8. Society of Mining Engineers, So-
corro, N.M. (P. H. Johnson, New Mexico
State Bureau of Mines and Mineral Re-
sources, Campus Sta., Socorro 87801)

6-9. American Inst. of Industrial Engi-
neers, Cleveland, Ohio. (. J. Jericho,
AIIE, 345 E. 47 St., New York 10017)

A Really
Small
Dew Point
Sensor

It’s shown here actual
size and is used with the
YSIModel 91 Dew Point
Hygrometer to measure
dew point temperature
and vapor pressure in
small spaces and static
gas environments.

244" long
3" diameter

A second,
slightly
larger sensor,
measures in
moving air
and at low
ambient
temperature.

The sensors are inter-
changeable and will operate
remotely on long leads.
Both dew point and
ambient temperatures are
available for continuous,
simultaneous recording,
Write, and we’ll send
specifications on the
full line of YSI's new
humidity instruments.

YELLOW SPRINGS INSTRUMENT CO.

ve1 YELLOW SPRINGS, OHIO 45387
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7-8. National Information Retrieval
Colloquium, 7th annual, Philadelphia, Pa.
(P. Bagley, Information Engineering, 3401
Market St., Philadelphia)

7-9. Northeastern  Anthropological
Conf.,, Ottawa, Ont., Canada. (F. G.
Vallee, Carleton Univ., Ottawa)

7-9. International Communication Assoc.
Conf., 18th annual, Minneapolis, Minn.
(R. W. Pace, Communication Program,
Univ. of Montana, Missoula 59801)

8-10. Society of Biological Psychiatry,
San Francisco, Calif. (C. Shagass, Eastern
Pennsylvania Psychiatric Institute, Henry
Ave. and Abbottsford Rd., Philadelphia
19129)

8—11. American Psychoanalytic Assoc.,
San Francisco, Calif. (H. Fischer, Execu-
tive Secretary, APA, 1 E. 57 St., New
York 10022)

10. Association for the Advancement of
Psycotherapy, Inc., 9th natl. conf., San
Francisco, Calif. (S. Lesse, 15 W. 81 St.,
New York 10024)

10-12. American Assoc. of Plastic Sur-
geons, Colorado Springs, Colo. (C. W.
Monroe, 715 Lake St., Oak Park, TIL
60301)

10-14. Metallurgical Soc., Las Vegas,
Nev. (J. V. Richard, Secretary, The Soci-
ety, 345 E. 47 St.,, New York 10017)

10-15. Chemical Vapour Deposition,
2nd intern. conf., Los Angeles, Calif. (W.
W. Smeltzer, Dept. of Metallurgy and
Metallurgical  Engineering, = McMaster
Univ., Hamilton, Ont., Canada)

10-15. Electrochemical Soc., Los Ange-
les, Calif. (E. G. Enck, Executive Secre-
tary, The Society, 30 E. 42 St., New York
10017)

11-12. Council of Biology Editors, Ot-
tawa, Ont., Canada. (K. Heumann, 9650
Rockville Pike, Bethesda, Md. 20014)

711-13. Instrument Soc. of America,
16th Aerospace Instrumentation Symp.,
Seattle, Wash. (J. M. Taylor, 3246 116th
S.E., Bellevue, Wash. 98004)

11-13. American Soc. for Quality Con-
trol Technical Conf. and Exhibit, 24th
annual, Pittsburgh, Pa. (R. W. Shearman,
Administrative Secretary, The Society, 161
W. Wisconsin Ave., Milwaukee, Wis.
53203)

11-13. Television Measuring Techniques
Conf., London, England. (R. Larry, Insti-
tution of Electronic and Radio Engineers,
8-9, Bedford Sq., London, W.C.1, Eng-
land)

1]1-14. International Microwave Symp.,
Newport Beach, Calif. (R. H. Duhamel,
Granger Assoc., 1601 California Ave.,
Palo Alto, Calif. 94304)

11-15. High Pressure, 3rd intern. conf.,
Aviemore, Invernesshire, Scotland. (J.
Schoeffer, Institution of Mechanical Engi-
neers, 1 Birdcage Walk, London, S.W.1,
England)

11-15. American Industrial Hygiene
Assoc., Detroit, Mich. (G. D. Clayton,
AIHA, 25711 Southfield Rd., Southfield,
Mich. 48075)

11-15. American Psychiatric Assoc.,
San Francisco, Calif. (B. W. Hogan, APA,
1700 18th St., NW, Washington, D.C.
20009)

12—14. Metal Matrix Composites Conf.,
San Francisco, Calif. (J. A. Fellows, Amer-
ican Soc. for Metals, Metals Park, Ohio
44073)
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four place digital readout,
three modes: linear T and A, plus concentration

The new Spectronic® 100 is one of the most
versatile, yet accurate and reliable Spec-
trophotometers available in the medium
price range. It provides the customer with
maximum operational ease and instrument
appeal as well as unprecedented measure-
ment flexibility and versatility. It permits
the analyst to read results in transmittance,
absorbance, or absolute concentration
units directly from single, multiple or micro-
flow thru cells, using a digital Nixie tube
display. BCD output is available from a
40 pin connector at the rear of the instru-

Spectronic 100 Spectrophotometer

ment enabling the user to quickly and con-
veniently use any one of a variety of re-
cording or printout devices — analog or
digital.

Wavelength range extends from 325nm-
925nm, with a 8.0nm bandpass. Readout
to four digits: in transmittance from 000.0-
100.0%,, in absorbance from 0.000 to
2.000A and in concentration from 0000-
2000 with selectable positioning of the
decimal point.

Reliability of the Spectronic 100 is dem-
onstrated in the short term stability of bet-
ter than 0.001A, and long term stability
of less than 0.001A/hr., coupled with
zero drift of less than 0.29%, per day.

For more details, write for Catalog
33-6031. If you'd like to see one in
your lab, we’ll gladly arrange a demon-
stration. Contact Analytical Systems Divi-
sion, Bausch & Lomb, 3003-13 Linden Ave-
nue, Rochester, New York 14625,

Visit our booth at the FASEB Con-
vention.
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SAGE ADDS
VERSATILITY
TO YOUR
MICROSCOPE

Complete

Cinemicrography

Systems

Complete systems for taking time lapse
and normal speed 16 mm motion pictures
through up-right and inverted microscopes.
Assure sharp, clear pictures of living
materials at high magnifications.

Table-top and console

models available. -,

*g

-

Series 500 Models (shown) —Yrohﬁ $17'.‘810

For information, circle #90 on reader service card.

Photomicrography Exposure

Meters
Precalibrated and direct-reading, Sage
exposure meters make photomicrography,
swift, sure, semi-automatic.

Cover film speed range
of ASA 20-3000.

All camera backs
may be used.
Models available for
A-O, B&L Zeiss
microscopes and
Leitz Aristophot
Stand.

Model 297 (shown)
for A-O Series
10 & 20— Price $350

For information, circle # ‘9?1 on reader service card.

Air Curtain Incubator

The incubator without an enclosure!
Holds temperature of biological
specimens under the microscope to
+0.3°C anywhere within 30°
to 40°C range. Blows

soft stream of warm

or ambient air onto

a specimen as
demanded by a
thermistor
attached to
specimen.

|IWHIIH'

TR

Model 279 (shown) —$395

For information, circle #'92 on reader service card.

SAGE
INSTRUMENTS, INC.

Subsidiary ot Orion Research Incorporated
230 Ferris Avenue, White Piains, N.Y. 10603
914 949-4121

See us at FASEB Booth A-17
1646

13-15. Electronics Components Conf.,
Washington, D.C. (D. Burks, Sprague
Electric Co., North Adams, Mass. 01247)

14. Modern Methods of Analyses of
Surfaces Symp., Murray Hill, N.J. (J. D.
Levine, Symp. Chairman, RCA Labs,
Princeton, N.J.)

