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Carbohydrates? Polysaccarides? Polypeptides? Indoles?
Alkaloids? True—But the E-C COLUMN MONITOR won’t
miss them if they're there.

This new instrument will detect changes in concentration
of any solute—without damaging the sample.

Neither does it show:

B The wide range of 0.3 to above 20 mgs./ml. with a
linear response.

B The cell volume of only 16 microliters.

B Monolithic integrated circuits incorporated into a
simple design which guarantees a consistent per-
formance.

Now for the first time you can get a versatile and com-
pletely reliable instrument for the effortless analysis of
column effluents.

$492.00

INCLUDING
RECORDER

CIRCLE READER
SERVICE CARD
FOR DATA SHEETS.

APPARATUS CORPORATION
ELECTROPHORESIS & COUNTERCURRENT

755 ST MARKS STREET

UNIVERSITY CITY, PHILA, PA. PHONE 215-EV 2-9100




Films, filmstrips, transparencies...

New Mettler teaching aids
make straight the way

of the educator

The first few hours of beginning chem-
istry require the wisest use of teaching
talent — you've got to teach your entire
class how to get valid results from
your balances. Because weighing is
really a one-man thing, community ef-
forts lead to short tempers, long faces
and general lack of accomplishment.

FRET NOT ...

PEEK INTO OUR ARMAMENTARIUM
Things now are better than they were
before. We at Mettler have produced,
in response to requests from educators
in the same fix as you, teaching aids
including sound films in color, film-
strips, transparencies and student
weighing instructions. We call our
collection the Mettler Armamentarium.

Our teaching aids are yours on the
most attractive terms imaginable . ..
films on free loan, filmstrips and trans-
parencies at cost, and student weigh-
ing instructions for free.

SOUND FILMS IN COLOR

Newest is the 21-minute 16mm color
film, “The Top-loading Balance.” Cover-
ing theory, application and use of
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Mettler P-type balances, this film helps
you convey the complete story in min-
imum time and with maximum impact.
This film is particularly timely, now
that the top-loader is gaining ever
wider acceptance in research, indus-
trial and academic fields.

A film we produced last year, “The
Modern Balance,” has been viewed by
hundreds of thousands of students. It
covers the history of the balance from
Babylonian to modern times through
works of art and sculpture. It also pro-
vides a brief review of weighing theory
and instruction on using the modern
analytical balance. It treats the modern
single-pan balance, a Mettler innova-
tion, sympathetically. Running time is
sixteen minutes.

SINGLE-CONCEPT TEACHING AIDS

Filmstrips, accompanied by records and
scripts, are available for $15 each on

the following subjects: how to use
Mettler P120, P1000, or P1200 top-
loading balances; how to use Mettler
H6 Digital or H15 analytical balances;
top-loading balance theory; analytical

balance theory; and sources of weigh-
ing errors. These permit individual
students or small groups to cover a
single topic in only eight minutes.

Transparencies for overhead projec-
tion, yours for $5 each, enable you to
get across a relatively small subject to
a large group in a brief period. They
include “Substitution Weighing The-
ory,” "Reading a Top-loading Balance
Optical Scale with Pointer,” “Reading
an Analytical Balance with Vernier,”

and exact reproductions of any Mettler
balance readout.

Filmstrips and transparencies let you
pace your teaching to the needs of
your students.

AND NOW . .. THE FREEBIES

We will supply you, at no charge, suit-
able quantities of the following: stu-
dent weighing instructions for Mettler
P120 top-loading balances; student
weighing instructions for Mettler Model
H analytical balances; instructions for
lecture demonstration of theory of
weighing; and experiment on balance
use and measurement technique.

Write us, on your school letterhead,
detailing the items you would like to
receive. We are Mettler Instrument
Corporation, 20 Nassau St., Princeton,
New Jersey 08540.

T Merler 2
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Automated spectrometers at Brook-
haven National Laboratory’s High
Flux Beam Reactor. With on-line
computers, experiments can be run
even when specialists are not present.
This scene is typical of a normal
working day. See page 55. [Brook-
haven National Laboratory, Upton,
New York]



There’s a Zeiss Spectrophotometer for any kind of measurement. Shown 1. tor.

are the Zeiss Spectrophotometer PMQ II; the Zeiss Reflectance

Ask us
embarrassing questions
about Spectrophotometers



You'll find that no question can embarrass the
Zeiss spectrophotometers.

Because they offer unparalleled capability, qual-
ity and precision, whatever your spectrophotomet-
ric requirements might be.

But you'll want proof of that claim. Which is
why we hope you’ll let us answer your questions
about our remarkable line of single-prism instru.
ments. Because they are single-prism, you might
ask:

“Why do the Zeiss spectrophotometers have a
prism instead of a grating?”

Because the single quartz prism can cover the
wavelength range from far ultraviolet to near in-
frared. From 185 to 2,500 mp.

“But doesn't it lose resolving power in the com-
pressed visible range?”

No. Zeiss spectrophotometers can even resolve
the sodium doublet—and do it with a single mono-
chromator.

“How do they manage such high resolving
power?"” ;

With a slit width that can be kept exceptionally
narrow because chopped light is amplified up to
15,000 times. With no visible hum.

“Will the Zeiss Spectrophotometers give me
true wavelength settings for the entire range, even
with only one dispersing element?”

Absolutely. Because Zeiss Spectrophotometers
are so precise we've been able to use a much
longer (180cm) parallax-free, direct-reading pro-
jection scale that gives you unmatched accuracy.
And unmatched repeatability.

Spectrophotometer; the Zeiss Atomic Absorption Spectrophotometer and the Zeiss Spectrophotometer with Automatic Sample Changer,

“With automatic 100% setting, can Zeiss Spec-
trophotometers reproduce any slit width within
0.5 microns?”

No. Within = 0.1 micron.

“And how’s your photometric accuracy?”

Completely linear. The 40cm-long projection
scale gives you absolutely reliable direct absorp-
tion and transmission readings at all times. We've
never had to service a single one of the Zeiss
optical projection systems.

But you'll want to ask many more questions
specifically related to the type of work you're do-
ing. Whether it's flame, fluorescence, reflectance,
absorption, atomic-absorption or automatic-kine-
tics-absorption work, there's a Zeiss spectrophoto-
meter that can help you do better work.

For complete information, a demonstration, or
a face-to-face question-answer session, write to
Carl Zeiss Inc., 444 Fifth Ave., New York, N. Y.
10018. Complete service facilities available.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOU!S, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C.



First Class

When you order laboratory animals
from Carworth you can be assured
that healthy representatives of the
species you specified will arrive in
first class condition.

The size of your order or the dis-
tances involved do not matter. Every
shipment receives VIP treatment. At
Carworth, first class service is a
tradition.

We breed and develop the finest
quality laboratory animals available

in the world today and we take pride
in maintaining the same high quality
in our sales, service and shipping
departments.

We solicit your inquiries about our
long-established CF strains
of mice and rats and also
about our axemic and gnoto-
biotic colonies.

Phone or write us today
and find out what FIRST
CLASS service really is.

Specific-pathogen-free animals for
the scientific community are avail-
able from

CARWORTH,

Division of Becton, Dickinson
and Company [B-D]
New City,

Rockland County,
N.Y. 10956

' Tel: 914/634-4666
TWX: New City, N.Y.
914/634-6578

CF (8 A TRADE MARK
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SOFICA light scattering

photometer assures

consistent research data

Many critical variables in light scattering photom-
etry limit the accuracy of the polymer chemist’s
weight-average molecular weight and radius of
gyration determinations. One way to minimize this
problem is to find a highly skilled operator and
give him all the time in the world to do his job; a
better way is to use an instrument that has
built-in safeguards against these variables. The
Model 701 Sorica Light Scattering Photometer
is such an instrument. :

The 701 has a dual photomultiplier whose refer-
ence unit measures fluctuations in light source
intensity and continuously compensates for them
through a dynode feedback to the measuring unit.
It does this job so well that a 509, variation in
light source intensity has less than a 19, effect
on measurements.

The 701 uses fluid-immersed optics to eliminate
the stray light problems that plague air-bath in-
struments, to drastically reduce the dependence of
accuracy on cell cleanliness, and to eliminate many
reflected light corrections from the computation.
The liquid bath also improves temperature control
of the sample cell which may be operated up to
150°C using the built-in controller. An external

controller can also be used for more accurate
temperature control and an external cooler for
sub-ambient operation.

The 701 is automated to reduce the possibility
of operator error. The measuring photomultiplier
is automatically positioned at any of thirteen pre-
selected angles by a motor-magnetic clutch mech-
anism (intermediate angles are available by manual
setting). Scattered light intensities are read on a
built-in meter with a stability within &+ 149, over
several hours and a sensitivity of 1 x 10-19 ampere.
Recorder output is provided if a permanent record
of intensity is required, or if kinetic measurements
are being made. Incident light intensity is readily
changed through a continuously adjustable slit. A
manual shutter permits changing samples without
interrupting high voltage supply to the measuring
and reference photomultiplier tubes.

Prices start at $10,120. For more information
write for data sheet 701 or call your local Hewlett-
Packard sales office. (The Sorica is sold and
serviced in the U.S.A. exclusively by Hewlett-
Packard.)

Hewlett-Packard, Route 41, Avondale, Pennsyl-
vania 19311.

HEWLETT ﬁ PACKARD

ANALYTICAL INSTRUMENTS
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What else
IS new

at Precision
Scientific?

A great many things! These are but a
few of the new and improved products
designed to help you solve basic prob-
lems faster, more efficiently and with
more positive results. Keep an eve on
“Precision”...a variety of significant
developments are in the making. And,
keep in touch with your nearby

Precision Scientific Distributor for
fast, dependable service. Consult him
on these products, or write us for
the Bulletins mentioned below.

PRECISION VACUUM PUMPS

Newest, broadest line in the industry!
Twelve brand new, internal vane vac-
uum pumps, with capacity ranges
from 25 to 1500 liters/minute, at
prices ranging from $100 to $1500.
Guaranteed ultimate vacuum to 0.1
micron of mercury, Highly efficient,
exceptionally quiet, surprisingly com-
pact! Complete information in 24-
page Bulletin 650,

10

FLASH EVAPORATORS

All new, highly versatile line of rotat-
ing thin-film evaporators with a full
corhplement of modular, expandable
accessories. Add a 1,000 or 2,000 ml
flask to. the basic unit then select
your condensing means, a spiral con-
denser, Dewar condenser or a flask.
Also a controlled heating bath. Fixed
speed model at 120 rpm or a vari-
able speed, 30 to 250 rpm. All-glass-
and-Teflon® evaporating system for
contamination-free performance. Re-
quest Bulletin 653,

P 1

THELCO |
CONSTANT TEMPERATURE BATHS

There's a completely restyled Thelco
constant temperature bath sized just
right for your application, from a Micro
size, holding just over a half-gallon, to
the Large size, holding 9 gallons. All
are double walled stainless steel—
outside as well as inside—for corro-
sion-free performance, handsome
appearance, long life and simple
maintenance.

Thelco baths have been known to
serve for 20 years and more. Why?
Because only gravity convection is
used. No moving parts to wear out or
become noisy. Temperature uniform-
15%'0:(';5 an excellent 0.3 or better at

Lo-Drift heaters respond promptly,

and their rapid heat transfer insures

quick warm-up and long heater life.

