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E ISOTACHOPHORESIS METHOD FOR SEPARATING PROTEIN:
USING AMPHOLINE CARRIER AMPHOLYTES AS BUFFER
AND SPACER IONS.

his paper describes the isotachophoresis method, which allows
proteins to be separated and eluted directly from the gel, in larger
amounts than can be achieved with normal isoelectric focusing
W AT TSR T ad KO
order to give preparative separation in an isotac ophoretically
grating carrier molyi‘Tg\udient ;
' cing a buffering cogn%r— i

Interested ?

Jand K 24-26 If so, come and see this valuable new
L 24-25 protein separation technique being de-
monstrated on our stand at FASEB.
Sales and Service in USA: New York, Boston,
Washington, Chicago, St. Louis, Atlanta, Houston, Los
Angeles; in Europe: Stockholm, The Hague, Copen-
hagen, Rome, Vienna, London; and throughout the
world.

IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC. 12221 PARKLAWN DRIVE, ROCKVILLE MD. 20852
12330 SANTA MONICA BLVD. LOS ANGELES CALIF. 90025.
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New This Spring—
Ready for Fall Classes

New 5th Edition

De Robertis, Nowinski & Saez:

CELL BIOLOGY

Here is a text which studies the cell at all levels of organization, including
its sub-cellular macromolecular and molecular architecture. Major emphasis is
placed on cytochemical and functional manifestations of cellular activity; these
topics are integrated with recent concepts derived from molecular biology and
genetics. New chapters on the Ribosome Structure and Biogenisis, Ultrastructure
of the Nucleus and Chromosomes, and Cell Differentiation and Cellular Inter-
action are included in this thoroughly revised Fifth Edition.

By Edvardo De Robertis, M.D., Univ. of Buenos Aires, Wiktor W. Nowinski, Ph.D., Univ. of Texas Medical
School, and Francisco A. Saez, Ph.D., Institute for the Investigation of Biological Sciences.
About 512 pp. About 333 figs. About $11.00. Ready September, 1970.

Hazen: New 2nd Edition

READINGS in POPULATION
and COMMUNITY ECOLOGY

An excellent supplement to the standard text,
this New 2nd Edition offers a superb collection

McGilvery: New

BIOCHEMISTRY

Completely up-to-date with all current concepts,
this new book stresses mammalian biochemistry.

of 23 significant papers on varied aspects of
ecology. Here, in a single volume are most of
the classic articles on this subject that the stu-
dent should read. These papers explore many of
the fascinating avenues that research in popula-
tion and community ecology have taken. Among
the topics emphasized are: spatial distribution;
population growth; competition; predation and
ecosystems. In some instances, these topics are
discussed from different viewpoints by several
different authors to give your students a bal-
anced view of the subject. Discussions on the
control of population size cast new light on
this major area of ecology study.

Edited by William E. Hazen, Ph.D, San Diego State
College.

421 pp. Soft Cover. About $5.50. March, 1970.

Walker:

VERTEBRATE DISSECTION

Here is a functional text for both medical and
biochemistry students. The author’s approach is
fresh; his style is lucid. Each fact fits clearly into
an integrated picture of the nature of biclogical
compounds and the reactions they undergo dur-
ing the course of their bodily activity. Enzyme
kinetics and thermodynamics are discussed in a
non-mathematical way. Step-by-step descriptions
of the metabolic processes of carbohydrates and
lipids are given. The student progresses gradu-
ally from discussions of why proteins are built
as they are to the integration of information on
total metabolic economy.

By R. W. McGilvery, Ph.D., Univ. of Virginia School of
Medicine.

About 860 pp. About 465 figs. About $17.00. Just Ready.

New 4th Edition

Designed to parallel the standard textbook and lecture course in comparative

anatomy, this manual provides for simultaneous dissection of a dogfish, mud-

puppy, cat and rabbit. Thus the undergraduate can visualize the major anatomical

transformations that have occurred in the vertebrates during their evolution from

/ the fish to the mammalian stage. Included in this revised edition are several new
dissection approaches and new sections on the muscle of the forelimb and shank
of mammals and on the structure of the mammalian eyeball. The manual is written
in a way that facilitates selection of material for shorter courses, while still pro-
viding the student with a solid understanding of the most important topics and
specimens.

By Warren F. Walker, Jr., Ph.D., Oberlin College.
About 380 pp. About 135 figs. About $5.00. Just Ready.

For further information or 30-day approval copies write Education Dept.
W. B. SAUNDERS COMPANY ® W. Washington Square, Philadelphia, Pa. 19105
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The process of a child’s separating
himself from his mother commences
at infancy when a child creeps away
from his mother’s side. Such separa-
tion progresses through many stages—
leaving the house to play; going off
to school and college; and finally
becoming a parent. See page 78.
[Gary Laurish Photography, Washing-



This is the start
of something clean.
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Of all the ways to clean laboratory glassware,
the best is with the undercounter washer
created by Forma Scientific.

Entirely new, it has every feature you'd
expect. And they're standard, not optional.

A single, ciearly indicated control dial
eliminates a complex array of fixed-cycle
buttons. Select a standard full cycle of two
washes and three rinses, or any other shorter
cycle. The washer does the rest automatically.

Distilled water rinsing may be automatic
for any cycle. Basic unit gives optional
distilled water rinse from a source as low as
2 PSI, without an optional booster pump.

Direct spray from double washing arms
cleans glassware in both top and bottom
baskets. Separate timer will add up to thirty
minutes drying time to any cycle.

Entirely nickel-stainless steel, the interior
and exterjor are completely corrosion
resistant. Special insulation retains heat,
silences washer’s operation.

Available as undercounter unit or
free-standing unit.

Write for bulletin UC-100, Forma Scientific,
Box 649, Marietta, Ohio 45750.

Forma Scientific
Booths D10, D11, D-12 FASES
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Bausch & Lomb brings you a Versatile 35mm System for
“One-Shot Exposure” Micro/Macro Photography

Now, you can get outstanding photomicrographs every time. The unique internal spotmetering device takes
accurate light measurements through the microscope optics so you get correctly exposed film from

every shot. The Bausch & Lomb 35mm Micro/Macro System lets you switch quickly from micro to macro.
Change a few components, and you're taking perfectly exposed photomacrographs of gross specimens.

All the agonizing calculations that made photomicrography complex, have been simplified or eliminated.
The B&L System utilizes high quality Canon components having many exclusive and convenient features
such as a quick-loading film system and a Light Meter Amplifier that increases sensitivity 64 times. It allows
measurements not possible with other camera systems. You get perfectly exposed pictures
even under extremely low light conditions.

Write for our free Catalog 42-2326 which has all the exciting details. 20728 Bausch Street,

Rochester, New York 14602.
BAUSCH 5 LOMB (@)
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UNION
CARBIDE

She Thinks it's Fun
Her Boss Thinks it's Fast

The “‘CentrifiChem’’™ analyzer enables
laboratory technicians to do, in minutes, an-
alyses that once required hours of tedious pro-
cedures; enzyme rate determinations, for
instance. With the “CentrifiChem’” analyzer,
one technician can perform up to:

30 CPK analyses in 10 minutes
30 SGOT analyses in 8 minutes
30 LDH analyses in 6 minutes

The revolutionary design of the “Centrifi-
Chem’ analyzer utilizes centrifugal force to
mix and transfer serum and reagents into
cuvettes where reaction rates are determined
photometrically in parallel—almost simultane-
ously.

Now you can eliminate most of the manual
operations and all arithmetic calculations of
Kinetic enzyme analyses. Using a single in-
strument, a technician can complete either

Circle No. 115 on Readers’ Service Card

large or small workloads in minutes, simply,
efficiently and accurately.

Easy batch technique allows up to 30 serum
samples to be processed at the same time.
Within minutes, dependent upon reaction
times, enzyme rate determinations of each
sample are reported digitally in either absorb-
ance or international units.

Sample requirements in the microliter range
may allow you to perform more of the impor-
tant chemistries with smaller blood samples of
pediatric, aged, or critically ill patients. Less
reagent volume, not exceeding 400 microliters
per test, reduces the cost significantly.

For more information write to: Biomedical
Products, Union Carbide Corp., Tarrytown
Technical Center, Tarrytown, N.Y. 10591,
Phone: (914) 345-2000.

See us at the Federation Show—
April 13 through 17. Booth No. L15-L17

“‘CentrifiChem" is a Trade Mark of Union Carbide Corporation,

SCIENCE. VOL. 168



One of our
brlghter ideag
]ust gotadlmmer.

When we announced

the Olympus KHC—the

laboratory scope that you

could afford for student and

routine use in the lab—a lot

of people thought it was a
bright idea.

Maybe even too bright, for
some investigations. Which is
why we've just added a solid-state

dimmer control to the 30 wattillu-

minator built into the KHC’s base.

It gives you exactly the light intensity

you want, without accessory trans-
formers or illuminators.

Of course, we've left all the KHC's

other features unchanged, from the

optics (the same as used on Olympus’
most expensive instruments) to the
built-in mechanical stage.

And the infinitely variable light
intensity control makes the new KHC
even more ideal for phase and dark-

field work than the old one was.

All of which means simply

that Olympus likes to make its bright

ideas a little brighter. Even if it takes a
dimmer to do it.

Olympus rou.mpus CORPORATION OF AMERICA

KHC 1%, Precnsnon Instrument Div.
. A H evada Drive
— Lab/TeaChmg ©;, 4" New Hyde Park, N.Y. 11040
Send information on
l Medical Student A il
4 [ the complete Olympus laboratory
MlCl‘OSCOpe microsope line.

Name

Title

Organization

Address
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Stop borrowing
the Bolex

Running at 64-frames per second, the Bolex
would have been perfect for that slow-
motion study of that high-speed machine.

With a 400-foot magazine and constant
speed motor, the Bolex could have given
you 12-minutes of shooting capacity for
that film about the assembly line.

You could easily have attached the Bolex
to the microscope for that sequence in the
research film.

And the Bolex, with its wide range of lenses
and easy one-man operation would have
been the perfect choice for that worldwide
public relations film. It could have handled
the arctic and tropic sequences without
getting frostbite or sunstroke. And done
the sync sound portions, as well.

But you won't be able to borrow the Bolex
this time. It's being used to do a time-

Vario-Switar Zoom Lens

synchronous sound recording.

10

lapse study of the construction of the new
plant. And it's going to be tied up for
awhile.

Maybe what you need is another Bolex.

A Bolex makes as good a second camera
as it does a first. Because with Bolex you
can get exactly what you want in a camera.
You never have to buy more capacity than
you need.

You might start off with a compact 100-foot
Bolex and later extend your system to in-
clude a 400" magazine with motor drive for
sync sound shooting.

If one of our zoom lenses (with or without
automatic exposure control) will do the
job, fine. If not, Bolex also offers extreme
wide angle lenses, Telephoto lenses.
Macro lenses that focus as close as 1”.
Lenses as fast as f/1.1, with pre-set di-

ith fully automatic

Bolex H-16 Rex-5.
mm M Sw

w

r /1.1 lens.

ith Take-Up

w
Motor. Variable Speed Motor.
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aphragm. Whatever you want. And never
more than you want.

Whatever Bolex you choose, you'll have
a camera capable of turning out films of
professional quality—rock steady and
sharp. A camera whose built-in features
can produce fades, lap dissolves, double
exposures and many other sophisticated
effects.

Below are suggested Bolex combinations
for various uses.

For a free 32-page catalog, Industrial Bul-
letin and list of Bolex dealers near you,
write to address below:

BOL.E>X
Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036,
Other products: Hasselblad cameras and accessories,
Hermes typewriters and figuring machines.

Bolex H-16 Rex-5.
/ario-Switar Zoom Lens
ully automatic
gh-the-lens exposure
ol. 400" Film Magazine
Take Up Motor. MST
t Speed Motor with sync
or. Blimp for silence.
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There
canbeno
water pollution
control...

...until you first know exactly what the water contains.
The Technicon®*CSM*®6 is the perfect instrument to tell
you just that, because it allows you to simultaneously
analyze any six of the following nutrients and param-
eters: Ammonia, Nitrate, Nitrite, Orthophosphate,
Total Inorganic Phosphate, Iron, Silicate, Copper,
- Chloride, Chromium, Cyanide, Phenol, Sulfate, and

Hardness.

A CSM 6 unit is 48 inches wide, 32 inches deep, and
75 inches high, which makes it possible for you to

~ monitor water on a ship far out at sea or effluents nearer

shore. The CSM 6 works on-site around the clock no

- matter where you use it. Both the Monitor and the alter-

native Laboratory Model print out a permanent written
record, and all data produced by the CSM 6 can be made
available for computer evaluation and statistical

_ analysis. A series of CSM 6 systems can also be used as

_ an early warning system for accidental discharges.

The CSM 6 is based upon the continuous flow
principle perfected in the Technicon AutoAnalyzer,”
- basic models of which are available for analysis of

- hand collected samples.

For further information, please write to Depaf N

®

e ol
B e A
7

A &3
St e Rt )
i, .

“pwh

Technicon Industrial Systems_.
Division of Technicon lnstrumeg}s’* g
Tarrytown, New York 1059.’»' ‘é’

g

.



For more of a look

=

at little
worlds ¢

e e e e o
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/" Dialux

Dialux 18 the latest mem- / Please send me your catalog

ber of our new generation of ,’ ‘lefs“”t_“”g the "em_"“'k.“bfe N
Leitz trend-setting micro- 1‘ Dialux Laboratory Microscope.
scopes. The maximum in Il

laboratory microscopes...in | Name Bl

looks, inrefinements, in capa- \

bility. \\ A(I_(h'_ess
Whether your daily work \\\

load demands visual observa- LY

tion or photomicroscopy in dark- s

Zip ~

. . NG
field, fluorescence, polarized light, “~_
phase contrast, or conventional bright-

Ll ol

/

<)
| e

N\,
\,
\,
\
\

\ field, this remarkable instru-
ment handles it with compe-
tence...and handles it day
in, day out with ease.
Microscopy of the 70s
will look even brighter
/ through the lenses of your
/  Dialux, the last word in future

/ .
/ MICroscopes.

\
\
|
|
|
|
/

- 5 W E. Leitz, Inc.
Tm— Ja.tz Rockleigh, New Jersey 07647
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For automatically controlling rate of temperature
rise in Thomas-Hoover Melting Point Apparatus.
Ensures compliance with U.S.P. specifications for
melting point determination on pharmaceutical
products. Increases accuracy of m.p. determina-
tions by eliminating subjective operator error in
establishing and maintaining constant melting
rate.

Frees analyst for other duties by making it un-
necessary for him to remain at the instrument
during bath warm-up. Assures inter-shift and
inter-plant uniformity in technique and results.
Usablewithall Thomas-Hoover units now inservice.

Specifications
Range 0 to 360°C.
Heating Rate Options 15, 1, 1%, 2, 3, 5 and 10 degrees
per minute.
Heating Rate Accuracy within 19 of selected rate.
Installation. No modification of Thomas-Hoover unit
is required. Platinum resistance thermometer probe
mounts in standard melting bath unit. Plug-in har-
ness completes necessary circuitry; no re-wiring re-
quired. Locking clamp secures autotransformer rotor
at maximum input position.

Operation. Operator sets program starting point to
a few degrees below, and high temperature limit to a
few degrees above, the expected melting point. Pro-
grammer is switched to isothermal mode, desired
heating rate is selected, and power switches are turned
on. When bath reaches the selected program start
point, the isothermal control maintains this tempera-
ture.

The operator, who has been free to perform other
duties during the heat-up period, now switches unit to
programmed mode, and begins observing sample. The
bath temperature increases at the selected rate, as in-
dicated by the advancing white pointer.

After recording the melting point the operator may
permit the temperature to rise to the temperature
preset as high limit, if samples of higher melting
point are to be subsequently programmed. Alterna-
tively, operator may return programmer to isothermal
mode, reset the program start point, and allow the
bath to cool to this point for repetition of the deter-
mination. Rate of temperature rise may be changed,
stopped, or started, at any time during operation.
6406-R10. Programmer, as described. For 115 volts, 60
cycles, a.c. Without Melting Point Apparatus . .800.00
6406-R20. Ditto, for 115 volts, 50 cycles, a.c. ....800.00

Bulletin 155 sent upon request.

/M ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents
VINE STREET AT 3RD « P.O. BOX 779 « PHILADELPHIA, PA. 19105, U.S.A.
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Tame the elements.
Mine the metals.

Unicam SP90 Series 2
Atomatic Absorption
Spectrophotometer

Built-in flame emission facility

Wide choice of flame and burner
systems

High accuracy and precision

Digital readout and printout option
Multiple lamp turret

Built-in continuous scale expansion
Complete range of analytical methods

Unicam SP92 Automatic
Sample Changer

Useable with any Atomic
Absorption instrument

Provides a trigger signal to operate
the typical digital printer associated
with AA instruments

Analyzes up to 32 samplesin 20
minutes

Alternate sample times available

Between samples reference
solution is aspirated from a reservoir

Model 4 Blood Serum
Spectrophotometer
Simultaneous Sodium, Potassium,
Calcium and Magnesium analysis

Automatic Print out of results in
Concentration

0.05 ml blood sample requires only
asingle dilution

PHILIPS
ELECTRONIC

INSTRUMENTS

750 S.FULTON AVE. MT. VERNON.N.v. 10550
A OIVISION OF PEPI, INC.
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by National Appliance Company

For full information on
National’s Environmental Rooms ...

Main Office and Factory
10855 SW Greenburg Rd. ¢ Portiand, Ore. 97223

District Sales Offices:

2720 River Road * Des Plaines, lllinois 60018
P.0. Box 103 « Cherry Hill, New Jersey 08034
P.0. Box 10833 » Los Angeles, California 92711

See the Environmental Walk-In Room in Booths E-22/23 at the FASEB SHOW! -
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Let's
separate
centrifuges =~

L2 separation to look for a reliable ““separator.” That's
- why we say “Let's separate centrifuges.” All centri-
fuges are not alike, and it does make a difference
which one you choose. The SORVALL RC2-B Auto-
matic Refrigerated Superspeed Centrifuge has set
the standard in its range for automatic programming,
Gyro-Action Self-Centering Direct Drive, control ac-
curacy, big, smooth-wall stainless steel chamber and
reliability of performance. Eight angle and horizontal
rotors are offered currently. If your need is for low-
temperature centrifugation, buy the reliable one —
buy the RC2-B. You'll also get personal service! From
lvan Sorvall, Inc., Norwalk, Connecticut 06856.

SORVALL

RC2-B Automatic
Superspeed Refrigerated
Centrifuge

20,000 rpm up to0 49,500 x g

Write for Bulletin SC-4LSC
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That alone will bring you by
return mail our new enlarged
catalog of C¥and H?3labeled
compounds. Then open wide.

Inside Catalog R you will find
over 800 radioactive chemicals
for research. Synthesized by
NEN, purified by NEN,
stocked by NEN, guaranteed
by NEN —and ready to go.

Every item listed is on the
shelf (or in the refrigerator) for
fast delivery. So use the phone
and give us a chance to show
you just how fast.

Jeajony puejbul maN

HOHVISIH HO4 STVIINIHI JAILOVOIaVYH

29071V

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telephone (617) 426-7311 Telex: 094-6582




The photometric accuracy, range, and resolution of the
Gilford true linear absorbance photometer have made
Gilford spectrophotometric systems indispensable “‘work-
horse’’ instruments in laboratories throughout the world.

Gilford resolution is 0.001 A with 0.5% A accuracy
throughout the 0.000 to 3.000 A measuring range.

The basic Gilford Model 240 spectrophotometer em-
ploys a precision Gilford monochromator that combines
optical purity and easy accurate adjustment to match the
sensitivity, stability and operating ease of the photometer.

The unequalled photometric capability of the Model 240
permits it to be adapted for virtually unlimited uses as a
wide range UV-VIS spectrophotometer. A group of versa-

EXPANDABLE
UV-VIS SPECTROPHOTOMETERS

tile accessories, designed as “'building blocks,”” enable you
to equip your Model 240 as you need it.

Rapid quantitation of enzyme reaction rates, rapid sam-
pling, electrophoregram scanning, and flow through moni-
toring are but a few current applications.

If you are considering either a manual or automatic
spectrophotometer, consult your Gilford representative.
He will show you how you can enjoy maximum produc-
tivity now, and how the Gilford program of continuing
development of readily adaptable accessories will protect
your investment with . ..

FLEXIBILITY TO MATCH YOUR GROWING NEEDS

® GILFORD INSTRUMENT LABORATORIES INC., OBERLIN, OHIO 44074

nr EXCLUSIVE REPRESENTATIVES THROUGHOUT THE WORLD ... IN EUROPE, CONTACT:
Gilford Europe, S.A. *74 Rue M.S. Defresne *94-Vitry-Sur-Seine *Phone: 726 43 70

“Booth Nos. T and U, 4 and 5, FASEB Meetings"
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The readout from Photovolt’s NEW DENSICORD
provides a permanent patient record which in-
cludes...his individual strip...recorder trace...
and printout.

The printout is fully automatic, no guessing of
fraction separations or tedious counting of in-
tegration marks.

Strip preparation with the Photovolt system
eliminates...floppy strips...pipetting...variable
applications...chemical preparations.

The Photovolt system provides everything you
need for routine serum protein electrophoresis.

Now no more fuss or doubt.

\V’ PHOTOVOLT CORPORATION 1115 Broadway, New York, N.Y. 10010 + (212) 989-2900

"See Us At FASEB Booth F9.”
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SERIES 7620 GAS CHROMATOGRAPHS

a measure of
GC stability

The surest way to test the overall stability of your gas
chromatograph is to observe the detector baseline
while you rapidly program the oven to a high tempera-
ture and back down again. We do it to every new HP
Series 7620 GC during checkout. Results are typically
like the trace shown here: less than 1% detector
baseline deviation during a 20°C/minute program
from 100°C to 300°C and back to 100°C. In these days
of almost universal use of electronic integrators and
computers, this kind of GC system stability is more
than just comforting. It's your assurance of qualitative
and quantitative precision every time you run a sam-
ple ... and that's the name of the game. Write for our
new 18-page bulletin on the 7620: after you've read
it, you'll know why the 7620 performs the way it
does. Prices start at $5150 for a dual TC detector
instrument. Hewlett-Packard, Route 41, Avondale, Pa.
19311. In Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT Ef PACKARD

ANALYTICAL INSTRUMENTS
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If everyone were easily satisfied,

Zeiss microscopes are made for the mi-
croscopist who demands the best. Re-
gardless of what Zeiss microscope you
buy, you get the world's finest optics. And
you get the ultimate in mechanical preci-
sion. Simply to look through the optics and
to touch the focusing knobs on any Zeiss
instrument is proof enough.

Our Universal Microscope is exactly
what its name states —it is universal, and
universally accepted for all applications.
But we also offer another instrument, the
WL, that for many applications is in the
same class. Even if you normalily find sat-
isfaction hard to come by, you'll find it eas-
ily with one of these microscopes. Which
one depends upon what you want to do.

The Zeiss WL Microscope
The WL is an outstanding instrument for
most transmitted-light applications, in-

The Zeiss WL Microscope

cluding: brightfield, darkfield, phase con-
trast, Nomarski interference contrast,
fluorescence, polarization, microprojec-
tion, photomicrography.

