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We make house cdlls.

Have us demonstrate the new Ultek /EAL
QUAD 150 residual gas analyzer under
your roof. Whatever gas analysis jobs
you have in-house (even ones a bit more
exhaustive than the one suggested above),
the QUAD 150 will no doubt fill the bill.
For example, this quadrupole RGA has
been proven in use for air pollution con-
trol studies; it is used with dry box systems

and in thin film work by the semiconduc-
tor industry; in vacuum tube exhaust an-
alysis; in molecular beam studies and
space satellite research; in biological and
medical research for respiratory studies
and breath analysis; and the QUAD 150
is used as a comprehensive leak detection
system for all types of gases in a variety
of high vacuum applications.

Let us know when you're ready for a
house call. Your local Ultek office has a
QUAD 150 RGA ready to go. You'll feel

fine when you see what it can do.
QUAD is o trademark of Electronic Associates, Inc.

DIVISION OF PERKIN-ELMER

ULTEK DIVISION/BOX 10920 PALO ALTO, CALIFORNIA 94303/(415) 321-4117/TWX 910-376-6442




Four new P’s in the Mettler pod:
some stay level, some weigh backwards,
even weigh conventionally

and some

P160,P2000, P5 and P6 - these are
the four new instruments we've
added to our widely-accepted series
of top-loading balances. They bring
improved precision/capacity rela-
tionships while offering special ad-
vantages for particular applications.

WEIGH UP, WEIGH DOWN...

Perhaps the most unusual of the
new group is the P160. It has the
160 g capacity of our finest ana-
lytical balances and the milligram
precision of our best top-loader.

Its scale reads two ways. Oper-
ating conventionally, it tells you,
with milligram precision, just how
much weight you have on the pan.

A turn of a knob wipes out all
traces of conventionality — your
scale now tells you, in positive val-
ues and with milligram precision,
just how much weight the object
on the pan has lost. This reversible
scale is important in all work in-
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Digital. or analog, up or down

volving weight loss studies such as

drying and evaporation experi- |

ments and determination of resi-
dues. It makes possible, for the first
time, gravimetric titration, in which
titrant is dispensed directly by
weight instead of indirectly by vol-
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ume. We have done some home-
work on this subject.!

...BUT NEVER SIDEWAYS

Some of the new P balances have
the exclusive Mettler level-matic
feature. This automatically com-
pensates for slight changes in bal-
ance level which are due to work-

taring than other instruments in its
precision and. size class. It has 2-
kilo capacity with precision of
#0.05 g and readability of 0.1 g.

MEET THE BIG BOYS

The P5 and P6 are the higher-ca-
pacity members of the new breed
of P's. With comparable capacities,
5000 g and 6000 g respectively,
the two units distinguish them-
selves in terms of performance
and precision.

Secrets of level-matic

ing on a less-than-ideal balance
table. Essentially a fail-safe system,
it protects the unwary balance op-
erator against himself. If tilt exceeds
its compensation range, level-matic
automatically covers the readout
scale. Faulty readings are impos-
sible.

Level-matic, available as an op-
tion on the P160 and P2000 instru-
ments, is supplied as an integral
feature on the larger P5 balance.

TWO KILOS IN A ONE-KILO CASE

The model P2000 stands out by
not really standing out. It is a re-
markably compact unit that offers
twice the capacity and 60% more

1) We've found 44 citations which suggest
useful applications for,or advantages of, dis-
pensing titrant by weight. If you'd like a
copy, ask for Technical Information Bulletin
1014, “Gravimetric Titrimetry — a Review of
the Literature.”
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PS5 and Pé6 - top-loading balances

The P6 offers fully automatic
operation - place the sample on
the pan and read the result - across
its full capacity. It provides preci-
sion of =-0.25 g.

The P5, on the other hand, pro-
vides about another decimal preci-
sion - #=0.05 g - with automatic
operation over its 1000 g optical
scale.

FOR PRODUCT LITERATURE...

All the new Mettler balances are
described in a new 10-page book-
let. Get your copy from your lab-
oratory supply dealer or request it
from Mettler Instrument Corpora-
tion, 20 Nassau Street, Princeton,
New Jersey 08540.

T Merler 2
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Estuarine flow near Ocean City, Mary-
land. The tidal waters of Isle of Wight
Bay (left, above) meet those of
Chincoteague Bay (below, not shown)
at Sinepunxet Bay and flow into
the Atlantic Ocean (right) (scale of
composite photograph, approximate-
ly 1:10,000). See review of Estuaries,
page 672. [Reproduction of official
photograph authorized, U.S. Depart-
ment of Commerce, Environmental
Science Services Administration, Coast
and Geodetic Survey]
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orensen Wide Range
Power Supplies

to 20 kW.

Sorensen’s wide range DCR Series has been up-dated and
improved. What's new about the DCR's2 They are now 100%
silicon; ambient temperature capability is now to 71°C. «
Four 3-phase models have been added extending power
capability to 20 kW ; 24 models are now available with ranges
up to 300 volts. « Multiple mode programming—voltage/

specifications and conform to proposed NEMA standards. ®
Front panel indicator for voltage/current crossover. These
features of the improved DCR (model numbers will have an
“A" suffix) are offered at no increase in price. For DCR details,
or for data on other standard/custom power supplies, AC line

current [ resistance. « Voltage regulation, line and load com-
bined, is =.075% for most models + Constant current range
0 to rated current. « DCR's meet MIL-1-26600 and MIL-1-6181

regulators or frequency changers, call your local Sorensen
rep, or write: Raytheon Co., Sorensen Operation, Richards
Avenue, Norwalk, Connecticut 06856. Tel: 203-838-4571.

MODEL SELECTION CHART
Voltage Amps. Model Price Amps. Model Price Amps, Model Price Amps. Model Price
0- 20 2125 DCR 20- 125A $1180 250 DCR 20- 250A $1550 — —_ —_ _ —_ —
0- 40 10 DCR 40- 10A 360 20 DCR 40- 20A 525 35 DCR 40- 35A $ 750 60 DCR 40-60A $925
0- 40 125 DCR 40-125A 1390 250 DCR 40 250A 2100 500 DCR 40-500A 3050 —_ —_ —
0- 60 13 DCR 60- 13A 525 25 DCR 60- 25A 780 40 DCR 60- 40A 925 - - —_
0- 80 5 DCR 8- 5A 360 10 DCR 80- '10A 580 18 DCR 80- 18A 780 30 DCR 80-30A 925
0-150 2.5 DCR150- 2.5A 360 5 DCR150- S5A 580 10 DCR150- 10A 780 15 DCR150-15A. 910
0-300 1.25 DCR300-1.25A 375 2.5 DCR300- 2.5A 580 5 DCR300- SA 780 8 DCR300- BA 910

' RAYTHEON I

SEE US AT WESCON—BOOTH 2422, 2423




CAGE & RACK WASHERS

Modern design for highly efficient washing

. . . no exposed piping and pumps. 125-

gailun integral screened detergent tank.
ouble stainless steel walls with styrofoam

insulation contain heat. Controls are

readily accessible. Stainless steel wash

manifolds, spray pipes, high-velocity

nozzles. Models for mounting in a pit or

at floor level.

TUNNEL-TYPE

CAGE WASHERS

Models available with 2, 3 or 4 tanks.
Engineered for continuous production
Frocessmg. All stainless steel conveyor.
ntegral motor/pump units have stainless

steel motor shafts. Stainless steel hood,
tanks and doors.

11 AUGUST 1967

ANIMAL
OPERATING-AUTOPSY TABLES

Convenient and easy to maintain. Rugged,
all-welded stainless steel construction is
highly corrosion resistant. Three standard
models: 263" W by 60" L, 31" W by 72" L
and 36" W by 84" L. Working heiﬁht 373",
Integral sink and sump are pitched for
efficient drainage.

BOTTLE WASHING &
FILLING STATIONS

Durable stainless steel construction.
Extremely simple to operate. Washes as
many as 20 racks of bottles per hour.
Generous counter space for l‘a(_:kll’!? -
bottles and sliding the racks directly into
the washing chamber. Racks removed at
opposite end (following processing) are
then inverted and placed under bottle
filler. Bottles are filled simultaneously,
ready for return to animal rooms.

V' AMSCO

INDUSTRIAL DYNAMICS

 DIV.OF AMERICAN STERILIZER CO., ERIE, PA.
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Skull practice for
creative programmers

This CalComp/Computer portrait of a growing boy is extremely helpful to anthropologists.
Drawn from X-rays, it graphically reveals changes in bone structure in a normal child over
a period of years.

It’'s also a handy example of the kind of challenging assignments which creative pro-
grammers face week after week at CalComp.

If you are a talented programmer with a large innovational “bump” (we just can’t get away
from the phrenological), CalComp would like to show you what's ahead (oops) in computer
graphics.

Challenges are coming out of our ears.

Telephone, wire or write in confidence to Dept. T-8 California Computer Products, Inc.,
305 Muller, Anaheim, California 92803. (714) 774-9141.

clalLiclolvie)

Standard of the Plotting Industry
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ixture of polar organic compounds.

And Graphic Controls makes recording charts for 155 other R&D instruments.

Take your choice. Strip, rectangular or circular—over
30,000 different recording charts. For oscillographs,
spectrometers, chromatographs, event recorders and
X-Y plotters. And five different writing methods—heat,
pressure, electro, photo and ink. Special papers too,
like mylar, and translucent vellum.

That's the kind of selection you get when you order

all your charts from Graphic Controls —THE chart-
maker. You'll save time and money, too.
Specify GC Recording Charts and see for yourself.

RECORDING CHART DIVISION
GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210




This new data acquisition system
makes obsolescence obsolete.

Modular, expandable—
always new-as-now
for your needs:

the 3300 Analyzer System.
Only from
Nuclear Data Inc.

You can choose, that's the news,
precisely the performance you want—
just change or add modules to suit
your needs. Right now. And tomorrow.
You can go from a basic, single-
parameter 4096 channel system to an
eight-parameter 16,384 channel
magnetic tape recording system ., . .
as you wish. Flexibility unlimited—
including circuit cards and
mechanical assembly. Even such
variables as data storage capacity

and information inputs, outputs, are

easily changed by module substitution.

Result: a custom-tailored system that
grows with your needs—and never
grows old. You'll also enjoy a number

606

of special, high-performance features.
To name just one—a unique new
turn in isometric display; analog
presentation can be rotated 360°
around its axis of symmetry.

Look into the Series 3300 Analyzer
System. It's new, yes—but already in
use by the scientific community.

Write us now for a detailed brochure
with specifications, or ask us to
arrange a demonstration. See the latest
way Nuclear Data—as always—gives
you more to choose from.

I\D NUCLEAR DATA INC

120 West Golf Road, Palatine, lllinois 60067

SCIENCE, VOL. 157



Bolex

For some time now Bolex has been making
and selling (at ¥4 to ¥3 less than any one
else) the best professional 16mm cine sys-
tem you can buy.

ONE MAN OPERATION.—Bolex H-16
cameras have become famous for their rug-
gedness, dependability, quality optics and
light weight, making them perfect for one
man (Fig. 1) filming operations and elimi-
nating the need for any kind of back-up
crew. '

FILM CAPACITY.—The only thing that
Bolex H-16 cameras could be faulted on
“was that they only had a 100 ft. film ca-

pacity.

400 FT. MAGAZINE.—That’s why we in-
troduced the Bolex 400 ft. film magazine to
fit both the H-16 REX-5 and the H-16
M-5 in the Bolex H-16 cine system.

SYNCHRONIZATION.—Used with the
new constant speed motor (24 FPS) with
sync output for lip-sync on %4 inch tape and
automatic built in clap-stick for easy syn-
chronization, the 400 ft. magazine with
either the H-16 REX-5 or the H-16 M-5,
offers the professional user in any branch of
movie production, science, industry or edu-
cation unlimited versatility and scope.

THE TWO BASIC CAMERAS.—The
H-16 REX-54s a three lens-turret camera
that offers reflex viewing and focusing on
ground glass, allowing the photographer
complete control of composition, framing
and correct evaluation of depth of field. The
H-16 M-5, built with economy in mind, is a
single lens camera with viewing through a
removable optical finder mounted on the
side of the camera. The H-16 M-5 takes all
standard “C” mount lenses or Pan Cinor
and Angenieux zoom lenses, both equipped
with reflex viewing and focusing.

LENSES AND ACCESSORIES.—There
are 10 fixed focal length lenses from 10mm
to 150mm in the H-16 system, and 7 zoom
lenses giving a wide range of zooming ra-
tios from 5 to 1 up to 10 to 1, including the
Vario Switar. 86EE, the world’s first and
only fully automatic 16mm variable focal
length lens, with zoom from 18 to 86mm.
Many accessories are available in the H-16
system including motors, close-up attach-
ments, grips, matte box, titler, light meter,
carrying cases and both optical sound and
optical/magnetic sound projectors,

MANY APPLICATIONS.—Because of its
ruggedness, compactness and light weight a
single operator can use the Bolex H-16 sys-
tem for any of the following applications:

Sports filming, including coaching and train-
ing films, for club and school use.

Medical photography, surgical and research
filming, Cinephotomicrography.

Adwvertising, promotion and TV aork for both
studio and location shooting.

Travel and educational filming.

Wild life and nature photography.

Amateur film making.

Industrial filming, including training, record-
ing, research and work study films.
Memomotion and traffic flow studies.

Periodic industrial data recording.
Underavater filming, (with housing).

Time lapse studies.

Remote control filming.

Instrumentation recording.

All types of sound awork.

FIG. 2

The H-16 REX-5 camera (Fig. 2), with
400 ft. magazine, 24 FPS constant speed
motor, detachable take-up motor on maga-
zine eliminating the use of old fashioned
take-up belts. The H-16 REX-5 offers reflex
viewing and focusing on ground glass. Vari-
able shutter. Filter slot. Accurate automatic
dual frame counters and registrator claw
for picture steadiness.

Shown on the camera is a Vario Switar
86EE zoom lens with automatic exposure
control and a zoom range of 18 to 86mm.
Maximum aperture £/2.5.

FIG.3
*A division of Paillard Incorporated, manufacturers of Hermes office inachines.»

H-16 cine system

- The H-16 REX-5 (Fig. 3) shown with-
out 400 ft. magazine. The camera takes 100
it. film loads and has all of the traditional
Bolex features such as filter slot, variable
shutter for fades, dissolves and greater ex-
posure control, automatic loading and pro-
vision to accept the 400 ft. magazine if
desired. Lenses shown are Switar 10mm

/1.6, 25mm £/1.4, 75mm £/1.9.

FIG. 4
The Bolex H-16 M-5 (Fig. 4), with sin-

gle lens mount, an extremely economical,
professional quality 16mm camera equipped
with such features as variable speeds, single
frame shooting, footage and frame counter,
unlimited film rewind and automatic
threading.