Heaters will not burn out should bath
o dry. Temperatures from ambient to
00°C. Ask for Bulletin 617,

I PRECISION
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LABORATORY CLAMPS

A complete line with the right clamp
for your every laboratory need. Exten-
sion clamps, utility clamps, buret and
double buret clamps and supports,
support clamps, double jaw clamps,
bath clamps, hose clamps and clamp
holders. You name it...Precision’s
got it! Plus unique Lab-Frames® for
sturdy, versatile lab set-ups. Con-
structed of PS Alloy® for unsurpassed
strength, durability and corrosion re-
sistance. Ask for Bulletin 641,

¥

fTi’

FATaY

PRECISION AUTO-AQUATRATOR™

Automates standard Karl Fischer
methods to give you quick, accurate
results, reproducible to +=0.025 ml of
titrant. Selector switch gives you “di-
rect” or “back” titrations without in-
terchange of solution bottles. Each
burette has its own electromagnetic
glass-sealed valves. No diaphragms or
stopcocks. “End point hold” and ad-
justable transfer from “continuous”
to “pulse” feed also automatic. The
last word in completely automatic
water determinations. Get complete
information in Bulletin 642,

Since 1920 » The Finest in Quality Laboratory Apparatus

SCIENTIFIC CO. | GCA

CORPORATION

3737 W. Cortland St., Chicago, lilinois 60647
Local Offices: New York « Chicago * Los Angeles
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The symbol on this tie clip means he's a Du Pont

Reagents Distributor and the Laboratory Hand-

book is just one of the many services he offers you.

You'll find that the Du Pont Laboratory Hand-
book contains some of the most useful lab data
available—conversion tables, periodic chart, loga-
rithms, sfrandard solutions—just to name a few.

The section on “Safety in the Laboratory” is
among the most useful ever compiled in this form.
It includes safety tips, check lists for general lab
safety and personal protection, data on hazard-
ous mixtures and much more.

In addition to this popular handbook, your
Du Pont Reagents Distributor offers you the best in

You can depend on Du Pont Reagents... _
For Quality, Service and Safety Features
NITRIC ACID GLACIAL ACETIC ACID /

SULFURIC ACID | AMMONIUM HYDROXIDE
'HYDROCHLORIC ACID FORMIC ACID 90%

an offer you this

'."'.......l...'.......-..'

s

:
1
i

A CONDENSED

 LABORATORY HANDBOOK

4

service and quality. He’s one of more than 160
nationwide distributors who will give your order
prompt attention.

Why not call the man behind the Du Pont Re-
agents symbol the next time you need reagents?

You can count on him for the best in Quality,
Safety and Service. And ask him for the Du Pont
Laboratory Handbook. It's so useful it should be

on the “Best Seller” list. -

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY

"I.l...l.-'-..........'........I...'..‘..‘

TR SR LN B S e 0000000 s

DU PONT COMPANY, ROOM 4898B
WILMINGTON, DELAWARE 19898

Send [] name of nearest Distributor [ Prices

[] DuPont Reagents Lab Handbook & Catalog Sheet.
Name

Title

Firm

Address

City State Zip
Telephone No.
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Let

this new
fermentor
do the
rest!

Growing cultures in the new control from initial sterilizationto  for cleaning, emptying or refilling
Fermacell fermentor can now be final harvesting—including inlet in less than 3 minutes. Designed
achieved with push-button conven-  and outlet sterilization, agitation, for basic laboratory research, this
ience. Set the dials—throw the aeration, temperature, pressure, pilot-plant fermentor is used to
switches—and a series of sequen- foam and pH. The switches are grow aerobic and anaerobic

tial operations control steam electrically interlocked to operate bacteria, streptomycetes, molds
sterilization and environmental in perfect sequence no matter and yeasts, as well as mammalian
growth conditions. You enjoy which switch is energized first. and plant tissue cultures. A wide
simple, semi-automated, up-front Fermacell is available in three range of accessories is available.

sizes for working volumes of 40,
100 or 200 liters. One person
can remove the fermentor vessel

@NBS

Ready for a
switch?
New Brunswick Scientific Co., Inc. . Write
1130 Somerset Street, New Brunswick, N.J. today for

West Coast Office, San Jose, Calif. 09515 Catalog Fms/1067
12 SCIENCE, VOL. 158
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| Leave it to Lauda Constant Temperature
|

Circulators to get you into hot water.
Not the ordinary kind, but really hot
water, or oil, circulating at constant,
electronically-controlled temperatures up
to 330° C. with accuracy to = .01° C.
There are four Lauda series to choose
from, depending upon how hot you like it. The
~ K-2 heatsto 150° C., the N heats to 200° C.,
and the N-HT will heat to 330°C. The WB-20
" isbest for immersion while heating up fo
~~  300° C. Each of these models features stainless
steel construction of all components that come into
contact with the bath liquid, solid-state electronic
relays, automatic excess load protection
for pump, and manual drainage and
. liquid flow control valves.
With the exception of the K-2 series, all
models also employ continuously variable
heater wattage control, pressure only or
pressure/suction pumps, and adjustable internal
stages for immersion of samples. Optional
all-electronic thermoregulators, excess
temperature and liquid-level safety systems
\are also available.
e A word about our N-HT high-

.= temperature models. They are spe-
cifically engineered for superior
performance at temperatures over
200° C. and incorporate many unigue
'}1 features, such as special high-tempera-
)/ ture glass thermoregulators, fully sealed
housing, water-cooled cover plate
and special insulation.

There are lots of ways fo get
into hot water. Our new 32-page
Llauda catalog will show you a few.
It's free and it also provides
information on refrigerated
models that cool to —120° C.

We'd be happy to send
you a copy on request.
Write:

LAUDA

e

dirculafors
Division of Brinkmann Instruments, Inc.
Westbury, N.Y. 11590
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Comparative Separations of Oxidized and Reduced
Cytochrome C Having the Same Molecutar Weight, Differing
by a Single Charge on CM Celluloses

Old Fibrous Cellulose

Poor resolution of peaks is typical of older types of CM celluloses,
a result of below optimum fiber packing characteristics, and

below optimum uniformity of substitution with ion-exchange groups,
leading to inferior kinetics and loss of capacity.

Whatman Advanced Fibrous
lon-Exchange Celiulose CM 23

Higher resolution of the reduced and oxidized forms of cytochrome
C, and a greater number of separate, definable peaks... this
improved performance is a result of more uniform fiber length,
which leads to improved column packing characteristics, and

to more uniform distribution of ion-exchange groups—faster kinetics
and higher capacities.

Because of its ability to stand higher rates of flow, CM 23
Advanced Fibrous lon-Exchange Cellulose is recommended where
high resolution is a secondary requirement to speed,

Whatman Microgranular
lon-Exchange Cellulose CM 52

Highest resolution, increased separation of various peaks,

due to (1) microgranular physical form which permits higher density
column bed packing, (2) chemical modification of the cellulose
structure of this product which gives faster kinetics and higher
capacities for the substances being separated.

Reproduced from unpublished work by permission of Dr. H. B. F. Dixon and C. M.
Thompson, Bioehemistry Dept., Cambridge, England and Whatman Research Labs.

For further information on these products, their characteristics, and applications,
send for your free copy of Data Manual and Catalog 2000,

E reeve angel .

H. Reeve Angel & Co. Inc. 9 Bridewell Place, Clifton, N.J. 07014

H. Reeve Angel & Co. Ltd., 14 New Bridge Street, London, E.C.4 .
® WHATMAN IS THE REGISTERED TRADEMARK OF W.& R.BALSTON LTD., MAIDSTONE, ENGLAND
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New catalog

from Worthington
describes

enzymes for research

6 OCTOBER 1967

A newly-published 20-page booklet,
Worthington Enzymes for Research,
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.

Unlike other suppliers of enzymes
who are merely re-sellers, we man-
ufacture virtually all our products,
carrying them from raw materials
through processing, purification and
packaging. This gives you important
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.

15



How to improve a better Centrifuge —
add more capacity.

LOURDES BETA-FUGE Model A-2

CAPACITIES FORCES

to ’ to
4000 ml 41,300 x G

...and all it costs is $2,570. with the rotor® included

*Rotor - 8 x 50 ml

BETA-FUGE ™ MODEL A-2

Automatic. Refrigerated. Solid State. For batch
or continuous flow. Takes 15 interchangeable
heads. Safety features include ‘‘Fail-Safe’’ brush
life control to prevent motor damage. Automatic
imbalance trip stops unit if there is excessive
vibration. Double independent shafts prevent rotor
from flying off. Temperature control +=1° C.

LOURDES
CONTINUOUS FLOW SYSTEM
BETA-FUGE Model A-2
SUBJECTS LARGER VOLUMES Increased efficiency in sep-

arating solids from large
volumes of liquids. Faster
Separation. Larger Sediment

TO GREATER FORCES

400 ml to 41,300 x G
1,500 ml t0 27,500 x G

3'000 ml to 14,000 x G Capacity. Simpler Operation. sé?i::.“c?:;?s:;.l:u:xhnsi:i:o::f;‘
4,000 ml to 12,500 x G
L o u n D E s Write for NEW Catalog 70A. Dept. S106
LOURDES INSTRUMENT CORPORATION
MANUFACTURERS OF CENTRIFUGES 148 Sweet Hollow Road, Old Bethpage, N.Y. 11804
AND INSTRUMENTS
FOR SCIENCE AND INDUSTRY (516) 694-8686

16 SCIENCE, VOL. 158



Pulse Height Analysis
At Only $14

Per Channel

New TMC 400-Channel Analyzer

If the price of the 400-channel analyzer you really want
is just too rich for your budget, and you won't settle for
less, then the Model 403 has come to the right place.

Despite its rock-bottom price of $5600, the portable
Model 403 is built with the same uncompromising stand-
ards of performance and quality you’re normally willing to
pay TMC a little more for.

The 403 has the capabilities you need — 400-channel
memory, with 106-1 counts per channel; low level input;
built-in CRT and single channel analyzer; internal multi-
scaling; automatic data transfer between memory halves or
between quarters in the same half, to single out a few. And

you can easily add on capabilities for logarithmic display,
resolving, integration, Mossbauer effect analysis, and ex-
ternal routing.

As you'd expect, the Model 403 is fully compatible with
all standard TMC accessories and readouts — resolver/
integrators, printers, X-Y plotters, paper tape punches,
typewriters and computer-compatible magnetic tape.

But to really appreciate 403, you've got to see it in
action! For complete details and/or a demonstration, con-
tact: Technical Measurement Corporation, 441 Washington
Avenue, North Haven, Connecticut 06473,

Tme

TECHNICAL
MEASUREMENT
CORPORATION

6 OCTOBER 1967
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The Dependables.

MODEL DPS-200
LOW VOLTAGE
APPLICATIONS

LIST PRICE: $160.00

MODEL HV-1000CVR
CONSTANT VOLTAGE
CONSTANT CURRENT
LIST PRICE: $580.00

For day-to-day laboratory requirements
two new Savant Mini-Pak Power Supplies.

ENGINEERED SIMPLICITY,

FULL RANGE VERSATILITY It's a basic engineering principle: Simplify design, make it all -solid state
utilized 'I:‘ . circuitry throughout and you get improved performance and dependability with
Electrophoresis reduced maintenance. That's what we've done with these two new Mini-Pak

applications: Power Supplies designed and built expressly for low to medium voltage utilized

M Thin Layer Electrophoresis (TLE) in electrophoresis applications.

B Acrylamide Gel This compact twosome will meet any laboratory's exacting power supply re-
. gﬁ’fc’h quirements. We know: we've tested them.

W Agar Find out how Mini-Paks save you time and improve over-all efficiency of your
W Cellulose Acetate laboratory power supply procedures in our new, fully descriptive literature

No. MPS-80. Better yet, try both in your own lab and see for yourself.

HIGH VOLTAGE ELECTROPHORESIS RECIRCULATING
LUCITE TANKS AND FLAT PLATE SYSTEMS  WATER COOLER"

Savant Instruments, Inc.
221 Park Avenve + Hicksville, New York 11801 (516) WE 5-8774
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SORVALL knows all the centrifuge angles...

...AND

THE
HORIZONTALS,
TOO!