14-15. Materials Selection Symp., Cleve-
land, Ohio. (W. M. Mueller, American
Soc. for Metals, Metals Park, Ohio 44073)

14-15. Southern Textile Research Conf.,
10th annual, Hilton Head Island, S.C.
(D. W. Snyder, Crompton Shenandoah
Co., Drawer 907, Waynesboro, Va. 22980)

14—-16. Cardiovascular Diseases, 6th an-
nual symp., Hartford, Conn. (R. M. Jere-
saty, Section of Cardiopulmonary Medi-
cine, St. Francis Hospital, Hartford)

14-16. American Inst. of Chemists,
Pittsburgh, Pa. (P. B. Slawter, 79 Madison
Ave., New York 10016)

15-19. International Assoc. of Profes-
sional Numismatists, 19th general assem-
bly, Scheveningen, The Hague, Nether-
lands. (A. Cronheim, Director, Holland
Organizing Centre, 16 Lange Voorhout,
The Hague)

17-18. Modern Methods of Chemical
Separations Symp., Buffalo, N.Y. (L. B.
Church, Dept. of Chemistry, State Univ.
of New York at Buffalo, Buffalo 13214)

17-20. American Inst. of Chemical
Engineers and Puerto Rican Inst. of
Chemical Engineers, 3rd joint mtg., San
Juan, Puerto Rico. (P. Santiago, Carib-
bean Gulf Refining, San Juan)

17-21. Pulp Bleaching, 5th intern. conf.,
Atlanta, Ga. (R. A. Joss, Canadian Pulp
and Paper Assoc., 2300 Sun Life Bldg.,
Montreal, P.Q., Canada)

17-30. International Electrotechnical
Commission, Washington, D.C. (D. Ho-
gan, U.S.A. Standards Inst.,, 10 E. 40 St.,
New York 10016)

18-20. National Aerospace Electronics
Conf., Dayton, Ohio. (Inst. of Electrical
and Electronics Engineers, Dayton Office,
134 E. Monument St., Dayton 45402)

18-20. American Gastroenterological
Assoc., Boston, Mass. (H. D. Janowitz,
Mt. Sinai Hospital, 11 E. 100 St., New
York 10029)

18-20. Neonatal Enteric Infections
Caused by Escherichia coli, Conf., New
York, N.Y. (L. R. Neville, New York
Acad. of Sciences, 2 E. 63 St., New York
10021)

18-20. Instrument Soc. of America,
Power Instrumentation Symp., 13th, Kan-
sas City, Mo. (R. A. Russell, Box 8405,
Kansas City 64114)

18-20. Steels for Dynamic Loading,
Cleveland, Ohio. (W. M. Mueller, Ameri-
can Soc. for Metals, Metals Park, Ohio)

18-21. Photosynthetic Unit, intern.
conf., Gatlinburg, Tenn. (R. M. Pearl-
stein, Oak Ridge Natl. Lab., P.O. Box Y,
Oak Ridge, Tenn. 37830)

18-22. Air Force Materials Symp. 70,
Miami Beach, Fla. (J. Shipp, Executive
Director, AFMS °70, P.O. Box 38, Dayton,
Ohio 45420)

18-22. Medical Library Assoc., New
Orleans, La. (H. B. Schmidt, Executive
Secretary, MLA, 919 N. Michigan Ave.,
Chicago, Ill. 60611)

18-22. Society of Photographic Scien-
tists and Engineers, 23rd annual conf.,
New York, N.Y. (F. Brown, Logetronics,

MAGNETIC

‘ ';rodllllt?t 'i;dgg“s”
Magnetic fluids (ferrofluids) are an exciting new
discovery. Ferrofluids react strongly when a mag-
netic field is applied to them and yet completely
retain their liquid character, such as the magnetic
fluid stalactite and stalagmites shown in the above
photograph. They incorporate tiny magnetic parti-
cles colloidally suspended in a carrier liquid form-
ing a new type of fluid.

Ferrofluids can be positioned, controlled, commu-

nicated with, and caused to produce a variety of

physical effects by remote magnetic sources.

Entirely new products are being created by em-

ploying magnetic fluids; applications in the medical

field appear especially promising.

Phenomena include:

« Spatial positioning against forces of gravity.
centrifugal force, and pressure etc.

* impartation of artificial specific gravity — permits
flotation of high density liquid or solid materials

* Levitation of magnetic bodies.

 Fuid mechanical instabilities causing liquid
spikes.

+ Contral of surface wave propagation.

-ﬁlecirnmagnatic coupling to produce organized

ow.

+ Magnetic control of the speed and trajectory of a
ferrofluid jet

 Generation and transmission of electromagnetic
pulses.

Ferrofluidics Corporation — pioneering in thé

research and production of magnetic fluids — pro-

duces families of magnetic fluids in many different

base liquids including water, esters, hydrocarbons,

silicones, fluorocarbons and others.

H —_— i
An evaluation kit containing 10 c.c. of
kerosene-base fluid and a syringe dis-
E_ense_rcarl be purchased for $75. Quan-
ity discount schedule on magnetic
fluids is available. Direct inquiries and
purchase orders to:

FERROFLUIDICS

] CORPORATION

| 144 Middlesex Turnpike
Burlington, Massachusetts 01803
1 Telephone: 617 272-5206
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7001 Louisdale Rd., Springfield, Va. 22150)

19-20. International Conf. on Magnet
Technology, Hamburg, Germany. (W.
Jentschke, German Hamburg Electron
Synchrotron, Notkeskieg 1, D-2, Ham-
burg 52)

19-22. Society for Experimental Stress
Analysis, Huntsville, Ala, (B. E. Rossi, 21
Bridge Sq., Westport, Conn. 06880)

20-22. Conference on Fracture Control:
Theory and Application, Chicago, Ill. (A.
M. Mueller, American Soc. for Metals,
Metals Park, Ohio 44073) :

20-22. Teratology Soc., 10th annual,
Annapolis, Md. (R. W. Miller, 402 Wis-
consin Bldg., Bethesda, Md. 20014)

22-29. International Cancer Congr.,
10th, Houston, Tex. (M. M. Copeland,
Univ. of Texas, P.O. Box 20465, Houston
77025)

24-28. Institute of Food Technologists,
San Francisco, Calif. (C. L. Willey, IFT,
221 N. LaSalle St., Chicago, Ill. 60601)

24-28. International Congr. of Social
and Preventive Medicine, 3rd, Venice,
Italy. (S. Vanasia, General Secretary, The
Congress, 71, via M. Macchi, Milan,
Italy)

24-29. Chemical Inst. of Canada/
Canadian Soc. for Chemical Engineering,
Toronto, Ont. (W. M. Campbell, Ontario
Research Foundation, Sheridan Park, On-
tario, Canada)

24-30. European Cultural Foundation
Congr., 7th, Rotterdam, Netherlands.
(Secretariat, Holland Organizing Centre,
16, Lange Voorhout, The Hague, Nether-
lands) :

25-26. Symposium on Biochemistry of
Brain and Memory, Kenosha, Wis. (S. P.
Datta, Univ. of Wisconsin-Parkside, Keno-
sha 53140)

25-26. Progress in Gas Dynamic Re-
search by Optical Methods, Syracuse,
N.Y. (D. S. Dosanjh, Dept. of Mechani-
cal and Aerospace Engineering, Syracuse
Univ., Syracuse 13210)

25-29. European Conf. on Psychoso-
matic Research, 8th, Knokke, Belgium.
(M. E. Houben, Universitaire St. Jozeik-
liniek voor Psychiatrie, 3070 Kortenberg,
Belgium)

26-29. Textile Institute Conf., 5th an-
nual, London, England. (Textile Inst.,, 10
Blackfriars St., Manchester 3, England)

27-29. Alcohol and Drug Addiction
Foundation Symp., Toronto, Canada. (R.
M. Gilbert, Addiction Research Founda-
tion, 344 Bloor St. W., Toronto 179, Ont.)