FIG. 5

The H-16 M-5 (Fig. 5) can also be used
in conjunction with the 400 ft. magazine, 24
FPS constant speed motor and recharge-
able battery pack. This is an ideal set-up
for sports filming where a large film capac-
ity is desirable to avoid loss of action footage.

Eraeer v

SEND FOR BOOKLET.—If you would
like a free 16 page School, Industrial or

- Medical Bulletin and a Bolex 16mm cata-

logue write: Paillard Inc., 1900 Lower Rd.,
Linden, N.J. 07036



Who says you can’t? - .

Anyone can do it with the 132 Electronic
Calculator by Friden.

We picked this difficult problem to show
off the calculator’'s unbelievable speed and
simplicity.

Now, our demonstration:

Solve the problem in the same sequence you
would if you were figuring it with :
pencil and paper.

There's nothing to put in stor-
age. No operator decisions. Not
a thing to write down.

Your intermediate answers

608

Figure

hat |
e sl

will all appear on

" the TV screen in four visible registers. As you

work through the problem, these answers drop
into the working register automatically. You
don’t have to recall them.
In 15 seconds, your final answer appears.
The average mechanical calculator would
take over 15 minutes for the same
problem. '
Get in touch with your Friden
- office for full details. Or write
Friden, Inc., San Leandro, Cali-
fornia 94577. Sales and service
throughout the world.

Friden

DIVISION OF S I N G E R

DIVERSIFIED - WORLOWIDE
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Carbohydrate
chromatography...
now automatic!

Tooe
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# The 15-sugar chromatogram reproduced i This new system is uniquely sensitive (to
about one-sixth size above was produced on 1 microgram of ribose, for example).

the new, automated Technicog Sugar Chro- i If the ability to quickly separate and
matography System in 7'/2 hours. Notice that quantitate a mixture of carbohydrates
furfural,hydroxymethylfurfural,pentoses,hex- would help your work, please write for our
oses, and disaccharides are well resolved. 6-page booklet and a typical chromatogram.

TECHNICON CHROMATOGRAPHY CORP. + Ardsley, New York 10502
11 AUGUST 1967 609




SORVALL's advanced design and
engineering add up to lab
performance. Here are the facts:

Gyro-Action Direct Drive, Automatic Con-
trols, Speeds to 20,000 rpm, RCF's to 49,500
x G, SORVALL designed and built High-
Torque Motor, seven Angle and Horizontal
Rotors, built-in safety features. Numerous
tubes and adapters expand RC2-B useful-
ness economically. SORVALL quality com-
ponents give long, maintenance-free service.
Power and refined control make the RC2-B
the big centrifuge with the compact design.
The RC2-B Automatic Superspeed Refriger-
ated Centrifuge is recognized in laboratories
throughout the world for dependability and
performance. Make a true comparison — ask
us for the new RC2-B Fact Bulletin SC-8BN

+ e

vanS O RVAL L e

/
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ALITO

Why are Canalco’s UV flow monitors the
only ones with automatic scale expansion?

Frankly, we can't imagine why no other manufacturer offers
this feature. After all, it's the only way you can have maximum
usable sensitivity at all times—even in unattended, overnight
operation—with perfect assurance that the recorder’s pen
won't go off scale and lose vital information.

In addition to automatic 3X expansion, Canalco Wide-Track
UV Flow Analyzers also have six other important features that
combine to give you extra sensitivity of detection plus reli-
able, versatile, drift-free performance. Among them are:

B dual phototube ratio circuitry for accurate linear Trans-
mittance recording, in spite of line voltage or lamp intensity
fluctuations. (By the way, linear T recording gives twice the
pen deflection of linear Absorbance recording at low optical
densities, just where you need sensitivity the most. Further-
more, the Wide-Track 3X scale gives direct quantitation; over
this chart range, linear T and linear A differ less than 1% T.)

B both single-cuvette and dual-cuvette models are available.
With two cuvettes, you can flatten your baseline out even if
solvent absorption changes, as$ in gradient elutions;

M you have a choice of five optical path lengths, up to 20
millimeters (twice the length, four times the sensitivity our
competitors offer);

11 AUGUST 1967

M Canalco Wide-Tracks come complete with wide-chart re-
corder (7V2 inches of calibrated grid), including side-of-chart
event marking pen to correlate peaks with fraction collector
tubes. (Marker pen connection plugs directly into Canalco,
Warner-Chilcott and Research Specialties fraction collectors;
connection to other makes is also simple.)

M single-wavelength operation gives optimum sensitivity for
both proteins and nucleotides, eliminates filter and. source
changing;

B extension cable kits fa-
cilitate mounting sensing
heads in cold rooms, with
recorder conveniently out-
side. No temperature com-
pensators are required for
coldroom use.

Get the full facts about
the four models in Canal-
co’s Wide-Track family
Write today!

Wide-Track
Flow Analyzer with
Canalco Fraction Collector

CANAL INDUSTRIAL CORPORATION
5635 Fisher Lane Deot. $-8W
Rockville, Maryland 20852/(301) 427-1515

Sales Offices in: Boston ¢ Chicago » Cincinnati ¢ Cleveland
e Denver ¢ Houston ¢ Los Angeles ¢ Minneapolis ¢ New
York ¢ Ottawa e Philadelphia e Pittsburgh ¢ San Francisco
® Washington, D.C.

611



We've put a lot into the Model

SR Selective-Range Recorder to
make it a truly all-purpose, pre-
cise, easy-to-use instrument.
One that can continuously plot
DC voltage or current directly

(or other; quantities indirectly
through transducers) with

. . respect to time or any other
quantity that can be time-syn-
chronized.

First of all, our SR Recorder is

accurate—to 0.25% of range for
absolute measurements. And
reproducible to 0.1% of scale.

We also designed the SR with
a sensitivity of 0.1% of scale to
show the smallest significant
changes in input signals. For

accurate tracking, with no dis-

. tortion or lag, we built the SR
with a 1-second, full-scale pen
response.

For versatility, our SR has
range plugs that can be quickly
changed and a range attenuator

to provide full-scale range ad-
justment. The SR’s chart has

. . three switch-selected speeds

(other motors are available to

provide additional speeds). A

filter control eliminates undesir-

able AC voltages thereby accom-

modating almost any DC signal.

I t If .t’ Connectors on the SR will accept

all common types of plugs and

wires.
E. H. Sargent & Co., 4647 Foster Avenue, Chicago, lllinois 60630

The 10-inch-wide chart makes
for ideal data presentation. And
there are a variety of accessor-
ies to extend the SR's versatility:
positional switches, event mark-
ers, pens, chart papers, chart-
drive motors, and range plugs.
With pen, paper, and supplies,
the SR costs $790. With zener
power supply, $840.
No matter what your
application, find out
more about the SR
Recorder—designed
and manufactured

by E. H. Sargent

& Co. Just call your
Sargent man for a
demonstration or
use the coupon to
request complete
information.

7-213

| |
| z 578 |
I Please send me complete information on the Model SR Recorder. |
| |

|
l Name Title |
: Firm !
| Address }
L R 0. L VSR RN . SRR J

RN ®
La - SA R G E N T SCIENTIFIC LABORATORY INSTRUMENTS « APPARATUS » CHEMICALS

E. H. SARGENT & CO. ;
4647 West Foster Avenue Chicago = Anaheim, Calif. « Birmingham e Cincinnati « Cleveland
Chicago, lllinois 60630 Dallas « Denver « Detroit « Springfield, N.J. « Toronto, Canada
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

2/

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
price of 1.

UNITRON's MPH does. The 3 most important techniques

of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.
That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in "Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, youre in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution ‘and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the beneftits of chemical staining, without the time-
consuming preparation. And what’s more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. Al this,
without any special effort.

There’s more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widetield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives {including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

® © 6 0 6 &6 6 06 006 0 00 00 0 0 00 00 0 00 0 0 0 0 L]

Teachers will be interested to learn that UNITRON
even ofters student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has

NDERSTANDING

published a tully illustrated 64-page booklet, Under- i LSENG

PEEASE MRS

standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher

Ask for a free 10-day trial. Please specity whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN]TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION o« DEPARTMENT 4K
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS,



Yes, it's a speed merchant. With 400,000 plus g-capabilities, our B-60 Ultracentrifuge can
take you into areas of biological research where you've never gone before. On the other hand,
it also provides volumes to 2 liters. What's the secret of such versatility? Our computer-
designed rotors that never need derating. Fact: IEC long tube rotors offer high resolution
density gradients never before attained. Fact: IEC large volume preparative-fixed angle rotors
offer unmatched capacities and g forces. The same applies for our Model B-35. IEC rotors give
this one machine the capabilities of two: a true preparative ultracentrifuge and a high-speed,
high-volume refrigerated centrifuge. Write IEC for information on the most advanced ultra-
centrifuge systems available today. Ask for Bulletins B-60 and B-35.

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASSACHUSETTS 02194.
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Up-Date Your Spectrophotometer
For Increased Accuracy,
Greater Productivity

Many older spectrophotometers have excellent
optics, but the usefulness is limited by outmoded
surrounding electronics.

Now you can change all that!

The investment made in hundreds of these units
has been protected by the Gilford Spectrophoto-
meter Modernization Program. Accuracy has been
up-graded, operation made simpler, and chance for
error in readings reduced.

Gilford has developed Model 222 equipment just
for this purpose. It may be used with most leading
makes of spectrophotometric monochromators.

The Model 222 solid-state power supply smooths

out and regulates power for both the input light
source and the output sensing equipment. This
assures accuracy and dependability of light input
and three decade output reporting.

The Gilford 222 Photometric Unit reports
absorbance directly with linear digital indication
from zero to 3 A. Sensitivity to 0.001 A. Drift less
than 0.005 A per hour.

Find out how little it will cost you to bring
your present spectrophotometer up-to-date. Com-
plete and mail the coupon below, or better still,

telephone us at:
Area 216 — 774-1041

 Gentlemen: - :
- We have a (Make and Mode
Please send us your full in




There are no Nikon student
microscopes, in the sense of limited
quality or usefulness. They are all
professional units built around the
same basic system, and differ

only in the type of stage and
eyepiece employed.

Complete interchangeability of these
components, and other attachments,

618

give each instrument a flexibility
capable of serving the most specialized
requirements of professional use

long after it has served the student’s
needs at medical school.

The flat-field objectives, newly
developed by Nikon, further enhance
this versatility. They achieve extreme
flatness-of-field without impairment

of image quality or resolution.
Moreover, they can be used with any
Nikon microscope without modifica-
tion or change in the instrument.

The SBR, shown above, is one of the
models most favored by medical
students. It is a sophisticated unit,
widely used in schools, hospitals and
research laboratories.

For medical student microscope catalog, write:
Nikon Inc., Instrument Div., Garden City, N.Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc.
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Instron testers: new tool for biophysical research.

Instrontestingequipmentis providing medical researchers  deflections — as low as zero to two grams — are ideal for
with a precise new tool for probing the mechanical char- small, low modulus samples. And there is plenty of room
acteristics of a wide variety of biological materials. r for associated test fixtures within the loading frame.
For example, tests with Instron instruments per- Instron equipment is also a sensible capital in-
mit establishing accurate profiles of the physical vestment. Our “building-block" design approach
characteristics of tendons. Other stress-strain evalu- means you buy only the equipment you need for
ations of tissue, blood vessels and muscle fibers are ~* your present test requirements. As your research
furthering knowledge of the healing processes, broadens, you extend capabilities through a com-
chronic degeneration and the development and ap- plete line of fully modular accessories.
plication of prostheses. Instron has several technical papers describing
Instron equipment is ideally suited for medical . rather unique research programs where stress-
research. Exceptionally precise because of its k strain analysis played an important role.
electronic and servomechanism principles, cﬁ&b - For copies of these papers, together with a list of
Instron testing instruments can provide insight other papers of interest to scientists and
into tensile, compressive and flow behavior as well as engineers, why not write today to: Instron £
fatigue, resilience, stress-strain energy, hysteresis, and a  Corporation, 2500 Washington Street, De-
variety of other physical properties. Full scale recorder partmentS-42, Canton, Massachusetts02021,
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1. Cytochrome b, ¥ peak. 2. Cytochrome oxidase, ¥ peak. 3. Cytochrome ¢, 8 peak. 4. Cytochrome b, B peak.
5. Cytochrome ¢, o peak. 6. Cytochrome b, o peak. 7. Cytochrome oxidase, « peak.
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sample. In the near IR, the standard Model 450

HOW GAN YOU RECORD
AN ABSORPTION
SPEGTRUM, IF YOU
CAN'T SEE THROUGH
THE SAMPLE?

Use a Model 450.

For most spectrometers the obstacles would
be just too great—but not for the Perkin-
Elmer Model 450. This UV-VIS-NIR spectro-
photometer gives you good performance
under conditions of extremely low energy
caused by drastic light scattering or high
sample absorption. Compare it with others.
Try a turbid suspension of yeast mitochon-
dria, as we do here, or a suspension of
diatomaceous earth. We've obtained useful
readings when more than 99.99% of the
energy, was absorbed or scattered by the

The Model 450 gives you high-precision
measurements over the widest range of
samples and wavelengths. You get accurate
absorbance readings even at the short wave-
lengths of the UV spectrum, thanks to efficient
UV transmitting optics, UV-sensitive photomul-
tipliers and a sealed optical system that can
be purged with nitrogen. Accuracy is on the
order of = 0.003 to * 0.005 absorbance
units, and reproducibility is within 0.002 ab-
sorbance units in the basic 450 photometric
system. As an exclusive, we offer an ordinate
scale which is expandable by increments up
to 50X for high-precision readings.

In any single wavelength range, the instru-
ment’s speed is unexcelled. You can scan the
whole UV region in one minute, the VIS region
in half that time. Pen response is 0.3 seconds
full scale. Runback is at maximum forward
speed, and you can quickly re-run a scan on
the drum recorder—something it isnt easy to
do with a strip chart recorder.

irradiates the sample with monochromatic
light, unlike other instruments using undis-
persed IR which heats the sample causing
re-emission and transmittance errors.

The instrument is especially good for the
low-concentration differential analyses of
analytical chemistry. Sample requirements
are such that work with as little as 40 micro-
liter samples is routine. A wide variety of
accessories converts the Model 450 for
fluorimetry, polarimetry, colorimetry, flame
photometry, sample temperature control, re-
cording of absorbance as a function of time
and other options.

Here is a dependable, high-performance
instrument that keeps on working under the
most difficult conditions. Try your toughest
spectroscopic problems on our P-E Model 450.
We'll be glad to arrange a demonstration.
For technical details, write for our brochure,
Instrument Division, Perkin-Elmer Corporation,
723 Main Avenve, Norwalk, Conn. 06852.