Whether you centrifuge at superspeeds with an Angle Rotor (up to 49,500 x G — 48,200
x G with standard 8 x 50 ml Angle Rotor), or at lower speeds with a Horizontal Rotor, we
can meet your requirements. Take our HB-4 Rotor, for instance. Of Titanium alloy and
aluminum construction, the HB-4 offers four 50 ml buckets, and accepts most of the
tubes and adapters normally used with our standard 8 x 50 m! Angle Rotor. And you can
use a lot of other SORVALL Rotors in both refrigerated and non-refrigerated SORVALL
Centrifuges. It's a fact — we offer more versatility and reliability where it counts —in
performance — than any other manufacturer. You know this if you have a SORVALL Cen-
trifuge. If you don't, you owe it to your lab work to get one. The instrument illustrated is
our well-known RC2-B Automatic Superspeed Refrigerated model. Literature? Just write:

Ivan Sorvall, Inc., Norwalk, Connecticut, 06852. S O R\A Ll_®

For additional information ask
for Bulletin 'SC-10/ARC-2
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4 ways to view displays
with the Tektronix Type 264

screen slorage
oscilloscope

The Tektronix Type 564 is virtually two instruments in one. It
offers all the advantages of a storage oscilloscope plus those
of a conventional oscilloscope.

Split-Screen Displays
An unique split-screen display area enables you to simultane-
ously use either half of the screen for storage and the other
half for conventional displays, or use the entire area for stored
or conventional displays.

Independent control of both halves of the screen permits you
to take full advantage of the storage facilities. For example, you
can use half the screen to store a reference waveform, the other
half to display waveforms for comparison. You can erase or
retain either half of the display area as you choose.

Bistable Storage Advantages

With bistable storage oscilloscopes, such as the Type 564 and
Type 549, the contrast ratio and brightness of stored displays
are constant and independent of the viewing time, writing and
sweep speeds, or signal repetition rates. This also simplifies
waveform photography. Once initial camera settings are made
for photographs of one stored display, no further adjustments
are needed for photographs of subsequent stored displays.

Storage time is up to one hour, and erase time is less than 250
milliseconds. An illuminated 8 cm by 10 cm graticule facilitates
measurements and aids in taking photographs with well-de-
fined graticule lines. Adding to the operating ease is a trace
position locater that indicates, in a nonstore area, the vertical
position of the next trace or traces.

Tektronix bistable storage cathode ray tubes are not inherently
susceptible to burn-damage and require only the ordinary pre-
cautions taken in operating conventional oscilloscopes.

Plug-In Unit Adaptability

The Type 564 accepts Tektronix 2 and 3-series plug-in units for
both vertical and horizontal deflection. Display capabilities of
these units include single and multi-trace with normal and
delayed sweep; single and multiple X-Y; low-level differential;
dual-trace sampling; spectrum analysis, and many other gen-
eral and special purpose measurements.

.'$ 925
. $1025

Type 564, without plug-in units

Rack-Mount RM564 . . . . . . . . « <5 %

Similar electrical characteristics to Type 564. 7" high.

Type 3A6 Dual-Trace Amplifier Unit : . $ 525
DC to 10 MHz from 10 mV/div to 10 V/div. 5 display modes.
Internal signal delay line.

Type 3B4 Time Base Unit . R S TS . $ 425
Sweep speeds from 0.2 us/div to 5 s/div. Single sweep. Up
to X50 direct-reading magnifier extends fastest sweep to
50 ns/div. {J.S. Sales Prices FOB Beaverton, Oregor

Tektronix, Inc.

20

Entire screen can be used
for a stored display.

Entire screen can be used
for a nonstored display.

Each half of split-screen
can be used independently
for stored displays.

Either half of the split-screen can be used for a stored dis-
play, the other half for a nonstored display. (Shown below).

" TYPE 564 STORAGE OSCILLOSCOPE

yERTCaL
HomEOTAL

TYPE 3A =
oA TR TYPE 3B4 TIME BASE
AMPLIFIER VAR

PomTION

vamiamas
vVOLTS/DIV
s

For a demonstration, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005.
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Computers and
Instruments: Unite!

Marrying computers to scientific instruments is relatively
new. The truth is, the advantages of doing so were known a
long time ago — but, implementation awaited computers that
made sense economically, as well as scientifically.

Computers are now frequently justified on a one-computer
for one-instrument basis. We know. DIGITAL has sold
hundreds of PDP-8 and PDP-8/S computers that way — to
manufacturers who buried the computer inside their instru-
ments — spectrometers, diffractometers, gas chromato-
graphs, blood analyzers.

And to scientists in their laboratories, as well. To run one
instrument, like a C-H-N analyzer. Or to run several instru-
ments, one at a time. Computer prices have come down
that far.

But servicing several different instruments simultaneously —
integrating a laboratory full of instruments — takes a larger
computer. A PDP-9, for example, or a PDP-10. If you are run-
ning investigations where data from one instrument condi-
tions the data of another — or where several of you want to
time-share a computer to service several instruments — then
these larger computers are a practical necessity.

The capabilities, at the price, are what make sense. PDP-9 .
is an 8K, 18-bit word machine at $35,000. The PDP-10, with
8K basic memory and a 36-bit word, comes in an expandable
configuration from $113,000.

PDP-8 and PDP-8/S are 4,096-word 12-bit core memory
machines. The 1.5 usec PDP-8 sells for $18,000. The PDP-8/S
is only $10,000. All speak FORTRAN and are general purpose
computers.

DIGITAL also has a whole line of compatible logic modules
and hardware for interfacing the instruments to the com-
puter. For instruments that don't need the computer, the
modules combine into simpler controls.

Get those instruments under control. Write for free literature.

COMPUTERS - MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754.
Telephone: (617) 897-8821 « Cambridge, Mass. « New Haven « Washington,
D. C. « Parsippany, N. J. « Rochester, N. Y. « Philadelphia « Huntsville «
Pittsburgh « Chicago « Denver « Ann Arbor « Houston « Los Angeles «
Palo Alto « Seattle « Carleton Place and Toronto, Ont. « Reading, England
« Paris, France « Munich and Cologne, Germany « Sydney and West Perth,
Australia « Modules distributed also through Allied Radio




“Trade up”
as you grow
without trading in!

®

The first NIM-bin plug-in analyzer—
new modular series 2200.

Just plug it in and expand it in the
bin. The new Series 2200 analyzer is
AEC-compatible, modular, and grows
from 512 to 4096 channels. All you do
to increase channels: change to a
larger storage module. Call, we’'ll
send the memory stack you want, fast
—from 512 to 1024, 2048 or 4096.
The System’s 12-bit ADC has digital
zero shift selection for use with

22

smaller memory sizes. And a wide
range of other capabilities makes this
PHA or multiscaler adapt to your
needs wherever you go, however
you grow. Expand the entire system,
as future needs arise, with ancillary
NIM instruments (the 2200's
integrated circuitry gives you

plenty of room in the bin).

You'li also like: the 6 microsecond

memory cycle . . . 16 MHz scaling
speed . . . crystal-controlled clock
that cuts dead time. And far more
special features and options

by the dozen.

Call or write us now for details on
the 2200. See the latest way
Nuclear Data, as always, gives
you more to grow on.

] JNUCLEAR DATA INC

120 WEST GOLF ROAD, PALATINE, ILLINOIS 60067
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AMSCO’S

L

The FIRST---The ONLY

All Stainless Steel

Low-Pressure Water Still

NEW look

NEVY economy
WVEV efficiency

Outlasts and Outperforms even

the most costly tin-coated Stills. Gy

Ask Your AMSCO MAN
or write for
Brochure MC-522

American Sterilizer Company

ERIE, PENNSYLVANIA, U.S.A,

BETTER - TO START WITH . ..

BEST TO STAY WITH /[

|




Do we carry Westinghouse A.A. tubes?

Not literally. But we do have complete replacement
stocks of all Westinghouse Hollow Cathode tubes used
in atomic absorption units. They provide the highest
spectral output without the purchase of an additional
power supply. And Westinghouse’s fine design means
easy interchangeability without realignment.

FREE ATOMIC ABSORPTION PRODUCTS CATALOG:

Write for complete catalog of Westinghouse Hollow Cathode Tubes and
detailed description of atomic absorption products available through S/P.

i

scientific products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 60201
Regional Distribution Centers: Atlanta e Boston e Charlotte e Chicago « Columbus e Dallas « Detroit » Kansas City
e Los Angeles « Miami « Minneapolis « New Orleans « New York « San Francisco « Seattle « Washington, D.C.
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Certainly you want to match your gas
chromatograph to a recorder that’ll plot all
of the data, all of the time. That’s what

our SR/GC recorder is designed to do—for
any gas chromatograph.

First of all, the SR/GC gives fast pen
response (less than 1 second for full-scale
travel). You won’t miss any sharp slopes and
peaks on the chromatogram.

Sensitivity is 0.1% of the standard 1-millivolt
range to accommodate even the slightest
change in detector signal. And accuracy is
*% % (or 10 microvolts, whichever is

greater). With a reproducibility of +0.1%

of full scale, this accuracy guarantees that
comparison of peaks or integrals gives you
the ultimate in analytical information.

Since it's made for any gas chromatograph,
the SR/GC has to be versatile. So it has a
filter to eliminate spurious voltages. And

a front-panel control for instantaneous
switching between three different chart
speeds. Plus full-scale range attenuation to
accommodate any magnitude of input signal.
The SR/GC’s 10-inch-wide, graduated chart
simplifies calculations.

You can also order the SR/GC with an
integrator for automatic computation

and presentation of areas under the
recorded curve. There are a wide variety of
other accessories available: chart-drive
motors, chart papers, range plugs,

and pens.

The SR/GC is designed and manufactured
by E. H. Sargent & Co. With pen, paper,
and all supplies, it costs $795 (with disc
integrator installed, $1430).

Please call your Sargent man or write us to
arrange a demonstration.

Any gas connects for fast, sensitive
chromatograph to Sargent’s recording.

SR/GC recorder

Barber-Coleman Beckman Hewlett Packard / F & M Scientific
Micro-Tek Packard Perkin-Elmer
Varian Aerograph Victoreen Or what have you

SARGENT®
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Scientitic laboratory instruments,
apparatus, chemicals. E. H. Sargent & Co.
4647 Foster Ave., Chicago, [ll. 60630

E11i

Chicago/Anaheim, Calif./Birmingham
Cincinnati/Cleveland/Dallas /Denver
Detroit/ Springtield, N.J./ Toronto, Canada
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New Coleman Junior’Il
Spectrophotometer

Easier reading, faster response,
new UV-Visible-NIR range
—all at low cost!

Here is the new spectrophotometer that gives
you the fast, simple operation you need for
control work and provides the wavelength
range and versatility found in slower, more
expensive instruments.

Wide range. A turn of a knob selects any wave-
length—from 325 to 825 mu—for rapid, routine
determinations. No detector switching. No slit
adjustments. Fixed 20 mu bandpass.

Easier reading. Big, shielded, 8-inch absorbance/
transmittance scale panel has readout so bright
you can read it at a glance.

Faster response. Unique, highly sensitive
galvanometer movement ‘‘locks in’’ on its
reading in two seconds, without vibration or
overshoot,

COLEMAN

Solid-state detector. No phototubes, no vacuum
tubes. Built-in power supply is fully transistor-
ized. You have just one compact case on your
lab bench.

Industrial applications. Include water quality
control, wastewater treatment, ferrous and non-
ferrous metals, agricultural test labs and
pharmaceutical labs.

The Coleman Junior II has output for a
recorder, printer or digital readout. There’s a
Flame Photometer attachment for Na, K, Ca,
Mg and Li. .. And wide range of cuvette sizes,
up to 25 mm, including automatic emptying
Vacuvettes for rapid sample handling.

Send today for details on the new Coleman
Junior II. Request Bulletin S310
INSTRUMENTS @
MAYWOOD, ILLINOIS 60153

A Division of The Perkin-Elmer Corporation
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What every Ph.D.
should know about

cage sanitation:

Anything less than a spotlessly clean cage
can cause a fatal infection to an experimen-
tal animal during his post-operative recov-
ery period and negate all your test results.