30-1. Pan American Cancer Cytology
Congr., Jamaica, B.W.I. (J. E. Ayre, West-
bury Quadrangle, 113 S. Service Rd.,
Jericho, N.Y. 11753)

June

1-5. Symposium on Use of Computers
for Automatic Control of Traffic, Ver-
sailles, France. (G. Ruppel, Intern. Fed-
eration of Automatic Control, Postfach
1139, Dusseldorf 1, Germany)

1-6. International Mineral Processing
Congr., 9th, Prague, Czechoslovakia.
(U. P. Vyskus Rud, Modranska 23, Prague
4)

1-6. World Mining Congr., 6th, Madrid,
Spain. (A. G. Readett, Natl. Coal Board,
Hobart House, Grosvenor Pl., London,
S.W.1, England)
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BAUSCH& LOMB (@)

ANALYTICAL SYSTEMS DIVISION

[ONIC

325-925nm range, 8nm bandpass
high stability and reliability

The wide wavelength range of the new
Spectronic® 70 is continuous. Photo-
tubes and filters are automatically in-
terchanged—no manual changing is
required. Readout is in absorbance
units and linear transmittance—on a
large, mirror-scale meter. A fast optical
system of an entirely new design com-
bines fine accuracy and mechanical
stability with easy operation. The all
solid state electronics with the latest in
integrated circuit technology assure
high stability and reliability, and ex-
ceptional precision.

Operation is extremely simple: set
wavelength, adjust for 100% T or
0.0A with reference, introduce sample
and read. An accessory outlet allows
instant attachment of a variety of
readouts including strip-chart record-
ers, digital readouts, the B&L Con-
centration Computer for direct con-
centration readings, and a digital
voltmeter for Nixie tube display.

Unprecedented sampling flexibility
permits use of cylindrical cells up to
50mm path length and rectangular
cells—either semi-micro, short path or
constant temperature cells.

For more details, write for Catalog
33-6030. If you'd like fo see one in
your lab, we'll gladly arrange a dem-
onstration. Contact Analytical Systems
Division, Bausch & Lomb, 9003-10 Linden
Avenue, Rochester, New York 14625,

Visit our booth at the FASEB Con-



THIS PHASE
SENSITIVE DETECTOR

...Is ultra-stable,
linear, wideband,
priced very low and...

PHASE SENSITIVE

DETECTOR

CAN ALSO
REPLACE EXPENSIVE
LOCK-IN
AMPLIFIERS.

The Model 822 takes general pur-
pose lock-in performance out of
the high cost instrument class and
brings it down to the economy
class. It does it with snappy per-
formance, recovering signals 70 dB
below noise. Look at these specs:
1 Hz to 1 MHz operation, without
tuning or adjustments. 100 micro-
volts resolution to 1 volt full scale,
referred to input. Stability exceed-
ing 0.005% of full output/°C. +10
volts dc output from 10 kilohms
impedance drives digital volt-
meters, A to D converters and
potentiometric recorders.

Its wideband design eliminates
need for tuning and prevents

phase and gain instabilities often
associated with tuned devices.As a
result, system gainis constantinthe
Model 822—-calibration is unnec-
essary. So is a high price tag. The
Model 822 is yours for only $770.
For technical literature and
demonstration, contact your
Keithley Sales Engineer. Or,
write Keithley Instruments, Inc.,
28775 Aurora Road, Cleveland,
Ohio 44139. Telephone: (216)
248-0400. In Europe: 14 Ave.
Villardin, 1009 Pully,
Suisse. Prices slightly
higher outside the
U.S. A,
K EITHILLEY
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1-6. World Congr. of Occupational
Therapists, S5th, Zurich, Switzerland. (G.
Stauffer, Kraftstr. 22, 8044, Zurich)

2—4. Conference on Stress Corrosion
Cracking, New Orleans, La. (J. A. Fellows,
American Soc. for Metals, Metals Park,
Ohio 44073)

2-5. Mid-American Symp. on Spectros-
copy, 22nd, Chicago, Ill. (W. A. Loseke,
IIT Research Inst., 10 W. 35 St., Chicago
60616)

3-5. American Chemical Soc., Central
regional, 2nd, Columbus, Ohio. (R. W.
Bird, 2540 Olentangy River Rd., Colum-
bus 43210)

4-5. Environmental and Water Re-
sources Engineering Conf., 9th annual,
Nashville, Tenn. (E. L. Thackston, Van-
derbilt Univ., Box 133, Sta. B, Nashville
37203)

4-5. Molecular Biology, 4th intern.
symp., New York, N.Y. (E. G. Bassett,
Research Products Div., Miles Labora-
tories, Inc., Elkhart, Ind. 46514)

7-9. Computer Applications in the
Earth Sciences, 8th colloquium, Lawrence,
Kans. (D. F. Merriam, Kansas Geological
Survey, Univ. of Kansas, Lawrence 66044)

7-10. American Soc. of Mechanical
Engineers, Boston, Mass. (A. B. Conlin,
Jr., 345 E. 47 St., New York 10017)

8-9. Choice Criteria and Management
Systems for Estuarine Resources Conf.,
Charleston, S.C. (J. C. Hite, Dept. of
Agricultural Economics, Clemson Univ.,
Clemson, S.C. 29631)

8-10. International Conf. on Communi-
cations, San Francisco, Calif. (A. M.
Peterson, Stanford Research Inst., Menlo
Park, Calif. 94025)

8-10. Association for Gnotobiotics,
Notre Dame, Ind. (M. Pollard, Dept. of
Microbiology, Univ. of Notre Dame,
Notre Dame 46556)

8-10. Conference on Powder Metallurgy,
Detroit, Mich. (J. A. Fellows, American
Soc. for Metals, Metals Park, Ohio 44073)

8-12, International Gas Conf., 11th,
Moscow, U.S.S.R. (R. H. Tonwaide, Gen-
eral Secretary, Intern. Gas Union, 4 Av.
Palmerston, Brussels 4, Belgium)

8-12. International Symp. on Plant Pro-
tein: Their Improvement through the Ap-
plication of Nuclear Techniques, Vienna,
Austria. (J. H. Kane, U.S. Atomic Energy
Commission, Washington, D.C. 20545)

9-12, American Astronomical Soc.,
Boulder, Colo. (H. M. Gurin, 211 Fitz
Randolph Rd., Princeton, N.J. 08540)

9-12. Canadian Federation of Biological
Societies, 13th annual, Montreal. (K. K.
Carroll, Dept. of Biochemistry, Univ. of
Western Ontario, London 72, Canada)

10-12. Low Energy X- and Gamma
Ray Sources and Applications, 3rd symp.,
Boston, Mass. (J. W. Hitch, Div. of Iso-
topes Development, U.S. Atomic Energy
Commission, Washington, D.C. 20545)

11-13. Endocrine Soc., St. Louis, Mo.
(N. L. Mattox, Suite 304, 1211 N. Sharel,
Oklahoma City, Okla. 73103)

12-14. Society of Biological Psychiatry,
Atlantic City, N.J. (G. N. Thompson,
2010 Wilshire Blvd., Los Angeles, Calif.
90057)

13-14. American Diabetes Assoc., St.
Louis, Mo. (J. R. Connelly, 18 E. 48
St., New York, N.Y. 10017)

14~18. Botanical Soc.
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northwestern section, New London, Conn.
(R. K. Zack, Dept. of Botany, Drew
Univ., Madison, N.J. 07940)