PERKIN-ELMER
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The celebrated Fisher name is on some 539 organic
reagents, plus a complete line of solvents. Many of
these have their purity certified by lot analyses printed
on the label. Fisher also stocks the noted EASTMAN
ORGANICS line of hundreds of rare compounds. Thus,

You can be a celebrity in your lab—join the parade to Fisher.

one order to your nearby Fisher branch will quickly
put your choice of organics on your shelves. Join the
parade to Fisher by writing for your new Fisher Chem-
ical Index today. Fisher Scientific Company, 1395
Fisher Building, Pittsburgh, Pa. 152189. F-587

@ FISHER SCIENTIFIC CO.
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Our desk-top analog computers:
We've sold over 2000.

Our back-up services:
We've never sold a dime’s worth.

They're free.

Start with the installation, When you buy a TR-20 or

a TR-48/ DES 30—the computers you see in the picture
—an EAl service engineer will be calling on you shortly
to see that everything’s OK. You get this installation
call free. Part of the reason we can do it is that there
are over 50 EAl service centers all over the United States.

But this isn’t the most valuable of our services. With
each TR-20 you get a week of free instruction. With
each TR-48, two weeks. The EAl Education and Train-
ing group offers a great number of courses at many
locations, and you can choose the ones pinpointed to
your problems. .

Our interest doesn’t end there. Only EAI gives you
a continually updated Applications Reference Library,
a series of studies that show analog and hybrid pro-
gramming routines illustrating both general techniques
and specific problem solutions. For example, we've
justintroduced a new Educator’s Demonstration Series
to help busy professors in course preparation. And we
keep you continuously informed with regular distribu-
tions of technical information and literature.

For additional technical back-up, we've established
seven EAl Computation Centers. EAl customers can call

on the most sophisticated skills to solve simulation,
design, optimization, data processing and other scien-
tific/ engineering problems. Nobody has the experi-
ence we do in analog and hybrid computation. And no
other manufacturer of analog offers the extent of con-
tinuing post-delivery support.

Less servicing is part of our service. We've designed
our computers for reliability and precision, with an eye
to the future. A TR-10- purchased in 1959 accepts
virtually all the latest components designed for the
TR-20. Continuing product development has added
new high-speed amiplifiers, electronic mode control,
DES-30 digital logic for hybrid capability, and higher-
accuracy components to the EAl TR-48. It's the ultimate
desk-top analog/ hybrid computer you can buy today.

No other computers have been so well accepted by

| thescientific and educational commun-

TR-28/DES-30

ity. We'd like to tell you more about
| the “hardware.” The services speak for
themselves.

Send for this new brochure on the
TR-48/DES-30 desk-top analog/hybrid com-
puting system today.

E A |®ELECTRONIC ASSOCIATES, INC.
West Long Branch, New Jersey
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|| | A newly-published 20-page booklet,

WORTHINGTON Worthington Enzymes for Research,

-Ill covers all products offered by
‘Worthington Biochemical Corpora=~
tion. It includes:

- enzymes for research;

= enzymes specially purified by free
flow electrophoresis and column
chromatography;

- related microbial products;
— enzymatic reagents for clinical

diagnosis.
New Catalog Unlike other suppliers of enzymes

who are merely re-sellers, we man-

from Worthington ufacture virtually all our products,

carrying them from raw materials

d es Cl‘ib es through processing, purification and

. packaging. This gives you important
enzyme S f or researCh guarantees of product reliability, in-
tegrity and purity. It also gives you
direct contact with our personnel
directly responsible for preparing
any particular batch of material.

Use the attached coupon to request
your copy of Worthington Enzymes

for Research or other literature.
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With a Polaroid Land camera back and Polaroid
Land film, you can see your photomicrographs 10
seconds after you take them.

You are always sure of your picture. If you don’t get
exactly the picture you want the first time, you'll know
immediately, and can take another then and there.

You don't have to waste any time in a darkroom only
to find out the picture isn’t right—that illumination, or
filtration, or focus, or field coverage is not perfect. And
you never run the risk of having to repeat a difficult and
time-consuming photomicrographic setup at a later
date.

Because 10-second photomicrography has proven it-
self an invaluable laboratory tool, Polaroid Land camera

backs (or the Polaroid 4x5 Land Film Holder) are

s

ds

offered as standard equipment with most well known
photomicrographic instruments.

Land camera backs are available for our roll or pack
film formats. The 4x5 film holder, of course, accepts
our 4x5 sheet films.

There are two basic Polaroid Land films for photo-
micrography, and they are available in all formats.
There’s a panchromatic black and white film, rated at
A.S.A. 3000, which lets you shoot at low light levels
with fast shutter speeds, and gives you a finished print
in 10 seconds. And there's Polaroid color film which gives
you an accurate full-color recording in 60 seconds.

The system is well worth looking into, don’t you
think? We'll be happy to supply more information.
Polaroid Corporation, Cambridge, Mass.

POLAROID®



PERFORM CHEMICAL TESTS
FASTER, MORE ACCURATELY

Just drop L/I Automatic REPI-
PETS* and Automatic Dilutors
into your reagent bottles and leave
them there. These two instruments
sample, dispense, dilute, transfer
and mix with a guaranteed accu-
racy of 1%, reproducibility 0.1%.
You'll save between 50-95% of
your analysis time!

L/T instruments give you complete
freedom from contamination, can
handle any reagent, require no
change in your methods, and
never need cleaning. Volumes?
From microliters to deciliters.
Available in 1, 10, 20 and 50 ml
sizes. Prices: REPIPETS $47.50,
Dilutors $89.50. Write for details.

o

e

Ve =

 WATER DETERMINATIONS
IN 4 MINUTES!

Use L/I Aquametry Apparatus to meas-
ure water content in foods, drugs, or-
ganics—all materials. Range 1 ppm. to
100% water without adjustment. 1%
accuracy over entire range. Price $235.

* trademark-(REpetitive PIPETS)

4 LABINDUSTRIES

1802H Second Street
Berkeley, California 94710

sd
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With commendable discretion the au-
thors recognize that only time and use
will tell how helpful their interviews
with scientists will be for historians;
but, in fact, neither the authors nor
others now working in this area ques-
tion the general value of such oral his-
tories. As for the manuscript materials
(of which over 10,000 items are listed),
professional -historians of science with
interest in the history of the physical
sciences from about 1875 to 1935 will
recognize the value of having this extra-
ordinary source guide within arm’s
length.

ERwWIN HIEBERT
Department of History of Science,
University of Wisconsin, Madison

Ph.D.’s: Pesky Foreign Languages

Feininger’s opinions (Letters, 2 June)
concerning the value of Ph.D. foreign
language requirements lead me to ex-
press some observations of my own,
gathered from years of teaching lan-
guage reading courses to Ph.D. candi-
dates. The old arguments for studying
foreign languages (notably German and
French for “scientific” reasons) are no
longer viable. English is strongly en-
trenched as the medium through which
contemporary scientific research is made
known internationally. The English-
speaking scientist is under no special
constraint to write in any other lan-
guage, while his non-English-speaking
colleague may feel a very strong com-
pulsion to use English if he wishes to
advertise his work beyond the bound-
aries of his own country or language
community. This state of affairs under-
lies the sentiment that the foreign lan-
guage requirement is “something extra”
in our Ph.D. curricula. Little progress
has been made toward changing the
archaic and sometimes informal meth-
od of testing via written translation
of selections chosen for their special
difficulty. I have yet to find proof
that the skill to translate is a proper
measure of fluency and I suspect that
few Ph.D. candidates in the so-called
“hard” sciences are willing to use the
foreign language actively once they
have passed that pesky translation
exam. The candidate in the non-Eng-
lish speaking country, by contrast, re-
mains ever aware of the lasting im-
portance of English to his career.

While I approve Feininger's plea for
better style and expression in the scien-
tist’s native language, I am not ready

to sacrifice foreign languages. Why
should our scientists be deprived of the
intellectual pursuit of learning another
man’s way of expression and his differ-
ent cultural values? For one who must
always be concerned with logical proc-
esses, what justification is there for dis-
allowing the stimulating mental ac-
tivity of having to reformulate and
validate his thinking in another lan-
guage? Many a physicist or chemist
participating in an international con-
vention or doing foreign research has
felt the need to converse in any num-
ber of languages. Learning to speak
or write a foreign language admittedly
takes valuable time. Therefore let us
make certain that our fledgling scien-
tists get their language training early
in the undergraduate years and let us
give them greater latitude in selecting
the language they wish to study.
RoBERT J. D1 PIETRO
Georgetown University Institute of
Languages and Linguistics,
Washington, D.C. 20007

As a technical editor I am aware
that many a keen scientific mind has
not been trained to put together a con-
cise and logically organized paragraph
or even a grammatically correct sen-
tence. It’s a pity that our age of
specialization should permit—even con-
done—such ill-balanced development.
I would not, however, want English
composition to be stressed at the ex-
pense of a foreign language require-
ment. Having observed members of the
European scientific community speak-
ing (not only reading) three or four
different languages, I have become
vividly aware of the language short-
comings of our U.S. education. I
should like to see the pendulum swing
toward true command of both English
and some other language.

CHARLOTTE E. Mauk
Lawrence Radiation Laboratory,
Berkeley, California 94720

Measles Vaccines: Assured Safety

In Albrecht’s letter (26 May) “Can
measles be eradicated?” he states that
“to the best of my knowledge” the
duration of the controlled field trials
of live attenuated measles virus vac-
cines have been for only one month’s
duration. Obviously, he is not familiar
with the large amount of data on con-
trolled studies now available (/—6). The
controlled field trials of the new live
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Detectability and system linearity
identify the H-P Model 402
High-Efficiency Gas Chromatograph

A high-efficiency gas chromatograph is a complex
instrument with a long list of specs that tend to
obscure its real function, which is analytical per-
formance. Reduced to this fundamental, the high-
efficiency gc can be positively identified by two
characteristics:

Detectability. Does it detect small quantities of
hard-to-chromatograph substances ? In other words,
if you inject a nanogram, say, of an easily de-
gradable material such as a steroid, will it analyze
it without decomposition to produce a usable chro-
matogram ? If it does, it has detectability, a system
characteristic which is substantially more mean-
ingful than the usual *“‘detector sensitivity’’ found
in a typical list of specs.

System Linearity. Does it respond proportionately
to different amounts of hard-to-chromatograph
substances? In other words, if you inject exactly
twice the amount of that same material, will it
produce a recorder peak size that’s exactly twice
as large? If it does, it has system linearity, a char-

acteristic that is incalculably more important than
the usual ““detector linearity’’ spec.

In the two series of chromatograms reproduced
here, we offer convincing evidence that the H-P
Model 402 High-Efficiency GC possesses system
detectability and linearity to an almost perfect
degree. In the first place, both trifluoperazine and
testosterone chloroacetate are hard-to-chromato-
graph substances . . . and the 402 detected both in
the nanogram range. Moreover, a quick glance at
the linearity plot will show that the 402’s response
closely approaches the theoretical ideal.

You can get full information by writing for Bul-
letin 4020 (... it contains a “‘long list of specs’)
or by calling the nearest H-P sales office. Prices
start at $3700.00.

Hewlett-Packard, Route 41, Avondale, Pa.
19311. In Europe: 54 Route des Acacias, Geneva,
Switzerland. Elsewhere: 1501 Page Mill Road,
Palo Alto, California 94304.

HEWLETT Tﬁ PACKARD

ANALYTICAL INSTRUMENTS

Superimposed on these two system linearity plots are the actual recorded peaks,
accurately reproduced from the original chromatograms in the same scale.
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3
pall |
s
g 40
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401
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Announcing the
New (&3 EA
System for

ELECTROPHORESIS

"EA-4 Power Control Supply

Designed especially for electropho-
resis. Continuously variable voltage QO
to 500 V. Stable: Supplies constant volt-
age. (Ripple less than £ 0.1%. Unit
regulates to & 0.1%.) Also can supply
constant current over entire range. No
variance in mA with change in load
=+ 90%. Double scale meter shows V
and mA. Exclusive built-in timer with
automatic shut-off. Four chambers —
simultaneous operation (7 tests per
chamber). Constant current control
over entire electrophoretic range.

_—

EA-1 Electrophoresis Chamber

High impact polystyrene; water cooling
jacket. Domed see-through lid. Safety
interlock. Platinum electrodes run en-
tire chamber length. Polarity reversing
switch. Simple, accurate method of
attaching sample strip with flexible
holders in integral part of chamber
unit.
This system offers features and advan-
tages never before found in electro-
phoresis equipment. The design is su-
perb—and the system was precision
built by scientists expressly for scien-
tists. Our free brochure will give you a
full description complete with addi-
tional pictures.

FREE BROCHURE

MAIL COUPON TODAY !

Carl Schleicher & Schuell Co.

Keene, New Hampshire —Dept. S-8-67
Please send free brochure on new
S&S/EA System for Electrophoresis

-‘
|

Name.

Company

Address

City.
State

STOCKED BY: Van Waters & Rogers, Inc.
Will Scientific, Inc. E. H. Sargent & Co.

628

Zip #.
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attenuated mumps virus vaccine stated
by Albrecht to have lasted for only 2
weeks were initially reported for a 7-
month period (7-9). These data have
now been extended over a 21-month
period covering two mumps epidemic
seasons.

The protective efficacy of Enders’
live attenuated measles virus vaccine
is in excess of 90 percent. This high
level of protective efficacy has been
demonstrated to persist for at least 4
years, The pattern of neutralizing anti-
body following Enders’ vaccine paral-
lels that for natural measles and has
been demonstrated to remain essential-
ly unchanged for at least 8 years, the
longest period of observation, indicat-
ing that immunity will be lasting.
Similar high level efficacy has been
shown in the extensive measles vaccine

trials carried out in West Africa, Chile,

and other parts of the world. The sav-
ings in lives, to date, have numbered
in the hundreds of thousands.

Once a live attenuated measles virus
has produced a mild or inapparent in-
fection with a clear-cut elevation of
neutralizing antibodies, it would appear
probable that natural, unmodified
measles would not again occur, but
that exposure to measles would either
produce no symptoms or a highly modi-
fied infection. There would appear to be
no justification for Albrecht’s fears in
this respect.

He also voices fears concerning ex- -

traneous agents of disease in the vac-
cines. In the production of vaccines
under the strict procedures required
by the U.S. Public Health Service
(10), chick embryo cell cultures have
been used which are prepared from
eggs obtained from leukosis-free chick-
ens. Had chick tissue been potentially
dangerous, this should have been dem-
onstrated in some of the millions of
persons injected, starting in the 1930’
with the live attenutated yellow fever
virus vaccine from chick tissue. Such
vaccine was used long prior to demon-
stration of leukosis in chickens and in
all probability contained this viral agent
which apparently has been harmless to
man in the intervening years. At pres-
ent, no known extraneous viral agent
has been found in chick tissue cul-
tures used for vaccines. Also there is
no known tumor virus pathogenic for
chickens that has also been demon-
strated as pathogenic for man.