One major cause of unsanitary machine-
washed cages is overfoaming in the
machine, caused by the reaction of the
detergent with the high protein soil loads
resulting from the animal’s feed and waste
matter. This overfoaming cuts pump and
wash pressure in the machine, thereby pre-
venting it from doing its sanitation job.

But now, a new Economics Laboratory
defoaming agent built into two detergents
completely eliminates foam, enabling you
to eliminate this major cause of unsanitary
conditions. It’s called EL F-58, and it may
mean the difference between success and
failure in your next experimental opera-
tion. It is now available in two powerful
detergents, EVENT and SPEARHEAD,
both of which contain polyphosphate to
hold soils in suspension for their complete
removal during the final rinse.

The first, EVENT, is recommended for
non-aluminum, non-galvanized metal or
plastic cages. It is a highly alkaline, non-
chlorinated detergent for removing high
organic soil loads and is recommended
whenever heavy duty cleaning is required.

The second, SPEARHEAD, is recom-
mended for aluminum and galvanized metal

6 OCTOBER 1967

cages and racks. Equally effective in hard
and soft water, it contains a unique com-
bination of metal corrosion inhibitors. It,
too, completely eliminates foaming where
organic soil loads are encountered.

For more comprehensive information on
cage sanitation, return the coupon below
today for your free copy of this new, up-to-
the-minute manual,

“SANITATION FOR
ANIMAL RESEARCH
LABORATORIES”

Economics Laboratory, Inc., Dept. 204-K
250 Park Ave., N.Y., N.Y. 10017

[ Please send free copy of new manual immediately.

1 Havet my local EL Sanitation Expert phone for an appoint-
ment.

NAME TITLE

ORGANIZATION

ADDRESS

— — ———— —) ——— —— G— . SR W W WS Smm— S——————



The

biocidal
maniac

strikes

Some weeks back, we announced our Omadine®
biocides and related family of Omacide™ biocides.
The response to our ads was a good deal heavier than
we expected. But what’s more important, the results
we’ve been hearing about from users are a great
deal more exciting than even we had anticipated.

‘We now believe that, in application area after
application area, our new biocides will, in minute
quantities, destroy most fungi and bacteria, gram
positive and gram negative as well, with greater
effectiveness than virtually any commercially
available biocide ever has before.

‘We've learned that in most sensitive product areas,
toxicity is no problem; odor is no problem;
chemical compatibility is no problem; and
thermal stability is no problem. And when

30

we say no problem, we really mean no problem.

In addition most people are finding their residual
action exceptional. But it’s when you start measuring
the overkill potential of these new broad spectrum,
antibacterial/antifungal agents of ours, their
potential hitting power against emerging and ever
stronger strains of microorganisms, it’s then that
you begin to really appreciate the striking power of
a true biocidal maniac.

But don’t take our word for it. Prove it to yourself.
Drop us a line telling us about your particular
problem or application. We'll get back to you in g
hurry with the full story.

Write: Olin Mathieson Chemical Corporation,
]} Department O-210,745 Fifth Avenue,
New York, New York 10022

Olin CHEMICALS

Omadine’and Omacide are trademarks of OMEE
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We've gone thru thick and thin

to fill your needs

with Intramedi¢ PE Tubing

we know that your needs for PE Tubing are as
diversified as the many unique problems
encountered in all laboratory animal experimenta-
tion. That’s why we've taken measures to fill your
needs with 23 varied sizes of our Intramedic
Polyethylene Tubing.

Intramedic Polyethylene Tubing is a superior
product...animal tested, will not cause tissue
reaction and easily sterilized in cold germicide
...with a low water absorption rate.

If you prefer, you may use our Sterile Intramedic
Polyethylene Tubing. Available in 7 sizes, each
ready-cut 12 or 36 inch length is individually
contained in a peel-open double package —
pyrogen free and ready for instant use.

Our Sterile Intramedic Luer-End Catheter* has
a Luer-End Connector, molded as an integral

6 OCTOBER 1967

part of the catheter, eliminating connector
preparation time and the possibility of leakage.
The Luer-End Catheter has a radiopaque line
along its entire length for use when visualization
is essential in directing the tubing to a specific
site. The Sterile Intramedic Luer-End Catheter
comes in b sizes in 15 and 38 inch lengths.

We will be glad to send complete information
listing sizes and specifications of our Intramedic
PE Tubing on request, and all are readily available
from your local dealer. You'll like our wide choice
of PE Tubing and its adaptability to meet your
many individual needs.

g/—a%z’dams

New York, N.Y. 10010 *PATENTED
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More capability per dollar!

The ElectroniK 19 instrument gives you more for your

money than any other portable recorder. Here’s why:

e 19 Spans from 100 microvolts to 100 volts full scale
(i.e., from 1 microvolt per division to 1 volt per
division).

® Your Choice of £ 1009, or + 1009, to —10009, of Span
Zero Positioning.

e 10-Speed Chart Drive System gives speeds from 1 sec./in.
to 10 min./in. with a 1, 2, 5 relationship and “‘standby”’
position. Chart transport permits chart reroll or posi-
tive drive out across table top, and chart platen tilts
to 80° and 45° from vertical.

® Fast Servo Response: Less than 0.5 second full scale;
follows 5 cps. 10 percent full scale sine wave.

e High Accuracy: Span = * 0.259%, of span or 1 microvolt,
whichever is greater. Zero Position: + (0.25 + 0.1 x
suppression ratio) 9 of span or 1 microvolt.

o Simplified Ink System: Disposable ink cartridge, easily
replaced and primed without “splash.” Manual pen
lifter included.

e Compact Size: Single channel recording 834-inch wide
x 834-inch high x 11-inch deep case; two-channel
recording in 834-inch wide x 1014-inch high x 11-inch
deep case.

e Lightweight: Single-pen recorder weighs less than 20
pounds; two-pen recorder, less than 29 pounds.

32

Equipped with comfortable carrying handle and 6-foot
power cord.

e Easy Connections: Front terminals for input.
And it is Rugged.

Use the ElectroniK 19 Portable Recorder for differential
thermal analysis and spectrophotometry, with other
chemical analyzers, temperature or other millivolt
sensors, or to check out apparatus and equipment (cur-
rent and voltage levels). Use it on the bench, in airplanes,
boats, or cars—wherever 120 volt, 60 cycle power can be
made available.

Now Available

Order from your local Honeywell office or write
HONEYWELL, Industrial Division, 1100 Virginia
Drive, Fort Washington, Pa. 19034. In Canada,
Honeywell Controls Limited, Toronto 17, Ontario.

For detailed specifications,
Circle this page No. on Reader’s Service Card.

For Chromatographic Work

The Honeywell ElectroniK 19 Recorder can be factory
modified for chromatographic use by installing a Disc
Integrator and using a chart specially designed for this
application. Send for Honeywell Laboratory Products
Sheet LP-6. Circle this page No. on Reader's Service Card.

Honeywell

Your Instrumentation Contractor
from Planning Through Performance
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N orelco Model EM 300 provides unexcelled sta-

bility, resolution and manipulation in

Iecltron Microscope metallurgical and solid state physical

studies.

-
W|th a World acclaimed for guaranteed 5 & point

resolution, this newest microscope has a theo-
retical limit of 2.3 A&.

=
m eta|l u rg Ical Specimens can be preferentially tilted on the

optical axis, rotated, heated, cooled or stretched

V¥ | T ] —performances ideally suited to metallurgical

tWIst investigations, Dark field microscopy yields

high resolution from selected Bragg reflec-

tions. Solid state electronics throughout con-

tribute to the instrument’'s outstanding
performance and characteristics.

Exciting adaptations extending the useful-
ness of this instrument are: Plumbicon® tele-
vision-videotape chain; Lorentz microscopy
attachments; and an X-ray probe for chemical
analysis.

For more detailed information please write—
Philips Electronic Instruments, 750 S. Fulton
Avenue, Mount Vernon, New York 10550.
® Trade Mark for Television Camera Tubes.

Magnetic beam tilt permits individual
control of tilt angle and azimuth.

World’'s Highest Standards in Quality Instrumentation

PHILIPS
ELECTRONIC
INSTRUMENTS

EM-37A




MATIC Balance

Latest addition to the Ainsworth Balance line gives the
The price is right, too! speed of a top loading balance . . . yet with analytical

Only $475. _g accuracy. Weighs your material within 1 milligram as fast
as 10 seconds. Ideal for schools, hospitals, industry, and
it's priced to fit your budget—only $475. The new Type
23V Balance has rugged, enlarged readout; 15-month
factory warranty. For additional information, write to
Ainsworth, 2151 Lawrence Street, Denver, Colorado 80205
or call your Ainsworth Distributor for a demonstration.

Keeping America in balance since 1880!

INSWORTH
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The "“"“New Look’’ In Instrumentation
Is Fromm HEATHKIT®

The newest and most practical innovation in electronic instrumen-

tation is the exciting new ultra-functional styling format from Heath.

New instruments feature a unique cabinet frame consisting of the

front and rear panels and side rails which completely supports

the component chassis independently from the top and bottom
cabinet shells. This allows complete freedom for assembly, check-

out, and calibration. The sturdy side rails conceal retractable carry-

ing handles. The die-cast front panel bezel styled in chrome and

black, the black side rails, and the beige front panels and cabinet

shells give the new instruments an appearance as up-to-date as
their functional performance. See these new instruments and Kit IM-25 r
more in the new 1968 Heathkit catalog. $8 000 Wired IMW-25 $115.00

@ New Solid-State, High-Impedance Volt-Ohm-
Milliammeter ... IM-25
e 9 AC and 9 DC voltage ranges from 150 millivolts to 1500 volts full
scale e 7 resistance ranges, 10 ohms center scale with multipliers x1, x10,
x100, x1k, x10k, x100k, & x1 meg . . . measures from one ohm to 1000
meghoms e 11 current ranges from 15 uA full scale to 1.5 A full scale o
11 megohm input impedance on DC e 10 megohm input impedance on
AC e AC response to 100 kHz e 6” 200 uA meter with zero-center scales
for positive and negative voltage measurements without switching e In-
ternal battery power or 120/240 VAC, 50-60 Hz e Circuit board con-
struction for extra-rugged durability
Kit IM-25, 10 Ibs.. . . ottt ittt ettt renarennarenennnannnnnn $80.00
Assembled IMW-25, 10 |bs.. . . . ..oiiiiiiiiiiiiiii ittt enran, $115.00

New Solid-State Volt-Ohm Meter ... IM-16

e 8 AC and 8 DC ranges from 0.5 volts to 1500 volts full scale e 7 ohm-
meter ranges with 10 ohms at center scale and multipliers of x1, x10, x100,
x1k, x10k, x100k, and x1 megohm e 11 megohm input on DC ranges,
1 megohm on AC ranges e Operates on either built-in battery power or
120/240 VAC, 50-60 Hz e Circuit-board construction

Kit IM-16. . . it ittt e e et e e, $44.95

New Variable Control Regulated High Voltage

Power Supply ... IP-17
e Furnishes 0 to 400 volts DC @ 100 mA maximum with better than 1%
regulation for 0 to full load and + 10 volt line variation e Furnishes

6 VAC @ 4 amperes & 12 VAC @ 2 amperes for tube filaments e Provides

0 to —100 volts DC bias @ 1 milliampere maximum e Features separate Kit IP-17
panel meters for continuous monitor for output current and voltage e s 95
Terminals are isolated from chassis for safety e High voltage and bias 59
may be switched “off”” while filament voltage is “on” e Modern circuit

board and wiring harness construction e 120/240 VAC, 50-60 Hz operation
L L T $59.95

[0} New Improved Version Of The Famous Heathkit
Solid-State, Voltage-Regulated, Current-Limited
Power Supply ... IP-27

o New zener reference e New improved circuitry is virtually immune to

overload due to exotic transients e 0.5 to 50 volts DC with better than

+ 15 millivolts regulation e Four current ranges 50 mA, 150 mA, 500 mA

& 1.5 amperes e Adjustable current limiter: 30 to 1007 on all ranges

o Panel meter shows output voltage or current e *“Pin-ball” lights indicate @

“voltage™ or “‘current” meter reading e Up-to-date construction e Un-

equaled performance in a laboratory power supply

Kit IP-27

57695 Wired IPW-27 $119.95

o i S i e s s i s e —
HEATH COMPANY, Dept. 520-19 |
Benton Harbor, Michigan 49022 I
O Enclosed is §. plus shipping. ]

Please send model (s) i

01 Please send FREE Heathkit Catalog. |

Name. . |
(Please Print) |

Address. |

City. State. Zip |
Prices & specifications subject to change without notice. TE-168 |
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If your first
thought isnt

Fisher stains,

dyesand
indicators...