14-18. American Nuclear Soc., Los
Angeles, Calif. (O. J. Du Temple, 244 E.
Ogden Ave., Hinsdale, Ill. 60521)

14-18. National Plastics Exposition and
Conf., Cleveland, Ohio. (L. P. Williams,
250 Park Ave., New York 10017)

14-19. Air Pollution Control Assoc.,
63rd annual, St. Louis, Mo. (A. Arch,
4400 Fifth Ave., Pittsburgh, Pa. 15213)

14-19. Mass Spectrometry and Allied
Topics, 18th annual conf., San Francisco,
Calif. [J. M. McCrea, Applied Research
Lab. (73), U.S. Steel Corp., Monroeville,
Pa. 15146]

14-19. Canadian Assoc. of Pathologists,
Winnipeg, Man. (C. W. Penner, Winnipeg
General Hospital, Winnipeg 3)

15-16. Catalytic Hydrogenation and
Analogous Pressure Reactions, 3rd conf.,
New York, N.Y. (L. R. Neville, New York
Acad. of Sciences, 2 E. 63 St., New York
10021)

15-17. American Neurological Assoc.,
95th annual, Atlantic City, N.J. (S. A.
Trufant, Cincinnati General Hospital,
Cincinnati, Ohio 45229)

15-17. National Conf. of Standards
Laboratories, Gaithersburg, Md. (R. J.
Barra, Westinghouse Defense and Space
Center, P.O. 746, Baltimore, Md. 21203)

15-18. American Soc. for Engineering
Education, Columbus, Ohio. (W. L. Col-
lins, 2100 Pennsylvania Ave., NW, Wash-
ington, D.C. 20037)

15-18. American Meteorological Soc.
Symp., Boulder, Colo. (J. London, Dept.
of Astro-Geophysics, Univ. of Colorado,
Boulder 80302)

15-18. Tissue Culture Assoc., 21st an-
nual, Washington, D.C. (V. P. Perry,
American Foundation for Biological Re-
search, 11125 Rockville Pike, Rockville,
Md. 20853)

15-19. International Symp. on Informa-
tion Theory, Noordwijk, Netherlands. (P.
E. Green, Jr.,, M.LLT. Lincoln Lab., Lex-
ington, Mass. 02173)

15-19. Nuclear Data for Reactors, 2nd
intern. conf., Helsinki, Finland. (J. H.
Kane, Div. of Technical Information, U.S.
Atomic Energy Commission, Washington,
D.C. 20545)

15-19. Vacuum Metallurgy, intern.
conf., Anaheim, Calif. (E. L. Foster, Bat-
telle Memorial Inst., 505 King Ave.,
Columbus, Ohio 43201)

15-19. American Water Resources As-
soc. Conf., Milwaukee, Wis. (G. Karadi,
Dept. of Applied Sciences and Engineering,
Univ. of Wis., Milwaukee 53201)

16-17. Environmental Variables in
Animal Experimentation, 2nd annual,
Metropolitan Branch, American Assoc.
for Lab. Animal Science, New Bruns-
wick, N.J. (D. Miller, Smith Kline &
French, 1500 Spring Garden St., Phila-
delphia, Pa.)

16-18. Conference on Cold Forming of
Metal Parts, Cleveland, Ohio. (J. A. Fel-
lows, American Soc. for Metals, Metals
Park, Ohio 44073)

16-18. American Helicopter Soc., 26th
annual natl. forum, Washington, D.C. (H.
M. Lounsbury, 30 E. 42 St., New York
10017) :

16-19. Canadian Psychiatric Assoc.,
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Our Breed-in.

They're the class of '70. Inbred mouse strains

developed and maintained by-Dr. Leonell C. Strong.

These strains of mice have been the most
generally accepted in cancer research. And in
other studies requiring inbred mice. Recently,
they've been the toast of the Continent through a
limited marketing program by Charles River
France. Now, we'll produce them commercially
this Spring for the first time in the U.S. DBA /2,
C57BL /6, C3H, A and BALB /c. And from these,
appropriate hybrid lines.

All foundation and expansion colonies have
been Caesarean-derived and maintained in
germfree isolaters. All of your inbred mice will be
produced under our COBS® system. Nearly
all strains will also be available in germfree. In all,
the same top guality you've received in our
randombred mice.

We'd be happy to make your research effort
a Strong one. Call or write Charles River Breeding
Laboratories, Wilmington, Mass. 01887 or
Charles River France in Elbeuf.

Charles River /~) .
BREEDING LABORATORIES, INC. S RECEARCH
WILMINGTON, MASSACHUSETTS D1887

® ¥ TO RESEARCH
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I|I

Worthington Nucleotides

... new addition to the
house of enzymes

Worthington Biochemical, the house

that enzymes built, has added a new

wing-—a broad line of nucleotides.
Our list of more than 230 products

—high-purity research, diagnostic,
and specialty enzymes-—is supple-
mented by a basic list of 75 high-
purity nucleotides. The two product
lines are complementary, offering
several advantages to the user of
biochemicals.

* our standards and guarantees of
quality extend equally to both en-
zymes and nucleotides

® our technical capability as a prime
source of enzymes is applied with
equal rigor to the quality control
and testing of nucleotides

® your time and effort is saved
through ordering your high-purity
biochemicals from a single, reli-
able source
Take advantage of our enzymes

and nucleotides being under the

same roof. Order them direct from

Worthington.

Ask for our new comprehensive
catalog of high-purity biochemicals.

. Worthington Biochemical Corporation
Freehold, New Jersey 07728
Please send the following:
[] Worthington Biochemical Catalog
[J Enzyme Diagnostic Reagent Catalog
[] Information on Worthington
Specialty Enzymes

Name
Title
Institntion-
Address
City .
State : Zip
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20th annual, Winnipeg, Man. (W. A. Blair,
225 Lisgar St., Ottawa, Ont., Canada)

17-18. European Dialysis and Trans-
plant Assoc., 7th annual, Barcelona, Spain.
(W. Drokker, 75 de Lairessestraat, Amster-
dam, Netherlands)

17-19. Cryogenic Engineering Conf.,
Boulder, Colo. (J. L. Smith, Jr., Rm. 41-
204, Massachusetts Inst. of Technology,
Cambridge, Mass. 02130)

17-20. American Rheumatism Assoc,,
Detroit, Mich. (M. M. Walsh, 1212
Ave. of the Americas, New York 10036)

17-21. American Therapeutic Soc.,
Chicago, Ill. (R. T. Smith, 37 Narbrook
Pk., Narberth, Pa. 19072)

17-24. Chemical Engineering and
Congr. of Chemical Engineers, Frankfurt-
am-Main, Germany. (J. Dohent, Natl.
Chemical Exposition, 86 E. Randolph St.,
Chicago, Ill. 60601)

18-19. Current Concepts of the Histol-
ogy of the Oral Mucosa Symp., Chicago,
IIl. (C. A. Squier, College of Dentistry,
Univ. of Illinois at the Medical Center,
Chicago 60680)

18-20. Bibliographical Soc. of America,
Philadelphia, Pa. (W. H. Bond, Houghton
Library, Harvard Univ., Cambridge, Mass.
02138)

18-20. American Assoc. of Bioanalysts,
New York, N.Y. (D. Birenbaum, 802 Am-
bassador Bldg., St. Louis, Mo. 63101)

20-25. American Soc. of Radiologic
Technologists, Miami Beach, Fla. (G. J.
Eilert, 527 S. Main St., Fond du Lac, Wis.
54935)

21-24. American Dairy Science Assoc.,
65th annual, Gainesville, Fla. (C. Cruse,
903 Fairview Ave., Urbana, Ill. 61801)