Fears, such as Albrecht’s, that need-
lessly have been raised concerning care-
fully controlled and licensed live at-
tenuated viral vaccines have been

proved to be unfounded. The USPHS
is fully cognizant of the prevention of
thousands of deaths and of mental crip-
pling by means of the live attenuated
measles virus vaccine and should be
fully supported in its urgent program
to eradicate the natural disease. When
a virus is of a single antigenic type,
such as measles, a balance of nature
can best be established by a live at-
tenuated virus vaccine which produces
an antibody curve, slightly lower but
closely paralleling that of the natural
disease.

JosEPH STOKES, JRr.
Henry Phipps Institute,
University of Pennsylvania,
4219 Chester Avenue, Philadelphia
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Who Pays for Pollution?

In Wolfle’s editorial “Industry and
environment” (16 June, p. 1441), he
suggests industry should play a role
in controlling our environment and then
inadvertently (I suppose) gives the rea-
son why it will not: “ . . . most of the
cost of polluting land, air, and water

. are passed on to others. . . .” He
also suggests government agencies and
universities could help by “conducting
studies” and “conducting necessary re-
search.”

I contend that conducting studies
and necessary research will not remedy
the problems. In fact, studies and re-
search have been done and will continue
to be done without further prodding.
What we need is a way to put the cost
of polluting back where it belongs—on
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Tektronix Type 502 A
SIim pllfy 100 V/cm dual-beam oscilloscope

[[] Measure stimulus and reaction

Wavefo rm on the same time base.

[] Measure transducer outputs,
such as pressure vs. volume.

measurements [] Measure phase angles and

frequency differences.

[] Measure characteristics of
low-level signals.

The Type 502A combines the performance
: o capabilities unique to dual-beam oscillo-
e —— Th scopes with operational features designed to
TYPE 502A DUAL-BEAM OSCILLOSCOPE bl . simplify and speed up your measurements.

""" ‘D u) TRIGGERING LEVEL

% You can examine two waveforms simultane-
) ously by applying input signals to both of the
1o sa secion { identical vertical amplifiers. You can use each
vertical amplifier in a differential display mode
e to examine the difference between two signals.
S You can also use the Type 502A as a single-
beam X-Y oscilloscope or as a dual-beam
s X-Y oscilloscope with both traces plotted on

altmear e M the same X scale.

This performance is combined with operating
conveniences which include pushbutton beam
finders for quick location of off-screen sig+
nals, vertical signal outputs, intensity balance
for identification of upper and lower beams,

&Wm__mw_ e PR single-sweep operation, Z-axis input, vari-
ey i I s e i HBIsPLAY able control of vertical and horizontal deflec-
o ] tion factors, electronically-regulated power
supplies for stable operation, and other re-
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performance characteristics include:

FoRE Ml | Bandwidth from DC to 100 kHz at 100 uV/cm,
j increasing to DC to 1 MHz from 5§ mV/cm to
20 V/icm e Calibrated deflection factors from
100 uVicm to 20 V/icm in 17 steps; continu-
. ously variable between steps, uncalibrated,
ih A e Dl | and to 50 V/icm e Common-mode rejection
e snemviTy o 0 - : : : of at least 50,000:1 from DCto 50 kHz e Phase
T v . difference between amplifiers less than 1 de-

. Yote
b

1 gree from DC to 100 kHz e Calibrated sweep
POSITION A g rates from 1 us/cm to 5 s/cm in 21 steps o
¢ 2X, 5X, 10X, 20X sweep magnification e Flex~
ible trigger facilities ¢ Amplitude Calibrator
¢ 10 cm by 10 cm display area.

CpomTLaNE DRIGON U3 &

Type 502A Dual-Beam Oscilloscope . . . . $1050
Rack Mount Type RM502A Oscilloscope . . $1150
U.S. Sales Prices FOB Beaverton, Oregon

For comptete information, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P,O. Box 500, Beaverton, Oregon 97005

Tektronix, Inc.
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Only an automatic
polarimeter this
sensitive could be
this accurate.

Sensitive to 0.0001° and accurate to =0.0002°, Bendix® Polarimeters are the
world’s most accurate—and often give more precise results than methods
based on any other physical or chemical phenomena.

Bendix automatic polarimeters are all-electronic with no moving parts.
They feature the most versatile readout in the business—dual-range meter,
chart recorder (directly), digital display and a tape printer. And you can
also use a scope for a readout.

The basic model features a four-inch, dual-range meter for reading optical
rotation. A recording model incorporates a multi-range, strip-chart recorder.
The digital model provides a direct, four-place readout and gives optimum
advantage of system accuracy. A printer programmer can be added, to
automatically scan a number of measurements, totalize, stop or repeat with
readout on a digital tape printer.

Ability to use a very short sample cell extends the effective range to ==50°
and adds to the versatility of Bendix automatic polarimeters for quality
control, process control, reaction monitoring, column chromatography and
optical and physical property studies.

Bendix scientific instruments—including mass spectrometers, atomiec
absorption and flame spectrophotometers, polarimeters, polarographic sys-
tems and electron multipliers—are used in over 100 areas of research and
analysis. For more information, write: The Bendix Corporation, Scientific
Instruments Division, 3625 Hauck Road, Cincinnati, Ohio 45241. Or phone
(513) 772-1600.
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the polluter. This can be done by out-
right punitive action by the federal
government. If one calls the federal air
pollution office here in San Francisco
about a specific problem, he will be im-
mediately referred to a local enforce-
ment agency. Why? Because there are
no enforceable federal laws to place the
burden of the cost of polluting the
community on the offender.
. Wolfle is correct in feeling that prac-
tical solutions can best come from in-
dustry itself. The difficulty is that there
is no incentive. If the housewife could
bring her fly-ash-covered linen to the
president of an industry for rewashing
and if the husband could demand the
board of directors repaint his house;
if the emphysema patient could insist
the stockholders donate their lungs, then
you can be sure industry would have
an incentive and would find a solution.
Industry is not necessarily the sole
culprit. Many fine companies treat their
effluents effectively, but not because
they are so compelled by strict laws.
They do so to improve public rela-
tions or to recover a by-product. It
does not matter who is the polluter.
It matters that if the polluter is made
to bear the cost of pollution (rather
than the public), the polluter will soon
find a way to stop polluting. :
ARTHUR R. GREGORY
Cutter Laboratories,
Berkeley, California 94710

Immobilizing Drugs Lethal to
Swimming Mammals

Recent widespread use of central-
nervous-system depressants in capture
or restraint of wild animals has led
to expansion of attempted telemetric
experiments by greatly facilitating at-
tachment of sensor-transmitters. In
general, the use of many of these drugs
on land animals has been successful
once the appropriate dosage has been
determined. For aquatic mammals in
the water (especially cetaceans) at-
tempts to use these drugs have been
disastrous.

With very few exceptions, aquatic
mammals swim with slightly negative
buoyancy (that is, they are heavy rath-
er than neutral or light), so that im-
mobilization leads to sinking and drown-
ing. Moreover, to simplify the situa-
tion a little, cetaceans breathe less
automatically and more “on command”
than terrestrial forms. As a result, early
attempts to anesthetize porpoises led
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At last! A simple, accurate
instrument system for nitrate
analysis. The IONALYZER®
Nitrate Electrode and Specific
lon Meter make possible fast,
direct measurements, in the
field or laboratory. Readings
are made directly in parts per
million or moles per liter ---
your choice. And the Specific
lon Meter does double duty -
as a pH meter, water hardness
meter, chloride meter, etc.

92-07 Nitrate Electrode...$145
90-01 Reference Electrode...$32
Model 401 Specific lon Meter
with carrying case...$330

Available from major lab suppliers.

ORIONS

>
e
Orion Research Incorporated -
11 Blackstone Street, Dept. l";‘l
Cambridge, Mass. 02139/(617) 864-5400 =

[J Send NOj bulletin
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to death. Lilly, reporting experiments
in 1955 by a team of eight neurolo-

gists, said, “These ammals, in contrast

to dry land ones, fail to breathe with
relatively light doses of anesthetic, one-
fourth -that required for surgical levels
of anesthesia. In other words, they lack
our unconscious, automatic, self-sus-
taining breathing system” (). In 1964
Nagel, Morgane, and McFarland (2)
reported an ingenious technique for

porpoise anesthesia, later extended by

Ridgway (3). This involves dislodging
and intubating the larynx, and, for this
and other reasons, is suitable ,only for
operating-room conditions, not for field
use on free-swimming wild animals.

In summary, the use of presently
known drugs to immobilize an aquatic
mammal in the water is almost certain
to kill the animal by suffocation, either
by allowing it to sink or by stopping
breathing, or both.

It is, of course, possible that a com-
bination of drug and technique may
be developed (we know of one thought-
ful colleague who is engaged in this

task); but it must be emphasized that

such studies should be begun on cap-
tives under conditions that permit ade-
quate autopsy ‘of mistakes. There have
recently been several attempts, for the
most part not reported in the litera-
ture, ‘to immobilize free-swimming
cetaceans, resulting in the pointless
death of a number of whales, none of
which appears to have been recovered
even as a carcass for useful study.
Apparently reports on only two such
attempts on cetaceans have been pub-
lished. One (4) was incomplete, and
in another (5), fortunately, the whales
eluded the would-be anesthetist. Three
recent papers on immobilizing seals (6)
are confined to animals out of water.

WiLLIaM E. SCHEV!LL CARLETON RAY

KARL W. KENYON, ROBERT T. ORR
RicHARD G. VAN GELDER

Woods Hole Oceanographic
Institution; Johns Hopkins University;
Marine Mammal Committee, American
Society of Mamalogists; California
Academy of Sciences; American
Museum of Natural History

References

J. C. Lilly, Amer. J. Psychiat. 115, 500
(1958).

. E. L. Nagel, P. J. Morgane, W. L. McFar-
land, Science 146, 1591 (1964). .

. S. H Ridgway, J. Amer Vet. Med. Assoc.,
147, 1077 (1965).

. V. Flyger, Norsk Hval/angst—tidende, 53,
88 (1964).

. 1. B. MacAskie, Murrelet, 47, 38 (1966).

. J. L. King and D. G. Nicholls, Nature, 200,
1021 (1963); V. Flyger, M. S. R. Smith, R.
Damm, R. S. Peterson, J. Mammalogy, 46,
345 (1965); R. S. Peterson, J. Wildlife Man-
age. 29, 688 (1965).

AU A W=

Measure down to
25 parts per
billion cyanide
with the new
IONALYZER®
series Cyanide Electrode.

Analysis can be made without
distillation. Readings are made
directly on the Orion Specific
lon Meter --- or use any pH
meter with an expanded milli-
volt scale.

A real time saver in the lab-
oratory --- the electrode allows
on the spot measurements in
the field or plant. Another
example of the breakthroughs
in chemical sensors from
Orion Research.

94-06 Cyanide Electrode...$120
90-01 Reference Electrode...$32
Model 401 Specific lon Meter,
with carrying case...$330

Available from major lab dealers.

11 Blackstone Street, Dept.
Cambridge, Mass. 02139/(617) 864-5400
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For the

medical student
only the best

IS good enough.

Leading medical schools have long
recognized the Leitz SM as

an ideal microscope for medical
studies. Over a century of
microscope design leadership has
contributed to this popularity.

The SM welcomes comparison and e Periplanatic, wide-field eyepieces
boasts many conveniences

- e Cool, low-voltage, high-intensit
and refinements. ge.hig Y

substage lamp

e Single-knob coarse/fine

focusing adjustment that never

requires lubrication ...and many other advantages that
. only the Leitz SM can offer.

e Spring-protected

high-power objectives
g ] g J . euzﬂ’ For further information
¢ Wide-range magnification, . on Leitz Medical Micro-

3510 1250x scopes, write for Catalog No. 51.2D-SM.

« Monocular, binocular.or ~ ~ E _Leitz, Inc., 468 Park Ave. South.
trinocular bodies that rotate 360 New York, N.Y. 10016

e Contour-fitted carrying case

66767

o Anti-reflective coating throughout

e Mechanical stage for both
standard and 3" x 2" slides, coaxial
or separate motion
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Will Society Be Prepared?

New information is being obtained in the field of biochemical genetics
at an extremely rapid rate. Thus far, this knowledge has had relatively
little effect upon man. More information must be obtained before prac-
tical application will be possible, and the technical problems that must
be overcome are formidable. However, when these obstacles have been
removed this knowledge will greatly influence man’s future, for man then
will have the power to shape his own biologic destiny. Such power can
be used wisely or unwisely, for the betterment or detriment of mankind.

Salvador Luria has said: “the progress of science is so rapid that it
creates an imbalance between the power it places in the hands of man
and the social conditions in which this power is exerted. Then neither
warnings of scientists, nor breadth of public information, nor wisdom
of citizens may compensate for inadequacies of the institutional frame-
work to cope with the new situations.”

The public understands to some extent the recent developments in bio-
chemical genetics, but has only a vague notion of what may be expected
in the future, in spite of the efforts of many scientists to inform the
public about probable future developments.

Where do we stand today? The genetic language now is known, and
it seems ‘clear that most, if not all, forms of life on this planet use the
same language, with minor variations. Simple genetic messages now can
be synthesized chemically. Genetic surgery, apriied to microorganisms,
is a reality. Genes can be prepared from one strain of bacteria and
inserted into another, which is then changed genetically. Such changes
are inheritable. Thus far, it has not been possible to program mammalian
cells in this way.

What may be expected in the future? Short but meaningful genetic
messages will be synthesized chemically. Since the instructions will be
written in the language which cells understand, the messages will be used
to program cells. Cells will carry out the instructions, and the program
may even be inherited. I don’t know how long it will take before it will
be possible to program cells with chemically synthesized messages.
Certainly the experimental obstacles are formidable. However, I have
little doubt that the obstacles eventually will be overcome. The only ques-
tion is when. My guess is that cells will be programmed with synthetic
messages within 25 years. If efforts along those lines were intensified,
bacteria might be programmed within 5 years.

The point which deserves special emphasis is that man may be able
to program his own cells with synthetic information long before he will
be able to assess adequately the long-term consequences of such altera-
tions, long before he will be able to formulate goals, and long before
he can resolve the ethical and moral problems which will be raised.
When man becomes capable of instructing his own cells, he must
refrain from doing so until he has sufficient wisdom to use this knowledge
for the benefit of mankind. I state this problem well in advance of the
need to resolve it, because decisions concerning the application of this
knowledge must ultimately be made by society, and only an informed
society can make such decisions wisely.—MARSHALL W. NIRENBERG,
National Heart Institute

This editorial is adapted from remarks made in accepting the Research Corporation’s
1966 award.



Beckman leads the
Liquid Scintillation

field on
every count

AAAT I T B 3 All systems compatible

208800 0000000808, § = for use with any computer

89000000  00e ‘.@' Beckman liquid scintillation systems per-

1 . ; 0689 ..._.... mit you to communicate to computers via

punched paper tape or punched cards...tele-
type output easily converted to paper tape
punch readout with automatic parity at min-
imum cost...intercoupler for card input...
plus the accurate instrument data which
guarantees high quality computer results.

4.