A

Everything comes up roses when you use Fisher stains, dyes and indicators.

Discount begins with the purchase of only
a six-pack, and your savings grow when
you combine that with a six-pack or more
of any other Fisher reagent you need.
Fisher has a wide selection of stains (plus
Stain-Off™ to take them off your hands).

 think again.

We stock a rainbow of dyes, as well as
indicators for pH, oxidation and reduction,
nonaqueous titrations, iodine, cations and
many others. Write for more information.
Fisher Scientific Company, 1390 Fisher
Building, Pittsburgh, Pa. 15219. X-590

d

F X FISHER SCIENTIFIC CO.
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high-performance,
low-priced
omputers

This new computer is the easiest

to program and interface of all
high-speed computers.

It has 16-bit words, 4K expandable
memory, 2 microsecond cycle time, plug-in
1/0 cards, multichannel priority
interrupt, relocatable software and both
FORTRAN and ALGOL compilers. Plug-in
options including direct memory access
and hardware multiply and divide are
available. Peripherals such as high-speed
disc memory and magnetic tape are
standard. The price, with 4K memory and
ASR-33 teletype: $16,500.

To find out how easy the 2115A is

to use—and its big brother, the 2116A,
write to Hewlett-Packard, Palo Alto,
California 94304; Europe: 54 Route

des Acacias, Geneva.

06714

HEWLETT (W PACKARD
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the Melabs
membrane osmometer

The new Melabs membrane os-

mometer is the most versatile, simple
and convenient instrument ever de-
signed for measuring osmotic pres-
sures of solutions of large molecules
(20,000 to 1,000,000 number aver-
age).No other membrane osmometer
offers these advantages for biomedi-
cal and polymer applications:
O Simplified design for easy opera-
tion and maintenance. Melabs uses a
direct-reading strain gauge detection
system—eliminates servo systems and
air bubbles. More compact, less com-
plex and less trouble.

38

No other
instrument
offers as many
advantages
for measuring
molecular

weights of
macromolecules:

from proteins

to polymers.

[0 Wide temperature ranges. 5° C to
well over 100° C in Model CSM-2,
30° C to well over 100° C in Model
CSM-1.Built-in variable temperature
control over entire range in both in-
struments.

[0 Wide pressure ranges. Four select-
able ranges, 0-5 cm water, 0-10 cm
water, 0-50 cm water, 0-100 cm water.
O Performs equally well using water
or organic solvents. Only stainless
steel, Teflon®, and the membrane
contact sample.

O Competitively priced. In most in-
stances, Melabs osmometers will be

lower-priced than comparable instru-
mentation.

Additional details: sample size, 0.5
ml.Response speed, 5-30 minutes. Ac-
curacy, =0.5% full scale, any range.
Recorder output, 0-1 mv dc.

For complete information, please
write to Melabs, Scientific Instru-
ments Department, 3300 Hillview
Road, Palo Alto, California.

In Europe,
write Melabs,
S.A., 43 Rue
De Namur,
Brussels,
Belgium,.
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The Olympus Photomax recording microscope

It comes complete with a panel of experts

Behind the control panel built into
the new Olympus Photomax is a
photographic control center that
guarantees you a perfect record of
your visual observations. Perfectly
exposed. Perfectly focused. And ren-
dered with absolutely accurate color
balance.

Dial any black and white ASA film
speed from 10 to 4000 (or color films
from 10 to 8000 ASA); when you
see what you want in the matched,
wide-field eyepieces, press
the cable release.

The Photomax control center con-
tinuously monitors image brightness,
automatically controls the built-in
electromagnetic shutter for exposure
times from 1/10C second to five
minutes—and compensates automat-
ically for reciprocity failure in black
and white film.

And it monitors color tempera-
ture, too, over a range of 2854°-
6000° Kelvin, to match any and every

color film.
The inclined binocular
body adjusts automati-
cally to maintain

constant optical tube length for all
interpupillary distances, ensuring
parfocality with the film plane at all
times. Eyepieces with built-in camera
finder masks are available for the
Photomax; wide-field, high-eye point
10X eyepieces with diopter adjust-
ment are standard.

A built-in magnification changer
(1X, 1.5X and 2X) gives the five
standard objectives a magnification
range from 28X to 1400X for pho-
tography, 40X to 2000X for visual
observation. Optional eyepieces and
objectives extend the photographic
range down to 9.1X, offer visual
observation at as little as 6.5X or as
much as 4000X.

In addition, the Photomax offers a
full range of dovetail-mounted, inter-
changeable stages and condensers,
and features a built-in substage illu-
minator effective for all objectives
from 1.3X to 100X.

Complete information on the
Olympus Photomax—or on other
Olympus microscopes to suit your
particular application—is yours for
the asking.

OLYMPUS CORPORATION

OF AMERICA
PRECISION INSTRUMENT DIVISION

OLYMPUS CORPORATION &1, 5
OF AMERICA
PRECISION INSTRUMENT DIV.%,

P. O. Box 8968 Westgate
Rochester, N. Y. 14624
Send information on Olympus micro-
scopes. My applications include:

c *
e 9

Name

Title
Organization
Address
City

State.




NUMBER1

IN NUMBERS

Wang products tend to be friendly.. .. but calculating

Take our Series 300 calculator...

- It's small, quick, quiet and very easy
to get along with. You'd never guess,
till you get to know it, that inside this
trim little keyboard console lurks the
most versatile, most advanced elec-
tronic desk-top calculating capability
ever developed. Among other things,
these vital statistics:

W Petite keyboard and large display

MW Silent, fast, and easy to use

B Maximum economy — 4 keyboards can
share the cost of 1 “'brain"’

M 2 adders, and 2 more registers for each
keyboard

B Automatic invoice extensions and

line counts

M Special keys for LogeX, eX, \/f and X2,
SIN (§). COS (#), ARCSIN (X) and ARCTAN (X)

..then there’s the brand new Series
370 programmable calculator

Although it looks like its little Series 300
brother, this new, absolutely unique in-
strument can do things no other elec-

- tronic calculator in the world can

handle.

B Attaches to the 300 Series

B Same calculating keys

B Program capacity from 80 steps up

B Only 8'/2" page printed output on a
calculator

B Complete programming features including
decisions and loops

W Extensive program library

B Additional data storage up to 64 registers
(with 10 digits, decimal point and sign)

B Communication with telephone lines and
data acquisition equipment

B Fully programmable for long or iterative
calculations

. and while you’re here, meet the
Series 4000 on-line data system
Actually a series of compatible “black-
box" data modules, this unusual “sys-
tem” can be custom-assembled, at low
cost and virtually on a plug-in basis, to
handle any of a broad variety of on-line
data acquisition and reduction tasks.
B Completely modular for versatility and
expandability

B Fully programmable multiple inputs and
outputs

B Data and program storage in modules of
1024 — 10 digit numbers plus decimal
point and sign

B Economy of calculator with power of
computer

When your calculations are be-
yond an adding machine and
below a computer, call

WANG

LABORATORIES,

DEPARTMENT DD-10, 8368 NORTH STREET, TEWKSBURY, MASSACHUSETTS 01876 — TELEPHONE: (817) 851-7311

40
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One automatic
system for all:

Amino acids-carbohydrates - peptides -enzymes in liquid chromatography.

NH.
I
R-CH-COOH

enzymes CHO

C::HOH
| CHOH

¢H0H
CHOH
CH.OH

® Technicon’s basic chromatography system is completely automated from indexed
sample presentation to recorded peaks. Requires a simple change of reagent and resin
to separate...® Amino Acids: 90 minutes. New unattended 40 sample sequential loading.
®m Peptides: 5§ hr. analysis with in-system hydrolysis for complete peptide identification.
Quantitates ninhydrin positives and negatives. ® Carbohydrates: 15 peak chromatogram,
42 hrs. Unmatched resolution and sensitivity. Samples down to 1 pg. ® Enzymes: Only
minute portions of the fraction to quantitate and assay. Automated method for a wide variety
of enzymes. For details write Dept. A, Technicon Corporation, Ardsley, New York 10502.
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Bolex

For some time now Bolex has been making
and selling (at ¥4 to Y5 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. ‘ »

u

FIG. 1

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 beth the H-16 REX-5 and the H-16
M-S 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-5 is 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 86rm.
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.
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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 work 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.
Underaater filming, (with housing).
Time lapsé 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

H-16 cine system

The H-16 REX-5 (Fig. 3) shown with-
out 400 ft. magazine. The camera takes 100
ft. 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 10mimn

£/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,

v o - 8 5

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.

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

*A division of Paillard Incorporated, manufacturers of Hermes office machines.’
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IT'S TIME TO COMPARE

¥ A

WITH ALL OTHER LEADING INSTRUMENTS

before you buy,
check these important features

b |
Four-column oven?

2

Four universal injection ports?
3

Vibrating reed electrometer?
4

Digital log electrometer ?
5
Dual power supply (thermistor or hot wire) ?

&

Electron capture power supply (pulse or DC mode) ?

7
Up to four individually controlled
detector ovens?

only Victoreen offers
all 7 important features
as standard

VICTOREEN




The Ant-Lion’s a rather nasty fellow.

B
@ v-& —pen
= B
He digs a trap and The Ant Lion “Dendroleon

waits for somebody to

give him a tumble. Luck-
ily, we at Labindustries

obsoletum (family Myrmeleon-
tidae), lays its eggs on the ground.
When one hatches, the larva digs a pit in
sandy soil andlives almost completely
buried at the bottom of it. Ants and other
small insects who fall in are seized by the
ant-lion’s powerful jaws and devoured.

O
%\{gult resembles dragonfly. Most prevalent

in southwest U.S. and Mexico.

-
(o3ly
g

don’t have to trap anyone.