A look at just a few of its key features
will give you an idea of its excellence:

1. Objectives —the most essential
component of any microscope. Zeiss ob-
jectives are world-famous for their quality.
Available for the WL is a complete line of
Planapochromats from 4/0.16 to 100/1.3
—and only Zeiss can offer so many. Com-
plete lines, too, of Neofluars, Planachro-
mats and Achromats. Each, in its class, is
the world’s best.

2. Brightfield —Phase Contrast—
Nomarski Interference Contrast without
changing condensers or objectives. And
there's no need for a centering telescope
either, because the exclusive OPTOVAR

Circle No. 4 on Readers’ Service Card

Magnification Changer has an auxiliary
lens for centering the light ring on the
phase ring. The OPTOVAR also lets you
easily change magnifications without
changing eyepieces.

3. Stages —Rotating and Centering,
Mechanical and Gliding, Polarizing—the
most versatile, the sturdiest and smooth-
est made. Even if you exert pressure on
these stages, they won't slip .

4. Attachments —There are cameras
(35mm, 4 x 5, Polaroid®, motion picture
and video), auxiliary binocular and mo-
nocular tubes, projection screens, draw-
ing attachments, a refractometer, etc.,
etc.—just about anything you might ever
want.



there would be no need for Zeiss.

The Zeiss Universal Microscope

With the Universal, you can do all the
things in transmitted light you can do with
the WL—plus a few others. What's more,
this is a truly great instrument for re-
flected light. Perhaps its outstanding fea-
ture (aside from the magnificent optics
and extra-sturdy stand) is the fact that you
can switch from reflected to transmitted
light, or vice-versa, just by flipping a lever,
without changing light sources.

Let's take a closer look at the Zeiss
Universal Microscope:

1. Objectives —the same great objec-
tives as the WL has. And, in addition, a full
line of Epiplans for reflected light work, and
famous LUMINARS for photomacrography.

2. The Microscope Stand—the sturdi-
est stand of any desk-top microscope. This
extra stability allows use of the Microscope

The Zeiss Universal Microscope

Photometer for both reflected and trans-
mitted light, and is of benefit if a great
deal of 4 x 5 or motion picture photogra-
phy is employed.

For reflected light, more intense light,
or fluorescent illumination (including
phase-fluorescence), the special illumina-
tors, rather than being accessories, be-
come part of the instrument, contributing
to its ease-of-operation, compactness and
sturdiness.

3. Attachments —The same cameras,
projection screens, drawing attachments,
etc., as for the WL—plus the Microscope
Photometer and the Microhardness Tester.

To sum up, the Universal is the instru-
ment to buy when your applications are
truly universal, when you have to switch
from one mode to another during your
work. The WL is superb if you are mainly

concerned with transmitted-light micros-
copy. But no matter which Zeiss micro-
scope you choose, we know you'll be
satisfied. Because both are made specifi-
cally for the microscopist who is hard to
satisfy.

For more information on the WL or
Universal (or on any of the others in our
line) write Carl Zeiss, Inc., 444 Fifth Ave-
nue, New York, New York 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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Top: Model 270 Fraction Collector
Center: Electrophoresis Power Supply
Bottom: Model UA-2 UV Monitor

Model 210 Density Gradient
Electrophoresis Apparatus

Accurate analysis and fractionation of mixtures has been
possible for some time with conventional density gradient elec-
trophoresis equipment. Now easy determination of electrophore-
tic mobilities as well as physical separation of mixtures and
quantitative microanalytical results can be obtained with the
new ISCO Model 210 Density Gradient Electrophoresis appara-
tus. Microgram size samples can readily be separated. Low sam-
ple concentration permits the use of dilute buffers, resulting
in a wide operational temperature range of from 0 to 25° C.

The Model 210 makes repeated scans of zones during migra-
tion through a density gradient column. A water-jacketed Teflon
central tube contains a gradient which is raised and lowered
past a narrow-bandwidth UV-absorbance (0.D.) monitor at
programmed intervals. Recorded scans during migration pro-

Scanning
Density
Gradient

Electrophoresis

Model 430 Programmed Electrophoresis Pump

vide data to confirm uniform migration rates or to plot changing
migration rates for the purpose of determining electrophoretic
mobilities. Quantitative results can be obtained from these
scans or from a final chart record made automatically at the
conclusion of migration as separated specimen components
are discharged into a fraction collector for further assay. Figure
1 is a profile of a typical run showing the relative positions of
the same peak during the first and eighth scans. Note that re-
peated scans have not resulted in loss of resolution.

Semipermeable membranes between the buffer and elec-
trode chambers and the gradient column eliminate the diffi-
culties normally associated with loading density gradient
electrophoresis equipment. There is no need to maintain hydro-
static equilibrium: the gradient may be pipetted directly into
the column. The separating membranes also prevent pH changes
at the electrodes from reaching the gradient column.

The Model 430 programmed electrophoresis pump controls
the number and timing of scans, the timing of electric field
applications, and finally discharges the entire gradient column
into a fraction collector. The apparatus need not be attended
after setup.

A similar preparative apparatus which has a larger capacity
but can monitor the gradient only during discharge is also avail-
able. Much of this electrophoresis apparatus can also be used
for monitoring column chromatographic eluants or for fraction-
ating centrifuged density gradients.

For more information, please request brochure E121.

Patent Pending

INSTRUMENTATION SPECIALTIES COMPANY, INC.
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FIGURE 1. ZONE POSITION IN GRADIENT COLUMN
IS 4700 SUPERIOR LINCOLN, NEBRASKA 68504

PHONE (402) 434-0231 CABLE ADDRESS: ISCOLAB LINCOLN

"See Us In Booths D121, D122, E121, and E122 at the Federation Exhibits.”
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The LAB-K Pre-computer
with plug-in programming

LAB-K is a new, all solid state controller kit for the
psychology laboratory. It stands alone, works alone,
controls alone. In its basic $2,700 configuration, it will
do most of the time and event control functions that you
would want done, all by itself.

In the building block kit is a hardware programmer. A
200-position plug board provides all the functional control
capabilities that the most expanded configuration of
LAB-K requires . .. the patch board receiver prewired by
printed circuit board techniques. Setting up an experi-
ment, or changing to another experiment, is a simple
matter of plugging in. And expanding is simply a matter
of plugging in.

But beyond all that, LAB-K is also a pre-computer. It

laboratory. Furthermore, the modules are compatible
with the complete K-Series module line that was first
designed for the industrial factory environment. They are
that rugged.

Write for the LAB-K brochure and the ‘“Positive Logic
Handbook™. The button will be sent along too.

r------------------------------

COMPUTERS - MOOULES

Biomedical Department #152-B
Digital Equipment Corporation
146 Main Street

Maynard, Mass. 01754

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

1
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1
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. 3 K C k Name Title
is designed to interface easily with the computer that you
may acquire in the future, and will back up that computer Company
through the life of an experiment. (Remember it stands
alone.) Address
LAB-K is made with K-Series solid state modules that ) .
are ultra-reliable, easy to use, and designed to be immune City State Zip
to the electrical noise generated by other apparatus in the |l we s e e m e e - - - - - - - - - - - - ——— ——— - -
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TheVIVONEX AMINO ACID ANALYZER, Model 10V provides:

Rapid Analysis Precise Quanti- imple Operation
r tation—Typical Requires no
per hour. error less than i i
“ S
0.

A REVOLUTIONARY CLINICAL AND RESEARCH TOOL:

Quantitative,Automated
Amino-Acid Analysis

by Gas-Liquid Chromatography
at Unprecedented Speed



Digital Readout
—Automated
integration and
printout avoids
tedious
calculations.

Swift Sample
Separation—No
need for
cumbersome
separations from
interfering
substances.

Versatility—For
routine clinical
sample analysis
and for amino-
acid analysis in
research on
plasma, urine,

Reliability
—Simple,
unitized
construction
reduces down-
time to the
minimum.

protein hydroly-
sates, food,

tissue and other
biologic materials.

The Vivonex Amino Acid Analyzer, Model 10V, is The automated, digital printout feature substan-
the first and only instrument that will quantitatively tially decreases the time required for data

and automatically convert amino acids to volatile reduction. Precise analysis can be achieved with
derivatives and analyze them accurately by gas- samples containing as little as 0.02 micromole of
liquid chromatography. Precision is substantially a given amino acid.

higher than that achieved with cumbersome column

chromatography techniques employing resins. : . : y :
Gy 9 e For complete information on this unique instrument

Now, amino acid determinations on a limitless write or phone Mike Beigler:

number of biological materials can be made by VIVONEX Corporation
laboratory or clinical personnel with limited 867 West Dana, Mountain View, California 94040
training. (415) 969-1100

Visit the Vivonex exhibit at the 54th annual FASEB meeting in Atlantic City, 13-17 April 1970, booth Nos. K-102 and K-103.



That’s advantage No. 1.

They’re totally transparent.
You can observe everything that
happens. From any angle, at
any time.

Advantage No. 2 — They are
practically indestructible. Made
from crystal polycarbonate they won’t dent
or break, resist most chemicals and wastes,
are highly resistant to contamination by
most toxic substances, and can be autoclaved
up to 290°F.

Advantage No. 3 — They are simple
in operation but positive in results.
The separation mechanism for feces
and urine assures efficient collection
~~ without contamination of urine or
©- 7 leaching of feces. The top portion of
~——~ the cage can be removed to collect
samples without disturbing the animal. The
urine collection 1eceptacle can
be removed for easier, more ¢
efficient cleaning.
These are only some of the advantages of the
only plastic metabolism unit on the market.
The patented Econo Model E-1100. We de-
veloped it in cooperation with research per-
sonnel of Southern Illinois University. At its
unusually low price it is an exceptional value
for any research, college, or university lab-
oratory in which nutritional, toxicological,
trace element or metabolism studies may be
performed.
As we've already said, certain advantages
of transparent plastic construction are read-
ily apparent ... observability, economy
and indestructibility. But other features
are worth much closer examination.

The fact is that the animals will be
healthier and safer. Why? The solid
sides practically eliminate drafts. The b
low thermal conductivity of polycarbonate
28
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effectively reduces chills and
upper respiratory diseases.
And, because of the combina-
tion of material and design,
lightweight E-1100 Metabolism
units are completely portable.
They can be used on any labo-
ratory bench without special support. Stand-
ing 12-in. high they are only 8—5/16-in. in
diameter.

The feed hopper (but not the water bottle)
is a standard component of the E-1100 Meta-
bolism unit. A stainless steel i
wire insert provides access to
the feed hopper, which is de-
signed to increase analytical ac-
curacy by minimizing feed-loss due toscatter.

A critical element in the design is the deflec-
tion system. A unique outside shelving ring
deflects food and water. This assures that
e anything escaping from the hop-
: per or water tube is drained off
outside the urine collection system.

Lastly, the Model E-1100 does not impose
severe size limitations on the animals to be
studied. The standard Model E- 1100 accepts
all types of animals, including <

mice, small rats and hamsters,
as large as 200 grams, or as
small as 15 grams. A special
stainless steel insert-adapter can be easily
installed in the food hopper access unit to
make it suitable for the smaller animals.

No matter how you look at it, the fully
transparent, plastic Econo-Metabolism unit
Model E-1100 offers many advantages

to every laboratory. We detail them
~ all in our new catalog. Just ask for
it. We haven’t got a thing to hide. Write
the Scientific Division, Maryland Plastics,
\‘/\m/ Inc., 9 East 37th Street, New York,
New York 10016.

(=22 )
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Meet Datapoint.
Its 20 times faster
than other multipoint recorders.

And infinitely more versatile.

This new high-speed multipoint re-
corder by Brush runs off as many as 20
samples per second on 2 to 8 patients.
So it’s great for monitoring fast-chang-
ing variables in systemic and wound
temperature, heart rate, ECG and the
like.

Datapoint handles mixed inputs
from high and low level inputs. All
on one chart. Recordings come out
clear, crisp, uncluttered. And Z-folded.
You've got a choice of 12 chart speeds,
pushbutton controlled.

About that versatility. Datapoint
works in three modes: multipoint
sampling, intensified sampling, for
channels of high dynamic content, or
continuous single channel recording.
So you get much more than just a fast
multipoint recorder. Without paying
more to get it,

And Datapoint is accurate, too. A
full 99.5%, enforced by a non-contact
position-feedback system. It's a first
in this type of recorder. (But a proven
success in countless Brush direct writ-
ing oscillographs.}

Speed. Versatility. Accuracy. These
make Datapoint a new conceptin re-
cording. There’s never been anything
like it. You'll find more proof in the
Datapoint brochure. Send for your
copy today. Brush Instruments Divi-
sion, Gould Inc., 3631 Perkins Ave-
nue, Cleveland, Ohio 44114,

GouLD BBUSL

rush oATAPOINT




What makes one tonstant
temperature trcvlator better
than another?

For one thing, the Laudo
Duplex Pump. /=]

All constar
temperature circ
heat. Some, like the
K-2/RD shown her
But this Lauda model ca
Its duplex pump enable
to and from an external opi
whether the bath is positione
with the circulator. Liquid will alw
because its duplex pump provides simull
You won't find this feature on many constant

Another nice thing about this lauda is its automat nir.
It prevents accidental emptying of the bath by balancing pressure and
suction, thereby keeping liquid levels constant in all parts of the system.
These features add up to a better, more versatile circulator.

Besides the K-2/RD, which circulates liquids at temperatures from
—10°C to 150°C, duplex pumps and the automatic liquid level control
are also available in our N and WB series models. Some of these
heat up to 330°C, or cool downto —130°C. Of course, solid state rela
excess load protection, drainage and flow control valves and stainless
steel construction of all immersed components are standard on all
Lauda Circulators. :

Which lauda is best for you? Get our free catalog to help you
Write: Lauda Circulators, Division of Brinkmann Instruments
Cantiague Rd., Westbury, N.Y. 11590.

In Canada, write: Brinkmann Instruments (Canadal) ltd.,
50 Galaxy Boulevard, Rexdale (Toronto) Ont.



The first radioactive enzymes in other-
than-custom quantities now are available

WORTHINGTON from Worthington Biochemical Corpora-
M tion. They give the life scientist some new,
l precise, and versatile tools for his investi-

gative work.

The Worthington group of radioactive
biochemicals is comprised at present of
seven hydrolytic enzymes which are cur-
rently receiving considerable investiga-
tive attention. They include radioactive
ribonuclease, pepsin, chymotrypsin, lyso-
zyme, deoxyribonuclease, trypsin, and col-
lagenase. Four radioactive substrates—
deoxyribonucleic acid, ribonucleic acid,
soybean trypsin inhibitor and a-casein—
also are included in the product line.

The Worthington radioactive enzymes
offer the researcher advantages of sensi-
tivity, specificity, and convenience:

—with radioactivity levels ranging from

3 to 30 pc/mg, the enzymes can be de-
tected with much greater sensitivity
than is allowed by current procedures.

RadioaCtiVB enzymes —radiation detection and quantitation

with standard laboratory scintillation

e e new tools for counters is simple and rapid.

—the presence of radioactive enzymes
can be detected despite their being

bio Chemical researCh inactivated or inhibited.

Worthington assay data indicate that

g the radioactive label is on the individual

from WOI‘thlngtOD amino acid molecules making up the en-
zyme. This avoids complications of using

iodination or other “external” labels. That

the enzyme remains catalytically active is
analytically established.

See what impact internally-labeled en-
zymes can have on your work. Write for
product literature, technical data and
working sample.
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* The Diapan demands minimum effort for out-
The Rel(:hert standing results in routine research applications.
. > It is a compact, easy-to-use stand with built-in
Dla an Mlcroscope' illumination and filter control. Lamp housing is
P ' fitted with 100W halogen lamp. Microflash
insert is also available.
Coarse and fine focusing adjustments are

for People controlled from a single knob.
y Best of all, it offers the unmatched quality of
Who dont Want tO Reichert instruments plus the reliability of AO.
Ask your AO Representative for a demon-
stration or write for detailed information.

get too involved. S

AUSTRIA

" @ AMERICAN OPTICAL
® CORPORATION
SCIENTIFIC INSTRUMENT DIVISION « BUFFALO, N.Y. 14215



Now, for the first time, you can
obtain a complete package for
nuclear monitoring of flowing
samples. How? Through a combi-
nation of the Beckman B-Mate™
liquid scintillation counter and
the new Flow Cell flow accessory.

For research and industrial
use, the combination permits
analysis of continuous flow in
column monitoring, in tracer
analysis and in nuclear water
pollution (streams, sewage, reac-
tor centers).

«— Circle No. 16 on Readers’ Service Card

Flow Cell, with its own mixing
chamber, virtually eliminates the
need for vials; it also reduces
excessive personnel sample han-
dling, and human error. Once set
up, Flow Cell will take a sample;
add and mix cocktail; transport
the mix to the counting chamber;
count the mix to a preset time;
empty the chamber; and repeat
the entire cycle. An auxiliary
timer on Flow Cell counts each
sample between increments of
6 seconds, 6 minutes, 60 minutes,

Nuclear monitor of
continuous flow-
onIy_Beckman has it packaged.

or 6 hours. A strip-chart recorder
and digital printer are available
as optional accessories.

Write for Data File 407 and find
out how Beckman provides the
best in liquid scintillation count-
ing. Scientific Instruments Divi-
sion, Beckman Instruments, Inc.,
2500 Harbor Blvd., Fullerton,
Calif. 92634.

Beckman:

INSTRUMENTS, INC.
INTERNATIONAL SUBSIOIARIES: AMSTEROAM; CAPE TOWN; GENEVA; GLENROTHES
SCOTLAND; LONDON; MEXICO CITY; MUNICH; PARIS; STOCKHOLM; TOKYO; VIENNA
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farmers daughter

S/P has no traveling salesmen.
Our 230-man field representative
organizationvirtually blankets the
laboratory equipment and supply
industry. So your S/P Represen-
tative never has to stray more
than 50 miles from home. Of

course, your local laboratory supply com-
panies can say the same thing. But there’'s
a lot they can’t do. Like stocking 100,000
items. Or ordering out-of-stock items in one

34

never heard
o} us
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minute via super-speed TWX-T
service. Or servicing everything
they sell. If, like the farmer’s
daughter, you never heard of us,
you’ll find our nearest S/P office
listed in the Yellow Pages in
major cities. S/P ... the single

source for all laboratory equipment, supplies,
scientific instruments. Scientific Products,
a division of American Hospital Supply Cor-
poration, 1210 Leon Pl., Evanston, Ill. 60201.

Circle No. 42 on Readers’ Service Card —>



Even more
versatile:

Our new Model XVI Polarograph is
a strip chart recording instrument
suitable for both research and
routine analytical applications.
Designed to take advantage of re-
cent developments in the technique
of D.C. polarography, it provides
facilities for recording the deriva-
tive polarogram with or without
damping and for compensating the

residual current to provide materially
improved step definition at low
concentrations.

For maximum flexibility in experi-
mental conditions, there are 22
current sensitivities ranging through
3 decades from 0.001 to 1.00 xa/mm;
11 fixed ranges of polarizing volt-
age, 1, 2, or 3 volts in span; 3 scan-
ning rates; 3 chart speeds; 3 degrees
of RC damping; and a total

zero displacement range of 11X full
scale.

We've priced the Model XVI at
$1800.00. That includes electrolysis
vessels, electrodes, capillaries,
mercury reservoir, chart paper,
pens, tubing, connecting cable—
everything you’ll need.

For complete specifications or a
demonstration of this instrument,
please call your Sargent man or
write directly to us.

Polarograph Is a registered trademark of Sargent-Welch Scientific Company

 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
Springfield, N.J./Toronto/Montreal/Vancouver







When an employee grits his teeth,
clinches his fists and generally loses
his “cool” over milligrams, don't
replace him. Replace the lazy, un-
reliable and sluggish balance he is
using. Order a Mettler.

If you buy him a new Mettler
H20T analytical balance, he will find
it a pleasure to weigh milligrams
again. A Mettler is ?ust, reliable, hard-

time and eliminates jangled nerves.
The ring weights, arranged in a

working, and accommodating. It saves

me to ordera Mettler

concentric pattern, are rapidly and
smoothly removed from the hanger
without any “hang ups”. The Mettler
air damping system annuls the time
required for the optical scale to come
to rest. Weighing-in is fast and ac-
curate with the filling guide. The net
weight is read directly without any er-
roneous arithmetical calculations,
thanks to rapid taring throughout the
full weighing range and the separate
tare weight indicator. The weighing re-
sult is registered in a compact row

of figures.

The nicest thing about the H20T, how-
ever, is its “schizophrenia”. It is actually
two analytical balances in one: a semi-
micro balance with a macro capacity
(0.01-mgreadability and 160-gweighing
range).

So when you see an employee
coming “unglued” over his balance,
why not order a Mettler for him... the
balance that gets along with people.

If he gets upset with o Mettler, it's
time to give him a vacation!
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Mettler Instrument Corporation
Princeton, New Jersey, USA
Greifensee - Zurich, Switzerland
Giessen, West Germany
Arnhem, Netherlands
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With the LKB 8600 Reaction Rate
Analyzer, you won’t have to
STOP in the middle of things
when you’re running multiple
enzyme activity analyses. The
LKB 8600 keeps operating even
when you SWITCH from one
reagent to another.

While one determination is
being processed, you can con-
nect another reagent bottle to the
second independent pumping
system and ready the analyzer
for the next determination —
whether it be GOT, GPT, LDH,
or any other enzyme determina-
tion made at 340 nm. Obviously,
that’s a savings in time.

Once the measuring time
(1 to 9 minutes) and recording

38

range (0.05 or 0.2
absorbance unit) are selected,
the analyzer automatically feeds
and processes up to 100 samples.
The LKB 8600 Analyzer thermo-
statically heats the sample at
35° C...adds a pre-measured
volume of reagent . . . measures
the change in absorbance during
the reaction. . . and records

the results in strip-chart form.

Circle No. 12 on Readers’ Service Card

Then too, the LKB 8600 prom-
ises to increase your output and
to reduce your cost per test
for a number of key enzyme
activity analyses.

For more information, contact
your Fisher Med-Lab Represent-
ative or write Fisher Scientific
Company 1020 Fisher Building
Pittsburgh, Pa. 15219

F-794

Fisher Scientific Co.
SCIENCE, VOL. 168



A Newsworthy Compendium of How EAI Hybrid, Digital and Analog systems help make a complex world relatively simpler.

S0 OTHERS
MAY BREATHE
EASIER

GC PEAKS AND
THE SOFTWARE
DEMON

IMITATION
POLLUTION CAN
BE A SOLUTION

KINETIC DATA
MEANINGFULLY
SHAPED BY
COMPUTER

3 APRIL 1970

Breathing is a pretty-much taken-for-granted activity. Until it stops.
Or until you look into the efforts of researchers and physicians in that field.
Measuring respiratory pressure and volumetric-flow rate is pretty
straight-forwardly accomplished with conventional transducers. But there are
other important parameters that are determined by these characteristics:
total inspired volume and breath-by-breath volume. Then there's total work,
compliance and respiratory resistance. All of these values used to have to be
calculated by hand. Tedious and time consuming. More lately they were cranked into
a digital computer. Less tedium, but still a delay. Now, thanks to EAI analog
computers, all calculations can be accomplished instantaneously and presented
simultaneously with the original measurements on a strip chart. Besides the
obvious value of showing a researcher what's happening when it's happening, our
lower-cost machines also open new doors to monitoring patients. We've got
some dramatic stories on how EAI analog computers are helping in other areas of
research into physiological dynamics. By writing to "Bio-medical", Dept. 206R,
you'll get them by return mail.