Widespread network of service
centers and technical specialists

Beckman can service your system
from more than 30 locations
throughout the United States and
Canada. .. staffed by a team of
more than 50 trained nuclear ser-
vice engineers...application chem-
ists headquartered in New York,
Chicago, Houston, and Fullerton to
assist you with your application prob-
lems. m If you are searching for un-
paralleled excellence in liquid scintilla-
tion systems coupled with a complete

S nuclear capability for solving your
L u}.t.v} : individual problems, then you should
—swreiuy ¥ ; count on Beckman. For further details
and demonstrations, contact your

Beckman sales representative imme-
diately or write for Data File 36B.

Beckman®

INSTRUMENTS, INC,

SCIENTIFIC INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA * 92634

Most accurate and rapid liquid
scintillation systems available

Five basic systems offering the high-
est guaranteed performance specifica-
tions on the market...exclusive
features such as automatic quench
calibration which significantly in-
creases dual-label counting accuracy,
and the Beckman-RCA photo-multi-
plier tube which permits rapid low
level counting even at room tempera-
tures...designed to meet your com-
plete analytical needs within most
budget requirements.

Complete selection of
m accessories and supplies

The lowest priced high quality glass
sample vials available... exclusive
Gamma-Vials™ for low cost auto-
matic gamma counting...a new
easily attachable 200-sample
added capacity accessory...a
full line of high performance
fluors, standards, and quench
sets...most items stocked for
immediate delivery...every-
thing you’ll ever need to
support your system.

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES,
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY
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Investigating chemical, electric, elec-
tronic, geophysical or other phenomena?
Chances are, you're having difficulty isolat-
ing response from background noise and
extraneous signals. CAT has the answers to
your problems.

CAT—Computer of Average Transients—
is a digital computer which rapidly increases
signal strength by accumulating and adding
repetitive samples, while the random nature
of background noise causes it to be accumu-
lated at a much smaller rate.

CAT can give you results “on line’’—with-
out disturbing system operation—letting you
adjust parameters and monitor effects at
will on the oscilloscope screen, and keep
a simultaneous record for presentation in
virtually any desired digital or analog form.

quack A

with TMC’s CAT, Computer of Average Transients

CAT’s many other capabilities include:
histogram analysis, auto- and crosscorrela-
tion computations, and power spectral den-
sity analysis.

For help in the solution of your problem,
send us a brief description, or call your
nearby TMC applications engineer. CAT will
take it from there.

Write to Technical Measurement Corpo-
ration, 441 Washington Avenue, North
Haven, Connecticut, or call collect: (203)
239-2501.

TECHNICAL
MEASUREMENT
CORPORATION

M
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TAPES & LABELS

(we make them)

You can use themin.. ...

OVENS « STERILIZERS - AUTOCLAVES
INCUBATORS < WATER BATHS
OIL BATHS . DEEP FREEZERS

REFRIGERATORS

Write for complete information
about our full line of Laboratory
Tapes and Labels
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LABELS

VINYL coareo

PROFESSIONAL TAPE COMPANY, INC.

365 East Burlington Road, Riverside, Ill. 6054

The better mouse

Presenting Charles River's CD-1®, A superior lab animal.
Raised under the strictest controls. From sterilized bedding,
to continual virus monitoring and a nucleus stock kept in
germ-free isolation. The result means absolute quality. So
animals exhibit a uniform, reproducible response. O At
Charles River, small lab animals are a big business. Our
only business. Available in any number you need. In the
U.S.A. or Europe within 24 hours. Write for our price list.

Timed Pregnancy
Endocrinectomized

Age to your specs

Germ-free

Lactating with litter

COBS* (Caesarian-Originated,
Barrier-Sustained)

Send us your mouse specs.

_ -
G@harles River
LABORATORIES, INCORPORATED
Wilmington, Mass. U.S.A. e Elbeuf, France
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Calendar of Events

National Meetings
August

23-25. Gas Dynamics Symp., Evanston,
IIl. (The Symposium, Northwestern Univ.,
Evanston)

23-25. Wave Propagation and Dynamic
Properties of Earth Materials, symp.,
Albuquerque, N.M. (G. E. Triandafilidis,
Univ. of New Mexico, P.O. Box 188, Uni-
versity Station, Albuquerque 87106)

23-26. American Physiological Soc.,
fall mtg., Washington, D.C. (Executive
Secretary, 9650 Wisconsin Ave., Bethesda,
Md.)

24-26. Phytochemical Soc. of Amer-
ica, annual mtg., Madison, Wis. (T. J.
Mabry, Univ. of Texas, Austin 78712)

27. American Assoc. of Electromyog-
raphy and Electrodiagnosis, annual mtg.,
Miami Beach, Florida. (M. K. Newman,
16861 Wyoming Ave., Detroit, Mich.)

27-31. American Soc. for Pharmacology
and Experimental Therapeutics, fall mtg.,
Washington, D.C. (Executive Officer, 9650
Wisconsin Ave., Bethesda, Md.)

27-1. American Congr. of Physical
Medicine and Rehabilitation, 45th annual
session, Miami Beach, Fla. (Executive Di-
rector, 30 N. Michigan Ave., Chicago, Ill.)

27-1. American Inst. of Biological Sci-
ences, 18th annual mtg., College Station,
Tex. (AIBS, 3900 Wisconsin Ave., NW,
Washington, D.C.)

The following societies will meet in
conjunction with the AIBS. Additional in-
formation is available from AIBS or from
the program chairmen listed below.

American Bryological Soc. (Secretary-
Treasurer, Box 36, S.W. Missouri State
College, Springfield)

American Soc. for Horticultural Sci-
ence. (Executive Director, 615 Elm St.,
St. Joseph, Mich. 49085)

American Soc. of Human Genetics. (c/o
Division of Medical Genetics, Dept. of
Medicine, Johns Hopkins Hospital, Balti-
more 5, Md.)

American Soc. of Naturalists. (Execu-
tive Director, 3900 Wisconsin Ave., NW,
Washington, D.C. 20016)

American Soc. of Plant Physiologists.
(Secretary, c/o Dept. of Biology, Yale
Univ., New Haven, Conn.)

American Soc. of Plant Taxonomists.
(Secretary, ¢/o Botany Dept., Univ. of
California, Berkeley)

Botanical Soc. of America. (Secretary,
c/o Botany Dept., Indiana Univ., Bloom-
ington)

Ecological Soc. of America. (Secretary,
c/o Ecology Section, Health Physics Div.,
Oak Ridge National Lab., Oak Ridge,
Tenn.)

Genetics Soc. of America. (Executive
Director, 3900 Wisconsin Ave., NW,
Washington, D.C. 20016) :

Mycological Soc. of America. (Secre-
tary-Treasurer, ¢/o Pioneering Res. Div.,
Natick Labs., Natick, Mass.)

28-30. Gatlinburg Conf. on Special
Topics in Nuclear Education and Re-
search, Gatlinburg, Tenn. (J. E. Mott, Oak
Ridge Associated Universities, Box 117,
Oak Ridge, Tenn, 37830)
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INDUSTRIAL MART “Vaiuzs

Call Sigma for—

-BOC-AMINO ACIDS

(t-Butyloxy Carbonyl Amino Acids)
Recommended for the Solid-State Synthesis
of Complicated Peptides.

The solid state synthesis of peptides has been given considerable
impetus by Bruce Merrifield’s’? introduction of the t-BOC-
Amino Acids as a more readily unblocked substitute for the
CBZ-Amino Acids previously used.

Sigma now offers the following—

t-BOC-Amino Acids

Available for prompt shipment:
N-t-BOC-L-Alanine ~ *N-t-BOC-L-Methio-

N-t-BOC-L-Alanine nine
p-Nitrophenyl N-t-BOC-L-Methio-
Ester nine p-Nitrophenyl
N-t-BOC-L-a-Amino- Ester
butyric Acid N-t-BOC-L-Nitro-

N-t-BOC-L-Asparagine _arginine
N-t-BOC-L-Aspartic- N-t-BOC-L-Norleucine

B-Benzyl Ester N-t-BOC-L-Norvaline
N-t-BOC-L-Benzyl N-t-BOC-L-Phenyl-

Cysteine alanine
N-t-BOC-L-im-Benzyl N-t-BOC-L-Phenyl- (100 mg—$ 2.70

Histidine alanine p-Nitro- 500 mg— 8.95
N-t-BOC-0O-Benzyl- phenyl Ester 1 gm— 14.95

L-Tyrosine N-t-BOC-L-Proline
*N-t-BOC-L-N-¢-CBZ- N-t-BOC-L-Serine

Lysine *N-t-BOC-L-Threonine

N-t-BOC-L-Glutamine N-q-t-BOC-N-y-p-
N-t-BOC-L-Glutamic- Tosyl-L-Arginine
~-Benzyl Ester N-t-BOC-L-Tryp-

N-t-BOC-Glycine tophan .
N-t-BOC-L-Isoleucine N-t-BOC-L-Tyrosine
N-t-BOC-L-Leucine N-t-BOC-L-Valine
N-t-BOC-L-N-¢-Lysine J
N-t-BOC-L-Asparagine p-Nitrophenyl Ester
*N-t-BOC-L-O-Benzyl-Serine
N-¢-t-BOC-N-o-CBZ-L-Lysine p-Nitrophenyl

Ester 100 mg—$ 3.30
N-t-BOC-L-Glutamine p-Nitrophenyl Ester 500 mg— 11.00
N-A-t-BOC-L-Ornithine 1 gm— 18.50
N-t-BOC-D-Phenylalanine J
N-t-BOC-L-Tryptophan p-Nitrophenyl Ester

* Supplied as 50% solution (by weight) in Methylene Chloride.
Ref.: 1. Fed. Proc., 21, 412.
2. J. Am. Chem. Soc., 86, 304-5, 1964.

DANSYL AMINO ACIDS

The following Dansyl Amino Acids may be purchased separately as
listed here or as a complete kit. Salts as available. Prices are tenta-
tive. Because of our inexperience with the preparation of these
derivatives, costs might differ from estimates upon which these prices
are based.

Bansyl-%—a-alanine Bansy}-{.)—lr‘ncthiloniqe

ansyl-L-arginine ansyl-DL-norleucine o
Dansyl-L-asparagine Dansyl-L-phenylalanine ;28 mg_s 338
Dansyl-L-aspartic Acid Dansyl-L-proline 500 mg— 1 4.25
di-Dansyl-L-cystine Dansyl-L-serine 1 gm— 27'00
Dansyl-L-glutamic Acid Dansyl-DL-threonine Kit No. D AN-
Dansyl-L-Glutamine Dansyl-L-threonine 25 —80.00
Dansyl Glycine Dansyl-DL-tryptophan Postage Pai d
Dansyl-L-histidine Dansyl-L-tryptophan to an

Dansyl Hydroxy-L-proline Dansyl-L-tyrosine d estinyation
Dansyl-L-isoleucine Dansyl-DL-valine via air mail
Dansyl-L-leucine Dansyl-L-valine

di-Dansyl-L-lysine

Products available by mail. Money-back guarantee. Order by Number.
Send check, m.o. or open account to rated firms. $10. minimum order.

44 COLOR FILTER SHEETS
IN BOOK FORM

Cover entire color range from frost through
violets, blues, greens, yellows and reds.
Ideal for photographers, artists, teachers,
hobbyists, experimenters, science & indus-
try. Heavy-gauge acetate 0.01” thick.
Moisture proof, heat resistant. Loose leaf
form, sheets easily removed for single or
multi-color overlays. 44 8” x 10"”’s $13.50
Ppd. Order No. 70,638W. 5” x 8's $7.00
Ppd. Order No. 60,403W. Available sep-
arately in 24” x 24" sheets. Write for
info. Edmund Scientific Co., Barrington,
New Jersey 08007.

LONG & SHORT-WAVE
ULTRA VIOLET LAMP

Photograph gem-like colors of 83 fluorescent
minerals, artwork, chalks, paints. Use for
prospecting, mineral collecting. etc. Sturdy,
compact, portable. Short-wave UV radiation
up to 2537 angstroms—Ilong up to 3660
angstroms. Operates on AC or ‘“D’’ Batter-
ies. Wt, 1 1b.,, 5 oz. Incl.: 9 ft. cord,
hooklet, set of fluorescent minerals. $29.75
Ppd. Order Stock No. 70,259W. Edmund
Scientific Co., Barrington, N.J. 08007.

LOW-COST GEM TUMBLER

Loads of fun. Fascinating hobby. Dolish
inexpensive stones you collect or buy.
Make jewelry of all kinds. Inexpensive,
easy. Just put stones in tumbler barrel
with water and abrasives of decreasing
coarseness, and let them tumble. Quiet,
easy to clean. Overall 6%%” x 12 x 124"
high. Wt. 17 lbs. $28.95 I’pd. Order No.
80,096W. 6 1h. rock assortment (10 types),
$9.00 Ppd. Order No. 70,868\W. Edmund
%%i;n;lﬂc Co., Barrington, New Jersey
07.

DUPONT PLASTIC LIGHT GUIDE
KIT

Experiment with amazing new plastic fiher
optic light guides. 1001 uses for mfrs., ex-
perimenters, hobbyists. TUse for exciting
new projects and products. Guides trans-
mit light same as wire conducts electricity.
Use to illuminate remote areas, multiple

locations from single source, confine light

to small areas, conduct sensing and con-
trol systems. Incl. 2 guides, source, lens,
dyes, connectors. $10 ppd. Order No.
70,855W, Edmund Sclentific Co., Bar-
rington, New Jersey 08007.

3” ASTRONOMICAL TELESCOPE

See the stars, moon, phases of Venus,
planets close up. 60 to 180 power. Alumi-
nized and overcoated 3” diameter /10 pri-
mary mirror ventilated cell. Equatorial
mount with locks on hoth axes. Equipped
with 60X eyepiece and mounted Barlow
lens. 3X finder telescope, hardwood tripod.
Included FREE: ‘““STAR CHART’’: 272-
page “HANDBOOK OF HEAVEXNS';
“HOW TO USE YOUR TELESCOPE”
book. $29.95 ppd. Order No. 85,050\, Ed-
mund Sclentific Co.. Barringtor, New Jer-
sey 08007.