Not with 15,000 L/I auto- )
s ‘.—

matic REPIPETS"and dilutor
working in labs acros
the country. And with 93%
of our customers reorder-
ing within 90 days. Here’s
why our instruments are so®~ popular'with scientists: They give accurate, reproduci-
ble results — L/1 REPIPETS and Automatic Dilutors pipet, dilute, dispense, transfer and
mix with a guaranteed accuracy of 1% and a reproducibility of 0.1%. Day-after-day,
you’ll get test results you can depend upon. They save time—You will save between
50 and 90% of your analysis time by using L/1 REPIPETS and Dilutors. Washing time is
saved too, because L/I instruments never need cleaning! They are convenient—Just
drop L/1 REPIPETS and Dilutors on your reagent bottles and leave them there. They
may be ordered to fit any reagent container. They are simple to operate-Just set your
volume, lift and press the plunger—a 2-second process. They automate
your analyses, just as you now perform them. They |
handle any liquid—All Pyrex-brand glass REPIPETS

and Dilutors handle all reagents, hot or
cold, including concentrated

L/I REPIPETS and automatic
Dilutors for highest precision.
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acids, ‘concentra- ; TR % N e
fod aliatias ';a;, L Qﬂ“a;y
volatile solvents, v :
chlorinated hydrocarbons, '
pipeting by mouth—L/I instruments dispense, dilute, and
pipet directly from reagent bottles, completely eliminating the
hazards of mouth pipeting and the dangerous transfer of reagents.
They prevent cross-contamination— There is no carry-over of material from
sample to sample. The self-cleaning action in Dilutors washes out all aspirated
material before a new sample is aspirated. They keep reagents pure —All instruments
have an air inlet to which filters may be connected to exclude particulates, moisture,
carbon dioxide, or oxygen. They pay for themselves —L/1 REPIPETS cost $47.50; Auto-
matic Dilutors $89.50. It pays to have one on every reagent bottle. They handle all
volumes —Each instrument is adjustable and accurate over its entire scale. Measure
from I micro- 1 liter to a deciliter. REPIPETS and Dilutors are supplied in 1, 5, 10,
20, and 50 ml | sizes. Each Dilutor is furnished with aspirator tips to efficiently
cover the en- tire range of the instrument. Water Determinations In 4 Minutes!
L/I Aquam-
all materials.
Accuracy is

etc. They eliminate

s B 5

etry Apparatus measures water content in foods, drugs, organics—
It measures from 1 ppm. to 100% water without adjustment.
1%. Price $235. For more details, contact your dealer salesman

% s T or write to: 1802H Second Street
| r § ; "ﬁéi;Berkeley, California 94710
. [ Phone: (415) 843-0220

4 LABINDUSTRIES

Left to right are 5 ml REPIPET, Aquametry Apparatus,
10 and 5 ml Automatic Dilutor, and 10 ml REPIPET.
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Many engineers and scientists raise

the quesﬁon “Why does it take so long ‘v,;:,

to get answers to problerna that require
only a few minutes of computer tlmez” ,

The  problem involves tumaround

time. It's a paradox. Your problems are
~ probably running on a computer that

‘may calculate ﬁunaréds of times faster

than computers uséd five or ten yeats

: : ago Yet you still ,
~wait. And a lot of other people in your
organization wait. '

“computer Their jobs are more vanedv‘,
The computer spends more time pet-
input/output  and generalfﬂ :

forming
“housekeepmg ‘routines.

How ‘can you reduce turnaround
time and get results faster? Rocketdyne

as long You

a Division of North Amencan Aviation,

Inc. cuts turnaround tim

¢ wrth a multl- S

processor system which operates under ;

the control of an extension to Operat—

ing System/360.

Rocketdyne’s 1BM SYSTEM/360 m-*f
lyze . Calculatrons average 5-20 min-
utes for each such ]ob placed 1nto the

~computer ‘ .

cludes a Model 40 computer coupled to

a Model 65. The Model 40 handles sys-
L porauons, assrgns; -

tem input/output

job priorities and aﬁtomatrcaﬂy scheda »

ules ]obs into the Model 65. It was the(
first such system installed. Using the .

Model 40 in this fashion frees the more
powerful central processing unit of the

larger computer to process on a practi

_cally continuous basis the various

Wmathematlcal calculatmns of cach ]Ob o
uod into it -

space to support functions.
The benefits of in

er system performancel accrue because

of th1s balanced d1v1smn of labor be-_?;;;

processor operating system called the

AttachedSuppo P "cessor (ASP), which
provrdes a compa ble extensron to Op-~ :
erating System/860 o -

~ The Rocketdyne computer center
operates on an open shop basis. Over
400 engineers submit their own
FORTRAN programs. The center han-
dles an average of about 500 jobs per
,1th each. ]ob averagmg 215 min-

Data are transnntted

rrom F-1 engine

,ﬁrrngs at the Edwards Field Laboratory;

from J-2 engines and F-1 components

and attrtm:le co

Laboratory; from

‘Ca

creased through-,,;

put, namely faster turnaround and high- gineers. N

computers 'are-. controlled by a multi-

~about the Att; ,
Program ‘which IBM provxdes for use

ngines at the

sohd rocket opetations firings ~at5"Méf~’" :
regor, Texas; and from H-1 Thor and

“Atlas ﬁrlng,s at Neosho, Mlssourl

~ Data commumcatrons systems carry;* .

:these data to the computer center at
its Iargc mcmory and h1gher process-’ o
- ing speed without allocating time or

Rocketdyne’s fac111t1es at Canoga Park,
ifornia, .

Results are retumed inas httle as 30 .
minutes for action by Rocketdyne’s en-
‘1t1ng hours for the )ob to

compute s now a much more useful
‘tool for them. - ‘

Engines may be reﬁred or removed'

from static test stands at. an 1ncreased

 tempo and with greater precision.

’ The concept ~of directly coupled
systems was first proposed and imple-

: mented by IBM in the early 1960’5 using

vanous combmatrons of 7000 series

«computers For example, the first in-

stal‘larion at Rocke‘tdyne'usod 27044 as

-fsupport processor for a 7094 IL This

- ful general purpose computers in the
“-country pnor
 third generation computers

he. mstallatron of

If you would like to find out more

with SYSTEM/360 and how it mlght,

»thelp you speed )ob urnaround time,

Scientific Develop-
poratmn, Department'
805-353, 112’East Post Road Whrte
Plams, Ne , ork 10601 ‘

’ontact Dlxe

i
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SPEED UP YOUR
PAPER
RADIOCHROMA-
TOGRAPHY.

L =

By a factor of up to six. How? With Nuclear-
Chicago’s new Digital Actigraph® |ll—the
fast digital/ analog paper-strip radiochroma-
tography system. It's designed for speed
and reliable, quantitative data.

FAST BETWEEN PEAKS

For example, Digital Actigraph Il automat-
ically senses low-activity areas between
peaks. Then it stops counting and speeds up
the paper strip and the recorder (up to 325
cm/hour) to the next peak—with no loss in
time synchronization. This acceleration is
particularly advantageous for widely-spaced
radioactive fronts or for strips that require
slow scan-speeds due to their low activity.

ACCURACY, TOO

Digital Actigraph 11l has a built-in digital
rate-gate and exclusive pulse-stepped drive
motors. These features ensure that decelera-
tion and resumption of counting upon enter-
ing a peak are virtually instantaneous—
essentially no counts are lost. All of which
makes it possible to sense activity peaks with
better than 979 accuracy in most cases.

PLUS DIGITAL INTEGRATION

This new paper-strip radiochromatography
system also incorporates a fast digital inte-
grator, which automatically quantitates the
activity in each individual peak. And it prints
out this data with virtually no loss of counts
during printout. It'll also print out a running
subtotal of the peaks, if desired.

HOW ABOUT TLC?

Is your interest thin-layer radiochromatog-
raphy? The Digital Actigraph Il is easily
adapted for that kind of work too.

Find out more about Digital Actigraph Ill—
the fast system that outperforms all the
others. Ask your local Nuclear-Chicago
sales engineer, or write to us. »-ae0

NUCLEAR-CHICAGO
CORPORATION

A SUBSIDIARY OF G. D. SEARLE & ca.
349 E. Howard Ave., Des Plaines, l1l. 60018 U.S.A.
Donker Curtiusstraat 7, Amsterdam W,
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The intellectuals’ association with the
activists and street demonstrators in
Los Angeles in June is most unfortu-
nate. Admittedly most of the demon-
strators were peaceful, but some of them
were not, and their willingness to re-
sort to physical assault has been amply
demonstrated to administration of-
ficials at various points around the
country. The ads in the West Coast
papers calling for demonstrators were
thinly veiled incitements to riot. The
Los Angeles police knew this, and they
had no intention of permitting the
President of the United States to be
physically assaulted. As for the peace-
ful ones: “He who lies down with dogs
will rise up with fleas.”

The intellectuals have much to of-
fer the nation, but a Ph.D. does not
also confer omniscience and infallibility
in world affairs. The harsh realities of
politics indicate that Lyndon Johnson
will be president until 1972; if the
intellectuals wish to serve the nation
(and I hope they do) they had best
make their peace with him. Without
Johnson’s acquiescence they will be ef-
fectively excluded from the decision-
making process of government, to the
detriment of us all. Perhaps if the in-
tellectuals stop bombing Johnson now
he may negotiate.

RoOBERT M. LUKES
223 Bramton Road,
Louisville, Kentucky 40207

Accelerator Project Problems

I was deeply disappointed by the
antiscientific flavor of Nelson’s com-
mentary (21 July, p. 294) on the 200-
Bev accelerator project. Although I
have a special interest in this matter,
I believe that my disappointment must
be shared by anyone who believes, as
I do, that basic research is one of the
most important, stimulating, and re-
warding activities of modern-day man.
The New York Times editorial of 16
July, which was gratuitously reprinted
by you, would have been similarly dis-
turbing except for that newspaper’s
previous advocacy of the project at a
time when the State of New York was
still in the running for the site. In
view of this reversal of position, one
might easily conclude that regionalism
was a factor with the New York
Times. . . .

Also the quote used by Nelson did
not come from Wilson’s letter to Sena-
tor Pastore as claimed, but rather from

NEW from PHARMACIA

SEPHADEX' LH-20

extends gel filtration
to organic solvents

Pharmacia Fine Chemicals now
introduces the first lipophilic
derivative—Sephadex LH-20—to
extend the use of Sephadex to
organic solvents. Since it swells
in water, polar organic solvents
and in mixtures of these solvents,
Sephadex LH-20 makes it pos-
sible to apply the conventional
Sephadex gel filtration technique
in fields such as lipid chemistry,
polymer chemistry and other

areas of organic chemistry and
biochemistry where organic sol-
:5\\}_ vents must be used.
[l  Sephadex Solvent-Resistant Columns
The only laboratory columns es-
pecially designed for use in chro-

LI

matographic separations with
organic solvent systems. The col-
umns are equipped with two spe-
cially designed adjustable flow
adaptors for use with various
bed heights and for ease of sam-
ple application. The columns have
the advantage of allowing either
descending, upward flow or re-
cycling chromatography as one
of their many features.

RANGE OF APPLICATION
Approx. solvent regain 1 Approx. bed volume

Solvent ml solvent/g dry gel mi/g dry gel
Dimethylformamide 2.2 4
Water 21 4
Methanol 19 3.5-4.0
Ethanol 18 3.0-3.5
Chloroforme 18 3.0:3.5
n-butanol 1.8 3
Dioxane 14 2.5-3.0
Tetrahydrofuran 14 2.5-3.0
Acetone 0.8 135

*Containing 1% ethanol. Particle size: 25-100 &

EXAMPLE OF SPECIFIC APPLICATION

\

Concentration
Tristearin Mw891
Tricaprin My554

1 > Triacetin Mw218

50 T100
Elution volume ml
Separation of glycerol esters in chloroform. Bed

dimensions: 2.5x32 cm. Sample: 2 ml containing
4 mg of each substance. Flow rate: 0.6 ml/min.

For additional technical information, including the
booklets Sephadex LH-20 and The Sephadex Sol-
vent-Resistant Columns, write to:

) PHARMACIA FINE CHEMICALS INC.

800 Centennial Avenue

Piscataway, New Jersey 08854

= Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P. Q.

(Inquiries outside U.S.A. and Canada should be
directed to PHARMACIA FINE CHEMICALS,
Uppsala, Sweden.)
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LT Photomicrography
oy SEtACA
$39.95

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

t PHASE AUTO-ILLUMINATION
- B 521

=TT :
~ AUTOILLUMINATION _ e
W W ELL 'hg{ggggﬁ ? |
: Y. RESEARCH &=

i

BREMIC $775

T

MICROSC B

MEsigl . N

~ WIDEFIELD FILAR

- MICROMETER
~ EYEPIECE

$105

~ BINOCULAR AUTO-ILLUMI
Lo s

'WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

I 3 Please send UNITRON'S Microscope Catalog. 4-M

Some other brands imply economy . . . UNITRON proves it . . . check our prices! [ 1 accept (without cost or obligation) your invitation
to try UNITRON Model eeee—__for 10 days.
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for better resolution.
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More usable data points. In a signal averager,
resolution is a function of the number of
data points that can be placed within a
region of interest. Resolution can, therefore,
be a problem in any signal averager with a
minimum dwell-time per data point of longer
than the 39 usec. of our Model 7100 Data
Retrieval Computer (15.6 msec. for 400 data
points, display A, above). Many other signal
averagers have a minimum dwell-time per
data point as long as 78 usec. (31.25 msec,
for 400 data points, display B, above). Our
signal averager, the DRC, uses all of its data
points for signals that occur within as little
as 15.6 msec. Result: the DRC gives you
better resolution.