As with motherhood and the flag, consensus holds that computerized data
acquisition is with us to stay. But, in practice, it all can get a bit sticky. Take
data from an analytical instrument like a GC. A few giants in the industry con-
tinue to stumble over problems in GC like noise, signal processing, or really use=
ful software. EAI is still the pioneer here in its PACE analytical data system.
One seemingly small thing is a software technique for resolving complex GC
peaks. It consistently and accurately apportions complex areas, ranging from
overlapping components to poorly resolved shoulder peaks. Part of the technique
accommodates the usual "skew" in component elution to give consistent improvement
in accuracy of quantitative analysis. (Our research people gave a paper on it
at the 158th National ACS meeting.) It's all part of the whole PACE system--a
turnkey data system for many analytical instruments--GC, mass spec¢, and the like,
For a copy of the paper and a detailed booklet write to "PACE", Dept. 206R.

A topic certain to stir up the citizenry these days is pollution--any kind
of pollution. Take a simple thing like free oxygen in water. Overload the water
with oxygen-hungry chemicals--no oxygen. Or develop too many organisms--plant life
prospers (called eutrophication) and no oxygen. Either way, no fish. And with no
fish, you've upset the water ecology. Pragmatic scrutiny tells us we can't shut
down our industries to bring back pristine, airy waters. Fortunately, we can
imitate these conditions by computer simulation, and get a grip on the ameliorative
aspects of a solution.

Recently, EAI provided the HEW with a hybrid-computer simulation of the
Delaware River Estuary. From this simulation engineers can tell where to best
locate stand-by reservoirs, what flow rates to employ, and when to use them. We've
written this one up. A request to "Delaware", Dept. 206R, will get you a copy,
and get us both cracking on another solution.

In olden times petrochemical-process design involved finding rate and
equilibrium constants for several reactions required a trial-and-error method.

’ Much trial. Much error.

Most process designs involve the solution of ordinary differential equations
--in a lumped-parameter system where changes are taking place in time but not
space. With the use of analog computers, solutions poured forth. However, distributed
parameter systems involve changes in time and space simultaneously--expressed by
partial differential equations. Many approaches to PDE solution have evolved for
digital computers. But such solutions consume more and more hardware, with
ever-present error creeping back in as problem complexity increases.

‘Hybrid computers clear this difficulty up. Kinetic data are programmed into
the analog portion, actual results go into digital computer memory. The analog
makes a series of process condition runs, the digital stores the data, matches the
results from the plant and computes least mean-square deviations. The "solution"
has been found when results of simulation most closely match actual conditions,
and no further reductions can be made in mean square deviation values. Optimization
is achieved--in time, money and results.

After much struggle, EAI is pleased to offer a software package in this
arcane speciality--write to "Kinetic", Dept. 206R. Electronic Associates, Inc.

West Long Branch, N.J. 07764. An equal-opportunity employer with unegualed employment opportunity.




GOMPARE THE " ow

PRESENT METHOD OF CLINICAL SPECTROPHOTOMETRIC ANALYSIS

€.
2. Place cuvette in spectrophoto- 3. Read % transmittance or
meter and align index mark. log absorbance.

s

4. Record reai.

5.Find %Tor A on calibra 6. Follow intersect line to concen-
. . follow line to intersect curve. tration axis. Read concentration

e

7. Record cdhcentraﬁdn.ﬂ o 8. .Remove cuvette from 9. Empty cuvette and wash clean.

spectrophotometer.

NOW YOU CAN SAVE 7 OF THESE
10 STEPS AND INCREASE ACCURACY

10. Dry cuvétte and
store for next use.
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WITH THE

R FAST SAMPLING, LINEAR READOUT “SYSTEM” FOR CLINICAL ANALYSIS

1. Press sample vessel up agalnst
Autofill intake trigger,

2. Get diect concentration
readout.

i 2
ik . Y
i Ll

.3. Record the concentration
value.

PERKIN-ELMER

3 APRIL 1970

The new Coleman *‘System’’ for
clinical spectrophotometric analysis
is made possible by—

* New Junior® [IA Spectrophoto-
meter, the third generation
successor to the Coleman Junior
and Junior l1—with built-in elec-
tronic converter which provides
direct linear absorbance or con-
centration readout. Eliminates the
need for working with logarithmic
scales and charts. Reduces
reading errors and inaccuracies.

¢ Unique, snap-in linear scales
which provide a choice of direct
concentration or absorbance
readout and eliminate conversion
errors.

e The Autofill™ Cell Assembly,
a new breakthrough in sample
handling—improves accuracy,
speeds analysis, eliminates the
need for expensive optical grade
cuvettes. Cost savings achieved
by the Autofill will more than pay
for the entire Coleman *‘System."

"Visit Boolh 825 826—FASEB MEETING"

------- - an on an o an an = = - oo - g

SEND COUPON FOR SYSTEMS BROCHURE

[ Please send new Coleman “System' |
for Clinical Analysis. Brochure S-338 .

[J Please call me to arrange a demonstra- | usan sair

L]
FOR MORE ACCURATE

tion of the new System. CLINICAL LABORATORY

ANALYSIS

——
[l

Phone

Name Title
Laboratory

Address

City. State Zip.

Write to: Coleman Instruments Division,
The Perkin-Elmer Corporation
42 Madison Street, Maywood, lllinois 60153
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Very simply, it makes absorption spectroscopy.

42

The new Cary 17

The Cary 17 is more than
just another new recording spectropho-
tometer. It’s far and away the best,
easiest to use, most versatile
spectrophotometer we’ve ever built.
Or anybody else for that matter.
The Cary 17 puts spectroscopy on a
whole new level. Its own.

A CLOSER LOOK

One of the first things you’ll notice
about the 17 is its striking visual
similarity to the Cary 14. This is no
accident. We simply made use of design
and performance features which have
gone unmatched for almost 15 years.
But it’s the new features that
make the Cary 17. Solid state elec-
tronics, for instance. Accurate,
forward-beam near infrared operation.
Coupled scan and chart drive with
digital scanning so you can—for
the first time—
actually control
the digital scanning
mechanism of your
spectrophotometer
with a computer.
And optimum
parameters
indicators which
Tl let you get the
best performance in the shortest time.
The Cary 17 is also equipped
with a powerful tungsten-halogen high

Circle No. 41 on Readers Service Card

intensity source. Pen period control.
A unique wide-range slidewire which
does the work of four separate slide-
wires. And multipots. Without having
to purchase another accessory, you
can perform an infinite variety of
highly accurate routine spectrophoto-
metric measurements. Two standard
modifications are also available.

One for high temperature studies such

as fused salts. The other for infrared
work out to 3.0 microns, even on heat
or photosensitive samples.

YOUR EASY LIFE

The simplicity of the Cary 17’s control
panel is the result of many years actual
working experience. Each switch,knob,
dial and button is placed precisely
where it shouId be. And each is clearly
= : 4 identifiable.

| The simplic-

k ity of acquir-
ing complete
details on the
new Cary 17

has also been carefully planned. For a
brochure, just write Cary Instruments,
aVarian subsidiary, 2724 South Peck
Road, Monrovia, California 91016.
Ask for data file E-002-40.

; cary
instruments

SCIENCE, VOL. 168



FREE MICROSCOPE BUYING GUIDE

Shown here in miniature are just some of the informative brochures
which comprise the UNITRON Catalog . . . your buying guide to quality
microscopes at prices within your budget. Whether your application
is routine laboratory analysis, advanced biological research, or
industrial quality control, you will find the instrument you need
in UNITRON's complete line.

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

o BT UNITRON noom-e

UNITRON
LABORATORY
and
MEDICAL

A Complete: Live
Offering....

TRY ANY UNITRON MICROSCOPE

FREE FOR 10 DAYS

A salesman’s demonstration gives you only about 30 minutes to
examine a microscope, hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity
to evaluate any model in your own laboratory and prove its value
in your own application before you decide to purchase. See for
yourself, as have thousands of other buyers, why . . .

UNITRON Means More Microscope for the Money.

UNITRON  wews v |

D. WIBEFIELD BINOCULAR MOBILS

L UNITRON

Please send UNITRON's Microscope Catalog No. P-4

Name

Company

Address

City State Zip
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UNITRON



You're looking at 10 cameras,
a studio and ad%arkroom.

Polaroid®

The Polaroid MP-3 Multipurpose Land Camera

Our MP-3 camera system turns out work it normally takes

a whole slew of special cameras to do.

-

o OCONOUHAWN=

. It can copy beautifully in black-and-white or color.

. It can do photomicrography.

. And close-ups.

. And macrophotography.

. It can make slides.

. And copy them in print form.

. It can copy X-rays.

. And make ultra-high-contrast line copy prints to size.
. It's a process camera. You can make screened prints

to size, too.

. It's a studio camera. Turn the whole camera sideways

and aim it at people or things.

You don’t need a darkroom.(Goodbye chemicals, mixing,
washing and all that.)

You can knock off jobs at dizzying speeds—some as fast
as 15 seconds. Others take an agonizing two minutes.

And—not least—you can also save money.

The MP-3 is easy to operate and allows you a wide range
of films and accessories (lenses, camera backs, etc.).
It will handle all 13 Polaroid Land films and most wet
process films.

A basic system costs as little as $684. Naturally, the
more you add, the more it costs. If you want everything,
it can go as high as $1647.

Which is still a bargain compared to 10 cameras, a studio
and a darkroom.

For our new brochure on applications or a demonstration, write to-Polaroid Corp., Dept. 26-179, Cémbridge, Mass. 02139.




A Digital Data Acquisition System
priced at $3,790*?

Esterline Angus must be kidding.

Not at all! We’ve got the most compact, fea-
ture-packed 5 to 20 channel Digital Data
Acquisition System available today.

Our Model D-2020 has low level signal
conditioning available for each channel.
You can switch select 1, 10 or 100 MV full
scale with 200% overrange. Compare our 1
MV signal conditioning with the high level
signal conditioning of much more expensive
units.

We've also got a real time, solid state
clock (nixie tube display); a 20 column

printer with floating decimal; adjustable
frame scan rates, and 1,000 megohm input
impedance.

The entire Esterline Angus Digital Data
Acquisition System is contained in an at-
tractive housing that's 17%” wide, 7” high,
167 ” deep.

For more information, call or write for our
colorful catalog.

*Price of 10 channel system. Optional plug-in boards pro-
vide up to 10 additional channels in five channel incre-

ments. For five additional channels you pay only $250.
You can add 10 channels for $500.

ESTERLINE ANGUS

DIVISION OF ESTERLINE CORPORATION
Box 24000 - Indianapolis, Indiana 46224
Telephone 317/244-7611

ESTERLINE
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Automatic entry of e and .

Ten directly addressable
storage registers

Loan s€

Programming: Up to
128 steps. Conditional
branching and
automatic entry of
programs with card reader.

Model 1655. Size: 13" x 132" x 612",

Announcing an important break-
through for engineers and scientists.
Calculators based on the latest MOS/LSI
““technology. In both printing and display models.
| Available in over 350 cities coast to coast.
Supported by more than 3,300

Circle No. 122 on Readers’ Service Card



Dynamic range: 10-%% o 10+99

Automatic special functions:
a*, Log,¢/Loge, SIN/COS,
SIN-'/COS™1, X!,
Radians to Degrees
Single key 2x, 2x2 N,
‘Rectangular to Polar Conversion.

HALT rROL »

‘ MEONRGE & ! : Just plug in
—_— and put it to work.

L SN 0 T

Weight: Twelve pounds.

sales and service technicians.

Monroe men who know everything

there is to know about calculators.
Because calculators are our only busmess.
That's how we got our name.

Monroe. The Calculator Company

A DIVISION OF LITTON INDUSTRIES
550 Central Pwenue. Orange. New Jersey 07050



CalComp presents a brilliant new film producer.

Up until now, you could buy your
computer either a brilliant and ver-
satile microfilm plotter.

Or a brilliant and high speed
microfilm printer.

But you couldn't buy, for any
reasonable amount of money, one
film output system that was both.

Now you can.

CalComp presents the 1670
COM system. It's a plotter.

CalComp's new offline 1670
COM system is the finest Computer
Output Microfilm plotter you can
buy.

It draws at a rate of 500,000
increments a second.

Features a programmable raster
of 16,384 by 16,384 positions. The
finest resolution available.

And cuts tape write time to a
tenth or better over previous micro-
film systems.

With twenty usable line widths,
the 1670 COM system is ready to

48

draw practically anything.

And with the support of Cal-
Comp'’s extensive library of basic,
functional and application soft-
ware, it practically can.

CalComp presents the 1670
COM system. It's a printer.

If your primary need is for a high
speed printer, the CalComp 1670
COM system is that, too.

System throughput, using hard-
ware character generation, is 7,000
to 12,000 lines per minute.

And with CalComp software you
can put itin any type font,
size, or language you like.

With an optional forms
projector, you have 16
program selectable forms.

And take your choice
of cameras. 16 or 35mm.
Sprocketed or unsprocketed.
Even a 105mm micro-
fiche option.

So if you haven't

Circle No. 61 on Readers’ Service Card

been able to decide between a
microfilm system that plots or one
that prints, call your nearest Cal-
Comp man today. (CalComp has
offices in 34 cities.)

And tell him you want to discuss
the brilliant new producer that pro-
duces both.

clalLICTovIP)

TEACH YOUR COMPUTER TO DRAW.

California Computer Products, Inc., Dept. T-4
305 No. Muller Street, Anaheim, California 92803
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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-
Ipsion have meaning in terms of human
ives.

The prospect of afrozen blood reserve has

been a matter of intensive interest to the

blood banking agencies for the pasttwenty

years;some have played a major rolein the

scientific attack on the problem. It has not

beeneasy. Itwasobservedin 1941 thatred

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

then, processes have been sought for the

preservation of blood in the frozen state

that would providea useful and acceptable

productfortransfusion. Asevidenced over

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 thatundertake 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 temperaturesis to prevent

this wastage. Another, of course, is to as-
sureadequatereservesofalltypes of 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-
sult in an effective national reserve.

Several practical approaches to the pres-
ervationof blood 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. Thisis done in 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 equipmentis
independent of a power source and pro-
vides lower storage temperatures —down

3 APRIL 1970

to —196°C —withliquid 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
;night render the blood cells unfit for trans-
usion.

o e
Small quantities of blood are instantly
frozen for long-term storage in the drop-
let freezer. A mechanically vibrated
fiyringe releases droplets into a revolving
rum of liquid nitrogen. The frozen dr?jp-
lets are collected in the base. Thousands
ofdroplets 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.

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.

D G DI I W SN S IR GER GEn DN AN G G G D
1 Union Carbide Corporation
Linde Division

I Dept. SC-6
1 P.O.Box 264

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

"OLN: refrigerators [J Temperature/level controllers
I O LN:dewars O Liquid nitrogen storage and supply (]

1 Nname ; |

(Please Print or Type) l
| Street [ |
I City. State Zip Code .

CRYOGENIC
(:1:9:{]7] @ 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.
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E&M Instrument Company,
manufacturer of the Physiograph,
is now Narco Bio-Systems,
manufacturer of the Physiograph.

E &M Instrument Company used to get
orders for airplane instruments, musical in-
struments and navigational instruments.

So we changed our name to Narco Bio-
Systems, Inc.

Heaven only knows what we're going to
get orders for now.

What we'd like to get, is orders for Physio-
graph® recording systems, because that's
what we make — and have made for the
past 12 years.

Narco Bio-Systems,Inc.
PHYSIOGRAPH® LIFE SCIENCE INSTRUMENTATION

7651 AIRPORT BOULEVARD,POST OFFICE BOX 12511, HOUSTON,
TEXAS 77017,U.S.A. / AREA CODE 713 644-7521/ CABLE FISIO

©1970 NARCO BIO-SYSTEMS, INC.

No. Readers’ i
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Svechsom=® high performance
analytical instrumentation

SPECTRONIC® 100

Automated simplicity . . . set wave-
length (325-925nm)—automatic
system drives grating, inter-
change phototubes and filters.
Four place readout in three modes
—000.0% to 100.0%T, 0.000A to
2.000A, 0000 to 2000 in concentra-
tion, with selectable positioning of
decimal point. Options of single,
multiple and micro flow-thru cell
compartments—accept test tubes,
standard rectangular or cylindrical
cells, or micro flow-thru cells. Has
8.0nm optical resolution. BCD out-
put for recording and printout de-
vices—analog or digital. Catalog
33-6031.
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SPECTRONIC® SYSTEM 400

Semi-automated spectrophotomet-
ric system combines the Spec-
tronic 100 Spectrophotometer with
a data processor-printer, the DP
100. Instant selection of 4 operat-
ing modes: manual, semi-auto-
matic, fixed time-rate and variable
time-rate. The DP 100 controls the
constant temperature micro-flow-
thru system, accepts BCD output
from the Spectronic 100 and has 8
column printout. Controls include
sequential sample identification,
accessory input and keyboard for
manual data entry. Error-proof
with built-in over-and-under range
detector. Analyzes up to 400 sam-
ples/hour. Catalog 34-6032.
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SPECTRONIC® 70

Easy operation—set wavelength,
adjust for 100% T or 0.0A with ref-
erence, introduce sample and read.
Wide, continuous 325-925nm
range. All solid-state electronics
with latest integrated circuit tech-
nology assure high stability, relia-
bility, exceptional precision. Broad
sampling flexibility for up-to-50 mm
path length cylindrical cells and
rectangular cells—semi-micro,
short path or constant tempera-
ture. Takes a variety of readouts.
Catalog 33-6030.
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AC 2-20
ATOMIC ABSORPTION
SPECTROPHOTOMETER

The AC 2-20 combines all the best
features of up-to-the-minute AA
technology. Delivers top sensitiv-
ity and accuracy; combines safety,
versatility, operator convenience
with exceptional performance. The
finest monochromator (two 1200
grooves /mm Certified-Precision
Gratings) assures superior linear
dispersion, eliminates adjacent in-
terference lines. Triple-purpose in-
strument can be used for UV-visi-
ble spectrophotometry, flame emis-
sion photometry and AA. Catalog

33-2225.
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SPECTRONIC® 20 -
WITH NEW WIDE METER

All current transistor regulated
models of the world's most widely
used spectrophotometer now have
a wide meter that improves read-
ability. Spectronic 20 offers ex-
tremely easy operation, wide 340-
950nm range, remarkable stability,
low stray light, high sensitivity.
Versatility further extended by a
variety of accessories including
the Concentration Computer for
direct concentration readings and
an easy-to-use stray light and 2nd
order Accessory Filter Kit. There
are over 80,000 in use all over the
world. Catalog 33-266.
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REFRACTOMETERS

World's most complete line for
precision testing in every index
range fromNp 1.20 to Np 1.71, or
percent total solids from 0-85%.
Operation is fast, easy and so
comfortable there's no fatigue. ..
even after all day production use.
Abbe 3-L, High Range Abbe 3-L,
Precision, Hand, and Juice models.
Catalog 33-202.
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Analytical Systems, Division, Bausch & Lomb, 9004-08 Linden Avenue, Rochester, New York 14625.



The EMU-4B, a high-resolution transmission Electron Microscope—the instrument known as the workhorse in the
field—offering versatility and total ease of operation.

FORGFLO HAS IT.

A goniometer stage—totally new to the industry—permitting many degrees of specimen orientation. This com-
ponent is usable in all EMU-4As and EMU-4Bs, and is adaptable to any EMU-3 equipped with a universal speci-

men chamber.

FORGFLO HAS IT.

New and complete facilities for training of technical personnel who study under the guidance of Forgflo in-
structors familiar with the latest developments in Electron Microscopy.

FORGFLO HAS IT.

A wide range of accessories—devices to subject Electron Microscope specimens to exiremes in temperatures,
high stresses, magnetic fields, diffraction studies, goniometric positioning, and other applications.

FORGFLO HAS IT.

A custom systems engineering staff, heavily backgrounded in high-voltage Microscopy, ultra-high vacuum'sys-
tems, .image processing, special specimen techniques—uvirtually any problem’s solution.

FORGFLO HAS IT.

FnrgFlu * ‘- Sunbury, Pennsylvania

UppenhEimer &::‘ Willow Grove, Pennsylvania
Upcallte A‘ Santa Ana, California
Sunetics Ltd. ¥§ e

ELECTRONICS GROUP - WALTHAM INDUSTRIES
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Automatic dispensing of precise volumes

from 1 pl to 10 ml, at the push of a button...or, it will cycle con-
tinuously to fill containers as fast as you can get them to the unit...
or, it will operate remotely by a triggering control. Repeatability from
+ 0.5% at 2 ul to £ 0.03% at T ml. Cycling rates for collecting and
dispensing are adjustable. Complete inert system is possible. Avail-
able from authorized dealers or Hamilton Company, P.O. Box 307,
Whittier, California 90608.

Repeatable Precision: Hamilton’s Precision Liquid Dispenser

53



If you're not studying nucleotides
with a high pressure, ion-exchange L.C,
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- performed in a couple of hours or less
rations of water soluble, ionizable com- with the LCS 1000.
pounds quickly and accurately. Our new jon-exchange liquid
The LCS 1000 comes equipped  chromatograph is also extremely easy to
with a hot-air heated oven with circu- operate. Just plug it in. No water lines,
lation fan and thermostatic controls; a  air tubes or nitrogen feeders. It even
high pressure (up to 3000 psi) column  has provision for sample collection.
pump; and a stainless steel capillary For complete details and a
column packed with pellicularanionor  copy of our recently published applica-
cation exchange resins. Also standard:a  tions booklet, Nucleic Acid Constituents
sensitive, low dead volume ultraviolet by Liguid Chromatography, write Varian
absorption detector which measures to  Aerograph, Walnut Creek, California
picomoles of component. 94598; Tokyo, Japan; Malton, Ontario,
Utilizing a unique gradient Canada; Crows Nest, N.SW., Australia;
elution capability,the LCS 1000 is partic-  or Zug, Switzerland.
ularly useful in the separations of such
complex mixtures as bases, nucleo-_
sides, nucleotides, and dinucleo-
tides.Only nanomole sample quan-
tities are required and molecules
as similar as 2’ and 3" RNA nucleo- |
tides can be separated cleatly.
"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
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with
push-button

convenien
Push a button and Digiscreen™, the Electrophoresis
Computer automatically scans eight electrophoresis
separations. There is no need to make tedious adjustments
since Digiscreen has an automatic zero to compensate

for any background. Optical Filters can be changed
to scan various stains.

A labeled density curve, relative area percent values,
and sample identification data are printed out for each
sample. With the push of one button eight separations
can be completely quantitated in less than 60 seconds.

DIGIS‘ !R Ii , Ii ,N GELMAN INSTRUMENT COMPANY
Ann Arbor, Michigan 48106
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A new company
that shares your interest
in doing small things
better

See us in Booth D 126 at FASEB, Atlantic City
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Under the joint sponsorship
of Rohm and Haas Company
and a leading international
research institute, Micromedic
Systems is a firm developing
a new generation of
components with some
impressive specifications.
These advanced instruments
will do wet chemical ,
microanalysis several times
more rapidly and accurately
than existing equipment.