ORDER DIRECT TELEPHONE COLLECT

from ANYWHERE in the WORLD
Day, Station to Station, PRospect 1-5750

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

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

The Research Laboratories of

ElE&&ACHEM!CAL COMPANY

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, $.W.6, Eng.
Phone RENown 5823 (Reverse Charges)

INSTANT CHEMICAL LIGHT KIT

Produce instant illumination without heat,
flame, electricity. Make emergency flash-
light, write messages in the dark, create
spectacular ‘‘magic’’ effects, mark trails,
targets, edges of steps & doorways, etc.
Just expose activiting chemical to air. 500
times brighter than average highway in
moonlight. Lasts 15 min. to 4 hrs. depend-
ing on control factors, indefinitely when
sealed. Kit incl. chemical in 5 forms.
$5.00 Ppd. Order No. 60,647W. Edmund
gg:)%l;tiﬂc Co., Barrington, New Jersey

NEW LOW-COST WATER “‘STILL"

Now gzet up to 1% gals. pure distilled
water a day for 6¢ gal.—no matter where
you are. Perfect for photographers, indust,
labs, travel. Compact, lightweight *‘still’”’
completely removes rust, detergents, pesti-
cides, chlorine, fluoride, alum, sulphur, ete.
No plumbing hook-up needed. Automatic
shut-off. Plugs into 110V, 60-cycle outlet.
Includes heating element, Pyrex boiler,
plastic stand, % gal. receiving bottle. U.L.
approved. 13%” high, 93" sq. base, wt.
6 lbs. $51.50 Ppd. Order No. 80,102W.
Carrying case $6.75 Ppd. No. 70,908W,
Edmund Scientific Co., Barrington, New
Jersey 08007.

11 AUGUST 1967

GIANT FREE CATALOG

Completely new 1987 edition—148 pages.
Bargains galore! New categories, items,
illustrations. 1,000°s of buys for industry
—Optics, Sclence, Math. On-the-job helps,
quality control aids. Optics for research
labs, design engineers, experimenters, In-
struments for checking, measuring . . .
to speed work, improve quality, cut costs.
Hard-to-get war surplus bargains. Write
for Catalog-W, Edmund S8cientific Co.,
Barrington, New Jersey 08007.
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a new

easy to use

direct reading

laboratory

conductivity

The YSI Model 31 Conductivity
Bridge is brand new and spe-
cifically designed for laboratory
use. Measure conductivity and
resistivity with convenience,
speed, and accuracy at 60 cycles
or 1 ke. Use it over the entire
range of electrolytic conduct-
ance from demineralized water
to strong acids.

A unique multiplier scale,
overlapping the basic scale, per-
mits fast, easy direct reading. A
high intensity parallel bar elec-
tron ray tube provides easy, ex-
act determination of null. Line
cord and electrodes are located
out of the way.

Specifically designed for the
laboratory, the YSI Model 31
is the most easy to use conduc-
tivity bridge available. Three
new laboratory designed preci-
sion conductivity cells also are
available. Ask us for full details.

HEHH YELLOW SPRINGS INSTRUMENT CO.
VEE YELLOW SPRINGS, OHIO
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28-30. Preparation and Properties of
Electronic Materials, 9th annual conf.,
New York, N.Y. (L. R. Weisberg, RCA
Labs.,, David Sarnoff Research Center,
Princeton, N.J. 08540)

28-30. Space Program Issues of the
70’s, conf., Seattle, Wash. (AIAA, Meet-
ings Manager, 1290 Sixth Ave., New York
10019)

28-31. Clay Minerals Soc., 16th natl.

conf., Golden, Colo. (L. G. Schultz, U.S.
Geological Survey, Bldg. 25, Federal Cen-
ter, Denver, Colo. 80225)

28—1. Electron Microscope Soc. of
America, 25th annual mtg., Chicago, Il
(Executive Director, ¢/o School of Chemi-
cal Engineering, Olin Hall, Cornell Univ.,
Ithaca, N.Y. 14850)

28-2. Alaska Science Conf., 18th, Col-
lege. (P. Morrison, Inst. of Arctic Biology,
Univ. of Alaska, College 99735)

29-31. Association for Computing
Machinery, 22nd natl. conf., Washington,
D.C. (T. Willette, Box 6, Annandale, Va.
22003)

29-1. Electron Microscopy Soc. of
America, annual mtg., Chicago, Ill. (A. V.
Loud, Pathology Dept. College of Physi-
cians and Surgeons, Columbia Univ., 630
W. 168 St., New York 10032)

31-2. American Physical Soc., Seattle,
Wash. (Executive Secretary, 538 W. 120
St., New York 10027)

31-6. American Psychological Assoc.y
annual mtg., Washington, D.C. (APA,
1200 17th St., NW, Washington 20036)

International and Foreign Meetings
August

22-25. Nematology, 9th intern. symp.,
Warsaw, Poland. (H. Sandner, c¢/o0 Inst. of
Ecology, Dept. of Applied Biology, Nowy
Swiat 72, Warsaw)

22-31. International Astronomical
Union, 13th general assembly, Prague,
Czechoslovakia. (Asst. Secretary-General,
Astronomical Institute, Czechoslovak Acad.
of Sciences, Budecska 6, Prague)

23-25. Canadian Assoc. of Physical
Medicine and Rehabilitation, 15th annual
mtg., Winnipeg, Man., Canada. (Secre-
tary-Treasurer, 153 Lyndhurst Ave,,
Toronto 4, Ontario)

23-25. Computational Linguistics, in-
tern. conf., St. Martin-Dheres, France.
(A. H. Roberts, Center for Applied Lin-
guistics, 1717 Massachusetts Ave., NW,
Washington, D.C. 20036)

24-28. Anaesthesia, 3rd intern. symp.,
Poznan, Poland. (W. Jurczyk, Ul. Dluga
¥, Poznan)

24-28. Marine Biology, 2nd European
symp., Bergen, Norway. (H. O. Brattstrom,
Biological Station, Univ. of Bergen,
Bergen)

25-30. Hyperfine Interactions Detected
by Nuclear Radiation, intern. conf., Pacific
Grove, Calif. (K. E. Sebrell, Lawrence
Radiation Lab., Univ. of California,
‘Berkeley 94720)

25-31. Physical Medicine, 5th intern.
congr., Montreal, P.Q., Canada. (B. Talbot,
6300 Darlington Ave., Montreal 26)

25-1. First Intern. Health Conf., Copen-
‘hagen, Denmark. (P. A. Wells, 90 Buck-
ingham Palace Rd., London, S.W.1,
‘England)

BOOKS RECEIVED

(Continued from page 675)

Handbook of Electronic Instruments
and Measurement Techniques. Harry E.
Thomas and Carole A. Clarke. Prentice-

- Hall, Englewood Cliffs, N.J., 1967. 410

pp. Ilus. $16.

The Hidden Order of Art: A Study in
the Psychology of Artistic Imagination.
Anton Ehrenzweig. Univ. of California
Press, Berkeley, 1967. 320 pp. Illus. $8.95.

High-Temperature Polymers. A sym-
posium (Los Angeles, Calif.), November
1965. Charles L. Segal, Ed. Arnold, Lon-
don; Dekker, New York, 1967. 205 pp.
Illus. $8.75. Ten papers previously pub-
lished in Journal of Macromolecular Sci-
ence (Chemistry), vol. Al, No. 1, 1967.

Histologie und Mikroskopische Anato-
mie des Menschen. W. Bargmann. Thieme,
Stuttgart, 1967. 796 pp. Illus. DM 69.80.

A History of Psychology in Autobiog-
raphy. vol. 5. Edwin G. Boring and Gard-
ner Lindzey, Eds. Appleton-Century-
Crofts (Meredith), New York, 1967. 463
pp. Illus. $8. Century Psychology Series.

Human Neural and Behavioral De-
velopment: A Relational Inquiry, with Im-
plications for Personality. Esther Milner.
Thomas, Springfield, IIl., 1967. 419 pp.
Illus. $17.50.

Hyperfine Interactions. Arthur J. Free-
man and Richard R. Frankel, Eds. Aca-
demic Press, New York, 1967. 774 pp.
Illus. $16. Twenty-five papers.

The Importance of Antibonding Or-
bitals. Milton Orchin and H. H. Jaffé.
Houghton Mifflin, Boston, 1967. 112 pp.
Illus. Paper, $2.50.

Informal Geometry., Lawrence A. Ring-
enberg. Wiley, New York, 1967. 163 pp.
llus. $5.50.

Instrumentation in Nuclear Medicine.
vol. 1. Gerald J. Hine, Ed. Academic
Press, New York, 1967. 676 pp. Illus.
$27.50. Twenty-one papers.

The Intellectuals and McCarthy: The
Radical Specter. Michael Paul Rogin.
M.LT. Press, Cambridge, Mass., 1967.
384 pp. Illus. $12.50.

Intravenous Abdominal Aortography
and Placentography. Melvyn H. Schreiber,
Fred J. Wolma, and Charles K. Hendrick.
Thomas, Springfield, Ill., 1967. 67 pp.
fllus. $8.75.

Introduction to Computational Linguis-
tics. David G. Hays. Elsevier, New York,
1967. 247 pp. Illus. $9.75. Mathematical
Linguistics and Automatic Language Proc-
essing Series. ' )

Introduction to Geochemistry. Konrad
B. Krauskopf. McGraw-Hill, New York,
1967. 735 pp. Illus. $12.50.

An Introduction to Magnetohydrody-
namics. P. H. Roberts. Elsevier, New
York, 1967. 274 pp. Ilus. $11.

Introduction to Organic Chemistry.
Charles H. DePuy and Kenneth L. Rine-
hart, Jr.,, Wiley, New York, 1967. 406
pp. Illus. $8.95.

Introduction to Probability and Statisti-
Day, San Francisco, 1967. 592 pp. Illus.
$10.75. Holden-Day Series in Industrial
Engineering and Management Science.

Introduction to the Principles of Hetero-
geneous Catalysis. J. M. Thomas and
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C'*Amino Acids

Uniformly C-14 Labeled L-Amino Acids
Scan Accompanies Each Shipment
Immediate Delivery e Purity Guaranteed

beta-Alanine-1-C-14
beta-Alanine-2-C-14
beta-Alanine-3-C-14
D-Alanine-1-C-14
D-Alanine-2-C-14
DL-Alanine-1-C-14
DL-Alanine-2-C-14
L-Alanine-1-C-14
L-Alanine-2-C-14
L-Alanine-UL-C-14
Algae-C-14 (whole cells)
Algal protein-C-14 (denatured)
Amino Acid-UL-C-14 mixture
Mixture of 15 pure L-amino
acids in same proportion as a
typical algal protein hydrolysate
para-Aminobenzoic-
(carboxyl-C-14) acid
DL-alpha-Amino-n-
butyric acid-1-C-14
para-Aminohippuric
acid-1-C-14
alpha-Aminoisobutyric
acid-1-C-14
L-Arginine-UL-C-14
L-Asparagine-UL-C-14
L-Aspartic acid-UL-C-14

L-Glutamic acid-UL-C-14
L-Glutamine-UL-C-14
Glycine-1-C-14
Glycine-2-C-14
Glycine-UL-C-14
DL-Histidine-(carboxyl-C-14)
5-Hydroxy-DL-Tryptophan~
3-C-14
L-Isoleucine-UL-C-14
DL-Leucine-1-C-14
L-Leucine-1-C-14
L-Leucine-UL-C-14
L-Lysine-UL-C-14
L-Methionine-{methyl-C-14)
L-Phenylalanine-1-C-14
L-Phenylalanine-UL-C-14
L-Proline-UL-C-14
DL-Serine-1-C-14
DL-Serine-3-C-14
L-Serine-3-C-14
L-Serine-UL-C-14
L-Threonine-UL-C-14
L-Tyrosine-UL-C-14
L-Valine-UL-C-14
New!
5-Hydroxy-DL-Tryptophan
(Carboxyl-C-14)

[} International Chemical & Nuclear Corporation
Elchemical & Isotape Division
E Leading Manufacturer in Chemlcnl‘: for Research

13332 East Amar Road, City of Industry, California 91743
Telephone (213) 962-3475 Cable ICN-CO

NEW!
REVCO

SPACE SAVERS

ULTRA LOW
TEMPERATURE
UPRIGHTS

Compact new Revco uprights require only half the floor
space of chest models.

* 10 cubic feet of storage space in 5 compartments.

* Mobile—easily moved on 3-inch steel ball bearing
swivel casters. Fit through standard doors.

» Include Indicator-Controller. Optional: 7-day
Recorder; Alarm System.

e Model ULT 107: temperatures to —85°F (—65°C); Mode)
ULT 105: temperatures to —50°F (—46°C).

® Proven Revco quality and dependability.
Write today for literature,

RE\N/C O INC. ot s-87

Scientific & Industrial Division » Deerfield, Mich. 49238

CHROMOSOME ANALYSIS KIT
(microtechnic)

All necessary materials for a reliable
and economical chromosome analysis of
leukocytes obtained from peripheral
blood. Simplified technic.

BALANCED

SALT SOLUTIONS
Earle and Hanks
solutions now available
in economical 1000 ml
6-packs—offering
economy and pour-type,
screw-cap-bottle
convenience.

PPLO TEST
Simplifies isolation and identification of PPLO.
Stimulates growth of mycoplasmas, prevents
growth of pseudocolonies. A complete Kit.
Components available separately.

HYLAND
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DIVISION TRAVENOL LABORATORIES, INC,

Los Angeles, California 90039

vland

(Send to Hyland Division Travenol Laboratories,
Inc., P.O. Box 39672, Los Angeles, Calif. 90039)

PLEASE SEND ME:

O PPLO TEST information

[0 BALANCED SALT SOLUTIONS information
[0 CHROMOSOME ANALYSIS KIT information
O HYLAND TISSUE CULTURE CATALOG

Name

Organization or firm

Street




Let us Show You —
What these new microscopic techniques

Can do for You

REICHERT

Interference Contrast (Nomarski) “TETOPAN"

This new contrast technique reveals specimen
details not obtainable by any other contrast method.

Contrast Fluorescence Microscopy

This technique enables examination of fluorescent
specimens in positive and negative phase contrast
(simultaneous contrast fluorescence) .

Microphotometric Measurements

For the quantitative determination of reflectivity,
absorprivity and extinction or fluorescence intensity
and their variation with wave length by means of
the new Reichert microphotometer
(spectrophotometer) in combination with the

“"Zetopan,''

Automatic Photomicrography

automatic photomicrographic camera.

REICHERT RESEARCH MICROSCOPE “ZETOPAN"

Separate independent tube for convenient

exposuremeters.

Write to:

(201) 226-8450

The new Reichert “"Photo Automatic” is a fully

These and other advanced techniques in optical
microscopy are available to you with the ...

The "ZETOPAN"" has built-in illuminating
systems for reflected, transmitted and mixed light.

photomicrography. Automatic and semi-automatic

Request literature and demonstration of the “ZETOPAN"

William J. Hacker & Co., Inc.

Box 646, West Caldwell, New Jersey 07006

1 GC er

Multi-Ghannel
METERING

Pumps with 4, 8 and
12 channels are available ®
to meter out small, accurate
amounts of liquid. Variable-
speed motor, adjustable from 15-150
strokes/min., drives all channels at
the same speed. Volume of each channel
is independently adjustable from
0.01-1.0 ml./stroke. Channels can be
used singly or in multiples.

ASK FOR YOUR FREE COPY OF
BULLETIN 1500

HARVARD
APPARATUS CO..INC.