Pre- and post-analysis interval control. Another
way to improve resolution is to average only
meaningful signals. The DRC provides wide-
range control of both pre- and post-analysis
delay intervals. No data points are wasted
on signals occurring between stimulus and
response or during recovery after response.

Performance plus versatility. The DRC also
has an input sensitivity of 20 millivolts—
requiring no pre-amplification for many
applications. Besides transient-averaging, the
DRC will perform time- and interval-
histogram analysis, without add-on modules.
Now, all of the DRC’s performance and
versatility is available at a new, lower price;

| The Model 7100
| Data Retrieval Computer,

| For more information

| on the DRC and its

| exciting new price,
consult your local

| Nuclear-Chicago sales

W ecngineer. Or write to us.
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Donker Curtiusstraat 7, Amsterdam W.
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a telegram that he and I jointly sent
to lIllinois legislators at the time of
their consideration of open housing
statutes. Thus, although the words are
ours, the framework within which they
fit is quite different from the one re-
ported in Nelson’s article. . . .

We fully intend that the Laboratory
shall be aggressive and imaginative in
seeking ways to achieve de facto open
opportunity. Toward this end we have
adopted a nondiscriminatory pledge
which must be signed by any landlord,
owner, or agent who wishes to list
housing with the Laboratory. We are
actively seeking ways in which the Lab-
oratory will be truly accessible to the
labor force and talent of the minority
groups now located in Chicago. As the
Laboratory recruits employees from
these minority groups, it will play an
active role in establishing accessible
housing in the communities immediate-
ly surrounding the Weston site.

EpwIN L. GOLDWASSER
National Accelerator Laboratory,
1301 West 22 Street,
Oakbrook. Illinois 60521

Because of a production error, for
which Nelson was not responsible, the
quoted excerpt from the Wilson-Gold-
wasser telegram to the Illinois legisla-
ture was mistakenly described as having
come from Wilson’s letter to Pastore.
The telegram was actually an enclos-
ure in Wilson’s letter to Pastore. The
error, though small, is regrettable. Also
regrettable is the inclination of many
persons in the high-energy physics com-
munity to brand as “antiscientific” (i)
those who do not share their enthusi-
asm for high-energy physics, in this
case the New York Times; and (ii)
those who reprint the views of those
who do not share their enthusiasm. The
Times editorial was not “gratuitously”
reprinted. It was deemed to merit space
in the news columns, because, as was
stated in an introductory note, the edi-
torial represented a departure from the
Times’s longstanding, undeviating sup-
port of all basic research. Since the
Times is generally considered to be
a publication of some influence, there
is every conceivable justification for
bringing this turn of events to the
attention of the scientific community.
The advancement of science, to which
Science is dedicated, is not served
by the perpetuation of fantasy or
obliviousness toward attitudes that do
not coincide with those held by par-
ticular segments of the scientific com-
munity.—D.S.G.
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NOW ANALYZE

UPTO 200 SPEGIMENS
AUTOMATICALLY BY
ATOMIG ABSORPTION

The tedious work in atomic absorp-
tion is making sample dilutions and con-
verting the output readings to usable
element concentration values. Running
the instrument itself takes far less time.

Our new Automatic Atomic Absorp-
tion Analyzer eliminates both these
time-consuming steps.

It automates the entire run, so that
now you can analyze up to 200 speci-
mens fully automatically and read off
their content of an element directly in
concentration.

The new Analyzer is built around the
Perkin-Elmer Model 303 double-beam
atomic absorption spectrophotometer.
If you already own a Model 303, you
won’t have to modify it to expand to
the Automatic Analyzer system. Just
add the Sampling Input Table, the Digi-
tal Concentration Readout Accessory
{DCR-1) and the PRS-8 Printer.

This new system gives you a sequen-
tially numbered, printed analysis of
every specimen. Your lab is freed from
time-wasting repetitive work. Accuracy
goes up, because human error is elimi-
nated in both dilution and calculation.
Cost per analysis is greatly reduced.

A number of design features devel-
oped by Perkin-Elmer have made the
success of the Analyzer possible. The

Typical readout from Model 4A Automatic AA
Analyzer shows,in the four-digit column at
the left, the sequential number of the analysis.

The four digits in the right-hand column

represent concentration in any convenient unit—in
this case concentration of iron in ppm.

three-slot Boling burner is essentially
free from clogging (it won't clog with
1:1 dilutions of serum or 50% solutions
of sugar). The double-beam system of
the Model 303 insures a stable baseline.
The hollow cathode element lamps can
be quickly interchanged, and the dou-
ble-beam system of the 303 eliminates
the need for warmup time. Multi-ele-
ment cathode lamps shorten time of
interchange even further.

Write for our new brochure describ-
ing the three models in our 4A series
plus reprints of application articles.
Instrument Division, Perkin-Elmer Cor-
poration, 723 Main Avenue, Norwalk,
Connecticut 06852,

PERKINF-ELMER
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Advancement of the Nation’s Health

In principle, in a democracy all aspects of the performance of the
Executive branch of the government should be subject to the informed
scrutiny of the electorate. In practice, only a few facets are examined.
The agencies of government are in part at fault for not issuing suitable
reports. In part the complexities of government operations make thorough
examination by the electorate impractical. This is especially true in the
domain of science and technology. Thus the agencies operating in
scientific areas have a special obligation to prepare simple, readable
reports, and at least some scientists should read them.

A report* issued by the National Institutes of Health last July especially
merits attention. It represents a major effort to inform the President, the
Congress, and the public. It contains information important to policy-
making. It presents a broad treatment of matters of great personal signif-
icance to every human being. It can be read with profit by any literate
person and provides excellent orientation as to the current state of
medical progress.

James Shannon, director of NIH, has been an astute and effective
advocate of basic research. At the same time he has wisely and con-
sistently protected basic research by emphasizing its relation to efforts
to improve the practice of medicine. Nevertheless, at times NIH has
been criticized as being insufficiently concerned with the application of
the results of its research programs. In June 1966 President Johnson
seemed dissatisfied when he said, at a meeting with directors of NIH,
“We must make sure that no life-giving discovery is locked up in the
laboratory. I plan to meet again in a few months with my health strategy
council to review their plans and to establish our goals.”

Faced with a major challenge to his policies, Shannon responded
thoughtfully and with dignity. His report, prepared with the help of
many key scientists in all the Institutes of NIH, is exemplary in its tone.
It tells of successes. It describes failures. It avoids flim-flam and hoopla.
Each Institute at NIH presents its case, often beginning with a statement
of its mission. These statements remind one of the multitude of ills that
beset mankind. The incidence of many diseases is surveyed, and their
cost to society estimated. Progress toward finding cures for major diseases
is described; so are the obstacles. The report also tells what is needed and
what is planned in the way of further efforts. It gives many specific
examples of medical problems, in which it is evident that hope for prog-
ress rests on continuing research. Thus, basic research is defended in an
unusually effective way. The report also repeatedly demonstrates that
NIH has been adequately concerned with meeting social needs.

Apparently President Johnson was among those who were convinced.
At a visit to Bethesda in July 1967 (Science, 24 July) he described NIH
as a billion-dollar success. Moreover, NIH is the only major agency
supporting basic research whose appropriation this fiscal year has an
appreciable chance of experiencing a substantial increase.

Medical research is fortunate in having a good case, but it is also
fortunate in having spokesmen who, without condescension, can give
the public an honest accounting that does not mortgage the future.

—PHILiP H. ABELSON

* The Advancement of Knowledge for the Nation’s Health: A Report to the President
on the Research Programs of the National Institutes of Health (Government Printing
Office, Washington, D.C., 1967).
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ratio-recording performer of thirteen
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tial analysis. Direct energy recording.
It's a past master at handling the
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ultraviolet to near infrared (160 mu
to 3500 my, a bonus talent unique to
the DK alone). And it co-stars with
Beckman accessories in other fea-
ture roles—flame photometry, fluores-
cence, spectroradiometry, reaction
rate studies, and reflectance.

The DK works with minimum direc-
tion—one or two control adjustments
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for successive routine analyses—~and

works on single-beam as well. A spe-
cial servo device delivers precise pen

and wavelength alignment and regis-
tration—one of eleven up-dating modi-
fications of the DK's original makeup
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...low stray light...high resolution
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compatibility. But why not see the
entire picture? Contact your local
Beckman Sales Representative for an
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wise dissimilar myelin lipids. Confirma-
tional relations between cholesterol and
any of the other myelin lipids may ac-
count for the formation of stable bi-
molecular complexes which impart or-
der and stability to the myelin sheet.
The organization of myelin lipids might
serve as a model for membrane sys-
tems such as those of the erythrocyte
where cholesterol is a major com-
ponent. But it should be understood
that cholesterol is not present at high
levels in many membranes.

Some doubts have been expressed
concerning the ability of unsaturated
phospholipids to form bilayers as they
do not form condensed monolayers as
easily as saturated ones. However, Van-
denheuvel pointed out that the energy
situation in bilayers differs consider-
ably from that in monolayers. There
is abundant evidence of the spontaneous
formation of micelles of bilayers and
single bilayers of phospholipid in an
aqueous phase. Moreover, there is evi-
dence to indicate that stability of bi-
layers depends on the presence of un-
saturated groups.

A fully unsaturated layer offers no
space through which water molecules
and small inorganic ions can pass. Even
assuming that a random movement of
chains will allow the formation of
transient pores, the actual porosity will
be low. Partial substitution by saturated
chains will increase porosity. The ratio
of 1 to 2 of saturated to unsaturated
chains in mitochondrial lipids would
seem to be optimal to give the neces-
sary porosity, fluidity, and stability to
the bilayers.

In discussing the lipids of animal
cell membranes, G. Rouser (City of
Hope Medical Center, Duarte, Califor-
nia) pointed out that analysis of or-
gans of vertebrates and invertebrates
shows that all animal cells contain very
similar polar (membrane) lipids. Phos-
phatidyl derivates of choline, ethanola-
mine, serine, and inositol occur in all
animal cells. Sphingomyelin occurs in
cells of all vertebrates and many in-
vertebrates, but in some individuals
ceramide aminoethyl phosphonate or a
related lipid replaces sphingomyelin.
Animal cells also contain glycolipids
but in widely varying amounts. Any
one organ, such as muscle, possesses,
qualitatively and quantitatively, the
same of a very similar phospholipid
composition for all vertebrates. Since
whole organ composition is largely
a reflection of the components of the
mitochondria and endoplasmic reticu-
lum, it is evident that these organelles

show very little species variation for any
one organ. The composition of brain
lipid of various species is very similar
though the amount of sphingomyelin
is apt to vary. In marked contrast,
however, is the large variability in phos-
pholipid composition of different or-
gans of the same species. This variation
is due to large differences in the
composition of the endoplasmic reticu-
lum of different organs. It seems that
the compositions of mitochondria and
nuclei of different organs and species
are very similar whereas those of the
cell surface membranes and endoplas-
mic reticulum are variable.

C. L. Hannay (Canada Department
of Agriculture, London, Ontario) de-
scribed methods for the preparation of
lipid complexes of globular micelles
from mixtures of ovalecithin, choles-
terol, and saponin. It was found that
all the structures, including the double
helices, could be formed from all man-
ner of ovalecithins but that there was
no certainty that all the structures would
be formed in any particular experi-
ment. One variant, for example, was
the degree to which the solvent was re-
moved from the lipids before their
suspension in saponin solution. The
discussion of this problem indicated the
complexity, and perhaps the lack of
biological reality, of the saponin mix-
tures.