A preview of what you can
expect from the Micromedic
line is our Micromedic Auto-
matic Pipette. Designed with
motor and twin interchange-
able pumps, this automatic
pipette will prepare ten
diluted samples per minute.
It will make possible for the
first time accurate and
reproducible sample volumes
under 20 microliters. An
automated version to come
later, the Micromedic Auto-
mated Pipette, will handle
multiple samples of this size
range in sequence—
without manual intervention,

These are but the forerunners
of analytical systems that will
make automation of submicro
clinical determinations on
body fluids a reality within the
next few years.

Learn more about a company
that shares your interest in
doing small things better. For
information on the Micromedic
Automatic Pipette and Auto-
mated Pipette write to:

MICROMEDIC SYSTEMS. INC
Rohm and Haas Building
Independence Mall West
Philadelphia, Pa. 19105.
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How to get involved in Hasselblad wide angle photography.

For under $1,000 you can buy
a Hasselblad Super Wide C. The
whole camera. Body. Lens. Maga-
zine and all.

The lens is a 38mm Zeiss Bio-
gon /4.5, and you couldn’t buy
it separately for any money. Be-
cause it comes permanently at-
tached to the camera body.

The Super Wide C is the only
Hasselblad that isn’t a reflex
camera. It couldn't be. To take
advantage of its optical proper-
ties, a true wide-angle lens such
as the 38mm Biogon had to be
placed less than 3" from the
film plane. Which didn't leave
much room for a mirror.

So we gave up a mirror to gain
some unique advantages.

Like superb corner to corner
sharpness and distortion-free
images that only a true wide
angle lens can give. (Verticals
and horizontals emerge as
straight lines, not distorted curva-
tures from edge to edge.)

And a sweeping 90° angle of
view (a normal lens covers about
52°) that lets you take in a wide
area without having to back away
from your subject. :

And enormous depth of -field
(at £/22. everything is sharp
from 12” to infinity) which
makes the Super-Wide C a great
camera for grabbing quick shots
when there isn't time to focus.

And a very compact camera
for one that provides 2%" x 2%"
photographs.

The Super Wide C employs an
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For under $1,000. Or over $1,000.

38mm Biogon Comparison of lenses 40mm Distagon
f4.5 Aperture fa.
38mm Focal length. 40mm
90° Angle of view—H—88°
8——Number of lens elements———— 10
12” to 00 Focusing range 19” to oo
B, 1-1/500 sec Synchro Compur Shutter B, 1-1/500 sec
4.5-22 Diaphragm 4-32
63— Filters—Hasselblad Series 104
Optical—— —Viewing system Reflex
No————————Interchangeable? Yes
Under $1,000 Pric Over $1,000
{including body) (including body)

optical viewfinder. But should
you ever require reflex viewing
and focusing, you can remove
the film magazine and attach a
ground glass back in its place.
Then when you're ready to shoot,
just take it off and put the film
magazine back.

The magazine might be any
one of the five interchangeable
film magazines of The Hasselblad
System, because the Super Wide
C accepts them all. So you can
work in a variety of film formats
and exposures per roll, all the
way up to 70.

The Super Wide C was one of
the Hasselblads chosen by NASA
for use in space. During Gemini
9, it was taken on a two hour
space walk where it recorded fifty
remarkable photographs, working
in total vacuum.

For over $1,000 you can buy
our 40mm Zeiss Distagon f/4.
lens, and a camera to go with it.

The lens alone costs about as
much as the entire Super Wide C
camera, and you still need a body

and film magazine.

It costs what it does because
'I(he Distagon is a very remarkable
ens.

It had long been thought that
50mm was the practical limit in
building a fast, wide angle lens
for a 24" reflex camera. Which
limited the angle of view to 75°.

The Distagon broke the rules.
It added another 13° to the angle
of view, and proved to be as
distortion-free as our 38mm
Biogon.

But the biggest advantage of
the Distagon lens is that it fits
the Hasselblad 500 C and 500 EL
cameras. So you can look through
the large ground glass and see
what's in and what’s out of focus,
how vertical the verticals are and
what kind of perspective the

finished picture will have.

The Distagon lens also inter-
changes with nine other Carl
Zeiss lenses, up to 500mm tele-
photo. .

And allows you to utilize all the
backs and accessories of The
Hasselblad System.

Both the 38mm Biogon and
40mm Distagon lenses are very
much alike in terms of quality.
Both lenses have built-in Compur
shutters, so you can shoot at any
shutter speed with any type of

-flash. Which is only possible

when the shutter is in the lens—
instead of in the camera.

The big difference between
these two wide angle lenses is
that one permits reflex viewing
and one doesn't. .

And it's up to you to decide
how much that’s worth to you.

For information, see your Has-
selblad dealer. For his name, and
a free 48-page catalog on The
Hasselblad System, write to
address below.

HASSELBLAD

Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036.
Other products: Bolex movie equipment,
Hermes typewriters and figuring machines.
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Now There’s A Better, More Effective Way
To Teach (And Learn) Computer Logic...

Costs Less Too

DIGITAL
ELECTRONICS
FOR
SCIENTISTS

NEW Heath
801C

342
it’s
e Includes the Computer Logic (ADD™); a Workbook and a
Complet Text ‘“Digital Electronics For Scienﬁsls’".

A ATA AT

Versatile Circuit Cards can be plugged in and arranged in any order;

Computer Logic
Teaching System...

$365* Complete

The New Heath 801C Computer Logic Teaching System is
a radical departure from ordinary computer logic systems.
Designed by professional educators (Drs. Malmstadt and
Enke) with the problems of teaching this complex subject in
mind, it will do a thorough, effective job. Here's why ...
It's Complete. The new 801C System includes the EU-801C
Computer Logic Analog-Digital Designer (ADD™), a pio-
neering new text by Drs. Malmstadt & Enke “Digital Elec-
tronics For Scientists” and a detailed, comprehensive work-
book containing 50 experiments. The EU-801C ADD is a
complete computer logic training device, including Power,
Binary Information and Timing Modules and 18 NAND Gates,
4 And-Or-Invert Gates and 8 |-K Flip-Flops on plug-in circuit
cards. The Workbook “Computer Logic”, by Drs. Malmstadt
& Enke, includes 50 experiments written to be performed on
the 801C ADD and keyed to the text. The 500 page “Digital
Electronics For Scientists” is an up-to-date text for the study
of modern digital logic. Although only the non-electronic
portions of the text are used with the 801C ADD, the com-
plete text is an invaluable study and reference source for
modern digital techniques.

It’s Versatile...far more so than any other logic training
device available. Each plug-in circuit card contains a discrete
function such as a gate or flip-flop, and the cards can be
arranged in any order. All cards are labeled with standard
logic symbols. Cards are simply patched together with ordin-
ary hook-up wire without soldering to form complete logic

FREE Heath
Scientific Instrumentation Catalog

Sophisticated—

HEATH COMPANY, Dept. 580-02
Benton Harbor, Michigan 49022

[] Please send FREE Heath Scientific Instrumentation Catalog

Chassis Modules are removable and rack-mountable.

Expandable Other Digital, Analog and Analog-Digital functions can be

studied by substituting appropriate plug-in circuits cards.

Modern, state-of-the-art TTL IC's are used throughout
the system; complete complex function circuit cards are
also available to ensure up-to-date capability.

Inexpensive Complete 801C System, including the Computer Logic ADD,

workbook and text is only $365.00* ..
other logic system.

+ 20% less than any
sub-systems or systems. The three Chassis Modules can be
removed from the cabinet, interchanged, even rack mounted.
It's Expandable. The 801C is the only logic teaching system
available that can be expanded to other uses...quickly,
efficiently and inexpensively. Heath now offers over 20 plug-
in circuit cards and more are being introduced regularly.
Combinations of these low-cost cards can be used to provide
teaching and design capability for computer interfacing,
digital instruments and analog-digital measurement and con-
trol systems ... merely by plugging in the appropriate cards.
No other system at any price has this vast flexibility.

It's Sophisticated. TTL Integrated Circuit Logic—as used in
modern computers—is used throughout the 801C to provide
reliable operation, high speed and noise immunity and com-
patibility with today’'s computers. And because new circuit
cards are continually being introduced, the 801C will never
be obsolete.

It’s Inexpensive. The complete 801 Computer Logic Teaching
System, is only $365*...at least 20% lower in cost than
other systems. And the unique low cost plug-in logic circuit
cards used in the system give your course the flexibility it
must have to stay abreast of the latest technological devel-
opments . .. something other systems are unable to give you
except at large cost.

Write For The New Free Heath Scientific Instrumentation
Catalog and investigate this unique system now.

EU-801C, complete Computer Logic System ........ $365.00*

2 Schiumberger company

precision instruments for Nams
laboratory, engineering, edu-

cation and R & D applica- Address
tions. Send for your FREE City

copy now . . . just write on
your school or company let-

-
|
|
|

Describes these and other =
|
|
|
|

terhead.
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Prices and specifications subject to change without notice.
*Mail Order Prices; F.O.B, Factory

State Zip
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Fight poliution,
avoid errors,

L/l pipetting, diluting, mixing, and filtering instruments do just that!
They are leak-proof and odor-proof.You never touch dangerous
reagents such as acids, alkalies, and chlorinated hydrocarbons,
nor do the pollutants in the laboratory reach your reagents.

The high precision stated below is guaranteed. And every
instrument is priced to suit even the most stringent budgets.

1.-2. Automatic REPIPETS®
and Dilutors

3. L/1 LABQUAKE

i
‘
il
|

4, STAT-FILTER

5. GRUNBAUM PIPET

snap on press inlo

filter test tube Hee.
in plunger

clear filtrate

1.-2. Automatic REPIPETS® and Dilutors. These unique instru-
ments pipet, dilute and dispense with a guaranteed accuracy
of 1% and a reproducibility of 0.1%. PYREX® L/I REPIPETS
and Dilutors are of one piece, fused glass construction with no
connections —eliminating any chance for leaks. L/I's instru-
ments can fit directly on your reagent bottles, 2 ounce and
larger. Any reagent can be handled. All amber instruments are
supplied for your labile reagents. Use L/| LAMBDA-DIALS® to
increase precision to 1% at 10 lambdas! L/| stocks REPIPETS
and Dilutors in 2, 1, 5, 10, 20, and 50 ml sizes, each adjustable
from zero to full capacity. Square amber liter bottles optional
at N/C. Instruments to fit your reagent containers $10 extra.

Prices: REPIPETS, $52.50; Dilutors, $99.50. Micro and macro
Teflon® tips included.

3. L/1 LABQUAKE™. A silent, small, submersible tube rocker
and rotator for all sizes of tubes, ¥4 ” to 112" diameter. Occu-
pies only 22 x 10 x 4 inches when fully loaded with 14 tubes.
LABQUAKE has 28 tube positions altogether that accommo-
date clips to hold tubes of varying sizes. Adjustable bracket
holds LABQUAKE fully or partially submerged in water bath.

Price: LABQUAKE (patent pending), for 110-120 VAC, furnished
with (14) 13 mm and (14) 16 mm clips, $59.50. Maximum

capacity, 250 ml. Other clips may be substituted.

4, STAT-FILTER®. For instant filtration by high pressure or
vacuum—in the palm of your hand. You get crystal clear fil-
trates within 3 seconds after precipitates form. All precipitates
over 10 microns are retained with no possibility of remixing
after separation. The -versatile STAT-FILTER uses disposable
polypropylene test tubes and plungers, making it suitable for
any filtration. Inexpensive demonstration kits are available.

Price: complete STAT-FILTER SYSTEM, including 3 plungers,
100 disposable polyethylene filters and test tubes, and 25
test tube closures, $38. Demonstration STAT-FILTER kit
with 1 plunger, 10 filters, 7 test tubes and 3 closures, $9.00.

5. GRUNBAUM® PIPETS (The Perfect Pipet). The versatile
GRUNBAUM micro-pipet aliquots, dilutes, transfers, and stores
reagents. It’s self-adjusting, self-filling, non-dripping and self-
cleaning (sample B washes out sample A). Guaranteed accu-
racy: 5 pl, £3%, 10 and 20 ul, =2%; 25 ul and larger, =1%.
Guaranteed reproducibility: 0.1% at 100 ul. Sizes stocked for
immediate delivery: 1, 2, 3, 4, 5, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, and 500 pl. Other sizes on request.

Prices: 1 through 5 and 75 ul, $7. All others $6.

Order from Labindustries or your distributor.

% LABINDUSTRIES

The Error Eliminators

See us at FASEB, Booth #D-100.

1802 M Second Street - Berkeley, Calif. 94710 « Phone (415) 843-0220 - Cable: LABIND, Berkeley, Calif. (USA)
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Order from your Laboratory Supply Dealer. Ask him for our Catalog or write Dept. 8516,
Nalgene Labware Division, Nalge Company, Rochester, N.Y. 14602. N" I_GE :
~ SYBRON CORPORATION

See us at the FASEB Show, Atlantic City, April 13-17, looﬂu A24 & A25.
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Auto- and cross-correlation analyses help engineers and
researchers to learn more about signals generated from
such sources as the human body, heavy machmery. jet
engines and linear systems..

To aid in determining whether these powerful techniques
can help you get more information from your experi-
ments, we'll send you a copy of our new brochure. It
provides useful applications information, and describes
our newest signal correlators which feature:

* Real-time, on-line analysis

* Time delays from 500 ns to 207.5 s (Model 101A)

* Variable time constants

* Dc to 500 kHz range

* Optional Fourier transform accessory

* Optional computer interface system

* New low prices: Model 100A $6950; Model 101A $8950

Want to know more about signal correlation? You can
get your copy of our new brochure with the coupon at
right, or by calling (609) 924-6835.

p—————

PRINCETON APPLIED RESEARCH CORPORATION
P.0O. Box 565, Princeton, New Jersey 08540

Gentlemen:

[] Please send a copy of your Signal Correlator brochure.
[J Please have a P.A.R. applications engineer contact me.

Name

Title

Organization

Address

City State ZIP

Phone (Area code)

Signal
Correlation.

what it is
and how
to use it.




cover) for at least 2-to 5 years. Sup-
port equipment is based on shore,
eliminating the need for a surface ves-
sel. Spartan facilities include a shore
shack, electricity, hot water heating for
divers and habitat, and low and high
pressure compressors on the site. An
umbilicus leads underwater to Sub-
limnos to supply air, communications,
and heat for support of four men in the
habitat. A portable substation is placed
near the experiments for diver-to-diver
communications.

Scientists are invited to submit to
me outlines of projects (including a
summary of methods, equipment, per-
sonnel, and proposed timing).

ALAN R. EMERY
Ontario Department of Lands and
Forests, Maple, Ontario, Canada

Serratia marcescens: A Pathogen

Laboratory manuals are still being
published with directions for rubbing
suspensions of Serratia marcescens di-
rectly on the hands of students in ex-
periments which demonstrate, with
handshaking, the dispersal of a micro-
organism. Serratia marcescens has been
indicted as the infectious agent in
urinary tract infections, pneumonia,

empyema, lung abscess, meningitis,
wound infection, sinusitis, endocarditis,
and a frightening variety of other dis-
eases.

Any instructor who plans to use this
organism in his laboratory should read
the papers by Gaughran (/) and Dod-
son (2).

THoMAS A. WHALEN
Division of Science, Siena College,
Loudonville, New York 12211

References

1. E. R. L. Gaughran, Trans. N.Y. Acad. Sci. 31,
3 (1969).

2. W. H. Dodson, Arch. Intern. Med. 121, 145,
(1968).

Alaska: Ground-Level View

The purpose of my letter is not to
contest the privilege of a marine geolo-
list to express his opinions on the re-
covery of terrestrial ecosystems (“Rape
of Alaska can be rational,” Wright,
Letters, 5 Dec.). However, such opin-
ions must be based upon a more
ground-level view of the ecosystem
rather than a view from a slow flying
airplane.

A more thorough examination must
be made of Wright’s examples of how
the land has been “raped in a rational
manner.” He maintains that areas

dredged 50 years ago are now completely
recovered, but it was not until 1928
that gold dredging commenced in the
Fairbanks area (). Even if the “raped”
areas are 41 years old, it is hard to
imagine that a spruce forest that takes
100 to 150 years to mature after a burn
(2) could possibly achieve a stage of
“complete recovery” or successful heal-
ing in that period of time. I have per-
sonally walked over the barren expanses
of coarse gravel of many of the dredged
areas of the interior. With the exception
of a few willows and an occasional
spruce, I would describe the tailings as
barren piles of rock. It is not true that
these rocks have even begun to recap-
ture the completeness of the food web
that was once represented before the
dredging. Wright’s statement that gold
mining is an example of “how an area
can be exploited without permanent
damage” is unfactual and at least 100
years premature. In short, gold dredging
is one of the most blatant examples of
irresponsible exploitation in Alaska.
Wright’s description of the wide-
spread burning of interior Alaskan for-
ests by the early miners and the assumed
beneficial effects for moose overlooks
the fact that fire has been a dominant
ecological factor long before man’s in-
fluence (3). Even today lightning fires
account for the greatest proportion of
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acreage burned annually (4). While fires
may have beneficial effects for moose
under some circumstances . . . the in-
tensity and frequency of burns is an
important factor influencing the vegeta-
tion that follows (2). Also fires may be
detrimental to many species of wildlife
which are dependent upon climax vege-
tation types. Fire is considered to be
responsible for the extinction of caribou
on the Kenai Peninsula around the turn
of the century and the drastic decrease
in their numbers in interior Alaska in
the early 1930’s (5).

In Alaska the muskox has become
the subject of a controversy between
those promoting its domestication and
advocates of the muskox as an element
of the native fauna subjected to conven-
tional wildlife management practices.
The successful exploitation of the
muskox in the Arctic is subject to the
same biological, social, and economic
problems that have plagued the reindeer
herding industry. The muskox appears
suitable for a cottage economy such
as existed in northern Scotland 100
years ago, but the lack of an animal
husbandry tradition in the North
American Arctic and the rapid accul-
turation of the native peoples do not
favor acceptance of pastoralism as a
way of life in the future (6). With these
observations in mind, I find it hard to

accept Wright’s assumption that muskox
herding is a “sensible” technique for
exploiting the Arctic barrens.

I realize that Wright does not favor
blind destruction of Alaska in the proc-
ess of oil development. However, if the
examples he cited are the most rational
support available, I can only envision
Wright’s rational rape as the birth of a
monster.

PaurL WHITNEY
Institute of Arctic Biology,
University of Alaska, College 99701
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Realities of Physicians’ Income

Kramer’s report (28 Nov., p. 1126)
on the soaring costs of Medicare and
Medicaid raises many good points but
unfortunately includes a false statement
which we have been hearing recently

with increasing (and depressing) fre-
quency: “Doctors fees have been in-
creasing more than twice as fast as they
were before Medicare and Medicaid
were enacted.” Kramer states that this
is a major factor in the soaring costs.
While it is probably true that there
are isolated instances of undesirable or
even unscrupulous fee manipulation un-
der these programs by certain indi-
viduals, as would be anticipated in any
human endeavor related to the profit
motive, I am quite certain on the basis
of personal experience and many pro-
fessional contacts that most physicians
have raised their fees not at all or con-
siderably less than would be justified by
the cost-of-living increases. Kramer re-
fers to overall payments to physicians.
What has been occurring with the de-
velopment of Medicare and Medicaid
is that more patients have been seeing
doctors more often, which is expensive.
For example, as a consultant in neurol-
ogy, I am now seeing many patients
that I would not have seen in the past,
because the patient could not afford a
consultation. In some of these cases, I
do not add substantially to the diag-
nosis and treatment already undertaken
by the referring physician; in others, I
make important suggestions for the sub-
sequent management of the case. Most
of us think that this constitutes better

Durrum Chemical Corp. has formulated
a 'dramatic new resin of significant con-
sequence for those engaged in amino
acid analysis. This new formulation al-
lows much higher resolution than is pos-
sible with conventional resins and is
capable of reducing analysis time on your
analyzer by hours!

The analyzer you are now using is
capable of analyzing protein hydrolysates

in only three hours (on one column!) and
physiological fluids in only six to seven
hours. Your analyzer may be updated by
simply changing to this new Durrum resin.

Why spend twenty or thirty thousand
dollars on a new analyzer when you can
convert your present one for a fraction
of that amount?

Skeptical? Durrum is so certain you
will be completely satisfied that they

j'_i_rr"l'yp!cal E?ji;_ap_!ugii:é-l F!u\d;Analysié-wlt,h,N%mDumm Resin |°
| i | | B 2

guarantee their resins. Write to Chemical
Applications Specialist, James Robert
Benson for sample chromatograms and
complete details.

)

DURRUM CHEMICAL CORPORATION
3950 Fabian Way
Palo Alto, Calif. 94303
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World's most powerful
electronic calculator

...awaits your orders
. WANG 700A

The 700A is in production.

It's available to solve a complex scientific, engineering, statistical,
or financial problem instantly, whenever you need it. The 700A
can execute 960 core stored program steps and manipulate data
in 120 registers. It performs + and — functions in 300 microseconds,
X and = in 3 to 5 milliseconds, Log. X and e* in 17 to 35 milliseconds and trig
functions in 250 milliseconds. And it also loops, branches, does subroutines
and makes decisions. These are some of the reasons that have created the
unprecedented demand for the Wang 700A. And why we're increasing production
to make it available sooner to more people. Of course, first come; first served.

Made in America for the World of Numbers

&=WANG

LABORATORIES, INnc. Dept. 4Q, 836 North St., Tewksbury, Mass. 01876 Tel: (617)851:7311
[[] Please send information on Wang 700A programmable calculator.
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medical care. If comparison with pri-
vate patients is any yardstick for mak-
ing such a judgment, consultation has
been common practice for many years
for patients who could afford it. Some-
what paradoxically, it has also been
common practice in the care of charity
patients at university teaching hospitals.
A very large percentage of physicians
are earning less in terms of real income;
many of us are on a downward income
curve even though working harder and
for longer hours.

.. . The fact is that first-rate medical
care for the entire population is very
expensive. I have not yet heard any na-
tional politician tell the public in real
terms just how expensive it is. One can-
not help but wonder, however, about
the complaints of such an expense in a
society which spends as much on tobac-
co and alcohol while dissipating nearly
a third of its annual national expendi-
ture in Vietnam.

ForBes H. NoRRIs, JRr.
Pacific Medical Center,
Clay and Webster Streets,
San Francisco, California 94115

Long Arm of “Security Clearances”

Bryce Nelson (9 Jan., p. 154) re-
ports the changes in procedures that
the Department of Health, Education,
and Welfare will be using in the selec-
tion and appointment of its scientific
consultants. These appear to be good
changes, but the essential problem as
to why part-time consultants for HEW
must be considered part-time govern-
ment employees has not been raised.
If a scientist is invited for consultation
or a seminar at another university or
institution because of his expertise in
a certain area, expenses plus an honor-
arium are given to him. The scientist
is not considered an employee, albeit
temporary, of that university or institu-
tion. Why should HEW consider scien-
tists serving in advisory capacities as
government employees? Merely paying
expenses plus $50 a day is not sufficient
reason.