21-24. American Leather Chemists
Assoc., Lake Placid, N.Y. (M. T. Roddy,
c¢/o Tanners Council Research Laborato-
ries, Univ. of Cincinnati, Cincinnati, Ohio
45221)

21-25. American Association for the
Advancement of Science, Pacific Div,,
Berkeley, Calif. (R. C. Miller, California
Acad. of Sciences, Golden Gate Park, San
Francisco 94118)

21-25. American Medical Assoc., Chi-
cago, Ill. (W. E. Burmeister, 535 N. Dear-
born St., Chicago, Ill. 60610)

21-25. American Veterinary Medical
Assoc., Las Vegas, Nev. (D. A. Price, 600
Michigan Ave., Chicago, Ill. 60605)

2]1-26. American Soc. for Testing and
Materials, Toronto, Ont., Canada. (T. A.
Marshall, Jr., ASTM, 1916 Race St.,
Philadelphia, Pa. 19103)

22-24. International Conf. on the Role
of Tryptophan Metabolism in Biochem-
istry and Pathology, Madison, Wis. (T. C.
Meyer, Univ. of Wisconsin, Madison
53706)

22-25. Canadian Soc. of Agronomy,
Ottawa, .Ont. (R. Loiselle, Ottawa Re-
search Sta., Central Experimental Farm,
Ottawa)

22-25. Symposium on Bioinorganic
Chemistry, Blacksburg, Va. (R. E. Dessy,
Dept. of Chemistry, Virginia Polytechnic
Inst., Blacksburg 24061)

22-25. Canadian Soc. of Horticultural
Science, Ottawa, Ont. (E. C. Lougheed,
Dept. of Horticulture, Univ. of Guelph,
Guelph, Ont.)

22-25. American Assoc. of Petroleum
Geologists, Calgary, Alta.,, Canada. (J. M.

MINIATURE

THE
MOST

(OF EVERYTHING)

FOR THE
MONEY

MICROMANIPULATOR
MM-33

from the Sobotka
organization

Fine motion “X” direction with 20mm
range

Micrometer drum and vernier reading
to 0.1mm with an accuracy of 10 mic-
rons for each division.

Coarse motion “X'" direction with
A0mm range

Coaxial vertical and horizontal move-

ments, 30mm vertical and 22mm
horizontal

All controls placed in linear plane for
ease and convenience

Ball bearing slideways for no wear, no
backlash performance

Only 18 oz. eliminates swaying on any
type stand

“At $200.00 the MM-33 offers the most in
accuracy, convenience, compactness and
ultra-precision throughout the instrument.

Write or call for the facts.

G )l(ségrl?r%ggy,inc.

Importers and Distributors of
Microscopes and Scientific Instruments

Finn Court, Farmingdale, N.Y. 11735 = 516-293-9272
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Browning, Tenneco Oil and Minerals,
P.O. Box 1051, Calgary)

22-25. Canadian Soc. of Seoil Science,
Ottawa, Ont. (A. R. Mack, Central Ex-
perimental Farm, Ottawa)

22-25. Thyroid Conf., 6th annual, Vien-
na, Austria. (R. Hofer, ¢c/o Wiener Medi-
zinische Akademie, Alserstrasse 4, A-1090,
Vienna)

22-26. American Assoc. of Avian
Pathologists, Inc., Las Vegas, Nev. (G. H.
Snoeyenbos, Univ. of Massachusetts, Am-
herst 01002)

22-27. Mathematical Statistics and
Probability, 6th, Berkeley, Calif. (E. L.
Scott, Dept. of Statistics, Univ. of Cali-
fornia, Berkeley 94720)

23-26. State of the Art in Corrosion
Testing Methods Symp., Toronto, Canada.
(W. H. Ailor, American Soc. for Testing
and Materials, Reynolds Metals Co., 4th
and Canal Sts.,, Richmond, Va. 23218)

24. Biometric Soc., Western North
American regional, Berkeley, Calif. (J. S.
Williams, Statistical Lab., Colorado State
Univ., Fort Collins 80521)

24-26. National Aeronautics and Space
Administration, Ames Research Center,
Moffett Field, Calif. (M. R. Heinrich,
NASA, Ames Research Center, Moffett
Field 94035)

24-26. American Automatic Control
Conf., Atlanta, Ga. (D. Lyons, Dept. of
Textiles, Clemson Univ., Clemson, S.C.
29631)

24-26. Canadian Wood Chemistry
Symp., 3rd, Vancouver, B.C. (D. A. L
Goring, Pulp and Paper Research Inst. of
Canada, 570 St. John’s Rd., Pointe Claire,
P.Q.)

24-27. Drugs and Cerebral Function
Symp., 2nd annual, Denver, Colo. (M. L.
Smith, Suite 1120, 2045 Franklin, Denver
80205)

24-27. Hydrobiology, natl. symp.,
Miami Beach, Fla. (J. C. Warman, Water
Resources Research Inst.,, Auburn Univ.,
Auburn, Ala. 36830)

24-27. Western Soc. of Malacologists,
3rd annual, Stanford, Calif. (C. Skoglund,
3846 E. Highland Ave., Phoenix, Ariz.
85018)

24-1. International Symp. on Mechani-
cal Properties and Processes of the Mantle,
Flagstaff, Ariz. (L. R. Sykes, Columbia
Univ., Palisades, N.Y. 10964)

25-27. Conference of Immunologists,
San Diego, Calif. (W. O. Weigle, Scripps
Clinic and Research Foundation, La Jolla,
Calif. 92037)

25-27. Leukocyte Culture Conf., S5th,
Ottawa, Canada. (J. Harris, Ottawa Gen-
eral Hospital, Ottawa 2)

28-2. Health Physics Soc., 15th annual,
Chicago, Ill. (W. J. Blair, Biology Dept.,
Battelle Northwest, Richland, Wash.
99352)

28-4. American Library Assoc., Detroit,
Mich. (D. H. CIlift, Executive Director,
The Association, 50 E. Huron St., Chi-
cago, Ill. 60611)

28—4. American Optometric Assoc.,
73rd annual congr., Honolulu, Hawaii.
G. Allen, Jr., 7000 Chippewa St., St. Louis,
Mo. 63119)

29-1. Drug Metabolism in Man, New
York, N.Y. (E. S. Vesell, Pennsylvania
State Univ. College of Medicine, Hershey,
Pa.)
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microscope?

IN THE WILD M-11.

Features: Superb Swiss optics, lasting mechanical precision, Iight
weight, protective steel hood. Base accepts various light sources, in-
cluding 6v/20w Koehler lamp, and low voltage lamp, for car battery
hook-up. The M-11 also accepts photomicrographic cameras, phase
contrast attachments, and binocular camera lucida.

Applications: Medical schools, scientific expeditions, biomedical and,
industrial laboratories.

Price: About that of a good one-track routine microscope. The M-11 is,
in a class by itself. Write for Booklet M-11.
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Laboratory
Apparatus for:

M HEAT

[] LIGHT
[] MOTION

THERMOLYNE

SYBRON CORPORATION

THERMOLYNE)
—

Ritter Plauties Corp

nucarit=* hot plate with

ceramic sealed heaters

NEW NUCERITE TOP PLATE — MNucerite
is a combination ceramic-metal composite.
The glass hard ceramic surface of Nucerite
does not corrode, discolor or distort. At
the very top temperatures, color, surface
smoothness, imperviousness, and construc-
tion remain unchanged.  Nucerite keeps
its integrity in every respect,

CORROSION RESISTANT SURFACE — The
ceramic component of Nucerite offers the
inertness and corrosion resistance common
to borosilicate laboratery glass. Mucerite
is unaffected by most acids and alkalies.

FAST HEAT-UP AND RESPONSE TO CON-
TROL — Temperature rises to a maximum
of 600°F from ambient in 3-4 minutes.
The low mass, fine conduction of Nucerite
top and the demand thermostat impart un-
usual control: +-3°F.