Dept. A-18, Post Office Box 17
Dover, Massachusetts 02030

136

SPORES - FERNS
MICROSCOPIC ILLUSIONS
ANALYZED

Vol. 1 C. S. HIRes

An inspiring, valuable book for nature
lovers, artists and scientists in many
fields . . .

Living ferns beautifully illustrated,
cell structure, development—spore to
maturity. Unique, 3-dimensional studies.
Models, line drawings and photomicro-

| graphs clarify spore structure, with wall

arrangements organized.

New approaches to microscopic illu-
sions. Simple, accurate terms.

580 pages, 1150 illustrations, 14 in
color.

Price—$22.50, send for folder to:

MISTAIRE LABORATORIES
152 Glen Avenue
Millburn, N.J. 07041

W. J. Thomas. Academic Press, New
York, 1967. 554 pp. Illus. $21.50.

Kurzgefasstes Lehrbuch der Physiologie.
Wolf D. Keidel, Ed. Thieme, Stuttgart,
1967. 514 pp. Illus. DM 39.80.

Laboratory Anatomy of the Cat. Ernest
S. Booth. Revised by Robert B. Chiasson.
Brown, Dubuque, Iowa, ed. 4, 1967. 66
pp. Illus. Paper, $2.25.

A Laboratory Manual for Introductory
Chemistry. O. W. Nitz. Brown, Dubuque,
Jowa, ed. 3, 1967. 346 pp. Illus. Paper,
$4.95.

Landmarks of the - Western Heritage.
vol. 1, The Ancient Near East to 1715.
C. Warren Hollister, Ed. Wiley, New
York, 1967. 582 pp. Illus. $7.95.

The Language of Nature: An Essay in
the Philosophy of Science. David Haw-
kins. Doubleday, Garden City, N.Y., 1967.
477 pp. Illus. Paper, $1.95.

Lehrbuch der Theoretischen Physik. vol.
6, Hydrodynamik. L. D. Landau and
E. M. Lifschitz. Akademie-Verlag, Ber-
lin, 1966. 632 pp. Illus.

"The Life of the Ocean. N. J. Berrill.
McGraw-Hill, New York, 1967. 232 pp.
Illus. $4.95. Our Living World of Nature
Series. :

Life Sciences and Space Research V.
A session of the Seventh International
Space Science Symposium (Vienna, Aus-
tria), May 1966. A. H. Brown and F. G.
Favorite, Eds. North-Holland, =Amster-
dam, 1967. 275 pp. Illus. $14. Twenty-
nine papers. .

The Littoral Fauna of the British Isles:
A Handbook for Collectors. N. B. Eales.
Cambridge Univ. Press, New York, ed.
4, 1967. 324 pp. Illus. $10.

Lost Land Emerging. Walter B. Emery.
Scribner, New York, 1967. 348 pp. Illus.
$7.95. '

Lumiere et Vie Animale. Yves Le
Grand. Presses Universitaires de France,
Paris, 1967. 172 pp. Illus. Paper, F. 12.
La Science Vivante Series.

- Machines for Power Farming. Archie
A. Stone and Harold E. Gulvin. Wiley,
New York, ed. 2, 1967. 571 pp. Illus.
$10.95.

Magic, Witchcraft, and Curing. John
Middleton, Ed. Published for the Ameri-
can Museum of Natural History. Nat-
ural History Press, Garden City, N.Y.,
1967. 358 pp. Illus. Paper, $2.50; cloth,
$6.50. American Museum Sourcebooks in
Anthropology. Sixteen papers.

Management- Perspectives in Retailing.
Ronald R. Gist, Ed. Wiley, New York,
1967. 380 pp. Illus. Paper, $4.95; cloth,
$8.95. Wiley Marketing Series. Forty-nine
papers. . i

Manpower - Strategy for Developing
Countries: Lessons from Ethiopia. Eli
Ginzberg and Herbert A. Smith. Colum-.
bia Univ. Press, New York, 1967. 200
pp. $6.75.

Maps and Diagrams: Their Compila-
tion and Construction. F. J. Monkhouse
and H. R. Wilkinson. Methuen, London;
Barnes and Noble, New York, 1967. 452
pp. Illus. Paper, $4.75; cloth, $7.50. Re-
print of ed. 2, 1964.

The Marketing Channel: A Conceptual
Viewpoint. Bruce E. Mallen. Wiley, New
York, 1967. 322 pp. $8.95. Wiley Market-
ing Series.

The Mathematical Papers of Sir Wil-
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The answer depends on your needs and not on
an attempt to dimensionalize sensation. That is,
do you want it small, medium or large? Mini-
freezer solves the small requirement. An island
of cold in a tiny container, Minifreezer is a con-
trolled temperature chamber that can be used
anywhere to save time, effort, money and space.

Consider the advantages of having a self-con-
tained freezer that will take the temperature as
low as —55°C and yet is about the size of a
standard thermos bottle. No trips to a big freezer
— quick freezing of samples where they are
gathered — environmental testing — storage —
you name it. Capacities range from 80 ml to 1500
ml and you can control the temperature set point
directly.

If the dimension of cold for your needs runs
around the size of a cocktail shaker, you ought
to see the Minifreezer. Catalogs on request. Cock-
tails, if you are brave enough to ask for a
demonstration.

SCIENTRONICS INC.

SUBSIDIACj’)OF HOKE INC.

2 TENAKILL PARK /CRESSKILL, N.J.
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Check
this list of
laboratory glassware
essentials available
to you at substantial
savings made by

reliable Mercer
Glass Works Inc.

BEADS, GLASS
BOTTLES, ASPIRATOR
BOTTLES, BALSAM
BOTTLES, DROPPING
BOTTLES, EYE FLUSHING

BOTTLES, GLASS
STOPPERED

BOTTLES, NURSING
BOTTLES, PRESCRIPTION
BOTTLES, SADDLE BAG

BOTTLES, URINE
SPECIMEN

BOTTLES, VARNISH
BOTTLES, ZEISS

CHAMBERS,
HEMACYTOMETER

CYLINDERS, GRADUATED
DESICCATORS

DISHES, CRYSTALLIZING
DISHES, DAPPEN
DISHES, EVAPORATING
DISHES, PETRI

DISHES, PREPARATION
DISHES, STAINING

DOoO00 Ooo0oOo0oaog

GAS GENERATORS

GRADUATES,
PHARMACEUTICAL

JARS, BELL

JARS, MUSEUM

JARS, SPECIMEN

JARS, STAINING

JARS, STERILIZING
JARS, STORAGE

JARS, THERMOMETER
JARS, URINOMETER
MORTARS AND PESTLES
PERCOLATORS

PIPETTES, DISPOSABLE,
PASTEUR

SLIDES, CONCAVITY
SLIDES, MICROSCOPE
THERMOMETERS
TUBES, TEST
TUBES, CULTURE
URINALS
URINOMETERS
VIALS, APPLICATOR
VIALS, CAPSULE
VIALS, DROPPER
VIALS, PATENT LIP
VIALS, SCREW CAP
VIALS, SHELL

ODO00O0OO0O0O0O0000O00ODO0 OOoooQoQoQooOOoo0o o

FOR

Free

CATALOG WRITE TO

MERCER

GLASS WORKS INC.

DISHES, STENDER
DROPPERS, MEDICINE
FUNNELS

000000 OoOo0OoOQ0oOo0 goao

725 Broadway, Dept. SM
New York, N.Y. 10003

Manufacturers and Importers of
over 5000 laboratory, educational
and research essentials.
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The quantitative peaks we refer to are those recorded by
our ultraviolet flow stream monitors. 1SCQO’s monochro-
matic Model UA-2 and Model 222 are the only low cost
UV monitors which conform rigorously to Beer's absorp-
tion law. Other analyzers are sensitive to adjacent mercury
vapor spectral lines but with ISCO analyzers precise
quantitative results will be obtained If the flow stream
absorbs any light at 254 my, regardless of the wavelength
of maximum absorption.

The Model UA-2 has a built-in recorder which monitors
true linear absorbance (not percent transmittance) at
254 mu in two ranges; O to 0.5 and O to 2.5. An inter-
changeable dual-beam optical unit operates at both 254
and 280 mu. The Model UA-2 will also actuate an associ-
ated fraction coliector at the beginning and end of each
UV-absorbance peak, depositing each UV-absorbing
fraction in a separate collecting tube.

Prices for a complete ISCO absorbance monitoring,
narrow bandwidth analyzer start at $695.000.

For complete information
and prices send for
brochure UA27H.

ISCO INSTRUMENTATION

SPECIALTIES COMPANY, INC."

PHONE (402) 4348265 - |-
CABLE ADDRESS: ISCOLAB LINCOLN

5624 SEWARD AVE.
LINCOLN, NEBRASKA 68507, U.S.A,
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measure smooth muscle
contraction with the

PHIPPS & BIRD
LINEAR MOTION
TRANSDUCERS

FEATURES

. Allows linear
recording of motion

. ldeal for measuring
a minimum of motion
at low frequency

=

. Low friction (50 mgcm)

. Reliable and accurate

3
4. High sensitivity
.
6

. The ST2 can be connected to
any suitable recorder

ST2 Linear Motion Transducer
without micrometer—Isotonic or
Isometric Measurement

Cat. No. 7053-460

Converter—An exciter-demodulator
for use with D.C. or Servo type re-
corders Cat. No. 7053-470

FOR RESEARCH
AND PHIPPS & BIRD

TEACHING |S°|_A‘|'ED
ORGAN-
TISSUE
BATH

Catalog No. 7053-400

Designed for the purpose of studying the effect of drugs
or electrical stimuli on isolated organs and smooth muscle
segments.

For use with mechanical or electronic recording systems,
Allows quick, easy attachment of tissue.

Tissue can be washed without exposure to air or chamber can
be drained.

Diffusion between chamber and reservoir prevented by check
valve.

Allows accurate recording of tissue contraction,

Water temperature precisely controlled,

PHIPRISYSNBH[RIDRIINGH

Manufacturers & Distributors of Scientific Equipment
6th & Byrd Streefs — Richmond, Virginia
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liam Rowan Hamilton. vol. 3, Algebra.
H. Halberstam and R. E. Ingram, Eds.
Cambridge Univ. Press, New York, 1967.
696 pp. Illus. $37.50. Cunningham Mem-
oir No. 15.

Mathematical Statistics: A Decision
Theoretic Approach. Thomas S. Ferguson.
Academic Press, New York, 1967. 408
pp. Illus. $14.50. Probability and Mathe-
matical Statistics Series.

Medical Dictation and Transcription.
Phyllis E. Davis and Nancy V. Hershel-
man. Wiley, New York, 1967. 485 pp.
IHus. Paper, $5.95.

Medical Shorthand. Phyllis E. Davis
and Nancy V. Hershelman. Wiley, New
York, 1967. 327 pp. Illus. Paper, $5.95.

Medical Terminology: A Programed
Text. Genevieve Love Smith and Phyllis
E. Davis. Wiley, New York, ed. 2, 1967.
309 pp. Illus. Paper, $5.50.

Medikamentose Retinopathie. William
Meier-Ruge and A. Werthemann.
Theime, Stuttgart, 1967. 94 pp. Illus. Pa-
per, DM 48. Zwanglose Abhandlungen
aus dem Gebiet der normalen und patho-
logischen Anatomie, vol. 18.

The Men Who Created Cold. A history
of refrigeration. W. R. Woolrich. Exposi-
tion Press, New York, 1967. 212 pp.
$7.50.

The Message of the Genes. Navin Sul-
livan. Basic Books, New York, 1967. 208
pp. Illus. $5.95.

Metallurgy of Aluminium Alloys. E.
Marc Van Lancker. Translated from the
French by E. Bishop. Wiley, New York,
1967. 504 pp. Illus. $23.50.

Methods in Cancer Research. vol: 1.
Harris Busch, Ed. Academic Press, New
York, 1967. 628 pp. Illus. $28. Ten
papers. i

Modern Communication  Principles:
With Application to Digital Signaling. Sey-
mour Stein and J. Jay Jones. McGraw-
Hill, New York, 1967. 394 pp. Illus. $15.

Modern Organic Chemistry. John D.
Roberts and -Marjorie C. Caserio. Ben-
jamin, New York, 1967. 866 pp. Illus.
$10.75.

Molecular and Cellular Aspects of De-
velopment. Eugene Bell, Ed. Harper and
Row, New York, ed. 2, 1967. 365 pp.
Illus. $5.95. Forty-four papers.

Morphology of Plants. Harold C. Bold.
Harper and Row, New York, ed. 2, 1967.
573 pp. Illus. $12.75.

Motor Oils: Performance and Evalua-
tion. William A. Gruse. Reinhold, New
York, 1967. 246 pp. Illus. $11.

Naturalism and Historical Understand-
ing: Essays on the Philosophy of John
Herman Randall, Jr. John P. Anton, Ed.
State Univ. of New York, Albany, 1967
(order from Antioch Press, Yellow
Springs, Ohio). 333 pp. $10. Twenty-three
papers.

Nearer to the Dust: Copyright and the
Machine. George A. Gipe. Williams and
Wilkins, Baltimore, 1967. 308 pp. $4.95.

Neutron Noise, Waves, and Pulse Prop-
agation. Proceedings of a symposium
(Gainesville, Fla.), February 1966. Spon-
sored by Department of Nuclear Engi-
neering Sciences, University of Florida
and U.S. Atomic Energy Commission.
Robert E. Uhrig, Ed. U.S. Atomic Energy
Commission, Oak Ridge, Tenn., 1967
(available from Clearinghouse for Federal
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Researchers, Scientists, Technicians
have long wanted speed,
versatility, high quality

and simplicity
in Photomicrography.

.

Now they have it.

The Wild* Photo Automat attaches to any straight monocular tube micro-
scope or the Wild Trinocular M-20 Research Microscope. It shoots color or
B/W with equal ease on 35mm, #120 roll, or 6x9 cm cut film. Automatic
film transport is available for 35mm film. The operator (experience unnec-
essary) focuses microscope and dials eyepiece power. He dials illumination
(Brightfield, Darkfield, Widefield) and the film speed. He snaps the picture.
Exposure time is automatic, so there’s no waste of time or film.

The operator will find it quite difficult to get a bad photomicrograph.
WRITE FOR BOOKLET MI-608 OR DEMONSTRATION.

HEERBRUGG



YET FAST-ACTING -THE NEW PHOTOVOLT

ELECTROD

Always ready for immediate use. Adaptable
for all makes and models of pH meters.
Manufactured in Photovolt’s own
U.S.A. plant. Choose from more
than 20 different types.