Nelson predicted that with the new
HEW “security” procedures, the exist-
ing blacklists will be scrapped. Mere
restructuring of “security” procedures
at HEW masks the main problem
which is whether there should be any
“security” procedures for HEW scien-
tific personnel. Unless HEW does away
with all “security clearances” of scien-
tists, there is a good probability that

3 APRIL 1970

new blacklists may begin to appear.
Professional qualifications should be
the sole criterion in the selection of
scientific consultants.

GEORGE D. Parpas
Department of Anatomy,
Albert Einstein College of Medicine,
1300 Morris Park Avenue,
Bronx, New York 10461

Conflicting Pronouncements

The letter of Epstein, Hollaender,
Lederberg, Legator, Richardson, and
Wolf (26 Dec.), which supported the
ban on cyclamates, noted the potential
hazard of cyclohexylamine, a cycla-
mate derivative. While reading the 13
December issue of Lancet (p. 1301), I
chanced upon an editorial comment
that seems pertinent:

Our annotation of Nov. 1 (p. 941) was
wrong in stating that a derivative of cycla-
mates, cyclohexylamine, has been shown
to be carcinogenic in animals. The only
evidence of carcinogenicity in cyclamate-
related compounds concerns dicyclohexyl-
amine given to animals. Pliss (/) reported
the development of sarcoma at the site of
a single injection of dicyclohexylamine;
and dicyclohexylamine nitrite given sub-
cutaneously was followed in some animals
by multiple cancer foci of different types.
Cyclohexylamine was not carcinogenic.
Shabad (2) described the results of feeding
and subcutaneous injection in mice and
rats. Again, cyclohexylamine gave rise to
no tumours. Dicyclohexylamine and its
nitrite were associated with the appearance
of sarcomas in 13% of surviving animals.
... Lomonova (3) has also produced some
evidence that dicyclohexylamine can cause
tumours. Czech workers studied the effects
of oral administration of dicyclohexylamine
nitrite in rats and dogs and found no evi-
dence of carcinogenicity. . . .

I can readily understand the con-
fusion and anxiety among the general
population, caught between conflicting
scientific pronouncements. This exists
not only over cyclamates, but for the
“Pill,” DDT, and a host of other en-
vironmental-ecological problems.

How about a moratorjum on partisan
pontification over as yet highly sub-
jective “facts”?

MELVIN A. BENARDE
Department of Community Medicine,
Hahnemann Medical College and
Hospital of Philadelphia, Philadelphia,
Pennsylvania 19102

References

1. G. B. Pliss, Vopr. Onkol. 6, 659 (1958).

2. L. M. Shabad, Khim. Nauka. Prom. 3, 828
(1958); Acta Unio Int. Contra Cancrum 19,
458 (1963).

3. G. V. Lomonova, Fed. Proc. 24, 96 (1965).

and what
do you get?

You get years of accumulated knowl-
edge on ion exchange, gel filtration and
adsorption in one fat-free 64-page
booklet . . . BIO-RAD’s new Price List
V. It’s the most complete single source
of information (with prices) on these
three techniques. Request your FREE
copy now.

Price List V includes sections on analyt-
ical grade anion and cation exchange
resins ® specialty resins ® high resolution
chromatography ® polyacrylamide and
agarose gels * column systems ® ion
exchange gels ® gel permeation materi-
als ® column and thin layer chromatog-
raphy adsorbents. Plus expanded sec-
tions on applications for all materials.

+B10-RAD Y2787

32nd & Griffin Avenue
Richmond, California 94804
Phone (415) 234-4130.
See Us At FASEB Booth 104-105.
Circle No. 84 on Readers’ Service Card

67



Its tough oetting an AgCuCdSn alloy
to pose for youl.
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SCIENCE

The 1972-75 Budgets

Not until 1975 (according to the report the President’s Council of
Economic Advisors sent to Congress in February) is the gross national
product likely to be substantially above foreseeable claims on the nation’s
income. Although the GNP is expected to be $268 billion greater in
1975 than in 1969, a larger population, increased medical costs, and
other built-in increases will require almost all of the greater total.
Specifically, the Council of Economic Advisors expects foreseeable
claims to use up all of the GNP in 1970, 1971, and 1972, and to
require all but $3, $6, and $12 billion in 1973, 1974, and 1975, re-
spectively. Moreover, the $12 billion surplus in 1975 may get smaller
as 1975 comes closer, for between now and then new claims will be
staked out. The situation may be as tight in 1975 as it appears now
for 1971.

The Council projects an increase in federal expenditures from $189
billion in 1970 to $206 billion in 1975. Economic conditions, tax rates,
the nature of military activities, and other variables may, of course,
make the actual figures somewhat different from these projections.
Nevertheless, it is within this budgetary situation—one so cramped
as to allow little room for maneuvering—that future research funds
must be considered. The President’s budget for 1971 calls for $15.8
billion of R & D funds, an amount which constitutes a smaller percent-
age of the total federal budget than in any year since 1959. Research
and development funds hit a high of 12.6 percent of the federal budget
in 1965 and have been decreasing at an average rate of 0.8 percentage
point a vear, to 8.7 percent in 1970 and a requested 7.8 percent in
1971. Any statistical projection of R & D funds for the next several
years looks bleak, and there is little that can be done to improve matters
for the coming year.

There is, however, some room for growth and perhaps more for
shifts in priorities in the next few years, as demonstrated in the 1971
budget, which asks for $700 million less for development and $260
million more for basic and applied research than was appropriated in
1970. It is time for general consideration of how such funds as may
become available in the next few years can be most productively used.
Widespread reports of the damage to universities and to the nation’s
research accomplishments and prospects that has resulted from recent
cutbacks and slowdowns have already begun to appear. These reports
constitute important signs, but they are not sufficient. What is needed,
as a basis for a vigorous effort to secure more adequate funding in the
future and for the establishment of priorities, is objective analysis of
these reports and the gathering of as much additional factual informa-
tion and informed judgment as can be collected on how and where
recent R & D cutbacks are most seriously damaging the nation’s future
prospects.

The Council of Economic ‘Advisors has given fair warning that
they see no slack in the GNP or in federal funds for the next several
years. As always, claims for the nation’s scientific welfare will have
to compete with other claims. It is therefore urgent to develop as
solid an evidential base as possible if the R & D budgets of 1972
through 1975 are to be more satisfactory than those of 1968 through
1971.—DAEL WOLFLE
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ECOLOGY IS
EVERYBODY'S
ISSUE

Science is described as a continuing dialogue between man and Nature.
If so, it is a dialogue whose significance rests, not only on what is said, but
also on how many people hear it. Scientists recognize this. Indeed, the
scientific community can be described as a community of men and women
who are vitally interested in communicating with one another. What they
learn depends largely on scientific publishers like Academic Press.

For this reason, Academic Press has carefully designed its publishing
program to provide scientists with the knowledge they want and need. In
effect, this program is a complete information system for the rapid and wide-
ranging dissemination of new data and hypotheses. Like all systems, it is
composed of several distinct, but coordinated elements—primary journals,
serial publications, conference and symposia volumes, monographs and
treatises, and textbooks.

Each of these elements performs a specific service to the scientific
community. Journals and serial publications provide a continuing record
of daily observation and discovery. Conference and symposia volumes cap-
ture the exciting exchange of ideas that makes scientific progress possible.
Monographs and treatises show how imaginative analysis and synthesis
transform data into new ideas and new directions for future research. Text-
books provide fundamental information in all areas of science for graduate
and undergraduate instruction.

Scientists have always recognized the importance of communicating
with their colleagues and with society as a whole. Today—when man is work-
ing, not only to control, but also to preserve his environment—this duty has
become even more pressing. With its large and growing list of varied
scientific publications, Academic Press stands in a unique position to help
scientists to fulfill their solemn responsibilities to both the scientific and
the human community.

Today we are faced with a critical challenge. The destruction of our
environment is for the most part “man-made” and must be dealt with by
every responsible member of society. Our progress through science and
technology is forcing us to the awareness that the Earth is a finite resource.
Man’s ability to understand and manipulate the natural environment is the
same power and knowledge with which he can, wittingly or unwittingly,
destroy his world and himself.

ACADEMIC PRESS for the past two decades has been providing the
information that enables man to continue his technological progress and
work toward the restoration of environmental quality. In 1965, ACADEMIC
PRESS published THE CONTROL OF FERTILITY, by Gregory Pincus—in 1966,
SYSTEMS ANALYSIS IN ECOLOGY, by K. E. F. Watt—and in 1967, the 2nd
edition of the comprehensive treatise, AIR POLLUTION, edited by A. C.
Stern. These books represent the foundations of a printed information frame-
work in Environmental Science. Future additions to this framework will help
provide the essential information with which man can meet the challenge
of survival.
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Think ofitas 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 trinocular 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 /6x25mm 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.

o | Nikon Inc., Instrument Division, Subsidiary of Ehrenreich Photo-Optical Industries, Inc.

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

New Nikon Apophot Research Microscope

Circle No.65 on Readers’ Service Card




How to evaluate
Sigma 5,
36044 and

SYSTEMS 86
real-time software.

Run the same FORTRAN IV program through all three systems.

We designed the SYSTEMS 86 real-time computer system
with hardware and software totally integrated. That gives us
a hardware-software combination with price-performance
superiority. Forgive us our smugness but we know

whereof we speak.

Our monitors, for example, achieve maximum utilization of
system resources, yet occupy minimum core and include
only those segments needed for a particular application.
Perhaps mare important, they can handle all standard
computer functions- -input/output, housekeeping and
scheduling. Meaning that you spend far less time
developing your application programs.

Standard SYSTEMS 86 software includes a batch processing
system, a real-time monitor, an assembler, a macro-assembler,
FORTRAN IV, BASIC, utility programs, a math library, system
generation program and hardware diagnostics.

So much for all that. There’s really only one good way to
evaluate real-time computer software.

Put together a FORTRAN IV benchmark program based on
your needs. And run it on all three systems.

See SYSTEMS 86 real-time software in action at SUCC Booth 8600.




Send your FORTRAN IV benchmark program to XDS.

Check the results. Check how long it took to get them,

Send the same benchmark to IBM.

See how they run

Then send it to SYSTEMS.

And you'll see why we ran this ad.

Xerox Data Systems
701 S. Aviation Blvd.
El Sequndo, Calif.

Please run my FORTRAN IV benchmark

program on the Sigma 5. | would like to
know the results and the total job time.

Name

Company

Address

City

IBM
Old Orchard Road
Armonk, N.Y.

Please run my FORTRAN IV benchmark
program on the IBM 360/44. | would like to
know the results and the total job time.

Name

Company

Address

City.

SYSTEMS Engineering Laboratories
Dept. S, 6901 West Sunrise Blvd.
Ft. Lauderdale, Fla. 33313

Please run my FORTRAN IV benchmark
program on the SYSTEMS 86. | would like to
know the results and the total job time.

O Send me your new SYSTEMS 86 software
brochure.

Name

Company

Address

City
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MEETINGS

Biochemical Toxicology of
Insecticide Action

The last year has seen the tide of
public interest and legislative action
concerning the question of pesticides
rise to a new height. A recurrent theme
of the discussions is the inadequacy of
available information to evaluate the
effects of the use of pesticides on health
and on the environment. The pesti-
cides of maximum concern are the in-
secticides. The United States and Japan
account for the largest share of the
fundamental research that has been
done in the area of insecticide metab-
olism and action. This was the back-
ground for the fifth meeting of the
U.S.-Japan Cooperative Science Pro-'
gram, which met in Tokyo, 16-20
June 1969, under the joint sponsorship
of the Japan Society for the Promotion
of Science and the U.S. National
Science Foundation.

Fundamental to the background of
understanding needed to design new
compounds is a way of dealing with
the interaction of multiple factors which
can affect toxicity. C. Hansch (Pomona
College, California) discussed the ap-
plication of his sigma-rho-pi analysis
to the problem of accounting for the
variations in anticholinesterase activity
of organophosphates and carbamates.
He analyzed the contributions of hydro-
phobic, electronic, and steric factors to
the variations which had been de-
scribed in the publications of Metcalf
and Fukuto; in one series of aromatic
phosphonates, hydrophobic character
had negligible importance and one
could account for virtually all the vari-
ation in terms of steric factors only.
By contrast, in substituted phenyl car-
bamates, hydrophobic character was the
single most important variable, and the
electronic contribution was relatively
small. Finally, in diethyl phenyl phos-
phates, one could account for the vari-
ation in the potency of the para de-
rivatives using electronic factors alone;
for the meta derivatives, extremely
good accounting for the effects could
be obtained if one included the steric
parameter, and once more the hydro-
phobic character was important. Still
better correlation was obtained if one
included a “position term” to account
for the consistent difference between
meta and para compounds. In the dis-
cussion of this paper, the importance
of the free radical character in some
particular enzyme-inhibitor interactions

\
‘“one part per

“million,baby...

million!”

Vacuum/Atmospheres Com-
pany specializes in standard
and custom controlled inert
atmosphere recirculating gas
purification systems for space
age R & D and production.
Atmosphere purity of one part
per million or less of O, and
H:0O is maintained with op-
tional N, removal capability.
Vacuum/Atmospheres Com-
pany is recognized throughout
the world as a primary source
for ultra pure inert atmosphere
systems and is continuously ex-
ploring new avenues to advance
the present state-of-the-art.

write or call today for complete litera-
ture and specifications

VACUUM

ATMOSPHERES

COMPANY

W ALLEN-JONES ELECTRONICS
DIVISION OF WEMS, INC.

4652 W. ROSECRANS AVENUE
HAWTHORNE, CALIFORNIA 90250
PHONE (213) 644-0251

Circle No. 81 on Readers’ Service Card



was stressed by Hansch. It was also
pointed out that, in alkyl diethyl phos-
phates, the hydrophobic character of
the alkyl group could be all-important,
quite unlike the two aromatic series
described previously. T. Fujita (Kyoto
University) described collaborative work
with I. Yamamoto and M. Nakajima
on the analysis of activity in nico-
tine analogs. The role of electronic, hy-
drophobic, and hydrogen bonding fac-
tors was considered and also the dis-
tance between the pyridyl and pyrro-
lidyl nitrogens. Although nicotine prob-
ably acts on the acetylcholine receptor
in insect ganglia, there were similarities
between the effect of factors upon ace-
tylcholinesterase and insecticide activity.
Both were favored by substituents of
low electron affinity and marked hydro-
phobic character. The results lead to a
modification of the simple model which
stressed the importance of coulomic
interaction between cationic nitrogen
and the anionic site of the receptor or
the enzyme.

The metabolism of insecticides is
commonly of major importance in de-
termining toxicity, selectivity, syner-
gism, and biodegradability. The role of
microsomal systems, both in insects
and vertebrates, in metabolizing virtu-
ally all insecticides, has been a subject
of intensive interest in recent years. R.
Kato (National Institute of Hygienic
Sciences, Tokyo) investigated various
factors affecting drug metabolism by
liver microsomes of the male rat. Drug-
oxidizing activities were influenced by
hormones and abnormal physiological
states. However, the effect appeared in
different ways for different substrates
(inducers). For example, the magnitude
of spectral change induced by hexo-
barbital was decreased by methylchol-
anthrene, but increased by administra-
tion of androgen, to the castrated rat.
However, the change induced by aniline
was increased by methylcholanthrene;
androgen did not increase the change.
The difference in the androgen depend-
ence for the substrate interaction with
cytochrome P-450 may be a factor re-
sponsible for the difference in the al-
terations of the spectral change between
aniline and hexobarbital under the ab-
normal physiological states. It was sug-
gested that the magnitude of substrate-
binding with P-450 is one of the rate-
limiting steps in the drug oxidation.
D. J. Hennessy (Fordham University)
reviewed the effectiveness and selectiv-
ity of several types of carbamate syn-
ergists; he argued that the potential
of some of these for practical utility
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was good, even though not presently
realized. He pointed out that the target
of the synergists was the insect micro-
somal oxygenase system, and discussed
the mechanism by which the synergist
attacked this target. Replacement of
hydrogen in the methylene group of
methylenedioxybenzenes by deuterium
substantially reduced the synergistic
ability, suggesting that the methylene
group was involved in the attack. He
suggested that the current debate as to
whether the active attacking species
was a benzodioxolium ion or a free
radical could be resolved if one argued
that the parent compound was con-
verted through a free radical mecha-
nism to the hydroxymethylene-dioxy
derivative and the latter was in equilib-
rium with the diheterolium ion, of
which it was a pseudo-base. He pointed
out the plausibility of the diheterolium
ion, which is an aromatic species, form-
ing w-complexes with iron or copper in
the microsomal oxygenase and sug-
gested similarity in mode of action with
organic thiocyanates, propynyl ethers,
and aryloxyalkylamines. S. Kuwatsuka
(Institute of Physical and Chemical Re-
search, Saitama) examined the mode of
action of methylenedioxyphenyl syner-
gists. These synergists inhibited the mi-
crosomal hydroxylation of various in-
secticides, and themselves were de-
graded through hydroxylation by the
same microsomal system. There were
no essential differences between de-
methylenation, demethylation, and ani-
line ring hydroxylation. His study on
various cases suggested that though
the methylenedioxyphenyl compounds
may serve as alternate substrates or
competitive inhibitors for the micro-
somal hydroxylation, other factors may
modify this basic mechanism in various
degrees. The possibility that formate re-
leased from the methylenedioxy moiety
reacts with microsomal enzyme was
denied; but catechol released may act
as an inhibitor. Possibly an allosteric
effect on the microsomal components
may be produced by the synergist.

P. A. Dahm (Towa State University)
discussed the work performed in his
laboratories on the degradation of phos-
phorothionate insecticides by a micro-
somal system requiring oxygen and
NADPH,. It has been shown that such
a system splits aromatic phosphorothio-
nates (P=S compounds) at the aryl
phosphate bond; phosphates (P=0
compounds) are not usually split in this
way, an exception being n-propyl para-
oxon. The data covered a number of
parathion analogs and also the phos-

phonate EPN. Comparisons were made
with parathion labeled with P32 and
S35, Cleavage at the aryl group was im-
portant, as well as the expected activa-
tion to paraoxon (with S35 going to S35-
sulfate) and its subsequent degrada-
tion. Parallel studies performed with
diazinon suggested that in this case also,
two-thirds of the metabolism by isolated
microsomes occurs through cleavage of
the “leaving group” by an oxidative
process. Similarly in the housefly, there
was substantial cleavage of the aryl
group of parathion, and the evidence
was that this was again by a micro-
somal oxidase rather than by a hy-
drolase. In two species of Rhizobium
bacteria, by contrast, most of the me-
tabolism was to aminoparathion, al-
though about 10 percent of the com-
pound was degraded through aryl
cleavage. R. M. Hollingworth (Purdue
University) reviewed the cleavage of
organophosphorus triesters by liver en-
zymes, paying special attention to the
soluble O-dealkylation system which
has glutathione as a cofactor, and to
the oxidative dealkylation pathway
catalyzed by microsomes. Studies of
the metabolism of C!4-methyl-labeled
methyl paraoxon in mouse liver homog-
enates showed that most activity was
in the supernatant fraction, and that
in this fraction there was a dependence
on glutathione concentration. This sys-
tem showed a pronounced preference
for O-methyl phosphates. Studies in
the whole mouse showed that when
the labeled methyl group is removed,
it is catabolized to volatile compounds
which can be recovered in the respired
air. Supplementary evidence on the im-
portance of glutathione in in vivo
metabolism was the finding that liver
glutathione was substantially decreased
when the phosphates Sumithion or
Sumioxon were administered; Sumith-
ion administration reduced the liver
glutathione level by almost 50 percent.
In other experiments, methyl iodide
(135 mg/kg) was administered to mice
and caused no overt symptoms, yet re-
duced the liver glutathione level to
about one-third in an hour; such treated
mice were ten times more susceptible
to Sumithion poisoning. It is clear that
glutathione-dependent degradation s
an extremely important pathway in the
metabolism of O-methyl organophos-
phates.

In the glutathione reaction just dis-
cussed, organophosphates are acting as
alkylating agents rather than phospho-
rylating agents. M. Eto and H. Ohkawa
(Kyushu University) have shown that
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saligenin cyclic phosphates are particu-
larly good alkylating agents. They form
S-salicyl glutathione in the above liver
system. Furthermore, because they sa-
licylate oximes quite readily, oximes
cannot be used to reactivate cholines-
terase which has been inhibited by these
phosphates. One finds that the oxime,
instead of dephosphorylating the in-
hibited cholinesterase in the usual way,
removes the salicyl group and so yields
an “aged” enzyme, whose esteratic site
now has an ionic phosphate group
bonded to it. Saligenin cyclic phos-
phates are fairly readily hydrolyzed to
salicyl phosphates, which then can be
converted to an O-hydrobenzyl cat-
ion, which in turn readily alkylates
amines and mercaptans. Consequently,
SH-enzymes can be inhibited by this
route, and the fungicidal activity of
saligenin cyclic phosphates appears to
be due to this SH-alkylation,

J. Miyamoto (Sumitomo Chemical
Co., Osaka) described studies on the
metabolic fate in rats of Meobal, 3,4-
dimethylphenyl = N-methylcarbamate,
using a 4-methyl-14C-labeled sample.
When orally administered, it was easily
absorbed and distributed into several
tissues within 15 minutes and then ex-
creted rapidly and almost completely
within 4 hours, mostly into urine and
to a small extent into feces. At least
28 metabolites were shown in urine,
while the unchanged carbamate was
less than 0.5 percent after 48 hours.
A thorough examination of the chemi-
cal structures of the metabolites both
in vitro and in vivo revealed that the
major metabolic pathway was the hy-
droxylation of either ring methyl group
followed by further oxidation or con-
jugation as glucuronides. Hydroxyla-
tion of the N-methyl group and hy-
drolysis at the carbamoyl moiety were
minor routes.

Metabolism is one of the important
factors involved in resistance to in-
secticides, a phenomenon which has in
some cases confounded attempts at in-
sect control. F. W. Plapp, Jr. (Texas
A & M University) presented a review
of the status of our information on
resistance mechanisms in houseflies.
The numerous kinds of resistance ap-
peared to be the expression of seven
major genes, although additional genes
might make minor contributions. He
stressed the multiplicatory nature of
resistance which occurred when two
genes were involved with a single com-
pound, for instance, one gene con-
trolling penetration and another con-
trolling metabolism. There appeared to
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be only two kinds of resistance. One
involved semi-dominant genes acting
through a detoxifying mechanism. The
other involved recessive genes confer-
ring resistance by various other mech-
anisms. Only the former type ap-
peared to be capable of being over-
come, for instance by the use of syner-
gists; the latter type appeared to be in-
tractable. Plapp pointed to parallels be-
tween resistance and the induction of
enzymes by their substrates, a phe-
nomenon thoroughly explored in micro-
organisms. He had been able to induce
microsomal oxidizing enzymes in in-
sects by treating with DDT. The possi-
bility therefore exists that the relatively
simple view of resistance as involving
Mendelian selection among randomly
fluctuating levels of detoxifying en-
zymes (for instance) might need to be
replaced by a model in which the select-
ing agent actively increased the level
of detoxifying enzyme. A study of the
effects of insecticides at the nuclear
level was clearly called for.