RESISTANCE TO ABRASION—The smooth
glassy surface of the Nucerite top will
not deteriorate from abrasive wear under
normal conditions. The hardness rating
for Nucerite on the Moh’s Scale is &-7.

FLAT NON-STICK SURFACE — is easily
cleaned and will not discolor.

NEW CATALOG

HIGH HEAT TRANSFER EFFICIENCY — All
external surfaces of the MNucerite top are
ceramic. The heating element, a printed
circuit type, covers the underside of the
disc and is fused between layers of cera-
mic. The element is hermetically sealed
by a thin, but highly effective electrical
insulation.

TRY NUCERITE ON THESE TYPICAL LAB
USES — Preparing culture media, heating
chemical solutions, warming resinous
material, melting paraffin, semi-conductor
fabrication, heating reagents, evaporation
and distillation tests, soil analysis.

LOW SILHOUETTE DESIGN — Only 3
inches high, the hot plate is stable, takes
less lab space and is eye-pleasing. Vinyl
covered steel case and Mucerite top are
finished in restful soft two-tone green.
Dial surface is recessed to forestall dis-
coloration and chemical attack. Nucerite
Hot Plate is 7 x 7 x 3 inches high with
top plate diameter of 6% inches. Fur-
nished with pilot light, 3-prong grounded
cord and plug. 120 Volts, 50/60 Cycles,
950 Max. Watts. Model HP-11415B
$40.50.

— 48-Page catalog shows expanded lines:

furnaces, controls, hot-plates, magnetic stirrers, Stir-Plates, Stir-Lights, Dri-Baths, incu-

bators, lab-lights, meters,

. Write
. today
| - for
your
FREE

copy

THERMOLYNE

SYBRON CORPORATION

2555 Kerper Blvd. Dubuque, lowa 52001
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NEW BOOKS
(Continued from page 1609)

Quantum Mechanics. George C. Pimentel
and Richard D. Spratley. Holden-Day, San
Francisco, 1969. viii + 344 pp., illus.
Cloth, $8.50; paper, $4.50.

Chromosomes Today. Vol. 2, Proceed-
ings of a conference, Oxford, England,
September 1967. C. D. Darlington and
K. R. Lewis, Eds. Plenum, New York,
1969. x + 286 pp. + plates. $15. A Sup-
plement to Heredity, vol. 24, 1969.

Comprehensive Biochemistry. Marcel
Florkin and Elmer H. Stotz, Eds. Vol. 17,
Carbohydrate Metabolism. Elsevier, New
York, 1969. xvi 4 308 pp., illus. $17.

Developments in the Structural Chemis-
try of Alloy Phases. Based on a sympo-
sium, Cleveland, October 1967. B. C. Gies-
sen, Ed. Plenum, New York, 1969. x -
292 pp., illus. $12.50. A publication of
the Metallurgical Society of AIME.

Electronic Circuits for the Behavioral
and Biomedical Sciences. A Reference
Book of Useful Solid-State Circuits.
Mitchell H. Zucker. Freeman, San Fran-
cisco, 1969. xii 4 244 pp., illus. $9.75.

Elementary Quantitative Chemistry. Es-
march S. Gilreath. Freeman, San Fran-
cisco, 1969. viii 4 224 pp., illus. Paper,
$3.75.

Environmental Design. Richard P.
Dober. Van Nostrand Reinhold, New
York, 1969. x + 278 pp., illus. $18.50.

Evolution and Comparative Morphology
of the Lymphatic System. Otto Frederic
Kampmeier. Thomas, Springfield, Ill.,
1969. xiv + 622 pp., illus. $29.50.

- Excursions in Geometry. C. Stanley
Ogilvy. Oxford University Press, New
York, 1969. viii + 184 pp., illus. $6.

Flights into Yesterday. The Story of
Aerial Archaeology. Leo Deuel. St. Mar-
tin’s, New York, 1969. xx + 332 pp. +
plates. $8.95.

Francis Bacon. Pioneer of Planned Sci-
ence. Benjamin Farrington. Praeger, New
York, 1969. vi + 122 pp., illus. $4.25.
Praeger Pathfinder Biographies.

A Geography of Population: World Pat-
terns. Glenn T. Trewartha. Wiley, New
York, 1969. vi 4 186 pp., illus. Cloth,
$6.95; paper, $3.95.

Halides of the First Row Transition
Metals. R. Colton and J. H. Canterford.
Wiley-Interscience, New York, 1969. xx +
580 pp., illus. $25. Halides of the Transi-
tion Elements.

High on Foggy Bottom. An Outsider’s
Inside View of the Government. Charles
Frankel. Harper and Row, New York,
1969. xiv 4 242 pp. $6.95.

Hormonal Contraception. Jiirgen Haller.
Translated from the second German edi-
tion (Stuttgart, 1968) by Herbert Gottfried.
Geron-X, Los Altos, Calif., 1969. xviii 4
292 pp., illus. $12.

Insecticide and Fungicide Handbook.
For Crop Protection. Hubert Martin, Ed.
Blackwell Scientific Publications, Oxford,
England, ed. 3, 1969 (U.S. distributor,
Davis, Philadelphia). xvi - 408 pp. $10.50.

Lasertheorie. Harry Paul. Akademie-
Verlag, Berlin; Pergamon, Oxford; Vieweg,
Braunschweig, 1969. Vol. 1 (184 pp., illus.
Paper, DM 9.80); vol. 2 (184 pp., il-
lus. Paper, DM 9.80). Wissenschaftliche
Taschenbiicher (WTB), Nos. 53 and 54.
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Only

from Labconco

21 different laboratory carts

W All 21 designed expressly for
laboratory functions.

8 Made of heavy-gauge steel.

8 Electrostatic coating of non-
corrosive, pale green epoxy.

B Epoxy proved to outwear
chrome, stainless, nickel, etc.

W All joints hand welded. No
bolts or rivets to work loose.

W Shelves and trays of tough
fiberglass, compressed as-
bestos and polyvinyl.

8 Priced as low as $52.50.

For a fully illustrated catalog,
contact your laboratory supply
dealer or write Labconco Corpo-
ration, 8805 Prospect, Kansas
City, Mo. 64132.

...where new ideas
CO @ become better products.

Circle No. 105 on Readers’ Service Card

-90°C biological
storage chest fora

cool o
>1640. *

RELIALAB Sub-Arctic
Storage Chests give
you economy PLUS
the dependability that
comes with 35 years
experience in low
temperature control.

AND these features too: MODEL RSA-713 -90°C

e Control accuracy of +.5°C e 7.4 cu. ft. of storage
space e “Hermeticool” fully hermetic, all welded
refrigeration system e Vapor-sealed stainless steel
liner e Options include: temperature and power
failure alarm, liquid CO. standby system, casters,
recorders, accessory ports.

Other models: -112°C =101°C -73°C

-~

T "!\ by EN nﬁﬁgﬁy

1090 Springfield Rd., Union, N. J. 07083 « (201) 686-7870 >

Circle No. 103 on Readers’ Service Card

JOURNAL OF MOLECULAR AND
CELLULAR CARDIOLOGY

edited by R. J. BING, Department of Medicine, Huntington Memorial
Hospital, Pasadena, California and L. H. OPIE, Department of Medicine,
Hammersmith Hospital, London, England

The journal is designed to deal with fundamental biochemistry, bio-
physics, and structural problems of cardiology. It will focus on the
impact of heart disease on the finer aspects of the heart muscle and
its function, and on fundamental processes underlying the ‘function
of the heart. This journal does not replace, but only supplements
existing journals. It is intended for biochemists, cardiologists, bio-
physicists, and anatomists who are interested in the fundamental
aspects of the heart and its diseases. March, 1970, in preparation.