Ask your
Laboratory Supply Dealer,
or write to:

PHOTOVOLT

1115 Broadway, New York, N.Y. 10010

announcing

“HSTUARIES

Estuaries is the first comprehensive col- lists the more recent contributions to the
lection of scientific papers covering the com-  discipline.
paratively new field of estuarine research. Edited by George H. Lauff and published
The volume contains seventy-one articles on  in April 1967 by the American Association for
physical and biological factors, geomor- the Adv t of Sci , Estuaries con-
phology, sediments and limentation, mi-  sists of 776 a pl tary bibliog-

crobiota, ecology, evolution, fisheries, human  raphy of 437 enines, 1639 literature cita-
influences, and pollution. Estuaries is based  tions, 525 illustrations, 85 tables, and an

on the 1964 Conference on Estuaries, Jekyll  index of more than 14,000 entries.
Island, Georgia; additional papers have :
been included to make it the definitive work Cash orders by AAAS members $24.00,

on the subject. A supplementary bibliography  regular price $27.00.

British Agents: Bailey Bros. and Swinfen, Ltd.
Warner House, 48 Upper Thames Street, London E.C.4 England

To AAAS PUBLICATIONS, 1515 Massachusetts Ave.,, NW, Washington, D.C. 20005

Please accept my order for volumes of Estuaries.

My check or money order in the amount of $ is' enclosed

Name (please print)

Address

City State Zip Code
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Scientific -and Technical Information,
Springfield, Va.). 783 pp. Illus. Paper,
$3. Forty papers.

The New Genetics. Leonard Engel.
Doubleday, Garden City, N.Y., 1967.
238 pp. Illus. $5.95.

The New Industrial State. John Ken-
neth Galbraith. Houghton Mifflin, Boston,
1967. 443 pp. $6.95.

The Odyssey of an Optimist: Meyer
W. Weisgal. An anthology by his con-
temporaries. Atheneum, New York, 1967
280 pp. Illus. $5.95.

.Olfaction and Taste II. Proceedings of
the second international symposium (To-
kyo), September 1965. T. Hayashi, Ed.
Pergamon, New York, 1967. 843 pp. Illus.
$30. Fifty-three papers.

Organic Chemistry of Macromolecules.
An introductory textbook. A. Ravve. Dek-
ker, New York, 1967. 512 pp. Hlus.
$13.75.

1001 Questions Answered About Water
Resources. Floyd F. Cunningham. Dodd,
Mead, New York, 1967. 272 pp. Illus.
$6.50.

Order and Chaos: Laws of Energy and
Entropy. Stanley W. Angrist and Loren G.
Hepler. Basic Books, New York, 1967.
245 pp. Illus. $5.95.

The Origin of Continents and Oceans.
Alfred Wegener. Translated from the
fourth revised German edition (Braunsch-
weig, 1927) by John Biram. Dover, New
York, 1967. 256 pp. Illus. Paper, $2..

Palaeoecology of Africa and of the Sur-
rounding Islands and Antarctica. vol. 2,
Covering the Years 1964 and 1965. E. M.
van Zinderen Bakker, Ed. Balkema, Cape
Town, 1967. 190 pp. Illus. R 6.

Pediatric and Adolescent Gynecology.
(Ann. N.Y. Acad. Sci. 142). Edward
M. Weyer, Ed. New York Acad. of Sci-
ences, New York, 1967. 288 pp. Illus.
Paper. $9.25. Thirty-four papers presented
at a conference held in March 1966.

Peripheral and Central Regulatory
Mechanisms of the Excitability in the OI-
factory System. Mark Callens. Editions Ar-
scia; Presses Academiques Europeennes .
S.C., Bruxelles, 1967. 132 pp. Illus. Paper.

Perspectives in Virology. vol. 5, Virus-
Directed Host Response. Proceedings of
the Fifth Gustav Stern Symposium. Mor-
ris Pollard, Ed. Academic Press, New
York, 1967. 372 pp. Illus. $10.50. Six-
teen papers.

Pesticide Handbook-Entoma. Compiled
and edited by Donald E. H. Frear. Col-
lege Science Publishers, State College, Pa.,
ed. 19, 1967. 314 pp. Illus. Paper, $3.;
cloth, $4.50.

Philosophie et Méthodologie Scientifi-
ques de Claude Bernard. An international
symposium  (Paris), June-July 1965.
Etienne Wolff and others. Masson, Paris,
1967. 176 pp. 30 F. Eleven papers.

Philosophy - and .the Science of Be-
havior. Merle B. Turner. Appleton-Cen-
tury-Crofts, New York, 1967. 559 pp.
$9.50.

Physics and Technology of Semicon-
ductor Devices. A. S. Grove, Wiley, New
York, 1967. 388 pp. Illus. $12.95.

Plants and Man on the Seychelles
Coast: A Study in Historical Biogeogra-
phy. Jonathan D. Sauer. Univ. of Wis-
consin Press, Madison, 1967. 148 pp.
Illus. $5.
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Introducing
Warner-Chilcott’s
OPERATION
GRASP

Operation WHAT?

Operation GRASP is
Warner-Chilcott’s unique training
school for customers interested in
gas chromatography. It stands for

Gas Review and Applications
Study Program.

We’ve been kidded a lot about the
name. In fact, we have even
thought of changing it!

But customers who have been to
the school tell us that after we've
taken them from theory through
applications, they do have a good
grasp of gas chromatography and
Warner-Chilcott’s Gas
Chromatographs.

Get a good GRASP of gas
chromatography! The school is free
(except for transportation) if you buy
a Warner-Chilcott Gas
Chromatograph.

Classes are held on both the East
and West Coasts. Contact your
Warner-Chilcott Instruments
Salesman or write to us directly if
you would like more information,
We’ll send you a brief course outline
and descriptive literature.
Request Data File GC-5.

See us at ASCC  August 21-25

WARNER-CHILCOTT
INSTRUMENTS DIVISION

200 South Garrard Bivd.
Richmond, California 94804
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Polyaldehydes. A symposium (Phoenix,
Ariz), January 1966. O. Vogl, Ed. Arnold,
London; Dekker, New York, 1967. 147
pp. Hlus. $8.50. Nine papers previously
published in Journal of Macromolecular
Science (Chemistry), vol. Al, No. 2, 1967.

Practical Classroom Science Experi-
ments. Robert L. Gantert. Denison, Min-
neapolis, 1967. 85 pp. Illus. $3.95.

Preparative Inorganic Reactioas. vol. 3.
William L. Jolly, Ed. Interscience (Wiley),
New York, 1966. 271 pp. Illus. $12. Four
papers.

Principles of Chemistry. Joseph H. Roe.
Mosby, St. Louis, Mo., ed. 10, 1967. 407
pp. Ius. $7.50.

Principles of Coliege Physics. George
Shortley and Dudley Williams. Prentice-
Hall, Englewood Cliffs, N.J., ed. 2, 1967.
919 pp. Illus. $11.95.

Principles of Development. Norman S.
Kerr. Brown, Dubuque, Iowa, 1967. 125
pp. 1llus. Paper, $1.95.

Proceedings of the 1967 Heat Transfer
and Fluid Mechanics Institute (La Jolla,
Calif.), June 1967. Paul A. Libby, Daniel
B. Olfe, and Charles W. Van Atta, Eds.
Stanford Univ. Press, Stanford, Calif.,
1967. 480 pp. Illus. $12.50. Twenty-three
papers.

Programming Investment in the Process
Industries: An Approach to Sectoral Plan-
ning. David A. Kendrick. M.LT. Press,
Cambridge, Mass., 1967. 174 pp. Illus.
$7.50.

Progress and Revolution: A Study of
the Issues of Our Age. Robert' Waelder.
International Universities Press, New
York, 1967. 382 pp. $7.

Progress in Nuclear Energy. Series 9.
Analytical Chemistry, vol. 8, pt. 1. H. A.
Elion and D. C. Stewart, Eds. Pergamon,
New York, 1967. 143 pp. Illus. Paper,
$7.25.

Progress in Nuclear Magnetic Reso-
nance Spectroscopy. vol. 2. J. W. Emsley,
J. Feeney, and L. H. Sutcliffe, Eds. Perga-
mon, New York, 1967. 279 pp. Illus. $14.
Five papers.

Properties of Electrical Engineering
Materials. G. C. Jain. Harper and Row,
New York, 1967. 395 pp. Illus. $12.95.
Harper’s Series in Electrical Engineering.

Psychological Consultation in the
Schools. A catalyst for learning. Ruth G.
Newman. Basic Books, New York, 1967.
318 pp. $6.95.

Psychology: The Science of Behavior/
The Science of Interpersonal Behavior.
Robert L. Isaacson, Max L. Hutt, and Mil-
ton L. Blum. Harper and Row, New

| York, 1967. 833 pp. Illus. $10.

Quantitative Analysis. R. A. Day, Jr.
and A. L. Underwood. Prentice-Hall,
Englewood Cliffs, N.J., ed. 2, 1967. 496
pp. Illus. $9.95. Prentice-Hall Chemistry
Series.

Quasars: Their Importance in Astrono-
my and Physics. F. D. Kahn and H. P.
Palmer. Harvard Univ. Press, Cambridge,
Mass., 1967. 124 pp. Illus. $5.50.

Radioisotope Measurement Applications
in Engineering. Robin P. Gardner and
Ralph L. Ely, Jr. Reinhold, New York,
1967. 495 pp. Illus. $16.

Readings in Acoustic Phonetics. Ilse Le-
histe. MIT Press, Cambridge, Mass., 1967.
368 pp. Illus. $10. Thirty-two papers.

Readings in Economic Geography.

JUST ADD
WATER AND
PLUG IN &

INSTANT
MOBILE

LABWASHER

PAT #3,316,925

THE CRC LABWASHER®

Sets up in seconds. No costly installa-
tion charges. And no inconvenience,
Quick-disconnect coupling includes
universal adapter for attachment to
any water tap. Smooth-working ball
bearing casters lock for stable opera-
tion. And a three-wire cord—over
eight feet long—makes direct con-
nection to distant outlets possible,
Operates on 115 Volts—60 cycles.
The Labwasher handles almost all
lab glassware. Cleans and dries it
thoroughly and efficiently. With 50%
less breakage than handwashing.
Pays for itself in man-hours saved.

Request Bulletin §$ 781 for more
information. ,

Find out more. Write to:
THE

CHEMICAL
RUBBER

CcoO.

Department S 781 * 18901 Cranwood Parkway
Cleveland, Ohio 44128
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THE SEE-THROUGH LOOK

THESE AL GENE BOTTLES
ARE P iSION-MOLDED
OF 7 SPARENT PYC

1. PORTANT!

BVL hos or-=llent resistonce fo ails
fexcept e:santial -oils), good resist:
: acids; alcohols, alipha!

, and bases; and provide
"1 axygen barrier,

BUT PLEASE . . .

do not expose PVC fo esters
ogenated and gromatic hydrocor
ketones, oldehydes, or DMSC.

materials may ottack ond 1

PYC bottles, PVC  cannot £

claved.

- s N
- NALGEME LABWAR' 2

L mirrem pravesst & -
ROCHESTER, NE¥*

17,20

IN PLASTIC
- LABORATORY BOTTLES

New Nalgene® Laboratory Bottles molded of transparent polyvinyl chloride!
Unaffected by salts, vegetable or mineral oils, excellent for shipping liquids.
PVC bottles are the latest addition to our extensive bottle line. Available in
stock from 4-32 oz.- ‘

The Nalgene name is molded right in—your assurance of highest quality.
More labs specify Nalgene Labware than all other brands of plastic labware.
combined. How about you? Specify Nalgene Labware from your lab supply
dealer. As ur 1967 catalog, or write Dept. 2708, Nalgene Labware
Division /B ter, N, 03.

NALGE

RITTER PFAUDLER CORPORATION
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Howard G. Roepke, Ed. Wiley, New
York, 1967. 678 pp. Illus. Paper, $4.95;
cloth, $6.95. Fifty-six papers.

Readings in Economics. Paul A. Sam-
uelson, John R. Coleman, and Felicity
Skidmore. McGraw-Hill, New York, ed.
5, 1967. 462 pp. Illus. $13.50.

Recent Mammals of the World: A
Synopsis of Families. Sydney Anderson
and J. Knox Jones, Eds. Ronald, New
York, 1967. 461 pp. Illus. $12.50. Twenty
papers.

Red Giants and White Dwarfs: The
Evolution of Stars, Planets and Life.
Robert Jastrow. Harper and Row, New
York, 1967. 190 pp. Illus. $5.95.

Reflections on Big Science. Alvin M.
Weinberg, M.LT. Press, Cambridge, Mass.,
1967. 192 pp. $7.50.

Renal Neoplasia. An international sym-
posium (Brasilia, Brazil), September 1965.
J. Stanton King, Jr., Ed. Little, Brown,
Boston, 1967. 710 pp. Illus. $18.50. Twen-
ty-six papers.

Rock Art of the American Indian.
Campbell Grant. Crowell, New York,
1967. 192 pp. Illus. $12.95.

Safety with Cryogenic Fluids. Michael
G. Zabetakis. Plenum Press, New York,
1967. 172 pp. Illus. $11.50. International
Cryogenics Monograph Series.

Science and the Sea. U.S. Naval Ocean-
ographic Office, Washington, D.C, 1967
(order from Superintendent of Docu-
ments, Washington, D.C.). 84 pp. Ilus.
Paper, 75¢.

The Shape of Catholic Higher  Educa-
tion. Robert Hassenger, Ed. Univ. of Chi-
cago Press, Chicago, 1967. 398 pp. Illus.
$8.95. Eleven papers.

Simulation Using Digital Computers.
George W. Evans II, Graham F. Wallace,
and Georgia L. Sutherland. Prentice-Hall,
Englewood Cliffs, N.J., 1967. 208 pp. Illus.
$11.50. Prentice-Hall Series in Automatic
Computation.

The Smithsonian: Octopus on the Mall.
Geoffrey T. Hellman. Lippincott, Phila-
delphia, 1967. 224 pp. $5.95. -

Social Behaviour in Animals: With Spe-
cial Reference to Vertebrates. N. Tin-
bergen. Methuen, London; Barnes and
Noble, New York, 1967. 162 pp. Illus.
Paper, $1.50; cloth, $2.75.

The Social Relations of Science. J. G.
Crowther. Dufour, Chester Springs, Pa.,
ed. 2, 1967. 486 pp. $8.95.

Starch: Chemistry and Technology. vol.
2, Industrial Aspects. Roy L. Whistler
and Eugene F. Paschall, Eds. Academic
Press, New York, 1967. 751 pp. Illus.
$30. Twenty-seven papers.

Stochastic Stability and Control. Harold
J. Kushner. Academic Press, New York,
1967. 175 pp. Illus. $7.50. Mathematics
in Science and Engineering Series, vol.
33.

Structural and Chemical Organization of
Teeth. vol. 1. A. E. W. Miles, Ed. Aca-
demic Press, New York, 1967. 541 pp.
Illus. $27.50. Eleven papers.

Substituent Effects in Organic Polarog-
raphy. Petr Zuman. Plenum Press, New
York, 1967. 400 pp. Illus. $17.50.

Symbiosis. vol. 2, Associations of In-
vertebrates, Birds, Ruminants, and Other
Biota. S. Mark Henry, Ed. Academic
Press, New York, 1967. 461 pp. Illus.
$17.50. Six papers.
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