Certain aspects of the toxicity of
organophosphate insecticides were dis-
cussed. T. Saito, T. Miyata, and K.
Iyatomi (Nagoya University) described
the effects of chronic poisoning by sev-
eral such compounds. By frequent ex-
posure to subacute doses of dimethoate
and Sumithion contained in food (300
and 1000 ppm, respectively), an ac-
cumulation of physiological effects
were observed in mice, such as the
occurrence of typical organophosphorus
toxicity symptoms after several days,
reduced growth rate, and marked in-
hibition of cholinesterase and aliesterase
activities of brain, blood, and liver.
However, such effects were very small
or absent with trichlorphon. The met-
abolic pattern as observed with the
use of labeled insecticides was altered
by continuous administration. Of in-
terest was that such insecticides did
not accumulate in the tissues, although
giving marked chronic effects.

There has been a resurgence of in-
terest in botanically derived insecti-
cides, which will undoubtedly increase
as the chlorinated hydrocarbons are
phased out by legislative action. J.
Fukami, T. Mitsui, T. Shishido, and
K. Fukunaga (Institute of Physical and
Chemical Research, Saitama, and Na-
tional Institute of Agriculture Science,
Tokyo) discussed the causes of the
selective toxicity of rotenone insecti-
cide between mammals, fish, and in-
sects from a biochemical point of view.
Vitamin K3 played a part in restoring
the mitochondrial respiration inhibited

“’See Us At Booth A-11 FASEB Meeting.”

only

from
Technilab

ADD THE NEW

MULTICAVITY
MICRODIALYSIS CELL

0.1 ml, 0.2 ml, 0.5 ml,
4-6 or 8 places

T0 THE NEW

STIRRING FLOW
DIALYSIS CELL

2.5 ml with Spinbar®
and you have the
most complete line of
Equilibrium & Flow type
Dialysis cells & accessories

Available at your laboratory supply house.

Our NEW supplement is now available.
For your FREE copy write Dept. E-4

TECHNILAB INSTRUMENTS, INC.
Subsidiary of Bel-Art Products
PEQUANNOCK, N. J. 07440

Circle No. 94 on Readers’ Service Card



by rotenone or piericidin A in the case
of rat liver, but not in the case of in-
sect tissue. This may be due to the re-
duced DT-diaphorase activity in in-
sects. For metabolic degradation of
rotenone, qualitative and quantitative
differences in the soluble fractions de-
rived from various organisms were
also an important factor; one derived
from mammals and fish enhanced
the production of water soluble me-
tabolites, while one from insects did
not. Of interest was the probable pres-
ence in the soluble fraction derived
from insects of a mnatural inhibitor,
which was found to be a protein of
molecular weight of 6,000 to 15,000.
I. Yamamoto (Tokyo University of
Agriculture) reviewed the problems of
pyrethroid insecticides, which interact
with the nerve axon. Recent electro-
physiological studies disclosed the
mechanism of action at the cellular
level: effects on the negative after-po-
tential are the cause of abnormal ex-
citation and convulsions, and the block
of both sodium and potassium con-
ductances is the cause of paralysis.
However, many problems, such as the
primary site of action, central or pe-
ripheral; the mechanistic difference for
knockdown and Kkill; the molecular
aspects of the interaction with the nerve
components; the cause of the effect on
the negative after-potential; and the
chemistry of the neurotoxin released by
intoxication, remained to be solved. On
the other hand, our knowledge of the
metabolic pathway of pyrethroids in in-
sects and mammals has greatly pro-
gressed. Oxidation is a major mech-
anism. While the structure-activity rela-
tion has remained empirical, the es-
sentiality of gem-dimethyl group on the
acid moiety was recognized and the
introduction of new alcohol moieties
provided several potent new pyrethroids.

The relation between insecticides and
the nervous system was further ex-
plored. M. Sakai (Takeda Chemical
Industries, Kyoto) reported the mode
of insecticidal action of nereistoxin, a
poison from a marine annelid, Lum-
brineris heteropoda, and having the
structure of 4-N,N-dimethylamino-1,
2-dithiolane. Electrophysiological ex-
periments gave evidence that it com-
petitively blocked the acetylcholine re-
ceptor of the cockroach central ner-
vous system by depressing excitatory
postsynaptic potentials without potenti-
ating the postsynaptic membrane po-
tentials, in contrast to nicotine and
eserine. The ganglionic blocking ac-
tivity of the derivatives was nearly pro-
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portional to their insecticidal activity.
Cartap, which is 1,3-bis(carbamoylthio)-
2-(N,N-dimethylamino) propane hydro-
chloride, was developed from nereis-
toxin and used in practical insect con-
trol, particularly for lepidopterous in-
sects. It probably acts by being con-
verted metabolically into nereistoxin
or its dihydro form. R. D. O’Brien
(Cornell University) described the first
successful attempts to study the acetyl-
choline receptor in broken cell prepara-
tions. Evidence was provided that
preparations from the electroplax of
the electric skate Torpedo, and from
housefly head, contained receptor ac-
tivity, which could be followed by the
binding of tritiated muscarone in con-
centrations of the order of 10—6M
The evidence included the suitability
of the location, the high affinity and
reversibility of the binding, the appro-
priate amount, and above all the ap-
propriate response to selected blocking
agents. Evidence was provided that the
plax receptor was a phospholipopro-
tein. The effect of numerous blocking
agents suggested that the plax receptor
was of the classic neuromuscular type,
as is generally believed, but that the
housefly receptor was of a mixed mus-
carinic and nicotinic type. In addition,
the housefly receptor was unexpectedly
blocked by compounds such as tyra-
mine and hordenine. The findings gave
promise that the receptor in the insect
might be quite unlike that in the verte-
brate and might offer the possibility of
designing new kinds of insecticidal com-
pound.

Finally, some new techniques of in-
terest to students of insecticide action
were described. N. Kurihara (Kyoto
University) and E. Nakajima and H.
Shindo (Sankyo Company) have de-
veloped a new frozen technique for
whole insect body autoradiography.
With the use of labeled compounds on
the American cockroach, it was shown
that y-BHC penetrated much faster
than the B-isomer and reached almost
all parts of the central nervous system,
crop, and gizzard within 15 minutes,
but very little if any reached the area
of the fat body. Of interest was the
striking difference in the penetration
pattern of y-BHC and nicotine into
the central nervous system: y-BHC
accumulated at the peripheral region
of the brain, ganglia, and other parts of
the central nervous system, but not in-
side, while nicotine penetrated into the
central nervous system very easily, and
the concentration difference between
inside and outside the central nervous
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system was very small. These studies
were consistent with the known be-
havior of nicotine and may throw a
light on the mode of action of BHC:
Y. P. Sun (Shell Chemical Company,
Modesto, California) discussed the
complicated interplay of events which
follows the treatment of an insect
with an insecticide. He described a
method by which a given dose of
insecticide could be injected into a
housefly over a time period. varying
from a few seconds up to many hours.
In general, the toxicity of any insecti-
cide was reduced by giving the dose
over a long period. It was of special
interest that dieldrin, which is not me-
tabolized by houseflies, was of much
less toxicity if administered over 30
minutes. The implication is that slow
delivery permits the operation of other
mechanisms (such as storage) quite
apart from the anticipated increased
role of metabolism which occurs in
compounds such as organophosphates.
It was also observed that, in a series
of vinyl phosphate analogs of Azo-
drin®, the toxicities by topical applica-
tion varied greatly, but by injection of
flies pretreated with a synergist the
toxicities varied very little. The im-
plication was that the compounds,
which differed only in their N-alkyl
substituents, showed a great variation
in topical toxicity only because of vari-
ations in their penetration and detoxica-
tion rates in the organism.

The above papers are scheduled for
publication in the near future by Aca-
demic Press. Another outcome of the
conference is an attempt to provide
information through a “clearing house”
mechanism to Japanese and U.S. sci-
entists about the opportunities for re-
search by visitors in the two countries.
Scientists working in insecticide action
or metabolism who would be inter-
ested in such information, should com-
municate with either one of the un-
dersigned.

IzURU YAMAMOTO
Tokyo University of Agriculture,
Tokyo, Japan
R. D. O’BRIEN
Cornell University, Ithaca, New York

Sterile Males for Control of
Insect Populations

The increasing concern over pesti-
cides has stimulated greater attention,
to alternate methods of insect control.
A meeting on The Application of the
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Sterile Male Technique for Control of
Insects with Special Reference to Fruit
Flies was held in Vienna, Austria,
1 to 5 September 1969.

The primary purpose was to review
the status of laboratory experimentation
and field trials relating to the applica-
tion of the method of releasing sterile
insects for controlling or eradicating
a variety of fruit fly species and to
plan future programs. Data on the
mass rearing, nutrition, radiation sterili-
zation, physiology, genetics, and ecol-
ogy of the following species were pre-
sented: Mediterranean fruit fly Ceratitis
capitata Wied.; Olive fly Dacus oleae
(Gmelin); cherry fruit fly Rhagoletis
cerasi (L.); Caribbean fruit fly Ana-
strepha suspensa; Mexican fruit fly
Anastrepha Iludens {(Loew); melon fly
Dacus cucurbitae (Coq.); and oriental
fruit fly Dacus dorsalis (Hendel).

Of these species, the most thoroughly
studied in relation to the application
of the sterile insect release method
is the Mediterranean fruit fly. Flies of
this species that were laboratory reared
and sterilized have been used in a
number of successful field demonstra-
tions for the control of the medfly;
three recent programs were evaluated.
G. Guerrieri, Comitato Nazionale de
Energia Nucleare, Italy, summarized
the results of a recently completed test
on the island of Procida near Capri; R.
H. Rhode, project manager, UNDP/
SF (I) Central American Medfly Proj-
ect, San José, Costa Rica, presented the
results of a test in Nicaragua involving
aerial releases of sterilized medflies over
an area of 48 km?2; and L. Mellado dis-
cussed the tests in the Murcia area of
Spain. All of these tests were conducted
jointly between the national and inter-
national organizations in cooperation
with the Joint FAO/IAEA (I) Divi-
sion.

The Procida experiment involved a
3.7-km? island containing many species
of host fruit trees that are attacked
each year by the medfly. Sterilized flies
reared in the TAEA laboratory at Sei-
bersdorf, Austria, were transported by
air to Italy and released weekly from
17 May to early August 1969, in 426
ground-release points. Approximately
15 million sterile flies were liberated.
The effectiveness of the released flies
was evaluated by (i) surveys of the
ratio of wild to sterile flies in traps,
(ii) observations on egg hatch collected
on the island compared with a control
point on the mainland, and (iii) deter-
mination of the fruit infestation in the

two areas. A clear indication of sup-
pression of medfly population was
obtained.

The Spanish experiment involved the
release of over 32 million sterile med-
flies from March to August 1969 in an
area of 24 hectares. Again estimates of
fruit infestation were consistently below
10 percent (0.1 to 10) in the release
areca while the infestations in the con-
trol area were often close to 90 to
100 percent.

In the larger test in Nicaragua sterile
medflies were released periodically over
an area of 48 km2. The test area,
situated in the center of larger infested
areas was not completely isolated be-
cause it was impractical. However, pe-
riodic aerial applications of insecticide
to a barrier 2 km wide around the
perimeter provided some degree of iso-
lation. Sterile insects were reared in
San José, Costa Rica, and released in
Nicaragua from September 1968 to
May 1969 about four times a week (11
million sterile flies at each release) for
a total of over 1 billion sterile flies.
Rhode reported that examination of
fruit during the period showed 90 to 98
percent fewer larvae in the release
area than in the control area. Trapping
data indicated that wild flies in the
test area increased threefold from the
lowest to highest population, whereas
population increases of 183-fold and
47-fold were recorded in the untreated
areas.

The group concluded that the suc-
cessful results in several field trials
with the medfly were promising enough
to warrant a large-scale demonstration
experiment for the control or eradica-
tion of this species over a large area
and that both development and progress
of the sterile-male-release method for
a number of other species of fruit flies
were promising enough to justify small-
scale field trials.

D. A. Lindquist, Joint FAO/IAEA
Division, presented a proposed plan to
eradicate the medfly from Nicaragua.
The feasibility of the plan for elim-
inating the pest from an infested area
of 3900 km?2 (approximately 1500
square miles) in a 4-year, $6-million
program was studied by the participants
at the meeting.

Formal papers which provided the
basis for extensive discussion by the
group were presented on the following
topics: methods and results of labora-
tory experimentation on medfly rearing
for the purpose of studying the sterile
male technique (Hooper, FOA/IAEA);
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insure that both spiral springs and dial graduations
are sufficiently linear to provide true 10 mg accuracy.

Dial-O-Gram 310 has been honored by Chemical
Processing Magazine in its Vaaler Award as “‘a new
fast, accurate and low cost balance for broad lab-
oratory usage. It is extremely sturdy and durable
and is designed for compactness and convenience.”
Labs find the balance accurate enough for 909 of
their weighings.

Capacity — 310g Sensitivity — 0.01g Price —
$59.50. Also available: “How To Read Dial Bal-
ances,” an Ohaus teaching aid in the form of a
transparency for overhead projectors. Price — $5.00.

For the complete story on accuracy, performance
and specs, send for E. D. Myers’ article * Spiral
Spring Balances,” our Vaaler Award folder, and
the Ohaus general catalog.

OHAUS SCALE CORPORATION

29 Hanover Road * Florham Park, New Jersey 07932
201/377-9000
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Ultra-sensitive
UV detector
has 10,000
to1range

Plug-in flow cells

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. [J
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-xl 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.

| —y

CHROMATRONIX

Chromatronix, Inc, 2743 Ninth St.
Berkeley, Calif. 94710. Phone (415) 841-7221.
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review of medfly mass rearing (Nadel,
FOA/IAEA); medfly physiology as re-
lated to the sterile male technique
(Langley, FAO/IAEA); recent medfly
research in Hawaii (Chambers, USDA);
status of the sterile male technique
against the olive fly—eradication and
rearing (Silva, Portugal); review of
the ecology of the olive fly as related
to the sterile male technique (Mourikis,
Greece); and status of the sterile male
technique for eradication or control
of the cherry fruit fly (Boller, Switzer-
land). Research on several other species
of fruit flies was introduced by two
papers: (i) a review of the sterile
male technique for eradication or con-
trol of the Caribbean and Mexican
fruit flies (Lopez, USDA) and (ii) a
review and current status of the sterile
male technique for eradication or con-
trol of the melon and oriental fruit
flies (Chambers, USDA). In addition,
numerous shorter summaries of recent
research in various laboratories were
presented and discussed by the group;
D. Enkerlin (FAO/IAEA) was chair-
man,

Some of the obstacles hampering the
application of this method to other
species of fruit flies were (i) the de-
velopment of economical, large-scale
mass-rearing techniques, (ii) difficulties
in mass release of sterilized insects, and
(iii) the dearth of ecological informa-
tion on the distribution of fruit fly
species in various countries. Several
solutions to these problems were pro-
posed, and coordinated research pro-
grams were discussed.

The meeting was attended by 16 sci-
entists from ten countries, in addition
to representatives from FAO, WHO,
Euratom (7), and the Swiss Federal Re-
search Council and staff members of the
Joint FAO/IAEA Division of Atomic
Energy in Food and Agriculture. Pub-
lication of the proceedings of the meet-
ing, including discussion and formal pa-
pers by the IAEA Technical Infor-
mation Division, is expected in early
1970.

Leo E. LACHANCE
Insect Eradication and Pest Control
Section, Joint FAO/IAEA Division of
Atomic Energy in Food and Agriculture,
International Atomic Energy Agency,
Vienna, Austria

Note

1. Abbreviations are FAQ, Food and Agricul-
ture Organization of the United Nations;
JAEA, International Atomic Energy Agency
of the United Nations; UNDP/SF, United
Nations Development Program/Special Fund;
USDA, U.S. Department of Agriculture;
WHO, World Health Organization; Euratom,
European Atomic Energy Community,

MAKING THE
BEST OVEN
MADE EVEN
BETTER
WASN'T EASY

(BUT WE DID)

We took our most popular reactor-con-
trolled mechanical convection ovens —
the accepted standard for quality and
performance — and scrapped them.
Then using their best features, we took
proven design concepts and re-engi-
neered them info these radically super-
jor ovens we call The Incomparables.
Why The Incomparables? First, they
feature the patented POWER-O-MATIC
60® Saturable Reactor Control, ac-
knowledged as the ultimate in simplic-
ity and reliability. 1t provides true
straight-line, infinitely  proportional
performance. Control accuracy is
=+0.5°C. ... setability is =1.0°C. ...
repeatability is ==0.5°C.

We simplified operation and service.
The control panel and vital control
components are mounted on a special
pull-out drawer. You have complete
access to any part requiring inspection.
New panel design features large in-
struments for easy operation.

Finally, we re-styled these ovens com-
pletely to complement any modern
laboratory or production department
— beautifully.

They come with +204°C. or +343°C.
ranges . . . 15 models . . . 5 sizes . ..
bench (illustrated) and floor styles. Our
new brochure describes The Incompar-
ables in detail. Write: Blue M Electric
Company, Corporate Hgadquarters:
Blue Island, Illinois 60406.

‘P4 BLUE M
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Food-Borne Toxic Microorganisms

The Toxic Microorganisms Panel of
the United States—Japan Cooperation on
Development and Utilization of Natural
Resources met in Tokyo, Japan, 17-20
November 1969, for governmental in-
teragency exchanges of information
for insuring the development of the
highest hygienic standards for the food
supplies of the two nations. Japan as
a net food importing nation and the
United States as a net food exporting
nation have humanitarian and eco-
nomic incentives for mutual concern
with the maintenance of desirable
hygienic and nutritive qualities of food
commodities moving in international
commerce. Attention was focused on
botulism, mycotoxins, and Vibrio para-
haemolyticus contamination. The panel
agreed it would be desirable in the
future to also consider the question of
staphylococcal food poisoning. The
Japanese expressed great interest in
how the Food and Drug Administration
of the U.S. Department of Health, Ed-
ucation, and Welfare exercises its au-
thority in insuring safe food supplies.

The first outbreak of type B botulism
in Japan occurred in 1969 and was
traced to imported caviar. Thus, type E
botulism traceable to marine food
products remains as the only indige-
nous form of clinical botulism in Japan.
This fact contrasts with the condition
in the United States where human botu-
lism is traceable to types A, B, and E
bacilli. A group led by Genji Sakaguchi
has been successful in purifying and
characterizing the type E toxin. In
laboratory culture and in contaminated
foods, this toxin occurs as a 350,000
dalton molecular weight (S50 ,11.6)
simple protein. This protein can be
separated into a 150,000 molecular
weight (85, 7.3) toxic component and
similar weight nontoxic component.
Only antibody against the toxic compo-
nent is effective in neutralizing the
toxicity. Both the S511.6 and 7.3
toxins can have their toxic potency in-
creased by short-term exposure to
trypsin. This activation is not ac-
companied by an identifiable change in
sedimentation coefficient. None of the
Japanese work with type E toxin sup-
ports the claims of Canadian workers
that activation by trypsin is accom-
panied by a loss of amino acid residues
from the toxic protein, or that toxicity
exists in molecules smaller than
Ss0w7.3. Carl Lamanna of the U.S.
panel and Sakaguchi prepared a paper
on the nomenclature of toxins. It was
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Only the Bronwill

WARBURG ROTARY
MODEL UV 166

gives you so much quality and
performance—in so Iittle_space

QUALITY

e advanced electronic design — completely transistorized circuits
and thyristor (SCR) relay — hand crafted construction

® bath uniformity of £0.01°C — manual proportional wattage control

e automatic auxiliary heating — rapid heat up from ambient; auto-
matic shut-off

® reproducible shaking mechanism — with separate constant speed
motor

SIMPLICITY

e simple temperature setting — make new settings in seconds
¢ finger-tip control of switches, selectors — clustered for convenience
e complete line of pre-calibrated interchangeable glassware available

COMPACTNESS

e overall diameter — 52cm —only 79cm high — the most compact
Warburg on the market

e bath diameter — 36¢cm — yet the clear plexiglass bath holds up to
9 liters

e 14 stations on rotating platform — yet it fits against a wall or in
a corner

Ask your Bronwill dealer for a demonstration and for your copy
of the new catalog which describes the complete line
of Warburg instrumentation. Or write directly to us.

(®).BRONWILL SCIENTIFIC, INC.

A leader in scientific instrumentation
Box 7824 — Rochester, New York 14606
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suggested that the naturally occurring
toxin be called progenitor toxin and
that toxic components that can be pre-
pared in the laboratory from a progen-
itor toxin be labeled derivative toxins.
Adoption of these suggestions would
limit the use of the terms protoxin and
prototoxin to nontoxic protein that can
be activated to a toxic state by any kind
of manipulation such as exposure of
proteolytic enzyme.

Japanese investigations of antitoxin
treatment of type E poisoning under
the leadership of Hiroo Iida continue
to demonstrate curative value for anti-
toxin employed in the earliest phases of

intoxication. The absence of reports of
serum sickness in patients treated with
type E antitoxin derived by Japanese
methods of manufacture at Chiba
Serum Institute has stimulated the
panel to sponsor a comparative study of
the allergenic properties of horse bot-
ulinal antitoxin manufactured in Japan
and the United States. Consistent with
Japanese clinical experience, L. L. Lay-
ton (Western Regional Laboratory, U.S.
Department of Agriculture), employing
biophysical and serological characteriza-
tion techniques, has found the Japanese
antitoxin to be freer of extraneous
protein than the American product.

The
fclassic?
TLC
Uniplate®

AR

i\ >

"classic" Thin
Layer Chromatog-
raphy plate is pro-
duced according to the
classic procedures as out-
lined by the leading scientists in
the field of chromatography.
Reproducible results obtained by using
Analtech Uniplates® are due to perfect uni-
formity, excellent loading capacities, and fast
development times.

» 70 stock * Preparative plates
adsorbents  Custom service

* Fast shipment o Free samples

* Low Cost on request

100 S. Justison St., Wilmington, Del. 19801

Telephone: (302) 656-4436
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Very little work is in progress on
studies of mechanisms of action of
botulinal toxin. In following up a report
of W. L. Jensen that malathion offers
some protection against poisoning by
the type C toxin, E. M. Sporn has had
negative results in attempts to demon-
strate protective effects in rats against
type A poisoning by using the anti-
cholinesterases malathion and parathion.

J. T. Graikoski reviewed U.S. studies
in preparation of smoked fishes which
show that proper combinations of salt-
ing, dehydration, and smoking will
prevent the growth of Clostridium botu-
linum type E. Thus, knowledge is now
available for the preparation of fish
products safe from botulism during
packaging.

Japanese investigators have been the
world leaders in studies of Vibrio para-
haemolyticus and the severe acute gas-
troenteritis caused by growth of this
organism in naturally contaminated fish
products. J. C. Olson, Jr. (U.S. Food
and Drug Administration) reviewed
studies of the organism in the United
States. He agreed with Riichi Sakazaki,
the leading expert on this organism, that
formidable problems of specific identifi-
cation exist, and that the role of this
organism in causing food poisoning in
the United States is still obscure. The
panel agreed it would be of great prac-
tical benefit to both countries to ex-
change laboratory personnel con-
cerned with V. parahaemolyticus investi-
gations.