BIOLOGY OF ACETABULARIA

by JEAN BRACHET, Laboratoire de Morphologie Animale, Faculté des
Sciences, Université Libre de Bruxelles, Brussels, Belgium, and SILVANO
BONOTTO, Départment de Radiobiologie, Centre d’Etude de IEnergie
Nucléaire, Mol, Belgium

This book brings together the papers presented at the First
International Symposium on Acetabularia. It treats the main as-
pects of the biology of Acetabularia—morphogenesis, biochemistry,
ultrastructure, photosynthesis and circadian clocks, light and radia-
tion effects—in such a way that the reader need not have a specialized
knowledge of the field. The subtle relations between nucleus and
cytoplasm and the autonomy of chloroplasts and mitochondria are
studied in terms of molecular biology. Second quaiter of 1970, about
300 pp., in preparation.

BLOOD AND TISSUE ANTIGENS

edited by DAVID AMINOFF, The University of Michigan, The Thomas
Henry Simpson Memorial Institute for Medical Research, Ann Arbor,
Michigan

This book is the outcome of an International Symposium on Blood
and Tissue Antigens held September 17-19, 1969. Current immuno-
genetic and biochemical aspects of blood group substances are dealt
with by active investigators in the field. It provides an insight into
the dialogue provoked by the confrontation of immunogeneticists
and biochemists normally observing the same phenomena from dif-
geregto vantage points. Second quarter of 1970, about 500 pp., approx.
15.00.

COMPUTERS IN BIOMEDICAL RESEARCH
Volume 3

edited by RALPH W. STACY, University of North Carolina, Raleigh
and Chapel Hill, North Carolina, and BRUCE D. WAXMAN, Health
Care Technology Program, U.S. Public Health Service. Washington, D.C.

1959, 288 pp., $14.00.

PATHOLOGY OF DOMESTIC ANIMALS
2nd edition

by K. V. F. JUBB, School of Veterinary Science, University of Mel-
bourne, Victoria, Australia, and PETER C. KENNEDY, School of
Veterinary Medicine, University of California, Davis, California

Volume 2, April, 1970, 688 pp., $26.00.
Volume 2, April, 1970, 688 pp., in preparation.
MICROSURGERY
APPLIED TO NEUROSURGERY

by M. G. YASARGIL, Neurochirudgische Universitats, Klinik, Kantons-
sipital, Zurich

with contributions by R. M. P, DONAGHY, U. P. FISCH, J. HANDY,
L. I. MALIS, S. J. PEERLESS, and M. ZINGG

1970, about 248 pp., $13.50.

THEORY OF HELIX-COIL TRANSITIONS
IN BIOPOLYMERS

edited by DOUGLAS POLAND and HAROLD A. SCHERAGA,
both at Department of Chemistry, Cornell University, Ithaca, New York

1970, 788 pp., $19.50.

AN INTRODUCTION TO ISOZYME
TECHNIQUES

by GEORGE J. BREWER, Department of Human Genetics and Medi-
cine, Simpson Memorial Institute, University' of Michigan Medical School,

Ann Arbor, Michigan
February, 1970, 174 pp., $11.00.

»ACADEMIC PRESS

NEW YORK AND LONDON
VENUE, NEW YORK, N.Y. 10003
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e . CONSECUTIVE
@ NUMBER LABELS

for test tubes,
requisition forms,
containers, control lots.

INSIST ON

“THE ORIGINAL”

Easy-to-use, Time® Consecutive Number Labels are MINIATURE

self-sticking — adhere to any surface in temperatures MICRO-MANIPULATOR

ranging from —70°F. to 4250°F. Numbers can be re- NARTSHIGE ]
peated from 1 to 10 times on a choice of seven different MM-3 from

& color stocks. Available in handy
pre-cut tabl_et or clinically S.afe Implants electrodes and other
bacteriostatic roll form. Supplied devicgs wt‘;th extreme accuracy &
P 1 : s reproducibility. Precise movements in

with “No preﬁx.or your choxcg of three directions without backlash.

. 5 standard prefixes. Economical el itk el FERE
consecutive number labels in- prydic i ot

¥ crease lab efficiency. Wiih tmagnetic stand as illus-

i rated
FREE BROCHURE!

Write for samples, illustrated bro-
chure, and the name of a dealer
near you.
PROFESSIONAL TAPE COMPANY, INC.
365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
Circle No. 102 on Readers’ Service Card Circle No. 104 on Readers’ Service Card

(516) 293-4898

ab t 100 Smith Street
ron Farmingdale, L.l., New York 11735

The new Mini-Pherograph lets you
do refrigerated, high-voltage electro-

phoretic separations on a table-top. Advertisers judge their ad-

vertising results by the
number of responses to

their ads. They also pay

Compactness is but one adyan- :
tage of the new Brinkmann Mini-Pherograph.
Here are some others: high and low voltage systems {
(3000V/500V) in the same instrument; built-in refrigeration with H ‘
temperature control to O°C (uniformity to == 0.25°C), eliminating the need for Science. Use the Readers
‘external liquid accessories; no diffusion problems due to "'free water”; 350 x
400 mm developing chamber; platinum ribbon electrodes. All this adds up to
an instrument producing separations whose quality is hard to equal.

To find out more about the new Mini-Pherograph and full-size Pherographs,
get our free catalog. Just write: Brinkmann Instruments, Cantiague Road, l

half the publishing cost of

Service Card to contact

Westbury, N.Y. 11590. In Canada, write: Brinkmann Instruments manufacturers.

(Canada) ltd., 50 Galaxy Boulevard, Rexdale (Toronto), Ontario.
Brinkmann Pherographs

" Circle No. 79 on Re;u.:lers’ Service Card




Magnetic Materials. R. S. Tebble and
D. J. Craik. Wiley-Interscience, New York,
1969. xiv + 726 pp., illus. $33.

The Mechanization of the World Pic-
ture. E. J. Dijksterhuis. Translated from
the Dutch edition (Amsterdam, 1950) by
C. Dikshoorn. Oxford University Press,
New York, 1969. vi 4+ 538 pp., illus.
Paper, $2.95. Reprint of the 1961 edition.

Metabolic Pathways. David M. Green-
berg, Ed. Vol. 3, Amino Acids and Tetra-
pyrroles. Academic Press, New York, ed.
3, 1969. xiv 4 626 pp., illus. $27.50.

Minnesota Symposia on Child Psychol-
ogy. Vol. 3. Minneapolis, 1968. John P.
Hill, Ed. University of Minnesota Press,
Minneapolis, 1969. x 4 166 pp., illus. $5.

Multivariate Analysis-II. Proceedings of
an international symposium, Dayton,
Ohio, June 1968. Paruchuri R. Krishnaiah,
Ed. Academic Press, New York, 1969.
XX + 700 pp., illus. $28.50.

The National Science Foundation. Doro-
thy Schaffter. Praeger, New York, 1969.
xii 4- 278 pp. $7.95. Praeger Library of
U.S. Government Departments and Agen-
cies.

Nutritional Aspects of the Development
of Bone and Connective Tissue. Proceed-
ings of a symposium, Cambridge, England,
June 1968. J. C. Somogyi and E. Kodicek,
Eds. Karger, Basel, 1969 (U.S. distributor,
Phiebig, White Plains, N.Y.). viii 4+ 176
pp., illus. Paper, $15.60. Bibliotheca
“Nutritio et Dieta,” No. 13. Series of the
Institute of Nutrition Research, vol. 13.