H. W. Schroeder, C. W. Hesseltine,
and P. B. Marsh of the U.S. panel and
H. Kurata and S. Matsuura of the Jap-
anese panel reviewed recent studies of
mycotoxins in the United States and
Japan. While in both countries fungi
that contaminate agricultural commodi-
ties are found which produce myco-
toxins; and while progress is evident in
elucidating the conditions under which
growth of the fungus is accompanied by
mycotoxin production, no definitive
answer can be given to the question at
what level of aflatoxin production can
the organisms be considered harmless.
It is obvious that analytic techniques
can enhance capabilities for precise ac-
curate detection of smaller and smaller
quantities of the mycotoxins.

As a net importer of grains and other
food products subject to contamination
with mycotoxin-producing fungi, Japan
is greatly interested in conditions of
storage and shipment that eliminate de-
velopment of mycotoxin-producing fun-
gi. The panel agreed it would be of
both scientific and practical value to
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THE KLETT FLUORIMETER

No. 2070

Designed for the rapid and accurate determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances,

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM-
ETERS » KLETT REAGENTS « COLONY MARKER AND TALLY

K /ef Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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PHOTO-SLIDE

TIME
LABELS

Jaciis)

accurate identification

Self-sticking Time Photo-Slide Labels provide space for
identification and ownership plus a red dot to ensure
correct placement of the slide in projector. Pressure-
sensitive adhesive requires no
moistening and sticks permanently
to any surface. Labels may be used
on photographs, lantern slides, 2” x
2” mounts, or negatives. May be
custom imprinted.

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
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Double Monochromator
Provides High Performance

TWO UNIQUE FEATURES OF SHIMADZU SINGLE-BEAM SPECTROPHOTOMETERS

The Shimadzu Double-40 Series of Spectrophotometers is a
unique modular spectrophotometric system built around a
prism-grating double monochromator which provides high
resolution (better than 2A), low stray light (0.001% at 195 mu),
and high photometric accuracy (better than 0.2%T in expanded
range). Other features: Automatic 0 and 100%T adjustment en-
sures no-drift single beam operation; undesired grating orders
are eliminated by prism-grating configuration; wavelength read-
out is linear; the slit readout is in mu of spectral bandwidth;
the unit is extremely simple to operate.

Interchangeable detection modules are easily manipulated
on a rigid optical bench, offering optimum accuracy and sensi-
tivity for studies of either turbid samples or solutions. Inter-
changeable sample compartments and monitoring systems
(direct meter readout, digital readout device, and recorder
presentation are also available.

For more complete information, write to Aminco,

See booth ug at the Federation Meeting.

<>

AMERICAN INSTRUMENT COMPANY / Silver Spring, Maryland 20910

DIVISION OF TRAVENOL LABORATORIES, INC.

\

Automatic 0 and 100% T
Adjustment Ensures No Drift

Shown above is the Double 40S. This unit includes a
prism-grating double monochromator, UV and VIS
sources, a solid state electronic console, a meter readout
and an automatic 0% and 100% adjustment system. The
sample compartment contains a 4-cell holder that is
usable with both 1 cm and 2 cm cells.

The Shimadzu Double-40 Series and Spectrophotometers are
distributed exclusively in the U.S. and Canada by the American
Instrument Co., Inc.
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The cell youimpale
cantellyou
three timesmore

T
e

The Mentor N-950 Intracellular Probe System

is the only instrument that will:

1. measure membrane potentials, 2. apply stimulus cur-

rents, 3. measure electrode and membrane resistance,

all simultaneously through a single barreled micropipette.

What's more, you receive delivery from stock within 30
days. Send for complete information, today!

MENTOR CORPORATION

2512 delaware st. s.e., minneapolis, minn, 55414, 612 331-5177
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New Sage Infinitely
Variable Speed Syringe Pump

Offers Every Flow Rate You’ll Ever Need.

MODEL 355
$475.00

Select any flow rate within a range of 25,000 to 1 with a single
syringe. Using different size syringes, you can infuse fluids at
rates from 0.1 microliter/day to 140 ml/minute...an overall range
of more than one billion to one. All settings are made with one
switch and one ten-turn dial with digital readout. Syringe holder
accepts up to 3 syringes at a time and holds all types from micro-
liter size to 100 cc capacity. Provides uniform, highly reproducible
flow.

Model 355 and other models of Sage Series 350 pumps are
described in the new Sage Catalog. Send for your copy today.

SAGE INSTRUMENTS, INC. . .. .: rases sooh a1

Subsidiary of Orion Research ncorporated,
230 Ferris Avenue, White Plains, N.Y. 10603 Telephone: (914) 949-4121
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initiate a cooperative research pro-
gram between the two nations for sys-
tematic surveillance of food products
moving between Japan and the United
States at storage, shipment, transit, and
receiving points. Only in this way can
practical suggestions be evolved for
the control of harmful fungal growth
by identification of the points of initial
contamination and those environmental
situations in commerce conducive to
fungal growth and mycotoxin produc-
tion. Such investigations remain to be
done.

The Toxic Microorganisms Panel
sponsored a conference on toxic micro-
organisms in Hawaii in October 1968.
Over 60 papers presented at this meet-
ing will be published as a book entitled
“Proceedings of the First U.S.—Japan
Conference on Toxic Microorganisms”
(U.S. Department of the Interior and
UJNR Panels on Toxic Microorga-
nisms, Washington, D.C.). Publication
is scheduled for March of this year.

CARL LAMANNA
Army Research Office,
Arlington, Virginia 22204

Courses

Tropical Botany, Coral Gables, Fla., 15
June-31 July. The University of Miami,
Fairchild Tropical Garden, and U.S. Plant
Introduction Station will offer an NSF-
sponsored advanced seminar for graduate
students in plant science. Stipends and
travel allowances are available. (Dr.
Howard J. Teas, Coordinator, Tropical
Botany Seminar, Department of Biology,
University of Miami, Coral Gables, Fla.
33124).

Physics of Quantum Electronics, Pres-
cott, Ariz., 22 June-3 July. The course
will be similar to the ones held in 1968
and 1969 but with additional emphasis on
superconductivity phenomena. Other sub-
jects will include atomic coherence effects
(light scattering, self-induced transparency,
theory of the laser), nonlinear phenomena
(pico-second pulses, parametric optics),
and statistical properties of radiation.
(Prof. S. F. Jacobs or Prof. M. O. Scully,
Optical Science Center, University of Ari-
zona, Tucson 85721).

Marine Sciences, Cape Henlopen, Del.
Marine Biology, biological oceanography,
algal ecology, and special problems will
be presented 15 June-21 July; and benthic
invertebrates, engineering in coastal en-
vironment, nearshore geotechnique, and
special problems will be presented 27
July-28 August. A short course on field
methods in marine geophysics will be
offered 13-18 July. These courses will be
appropriate for graduate students, under-
graduates, and teachers. (Dr. Victor A.
Lotrich, Marine Laboratories, 114 Wolf
Hall, University of Delaware, Newark
19711).
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BOOKS RECEIVED
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(Continued from page 110) : ;Omethln S mlss|n
naud. Hermann, Paris, 1969. 176 pp., il- g g

lus. Paper, 27 F. Actualites Scientifiques What these rats don't have may be exactly what you want.

Industrielles, No. 1329. They have no thyroid or pituitary glands. And thyroidec-
Atlas of Medical Mycology. Emma Sad- : % an

ler Moss and Albert Louis McQuown. Wil- tomies and hypophysectomies are only two of the six'‘endo-

liams and Wilkins, Baltimore, ed. 3, 1969. crinectomies' we perform some 50,000 times a year

X + 366 pp., illus. $14. L on our COBS® rats and mice and Lakeview hamsters. You
Biology of Populations. The Biological P £

Basis of Public Health. Brenda K. Sladen can opt for one, some, or all of these surgical procedures.

and Frederik B. Bang, Eds. Elsevier, New Even a neonatal thymectomy.

York, 1969. xxii - 450 pp., illus. $17.50. he Charles River surgical team is made up entirely of
Birds That Stopped Flying. Elizabeth S. Hielac Provid P Y

Austin. Random House, New York, 1969. graduate biologists. All experts in trauma-minimizing

viii + 84 pp., illus. $2.95. techniques and completeness of procedure. Which makes
The Bobwhite Quail. Its Life and Man- for optimum animal responsiveness.
agement. Walter Rosene. Rutgers Univer-

sity Press, New Brunswick, N.J., 1969. And to complement the surgery on our COBS animals,

xxviii 4 422 pp., illus. $20. we're developing techniques to perform many procedures
The Bomb That Failed. Ronald Clark. in germfree isolators.

M%Iri(:,‘i&;’alNe;vanogﬂ;ﬁL?9'P2rf£e§§;lg$5'%,5); So when you need surgically-altered an'imals. send us

Computer. An Essay and Selected Read- your specifications. Our take-out service is fast

ings. Benjamin Kleinmuntz. Holt, Rine- and reliable. i

hart and Winston, New York, 1969. xiv
+ 402 pp., illus. Paper, $5.95.

Collected Papers of the Institute of
Physical and Chemical Research, 1968.
Rikagaku Kenkyusho, Yamato-Machi,
Saitama, Japan, 1968. xxii 4+ 1440 pp.,
illus.

Colloquium on Inflammatory Reactions
and Tumors in Invertebrates. Versailles,
France, December 1967. C. Vago and O.
Flandre. Institut National de la Recherche
Agronomique, Paris, 1969. 132 pp. +
plates. Paper, 40 F. Annales de Zoologie:
Ecologie Animale, vol. 1.

Comparative Operating Systems. An
Association for Computing Machinery
Symposium. F. L. Jamison, Chairman.
Brandon/Systems Press, Princeton, N.J.,
1969. xii + 128 pp., illus. Paper, $7.50.

Computers in Biomedical Research.
Vol. 3. Ralph W. Stacy and Bruce D.
Waxman, Eds. Academic Press, New
York, 1969. xxii - 290 pp., illus. $14.

Deuxiéme Congrés de P'Union Phyto-
pathologique Meéditerranéenne. Avignon-
Antibes, France, September 1969. Institut
National de la Recherche Agronomique,
Paris, 1969. 472 pp., illus. Paper, 90 F.
Annales de Phythopathologie, Vol. 1.

Dictionary of Development Economics.
Economic Terminology in Three Lan-
guages—English, French, German. Traute
Scharf and Marc Balin. Elsevier, New
York, 1969. xvi 4+ 268 pp. $12.50.

Difficulties in the Path of Psychoanal-
ysis. A Confrontation of Past with Pres-
ent Viewpoints. Delivered as the 18th
Freud Anniversary Lecture, New York,
April 1968. Anna Freud. International
Universities Press, New York, 1969. 84
pp. $4.

Diseases of the Cultivated Plants of the
Southwest. Rubert Burley Streets, Sr.
University of Arizona Press, Tucson, 1969.
xviii 4+ 390 pp., illus. $9.50.

Ecological Aspects of the Species Con- | * FROM THE
cept. A modal morphology which has : Charles Rlver AR
modality maintained through the selective ! BREEDING LABORATORIES, INC. ® ¥ TO RESEARCH
action of environmental limiting and modi- WIEMINGRON, eSSt et REI IS 0587
fying factors is the classical and functional
species. Christopher J. Durden. Published
by the author, 2505 Ashdale, Austin,
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Sharpens any blade in only 3 minutes

revolutionary PERMA-SHARP
MICROTOME KNIFE SHARPENER

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!

For free demonstration, See at FASEB
request brochure and Booth No.
name of nearest dealer. B124-125

Hacker Instruments

Box 646, West Caldwell, N. J. 07006 (201) 226-8450
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If perfect CO, Incubation is of any help to you,
we've got it.

Think of how your work can bc improved when you use our model 351810 with perfect
€O, incubation! It's taken us nine years of development to make that statement. And
here's how we did it: built an all-stainless steel cabinet that will resist corrosion; designed
in a transistorized, solid state temp control +0.15°C and, protection against mishap,
backed by an overtemp safety thermostat; constant high humidity; developed a single
flow meter for direct selection of tension from 0 to 20% and an Auto CO,NTROL that
gives instant tension recovery after door openings; supplied an air pump to eliminate the
need for outside air and provided a door with magnetic latching for vibration-free closure.
You can read all about 351810 in our new Incubator Catalog or order one today from:
Hotpack Corp., 5086 Cottman Ave., Phila., Pa. 19i35. In Canada: Hotpack (Canada) Ltd.,

Waterloo; Ont. -

Visit our F.A.S$.E.B. Booths U20, 21, 22, 23
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Texas, 1969. 16 pp., illus. Paper, 75¢.
Armadillo Papers, No. 1.

Electronics for the Physicist. Cyril
Delaney. Penguin, Baltimore, 1969. 258
pp., illus. Paper, $3.50. Penguin Educa-
tion X53, Penguin Library of Physical
Sciences: Physics.

Elements de Bibliographie de I'Histoire
des Sciences et des Techmiques. Frangois
Russo. Hermann, Paris, ed. 2, 1969. xvi 4
216 pp., illus. 54 F.

Enumération des Plantes du Canada.
Bernard Boivin. University Laval, Quebec.
Paper. Extracts from Naturaliste Canadi-
en, vol. 93 (1966) and vol. 94 (1967).
Provancheria 6.

Equilibrium. A Chemistry of Solu-
tions. Thomas R. Blackburn. Holt, Rine-
hart and Winston, New York, 1969. xii 4
228 pp., illus. Cloth, $6.50; paper, $3.50.

Essential Relativity. Special, General,
and Cosmological. Wolfgang Rindler.
Van Nostrand Reinhold, New York, 1969.
xiv 4 322 pp., illus. $11.50.

Ethylenimine and Other Aziridines.
Chemistry and Applications. O. C. Der-
mer and G. E. Ham. Academic Press,
New York, 1969. xiv 4 594 pp., illus.
$27.

L’expansion des fonds océaniques et la
dérive des continents. Jean Coulomb.
Presses Universitaires de France, Paris,
1969. 224 pp., illus. Paper, 32 F. La
Science Vivante.

First Symposium on Rolamite. Donald
D. Eulert, Ed. University of New Mexico
Press, Albuquerque, 1969. xii 4+ 180 pp.,
illus. Paper, $10.

Flora of the Prairie Provinces. A
Handbook to the Flora of the Provinces
of Manitoba, Saskatchewan and Alberta.
Bernard Boivin. Department of Agricul-
ture, University Laval, Quebec. Part 1,
Pteroids, Ferns, Conifers and Woody
Dicopsids (reprinted from Phytologia, vol.
15, pp. 121-159, pp. 329-446, and vol.
16, pp. 1-47, 1967). Part 2, Digitatae, Di-
merae, Liberae (reprinted from Phyto-
logia, vols. 16-18, 1968-69). Provan-
cheria 2 and 3.

The Flowering World of “Chinese”
Wilson. Daniel J. Foley, Ed. Macmillan,
New York; Collier-Macmillan, London,
1969. xvi 4 336 pp., illus. $8.95.

Freezing and Drying of Microorganisms.
A conference, Sapporo, Japan, October
1968. Tokio Nei, Ed. University of Tokyo
Press, Tokyo; University Park Press,
Baltimore, 1969. viii + 192 pp., illus.
$15.

Fundamental Physical Forces. Ray-
mond A. Woklrabe. Helen Hale, Ed.
Consultant. Illustrated by Edward A. De-
Ville. Lippincott, Philadelphia, 1969. 128
pp. $4.50. Introducing Modern Science.

The Future Academic Community.
Continuity and Change. Annual meeting
of the American Council on Education,
October 1968. John Caffrey, Ed. Ameri-
can Council on Education, Washington,
D.C., 1969. xiv 4+ 330 pp., illus. $7.

Gall Midges of Economic Importance.
W. Nijveldt. Vol. 8, Gall Midges—Miscel-
laneous (Zoophagous, Fungivorous, and
Those That Attack Weeds). Identification
of Gall Midges. Lockwood, London, 1969.
224 pp. + plates. 45s. Agricultural and
Horticultural Series.

Hans Berger on the Electroencephalo-
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Reprints

- MOH ANOLva08Y |

from

PURINA

Science

LABORATORY

AAAS is now offering reprints of selected articles
from recent issues of Science.

The following reprints are now available from
AAAS Reprints, 1515 Massachusetts Ave., NW,
Washington, D.C. 20005.

Copies
st || RESEARCH-PROVED

B. Berelson, “Beyond Family Planning” (7 Feb.

L300 12 g All Purina Laboratory Chowsare: Call your Purina dealer listed

W. W. Cooley and R. Glaser, “The Computer and e specifically formulated to in the Yellow Pages under
Individualized Instruction” (31 Oct. 1969), 12 pages meet the nutritional needs re- “Feed Retail"”. Or write Labora-

quired by the animal. .

C. Djerassi, "“Prognosis for the Development of & MicrocMixed to Rasart Com- tRC"{ Anlm’a:I R.(-}Sealgh Center,
New Chemical Birth-Control Agents” (24 Oct. 1969), plete nutrition in every Checker. alston urina ompany,
8 pages ME ey e biologically assayed. Checkerboard Square, St.

e manufactured under strict Louis, Missouri 63199 for com-
J James D. Cc:r.rol'll, ““Science and the City: The Ques- controls to help prevent drug plete information on all Purina
tion of Authority” (28 Feb. 1969), 12 pages cortaminaton. Laboratory Chows.

C. A. Doxiadis, “Man’s Movement and His City"”

(18 Oct. 1968), 8 pages e punI“A
Heinz F. Eichenwald and Peggy C. Fry, “Nutrition
and Learning” (14 Feb. 1969), 8 pages Kol i it CH ows

Marshall J. Gilula and David N. Daniels, “Violence
and Man’s Struggle to Adapt” (25 April 1969), Circle No. 108 on Readers’ Service Card
12 pages <] z

Gorrett Hardin, “The Tragedy of the Commons” CELL DISRUPTION BOMB

(13 Dec. 1968), 8 pages
B. L. Crowe, "The Tragedy of the Commons ®
Revisited’ (28 Nov. 1969), 8 pages PARR z

J. Platt, “What We Must Do” (28 Nov. 1969), /:\\
8 pages PR T

Richard Evans Schultes, “Hallucinogens of Plant
Origin” (17 Jan. 1969), 12 pages

P. Suppes and M. Morningstar, "Computer-Assisted
Instruction”” (17 Oct. 1969), 12 pages

Andrew T. Weil, Norman Zinberg, and Judith M.
Nelsen, “Clinical and Psychological Effects of Mari-
huana in Man” (13 Dec. 1968), 12 pages

Uses chemically inert and
non-ionizing nitrogen de-
ber 1968 can be made available in quantities of 25 compression to release
active enzymes and pro-
teins from tissues or cell
author, title, page number, and issue date. cultures.

Reprints of other articles published since 1 Septem-
or more for classroom use. Identify each article by

® No cell heating

i T
Prices and Terms e No oxidation

One reprint—$1.00 Two to nine reprints—60¢ each ¢ Uniform rupture
10 25 50 100 ’ ¢
reprints reprints reprints reprints ® Selective action
4 pages $4.00 $ 8.00 $15.00 $25.00 L W_orks equally well Viei ; B
8 pages $5.00 $11.00 $20.00 $35.00 with any volume or b B:r°':”§e‘°fof'l,f:jm
12 pages $5.50 $13.00 $25.00 $45.00 concentration Sheet 4635

Please enclose payment with order. Do not send PARR INSTRUMENT COMPANY
currency. 211 Fifty-Third St. Moline, lllinois 61265
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s
Call on
the
11-hour
shift

ICN-Tracerlab

Your single source for nuclear prod-
ucts and services from coast to coast,
ICN-Tracerlab, is on tap for you 11
urs a day, with order taking and
r processing facilities on each
orders can be called in
either facility. This gives
) tional three hours time
difference from east coast to west
coast as an added bonus.
The ICN-Tracerlab 11-hour day is
geared to serve you rapidly.
Give us a try and see.

A Division of
H International Chemical and Nuclear Corp.

BN ZRACERLAB

Waltham, Massachusetts
(617) 894-6600

Irvine, California
(800) 854-3288

Circle No. 80 on Readers’ Service Card

gram of Man. The Fourteen Original Re-
ports on the Human Electroencephalo-
gram. Translated from the original
German and edited by Pierre Gloor.
Elsevier, New York, 1969. xii 4+ 350 pp,,
illus. $31.50. Electroencephalography and
Clinical Neurophysiology, Suppl. 28.

Herm’s Medical Entomology. Maurice
T. James and Robert F. Harwood. Mac-
millan, New York; Collier-Macmillan,
London, ed. 6, 1969. xii - 484 pp., illus.
$15.

Introduction to Organic Chemistry. D.
B. Bigley and R. J. E. Talbot. Elsevier,
New York, 1969. x 4 406 pp., illus.
$7.50.

An Introduction to Plant Diseases. B.
E. J. Wheeler. Wiley, New York, 1969.
X + 374 pp., illus. $12.75.

Introduction to Statistics for the Be-
havioral Sciences. Curtis D. Hardyck and
Lewis F. Petrinovich. Saunders, Philadel-
phia, 1969. x 4 310 pp., illus. $7.50.
Saunders Books in Psychology.

Learning and Activation. R. A. Cham-
pion. Wiley, New York, 1969. xii 4+ 124
pp., illus. Paper, $3.25. Basic Topics in
Psychology.

Lectures on the Theory of Functions of
a Complex Variable. Vol. 2, Geometric
Theory. Giovanni Sansone and Johan
Gerretsen. Wolters-Noordhoff, Groningen,
The Netherlands, 1969. xii + 700 pp.,
illus. $25.75.

The Life of Sea Islands. N. J. Berrill
and Michael Berrill. Published in co-
operation with World Book Encyclopedia
by McGraw-Hill, New York, 1969. 232
pp., illus. $4.95. Our Living World of
Nature.

Lithium in Psychiatry. Proceedings of
a symposium, Lidings, Sweden, March
1968. Nils Diding, Jan-Otto Ottosson, and
Mogens Schou, Eds. Munksgaard, Copen-
hagen, 1969. 108 pp., illus. Paper, Kr 36.
Acta Psychiatrica Scandinavica, Suppl.
207.

The Logical Structure of the World,
and Pseudoproblems in Philosophy. Ru-
dolf Carnap. Translated from the German
editions by Rolf A. George. University of
California Press, Berkeley, ed. 2, 1969.
xxvi 4 364 pp. Paper, $2.65.

Long-Range Planning for Urban Re-
search and Development. Technological
Considerations. Committee on Urban
Technology, National Research Council.
National Academy of Sciences, Washing-
ton, D.C., 1969. viii 4 94 pp., illus. Paper,
$3.50. NAS Publication 1729,

Making Federalism Work. A Study of
Program Coordination at the Community
Level. James L. Sundquist and David W.
Davis. Brookings Institution, Washington,
D.C., 1969. x - 294 pp. $6.95.

Man and His Environment. Don R.
Arthur. Elsevier, New York, 1969. vi +
218 pp., illus. $8.50.

Mechanik II. Festigkeitslehre. Karl-
August Reckling. Vieweg, Braunschweig;
Akademische Verlagsgesellschaft, Frank-
furt, 1969. viii 4+ 220 pp., illus. Paper,
DM 9.80. Uni-text.

Mental Health and Social Policy.
David Mechanic. Prentice-Hall, Engle-
wood Cliffs, N.J., 1969. xviii - 174 pp.
Cloth, $5.95; paper, $2.50. Prentice-Hall
Series in Social Policy.

Meteorological Data Catalogue. J. R.