Ovum Implantation. Its Hormonal, Bio-
chemical, Neurophysiological and Immu-
nological Bases. Proceedings of a work-
shop, Rehovath, Israel, August 1967. M. C.
Shelesnyak and G. J. Marcus, Eds. Gordon
and Breach, New York, 1969. xiv -}- 482
pp., illus. $31.°

Pflanzen an Grenzstandorten. Wilhelm
Lotschert. Fischer, Stuttgart, 1969. xii -+
168 pp., illus. DM 42.

Physics of the Earth. Frank D. Stacey.
Wiley, New York, 1969. xii -+ 324 pp.,
illus. $11.95. Space Science Text Series.

Planning Educational Systems for Eco-
nomic Growth. Samuel Bowles. Harvard
University Press, Cambridge, Mass., 1969.
xviii 4+ 246 pp., illus. $7. Harvard Eco-
nomic Studies, vol. 133.

The Political Dilemma of Popular Edu-
cation. An African Case. David B. Aber-
nethy. Stanford University Press, Stanford,
Calif., 1969. x 4+ 358 pp. $10. Stanford
Studies in Comparative Politics.

Population and Food Supply. Essays on
Human Needs and Agricultural Prospects.
Joseph Hutchinson, Ed. Cambridge Uni-
versity Press, New York, 1969. viii 4 144
pp., illus. $4.95.

Principles of Skill Acquisition. E. A.
Bilodeau and Ina McD. Bilodeau, Eds.
Academic Press, New York, 1969. xiv -+
370 pp., illus. Paper, $5.95.

Problems and Solutions in Euclidean
Geometry. M. N. Aref and William Wer-
nick. Dover, New York, 1968. xii 4+ 260
pp., illus. Paper, $2.25.

Radiation Dosimetry. Vol. 3, Sources,
Fields, Measurements, and Applications.
Frank H. Attix and Eugene Tochilin, Eds.
Academic Press, New York, ed. 2, 1969.
XX -+ 948 pp., illus. $37.

Recent Progress in Combinatorics. Pro-
ceedings of a conference, Waterloo, On-

20 MARCH 1970

your system is
no better than
your pump!

If a metering pump is =
‘part of your system,
. moake sure the pump
 matches the high per-
- formance standards of
~ your other instruments.
When you choose an ad-
vance design Buchler
pump with uniformly
 adjustable flow rates,
- you have that assurance.
~ Write for complete in-
formatien.

METERING
PUIVIPS

Peristaltic Action and
Reciprocating Piston Models

POLYSTALTIC PUMP)

® Pumps liquids and gases in many
applications including column
chromatography and automatic
analyzers

® Peristaltic Action through 4 veins

@ Flow cupacitf from 2.5 to
1000 ml/hr/vein

4DEKASTALTIC PUMP
~ ® Used in column chromatogmphy
~ aminoacid analyzers, liquid

transfer to 10 different locations
~and infusion of animals

0 Peristaltic Action through 10 veins _ :

- ® Flow capacity from 1.5 to
650 m|/hr/vein

MICROPUMP)
° Me!érs argunic-sé_lvems through

chromcﬂogruphic c_olur_nns at
- preset rates ;

® Liquid in contact with g!ass, Teﬁnn*
or Kel-F** only -

° Pumps against 20 psi.

® Flow rate of each chqmber can ba
set mdependemly

* Trade Mark E. 1. Bu?on: De Nemouu. 1n€
o Truc!t Mark Minnesota Mmmg & qu Co.

For further mformohon wme for technical bullehns on pumps.
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At [ast!

a machine that quickly

transforms any knife, be it
badly chipped, large or small, into
a condition where it can be inserted

directly into a microtome
and produce first-
class sections.

IN LESS THAN 3 MINUTES BY
AN UNSKILLED OPERATOR!

Price $ 835.00 complete
F.0.B. Fairfield, New Jersey
WRITE FOR BROCHURE

Sharpens any blade in only 3 minutes

revolutionary PERMA-SHARP
MICROTOME KNIFE SHARPENER

Hacker Instruments

Box 646, West Caldwell, N. J. 07006 (201) 226-8450

Circle No. 85 on Readers’ Service Card

Write now for our catalog on
Temperature Controlled Liquid Systems!

NESLAB INSTRUMENTS, INC., 871 Islington St., Portsmouth, N. H. 03801

We don'’t
know all of
VOol...
but all of you
should know

us!
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tario, Canada, May 1968. W. T. Tutte,
Ed. Academic Press, New York, 1969.
xiv 4 354 pp., illus. $16.

Reference Data for Radio Engineers.
Sams, Indianapolis, ed. 5, 1969. Unpaged,
illus. $20.

Remote Sensing in' Ecology. Proceed-
ings of a symposium, Madison, Wis., June
1968. Philip L. Johnson, Ed. University
of Georgia Press, Athens, 1969. x 4 246
pp., illus. $8.

Sociology in Britain. A Survey of Re-
search. Ernest Krausz. Columbia Univer-
sity Press, New York, 1969. x + 222 pp.
$7.50.

Special Relativity. A. Shadowitz. Saun-
ders, Philadelphia, 1969. xvi 4+ 208 pp.,
illus. Paper, $3.50. Reprint of the 1968
edition.

Steroids and Terpenoids. Raymond B.
Clayton, Ed. Academic Press, New York,
1969. xx 4+ 908 pp., illus. $32.50. Meth-
ods in Enzymology, vol. 15.

Stochastic Processes in Chemical Phys-
ics. Based on a conference, La Jolla,
Calif., March 1968. K. E. Shuler, Ed.
Interscience (Wiley), New York, 1969.
xiv 4+ 394 pp., illus. $19.50. Advances
in Chemical Physics, vol. 15.

Strategy and Conscience. Anatol Rapo-
port. Schocken, New York, 1969. xxviii
+ 324 pp., illus. Paper, $2.95. Reprint
of the 1964 edition.

Structures Techonlogy for Large Radio
and Radar Telescope Systems. An inter-
national symposium, Cambridge, Mass.,
October 1967. James W. Mar and Harold
Liebowitz, Eds. M.LT. Press, Cambridge,
Mass., 1969. xiv + 546 pp., illus. $30.

Symbols and Social Theory. Hugh Dal-
ziel Duncan. Oxford University Press,
New York, 1969. xx 4 316 pp. $7.95.

A Systems Approach to Biomedicine.
William B. Blesser. McGraw-Hill, New
York, 1969. xvi + 624 pp., illus. $19.50.
McGraw-Hill Series in Bioengineering.

Take Out Hunger. Two Case Studies of
Rural Development in Basutoland. Sandra
Wallman. Athlone Press, University of
London; Humanities Press, New York,
1969. xii + 180 pp., illus. $5.50. London
School of Economics Monographs on So-
cial Anthropology, No. 39.

Taxonomy and Evolution of the Mon-
keys of Celebes. (Primates: Cercopitheci-
dae). Jack Fooden. Karger, Basel, 1969
(U.S. distributor, Phiebig, White Plains,
N.Y.). viii 4+ 148 pp., illus. Paper, $8.15.

Technology Unbound. Transferring Sci-
entific and Enginecering Resoruces from
Defense to Civilian Purposes. Steven R.
Rivkin. Pergamon, New York, 1968. xiv
+ 104 pp. Cloth, $4.95; paper, $2.50.
Commonwealth and International Library:
Social Administration, Training, Eco-
nomics and Production Division.

Telephony and Telegraphy A. An In-
troduction to Telephone and Telegraph
Instruments and Exchanges. Sydney F.
Smith. Oxford University Press, New
York, 1969. xvi 4 286 pp., illus. Paper,
$5.95.

Wages of Neglect. Robert Coles and
Maria Piers. Photographs by Stephen L.
Feldman. Quadrangle, Chicago, 1969. 192
pp., illus. $5.95.

The World of the Bison. Ed Park. Lip-
pincott, Philadelphia, 1969. 162 pp., illus.
$5.95. Living World Books.
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