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/ Voits/ 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
i 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

80 EXPRESS STREET, PLAINVIEW, N. Y. 11803
TELEPHONE: (516) 433.5900
Circle No. 83 on Readers’ Service Card



Nicholson. East-West Center Press, Hono-
lulu, 1969. x + 62 pp., illus. $7.50. Inter-
national Indian Ocean Expedition Mete-
orological Monographs, No. 3.

Nuklearmedizin Szintigraphische Diag-
nostik. Ulrich Feine and Karl zum Winkel.
With contributions by G. Breitling, E.
Jahns, and R. Wolf. Thieme Verlag,
Stuttgart, 1969 (U.S. distributor, Inter-
continental Medical Books, New York).
xii 4+ 432 pp., illus. DM 120.

Organic Reaction Mechanisms, 1968.
An Annual Survey Covering the Litera-
ture Dated December 1967 through No-
vember 1968. B. Capon and C. W. Rees,
Eds. Interscience (Wiley), New York,
1969. xii 4+ 588 pp., illus. $24.95.

People in Pain. Mark Zborowski. Jos-
sey-Bass, San Francisco, 1969. xx 4+ 276
pp. $8.50. Jossey-Bass Behavioral Science
Series.

Pharmacological Facts and Figures. F.
Lembeck and K.-Fr. Sewing. Translated
from the German edition (Berlin, 1966)
by H. Heller and D. R. Ferguson.
Springer-Verlag, New York, 1969. viii +
112 pp., illus. Paper, $3. Heidelberg
Science Library, vol. 9.

Physics without Einstein. Harold Asp-
den. Sabberton, Southampton, England,
1969. xiv + 224 pp., illus. Cloth, $7;
paper, $3.50.

Picture Processing by Computer. Azriel
Rosenfeld. Academic Press, New York,
1969. x 4+ 198 pp., illus. $11.50. Com-
puter Science and Applied Mathematics.

Plastic Foams. The Physics and Chem-
istry of Product Performance and Process
Technology. Calvin J. Benning. Wiley-
Interscience, New York, 1969. Vol. 1,
Chemistry and Physics of Foam Forma-
tion (xiv 4+ 674 pp., illus.); vol. 2, Struc-
ture Properties, and Applications (xiv -+
370 pp., illus.). $75 the set. Polymer En-
gineering and Technology.

Preventing the Spread of Nuclear
Weapons. First Pugwash Symposium,
London, April 1968. C. F. Barnaby, Ed.
Humanities Press, New York, 1969. xiv 4+
374 pp., illus. $9.50. Pugwash Monograph
1

Proceedings of the Second Annual
Stereoscan Scanning Electron Microscope
Colloquium. Chicago, April 1969. Engis
Equipment Company, Morton Grove, Ill.,
1969. iv + 168 pp., illus. $10.

Programming—Algol. D. J. Malcolme-
Lawes. Pergamon, New York, 1969. vi -+
110 pp., illus. Cloth, $4; paper, $2.25.
Commonwealth and International Library.

Progress in Chemical Toxicology. Vol.
4, Abraham Stolman, Ed. Academic
Press, New York, 1969. xii 4+ 428 pp.,
illus. $19.

Radiation and Propagation of Electro-
magnetic Waves. George Tyras. Academic
Press, New York, 1969. xvi 4 368 pp.,
illus. $17.50. Electrical Science Series.

Recent Advances in Phytochemistry.
Vol. 2, Proceedings of the 7th Annual
Symposium of the Phytochemical Society
of North America, Madison, Wis., August
1967. Margaret K. Seikel and V. C.
Runeckles, Eds. Appleton-Century-Crofts,
New York, 1969. xii 4 180 pp., illus.
$9.75.

Rechnender Raum. Konrad Zuse. Vie-
weg, Braunschweig, 1969. viii +~ 72 pp.,
illus. Paper, DM 16.80. Schriften zur
Datenverarbeitung, vol. 1.
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UNIQUE

13" x 7V " x 3V,

ORION MODEL 701
ELECTRONIC DISPLAY pH/MV METER

... the only avdailable 31/2-digit meter
with an expanded pH and millivolt range

Because of the expanded millivolt range, this all solid state, general-purpose instru-
ment will accept practically every specific ion electrode on the market today with
the exception of the lead and sulfide types.

The big, bright numbers on the “701” can be easily read from almost any
angle and seen even in direct sunlight. The variable tilt stand allows convenient
positioning for additional ease in viewing. The instrument is extremely versatile
...covers the entire pH range with 0.01 pH precision. (The 2 pH unit expanded-
scale range gives 0.001 pH precision; the 400 mv expanded millivolt range, 0.1 mv
precision.)

Several of the accessories designed for use with the Orion “801” also may be
used with the “701,” such as the Model 605 Electrode Switch that connects up to
six pH or specific ion electrodes to the single readout instrument . .. or the Model
632 Temperature Measuring Device, etc.

Other features include: fast input tracking FET input circuitry, automatic
over-range display blanking, integrated circuit logic with binary-coded decimal
output, strip chart recorder output with span control, and automatic temperature
compensation.

A colorful bulletin will be sent on request. Ask us for a copy.

CONDENSED SPECIFICATIONS

RANGES ..., pH: 0.00 to 13.99, 0.01 pH precision; expanded pH: pH 6-8
nominal with (6.000-7.999) 0.001 pH precision. 41,999 mv
to — 1,999 mv {ABS or REL); expanded range: + 199.9 mv
to —199.9 mv (absolute and relative).

REPEATABILITY .....cooovrniriininnininnnns *+1 Least Significant Digit pH Mode: £0.1 pH (assuming
proper standardization) +1 LS.D. pH Exp. Mode: *.002
pH (assuming proper standardization) 1 L.S.D. MV Mode:
+0.1% of MV reading or 1 LS.D., whichever is greater.

POWER REQUIREMENTS ............... 1157230V, 50/60 Hz, 20 watts
PRICE (CAT. #H-5698X) ........ .. with electrode support rod, electrode holder, less electrodes—
$650.00

. LABORATORY...
CIENTIFIC ¢ APPARATUS
Lass INSTRUMENTS

B L P  CHEMICALS
RN EEE ARG $¢ GLASSWARE

el

Boston Danbury  Elk Grove Village Fullerton Philadelphia  Silver Spring  Syracuse '
il Calif. Penna, Md. NY

Branches: “yco. Conn.
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If youuse TRIS
Ask yourself:—

How pure is “ULTRA PURE”?

No doubt you have seen the intensive publicity from an-
other dealer warning you to avoid Tris. Ammonium Sul-
fate, etc., from competitive suppliers whose products are
loaded with trace metals. Naturally, we saw it, too, and
immediately got concerned lest users of Sigma’s TRIS
would think that Sigma TRIS was the “Competitive Prod-
uct” that was “loaded” with those awful trace metals!
While we have not gone around the world ballyhooing
our purity, with those terribly impressive spectrophotom-
eter curves, we have always known that Sigma TRIZMA®
was a pretty nice, clean product, and we would hate to
think that any other dealers—(particularly those that are
not exactly the paragons of analytic perfection)—had
scooped us with a significantly better reagent. Unfortu-
nately, we were so busy running routine analyses on all
of our products, we could not check out the “Ultra Pure”
stuff immediately. We trust our delay has enabled our
esteemed competitors to “cash in” on the gullibility of
scientists. However, we have finally gotten around to the
comparison between one of those “Ultra Pure” preps and
the Sigma “Trizma® Base.” As we expected, our TRIZMA®
can still claim to be the best darned Tris you can buy!
For those who like pretty figures, here is our analysis of a
random lot of our Trizma®. These values were obtained on
our own Perkin Elmer Atomic Absorption Instrument.

TRIZMA® BASE

Element Element
Calcium 0.2 ppm Lithium not detected
Cobalt not detected (< 0.1 ppm)

(< 1 ppm) Magnesium 0.6 ppm
Chromium not detected Manganese not detected

(< 0.2 ppm) (< 0.005 ppm)
Copper not detected Sodium 1.1 ppm

(< 0.02 ppm) Nickel not detected
Tron 0.6 ppm* (< 2 ppm)
Mercury not detected Lead not detected

(< 10 ppm)  Zinc (< 1 ppm)
Potassium 0.8 ppm 0.7 ppm
Now compare this actual assay to the promises of other

dealers!

* Although the competitive “Ultra Pure” Tris is advertised
as containing only 0.2 ppm Fc, an actual shipment con-
tained 0.5 ppm.

Frankly we get slightly nauseated every time we read the
pious claims many dealers make for their “Scrupulous ad-
herence to the highest standards of purity,” when it is an
open secret that they do very little, (if any), analytical
work on the products they sell. Someday, perhaps, the
professional societies will organize inspection teams which
will visit all dealers and observe first-hand just how honest
their claims for analytic control really are.

They would be welcomed at Sigma.
You are welcome, too.

Roll your own cells.

Increased production of mammalian cells and viruses is now
possible by growing cell monolayers in roller bottles. Instead of
flat bottles, the Rollacell utilizes cylindrical vessels that provide
increased growth area while reducing laboratory space and

medium requirements. Large numbers of tissue culture bottles can
be rotated simultaneously at any speed between 0.1 rpm and 8 rpm.
Because of its modular design, a single bench scale umt can

be readily converted for production applica-
tions by merely adding one or more roller tiers
as the need arises. An incubated unit is also
available with a built-in roller drive for precise
control of temperature as well as speed. The
Rollacell is made in sizes up to 10 tiers,

Write for Catalog RC-5-430
NEW BRUNSWICK SCIENTIFIC CO..INC

1130 SOMERSET ST. » P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08803

Circle No. 111 on Readers’ Service Card

TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, 314/771-5750

Night, Person to Person, %
Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593
TELEGRAM: SIGMACHEM, St. Louis, Missouri

ORDER DIRECT

The Research Laboratories of

ElEIC\*??]ACHEMICAL COMPANY

CUVETTE WASHER-DRYER The eonly fast
way to wash_and dry cuvettes without scratching or
breaking. Completely assembled (without filtering
flask) $16.00 ea. —

3500 DE KALB ST. * ST. LOUIS, MO. 63118 * US.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone 01-736-5823 (Reverse Charges)

221 Park Ave. * Hicksville, N. Y. 11801

e Circle No. 51 on Readers’ Service Card

LOW PRICES ON QUALITY
ABSORPTION CELLS

Fully Fused —No Cemented Seams
to Dissolve in Acid.

520 types Cuvettes available in Glass, Special
Glass, Quartz, Matched Sets, specials to order.

!

12 hole CUVETTE
Cell Storage Rack ADD-A-MIXER
$8.50 ea used for adding
NEW CATALOG 70/1 AVAILABLE el volemas )

enzyme solution to
reaction  mixtures
in spectrophotom-
eter cuvettes.

52.5

PRECISION CELLS, INC.

0 ea.

Circle No. 101 on Readers’ Service Card
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The Right to Treatment. A Symposium.
Donald S. Burris, Ed. Springer, New York,
1969. x 4 230 pp. Paper, $3.75. Reprinted
from the Georgetown Law Journal, vol.
57, March 1969.

Scene of Change. A Lifetime in Ameri-
can Science. Warren Weaver. Scribner,
New York, 1970. xii 4+ 228 pp. 4 plates.
$7.50. Scribners Scientific Memoirs.

Science and Technology in the Indus-
trial Revolution. A. E. Musson and Eric
Robinson. University of Toronto Press,
Toronto, 1969. viii + 536 pp. $9.50.

Scientific and Technical Abbreviations.
Holman, Washington, D.C., 1969. iv +
36 pp. Paper, $2.

The Search for Help. A Study of the
Retarded Child in the Community. Jerry
Jacobs. Brunner/Mazel, New York, 1969.
xiv 4+ 138 pp. $5.95.

Second Conference on Psychophysio-
logical Aspects of Cancer. New York,
May 1968. Claus Bahne Bahnson, Ed.
New York Academy of Sciences, New
York, 1969. Illus. Paper, $20. Annals of
the New York Academy of Sczences‘ Vol.
164, Art. 2, pp. 307-634.

Second Conference on the Problems of
Cooley’s Anemia. New York, September
1968. Harold Fink, Ed. New York Acad-
emy of Sciences, New York, 1969. Illus.
Paper, $20. Annals of ‘the New York
Academy of Sciences, Vol. 165, Art. 1,
pp. 1-508.

Sociology. Neil J. Smelser and James
A. Davis, Eds. Prentice-Hall, Englewood
Cliffs, N.J., 1969. xii 4+ 180 pp., illus.
$5.95. Behavioral and Social Sciences
Survey Series.

La Statique. André Ricci. Presses Uni-
versitaires de France, Paris, 1969. 128
pp., illus. Paper. “Que Sais-Je?”, No.
1353.

Statistical Power Analysis for the Be-
havioral Sciences. Jacob Cohen. Academic
Press, New York, 1969. xvi- 416 pp.
$13.50.

A Strategic Approach to Urban Re-
search and Development. Social and Be-
havioral Science Considerations. Report
of the Committee on Social and Behavi-
oral Urban Research, National Research
Council, to the Department of Housing
and Urban Development. National Acad-
emy of Sciences, Washington, D.C., 1969.
viii 4+ 104 pp. Paper, $3.50. NAS Publi-
cation 1728.

Stratigraphy and Palaeontology. Essays
in Honour of Dorothy Hill, K. S. W.
Campbell, Ed. Australian National Uni-
versity Press, Canberra, 1969. xxiv 4+ 392
pp., illus. $A17.50.

Studies on the Blood Serum of the
Euryhaline Cyprinodont Fish, Fundulus
heteroclitus, Adapted to Fresh or to Salt
Water. Grace E. Pickford, F. Blake
Grant, and Bruce L. Umminger. Archon,
Hamden, Conn., 1969. Paper. Transac-
tions, vol. 43, October 1969, pp. 25-70.

Switching in Semiconductor Diodes.
Yurii R. Nosov. Translated from the Rus-
sian edition (Moscow, 1968) by Albin
Tybulewicz. Plenum, New York, 1969.
xviii 4+ 240 pp., illus. $19.50. Monographs
in Semiconductor Physics, vol. 4.

Systematic Analysis of University Li-
braries. An Application of Cost-Benefit
Analysis to the M.LT. Libraries. Jeffrey
A. Raffel and Robert Shishko. M.LT.

3 APRIL 1970

Meet the first family...
TRW Pulsed Argon Lasers

Starting with the Model 83A, lowest in
price at $950, up to the multipurpose
Model 86A, highest in power and only
$4000, each model has proved to be the
best performing, most reliable in its class.

All models include the award-
winning TRW cold cathode tube
for vibration-free, cool perfor-
mance with minimum power
consumption.

AT
&2

1

5-----—9

Each model boasts some special features: The 86A gives you a choice of 10,
20, 50 or 100 microsecond pulse forming units. The 71B is compact and
easily mounted on an optical bench. The 100A is battery operated, weighs
all of five pounds. The low-cost 83A gives you the most intense green light
you can buy at the price.

If you have use for a pulsed argon laser, there’s a TRW model ready with the
lines, power, pulse width, rep rate and reliability you need, plus a choice of
laser accessory optics. (We also make solid state lasers which you will find
are a great improvement over comparable competitive models.)

Ask us for complete specifications and application information,

TRW INSTRUMENTS

Dept. $-470

Factory: 139 Illinois Street, EI Segundo, California 90245 - (213) 535-0854
Sales Offices: New York (516) 333-1414 * Los Angeles, California (213) 887-9374

TRW
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CHEMAPEC EQUIPMENT

for BIOLOGICAL RESEARCH
and PRODUCTION . . .

ON DISPLAY AT FASEB

ATLANTIC CITY, AP. 14-18, BOOTH D111-112

FERMENTATION EQUIPMENT

FREEZE-DRYERS (USIFROID)
small bench to large production . . . high
degree of control sophistication

INGOLD ELECTRODES

STERILIZABLE
pH and REDOX ELECTRODES

® ULTRAFILTOR CONCENTRATOR

CONTINUOUS-FLOW CENTRIFUGES
(Sterilizable)

e VIBROMIXERS

chemapec inc.

I Newark St., Hoboken, N. J. 07030
Call (201) 659-5417 .

From the most experienced source for

Environmental Rooms

® Long, dependable o Standard and custom
operating life units for temperature,

e Over 500 standard sizes humidity, vacuum and
and temperature models pressure applications
for new construction and e Factory service available
existing installations. locally, immediately
Others on request. o Widely used in medical

e Modular construction for schools, p_harmaceutlcgl
maximum flexibility and and chemical companies
economy for storage and research

Call or write today for information to:

Relialal

tm‘.mn:uﬂncly

1090 Springfield Rd., Union, N. J. 07083 « (201) 686-7870
Oldest and largest manufacturer of environmental facilities in the world.
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INFINITELY

NO VALVES ¢ NO CONTAMINATION
NO CORROSION ¢ NO CLEANING

In Sigmamotor AL Pumps a loop of
plastic tubing is placed in back of
plate “X''. A rotating eccentric shaft
tilts this plate in a nutating manner
compressing the tubing and forcing
liquid or slurry around the loop. Speed
of DC Motor is varied by a solid state
I converter operating on regular 115

Volt AC. Flow rate can be recorded and

repeated exactly. Set-up and calibra-
tion is quick and easy.

<

e Column Chromotography
o Feeding-Sampling
o Drug Infusion

CAPACITIES:

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

SIGMAMOTOR

INCORPORATED
68 North Main St. « Middleport, N. Y.

See Us At Booths G6 & 7 EASEB Circle No. 106 on Readers’ Service Card

AAAS Symposia as Texthooks

Man, Culture, and Animals

The third printing of Man . . . will be available on 1 May.
First published in 1965, it is being used increasingly as a
college textbook in anthropology. It grew out of a AAAS
symposium, “The Role of Animals in Human Ecological
Adjustments.”

Edited by Anthony Leeds and Andrew P. Vayda. 304
pages. Bibliography. Retail price: $8. AAAS member price
when payment is sent with order: $7.

Air Conservation

Recent emphasis on the environment has put this 5-year-
old AAAS volume into the textbook category. Air Conserva-
tion is the Report of the Air Conservation Commission of
the AAAS, James P. Dixon, Chairman. The volume has
suddenly found wide use by environment-conscious students
and teachers.

2nd printing, 1968. 348-pages. Illustrated. Bibliography.
Index. Retail price: $8. AAAS member price when payment
is sent with order: $7.

Send your order today to
AAAS Publications

Suite 90, & 100, 1515 Massachusetts Ave., NW
Washington, D.C. 20005
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Collect the LARGEST
Number of Samples
in the LEAST
Amount of Space

ASTRUMENTS

LINEAR FRACTION
GOLLECTORS
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FRACTOMETTE 400

Here are two compact, versatile
fraction collectors designed to do
a big job in a small space. The
‘‘Fractomette 200"’ uses 200 18
mm O.D. test tubes while the
‘‘Fractomette 400"’ has a capacity
of 400 tubes. Both fraction collec-
tors provide drop, time and volume
methods of collection. Fractions
dispense directly into the tubes
preventing cross-contamination.The
‘“Fractomette 200" measures only
115" x 1714"”; the '‘Fractomette
400" is 1714"” x 2414".

BUCHLER

INSTRUMENTS, INC.
1327 SIXTEENTH STREET
FORT LEE, NEW JERSEY 07024
See Us At Federation Meetings Booths W1-2-3
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Press, Cambridge, Mass., 1969. xvi 4+ 110
pp., illus. $6.95.

Techniques et applications de Yultra-
vide. F. Juillet and F. van Nieuwenhuyze.
Masson, Paris, 1969. viii + 204 pp., illus.
Paper, 54 F. Monographies du centre
d’actualisation scientifique et technique,
No. 5.

Ternary Diamond-Like Semiconductors.
Lev 1. Berger and Vitalii D. Prochukhan.
Translated from the Russian edition (Mos-
cow, 1968) by Albin Tybulewicz. Consult-
ants Bureau (Plenum), New York, 1969.
viii 4+ 116 pp., illus. Paper, $15.

Thermal Physics. Charles Kittel. Wiley,
New York, 1969. xiv 4+ 418 pp., illus.
$10.95.

Thin-Layer Chromatography. A Lab-
oratory Handbook. Egon Stahl, Ed. Trans-
lated from the second German edition
(Berlin, 1967) by M. R. F. Ashworth.
Springer-Verlag, New York, 1969. xxiv +
1044 pp. 4 plates. $32.

Towards a Better Use of the Ocean.
Contemporary Legal Problems in Ocean
Development. W. T. Burke. Comments
and Recommendations by an international
symposium, Stockholm, June 1968. Almg-
vist and Wiksell, Stockholm; Humanities
Press, New York; Duckworth, London,
1969. 232 pp. $9.50. SIPRI Monograph.

A Treatise on the Line Complex. C. M.
Jessop. Chelsea, New York, 1969. xvi 4
368 pp., illus. $7.95. Reprint of the 1903
edition.

The 21st Century: The Control of Life.
Fred Warshofsky. Viking, New York,
1969. x + 182 pp., illus. $6.95.

Uncertainty, in Nature and Communi-
cation. H. B. Rantzen. Humanities Press,
New York; Hutchinson, London, 1968.
152 pp. + plates. $7.50.

Urgent Research in Social Anthropol-
ogy. Proceedings of a seminar, Rash-
trapati Nivas, Simla, India, July 1968.
Behari L. Abbi and Satish Saberwal, Eds.
Indian Institute of Advanced Study, Simla,
1969. viii 4+ 236 pp. $11. Transactions of
Indian Institute of Advanced Study, vol.
10.

Veillon/Nobel Medical Dictionary. Re-
vised and enlarged by Albert Nobel.
Springer-Verlag, New York; Huber, Bern,
ed. 5, 1969. xxii + 1330 pp. $32.

Weather and Climate. Seymour Simon.
Illustrated by John Polgreen. Random
House, New York, 1969. viii 4+ 136 pp.
$3.50. Random House Science Library.

Workbook to Accompany Introduction
to Statistics for the Behavioral Sciences.
Curtis D. Hardyck and Lewis F. Petri-
novich. Saunders, Philadelphia, 1969. vi
4- 122 pp., illus. Paper, $3.75. Saunders
Books in Psychology.

X-Ray Spectrochemical Analysis. L. S.
Birks. Interscience (Wiley), New York, ed.
2, 1969. xvi + 144 pp., illus. $9.95.
Chemical Analysis, vol. 11.

Yearbook of Physical Anthropology
1967. Santiago Genovés T., Gabriel W.
Lasker, and Jack H. Prost, Eds. Published
by the American Association of Physieal
Anthropologists in cooperation with Sec-
cion de Antropologia, Instituto de Investi-
gaciones Histéricas, Universidad Nacional
Auténoma de México, and Instituto Naci-
onal de Antropologia e Historia, Cérdoba,
México, 1969. iv -+ 306 pp., illus. Paper,
$4.50. Yearbook Series, vol. 15.

Day in and day out, the reliability, long
life and versatility of Tygorr flexible
plastic Tubing proves over and over
that it's your best laboratory tubing
investment.

TYGON" TUBING

Crystal-clear
Flexible
Chemically inert
Non-oxidizing
14 standard sizes
At laboratory supply houses every-

where, or write Norton Plastics and
Synthetics Division, Akron, Ohio

44309.

PLASTICS & SYNTHETICS O,

FORMERLY U.S. STONEWARE IWC.
AKRON. 010 44308
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