Turning to bacteria, R. G. E. Mur-
ray (University of Western Ontario,
London) indicated their manifold ad-
vantages in providing systems suitable
for biochemical and biophysical studies
of membranes and their functions. He
discussed the anatomical features of
bacterial membranes and the properties
of the cell wall and protoplast mem-
branes. He demonstrated the great en-
largement of membranes in the de-
veloping spore and the continuous in-
tracellular stacked membranes of the
vitrifying organisms; he pointed out
the structural differentiation of areas
in bacterial membranes. Again the ques-
tion of reality of the structures pre-
sented by the electron microscope
arose. Are the cells fixed, he asked,
in the dynamic state normal to them
or do they assume the nearest stable
configuration?

The properties of membrane prep-
arations from halophilic organisms
(Halobacterium halobium) were the
subject of comment by C. McClare
(Kings College, London, United King-
dom) who was mainly concerned with
the bonds existing between the mem-
brane components. In these organisms,
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Galvanometer
with brains

ESI| has combined the best features
of the classic galvanometer and the
modern electronic voltmeter in the
Model 900 Nanovolt Galvanometer.

How do you create a galvanometer
with true nanovolt sensitivity that is
really practical to use...an instru-
ment that doesn’t require hours of
delicate dial twiddling, trapdoor ad-
justments or experimental hook-ups?

You give it brains. Brains in the
form of feedback circuits that auto-
matically control speed of response
and damping for each of its 12 cali-
brated ranges. Our Model 900 Nan-
ovolt Galvanometer operates from
any source resistance without
changes in speed of response or
damping characteristics. Noise is
less than 2 nanovolts for any source
impedance.

The instrument consists of two
units—the control unit shown above,
which is the brains of the outfit, and
a galvanometer unit. The Model 900
is ideal for use with high-accuracy
and high-resolution potentiometers
and bridges; for the calibration of
thermo-couples, strain gauges, ther-
mopiles, standard cells and the like.
It also has applications in the mea-
surement of tiny voltages or currents
in experimental chemistry, physics,
biology or medicine. A fixed inputre-
sistance of 1 kilohm allows calibrated
ranges for both voltages and current.

Through solid state circuitry,
we’ve been able to combine the best
of two worlds in the Model 900. It
has the high sensitivity and ac rejec-
tion of mechanical galvanometers.
But it also has the multiple cali-
brated ranges, meter readout, and
operation simplicity of modern elec-
tronic voltmeters. It’s an honest
nanovoltmeter with high sensitivity
and complete guarding to simplify
measurements in the microvolt area.

You’ll have more time to use your
own brains if your galvanometer has
some of its own.

ESI, 13900 NW Science Park Dr.
Portland, Oregon 97229. -
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it was interesting to note, there may be
a concentration ratio of potassium ions
between cell water and medium of 100
to 1. Whether there is an active ion
pump in the bacteria is not yet known
with certainty. He showed that the
membranes may be isolated by
rupturing the cells with glass beads or
subjecting them to osmotic shock with
0.02M MgCl,. After treatment of the
membranes by chloroform-methanol
extraction, or by dialysis followed by
centrifugation, two types of protein
are obtained. However, the major por-
tion of the lipid is found to be as-
sociated with one or other of the pro-
teins. This suggested that in vivo lipids
are bound to both types of protein by
two kinds of bonds which are labile
to one or other treatment. One protein
has a high proportion of acid (glutam-
ic, aspartic) residues but seems to have
a hydrophobic face as it associates with
lipids. The other protein type seems to
bind the lipids ionically since it is not
itself soluble but is taken into chloro-
form-methanol as a lipoprotein. It
would seem that the ionic bond is an
intermolecular chelate between the lipid
head group, phosphatidyl glycerophos-
phate, magnesium ions, and a complex
of acid and basic groups on the pro-
tein. The general properties and simi-
larities of the lipoprotein and proteo-
lipid fractions obtained may be broad-
ly understood in terms of their inter-
actions with water, strong salt solu-
tions, and hydrophobic media.

M. Kates (National Research Coun-
cil, Ottawa) reviewed the present knowl-
edge of lipid composition in bacterial
membranes. Attempts were made to
correlate the phospholipid and fatty
acid composition with the taxonomic
classification of the bacteria. Kates
pointed out how there is considerable
variation in the composition of bac-
terial fatty acids and emphasized the
dynamic aspects of bacterial membrane
composition. This may vary consider-
ably according to the nutritional con-
ditions. Moreover, the degree of
saturation of bacterial fatty acids ap-
pears to be a function of the time of
growth of the organism as well as
the temperature. With halobacteria
the cell envelopes are high in lipids
with but little mucopeptides. Dihy-
drophytol ethers of b-glycerophos-
phates are also present in the lipids of
all halophilic microorganisms; and
such ethers are not present in non-
halophiles.

The phospholipid composition of bi-
ological membranes was further dis-
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cussed by L. L. M. Van Deenan (Uni-
versity of Utrecht, Netherlands) who
described experiments on monolayer
interactions between phospholipids and
cholesterol. The interactions, though
complicated, indicated that cholesterol
may contribute to a high degree of
molecular organization. Selective lysis
of the cell membranes of fungi or
erythrocytes, but not bacteria, brought
about by application of polyene anti-
biotics, was studied in mono- and bi-
layers of different lipid composition.
The action of these drugs depends on
the ratio of phospholipids to sterols.
They bring about reorientation of lip-
ids rich in sterols without affecting lip-
oproteins such as ATP-ase. Studies
were made of the structural require-
ments of the fatty acid constituents of
phospholipids to serve as membrane
components. The monoacyl-phospho-
glycerides, and possibly lysolecithins,
play a role in the regulation of the
fatty acid composition of the compo-
nents. The ratio of differently charged
head groups of phospholipids is geneti-
cally controlled in mammalian cells
such as erythrocytes. In some bacteria
(Staphylococcus aureus and Bacillus
megaterium) major changes can be in-
duced in the relative proportions of the
phospholipids by changing the pH of
the nutritional medium. Even the shape
and properties of the protoplasts vary
according to the pH. In B. megaterium
a glucosamine phosphatidylglyceride is
present whose content depends on the
nutritional conditions.

A. D. Bangham (Institute of Animal
Physiology, Babraham, United King-
dom) discussed phospholipid models
for passive diffusion studies. Molecular
orientation and dimensions of the mem-
branes are in accord with a bilayer
structure. Fach membrane forms a
closed surface separating one compart-
ment from another. The membranes are
permeable to water. However, different
phospholipids form membranes exhibit-
ing differential permeabilities to cations
and anions, and exchange diffusion can
occur. Some membranes can distin-
guish between K+ and Na+; the pres-
ence of Ca++ may have critical effects
on permeability possibly through chela-
tion. Ammonium ions are more freely
permeable than K+ or Nat.

Flux rates of ions across phospho-
lipid layers were described by J. H.
Schulman (Columbia University, New
York) who pointed to the high rate
of flux of iodide as compared with
other ions. He has measured fluxes
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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.




Why are CD'rats so different?
Because they're all alike.

When we supply CD rats, you supply the variables. Because
Charles River rats are bred for uniformity. O Every animal is
COBS® (caesarean-originated, barrier sustained). That
means the strictest controls imaginable. Like pasteurized
food, sterilized bedding, bacteria-free air, nucleus stock kept
in germfree isolation. O The result: Absolute quality. De-
pendability . . . test after test. Just tell us how many animals
you need. When and where. You'll have them within hours.
Please write for our price list. Charles River Laboratories,
Inc., Wilmington, Massachusetts, U.S.A. or Elbeuf, France.
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Our standard model. Options slightly extra.
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Value is a balance by Roller-Smith

Model LGO500MG.

» Range 500 mg.

» Accuracy =1.0 mg.

« Tared capacity 1500 mg.
« Magnetically dampened
« Only $290

The LGO500MG is the result of over
50 years experience in the preci-
sion balance field. And just one of
28 models made by Roller-Smith,
ranging from 3 mg. to 50 grams.
This complete line covers all appli-
cations, and includes a Universal
Yarn Numbering Balance, a Ber-
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man Density Balance and the
unique Rosano™ Surface Tensio-
meter. Prices? Remarkably reason-
able. Remember: for precision
balances, look to Roller-Smith first.

ROLLER SMITH
PRECISION BALANCES

Federal Pacific Electric Co., 50 Paris Street, Newark, N. J,

from an aqueous phase to oil and
thence to an aqueous phase and showed
how the fluxes are affected by phos-
pholipid layers. Schulman described the
ingenious experiments whereby ions
may be moved from an aqueous phase
into a phase such as pentanol by the
use of carriers such as 0.01M lauric
acid, stearic acid, or lecithin. While
such models are of great importance
for our knowledge of diffusion through
phospholipid layers, we still recall that
proteins are present in natural bilayers
and that these may well affect the prop-
erties of permeability and diffusion.

Turning to problems of ionic trans-
port, Skou (Aarhus University, Den-
mark) showed that the membrane-
bound ATP-ase sensitive to Na+ and
K+ fulfills many of the requirements
of an ion transport system. It is reason-
able to conclude that the enzyme plays
a major role in the active transport of
cations across the cell membrane. The
enzyme apparently has two sites with
affinities for cations, one where the affin-
ity for Na+ exceeds that for K+ and
the other where the affinity for K+ ex-
ceeds that for Na+. The affinities are
influenced, in a manner not yet under-
stood, by adenosine triphosphate (ATP)
which increases the affinity of Na+
for the Na site and diminishes that of
K+ for the K site. ATP also affects
affinity of the enzyme for strophanthi-
din.

The cations at the two sites con-
trol the manner in which ATP is
broken down. With sodium at both
sites the hydrolysis of ATP leads to
a phosphorylation of an enzyme com-
ponent. No such phosphorylation is
evident with K+ at one site and
Na+t+ at the other. The possible con-
formational changes brought about in
the enzyme protein by the cations, and
the changed affinities, are problems of
great importance which have to be
solved. Such solutions are required be-
fore acceptable models can be de-
veloped. It should be emphasized that
the ATP-ase is a lipoprotein which
when treated with phospholipase loses
its specificity for Na+ and K+.

Studies of the membrane-bound
ATP-ase, believed to be involved in
coupled transport of Na+ and K+ in
animal tissues, were the subject of
discussion by L. E. Hokin (University
of Wisconsin, Madison) who has found
that its alkylation by diisopropylfluor-
phosphonate (DFP) is blocked by ATP
and other nucleotides at higher con-
centrations. Either the cardiotonic ste-
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BATTERY-OPERATED

MOBILE
INFUSION
PUMP

MODEL ML-5
Adjustable flow rate: 1.5 to 6 mi/day

<« Patient is completely ambulatory
during continuous infusion.

A new, completely mobile miniature infusion pump has been
added to the Sigmamotor series of precision infusion pumps.

The tubing pump, motor, speed control and rechargeable
power pack are contained within the unit. The unit may be
supported by straps or placed in a pocket.

Flow rate is variable and may be set exactly by means of a
plug-in meter. The power pack supplies current to operate
the pump for 70 to 100 hrs. without recharging or replacement.

The power pack charger may be attached directly to unit for
recharging or it can be used to charge a spare power pack

Write for complete information

SIGMAMOTOR, INC.

68 North Main Street, Middleport, N.Y.
Phone: Area Code 716 RE 5-3411
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for
e 114 to 22 cu. ft. capacity
e RESEARCH e Pulldowns from ambient to —140°F.
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e TESTING manship, and preauthorized service
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® Prompt delivery
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For your free Revco File Folder show-
ing all Revco low temperature cabinets,
write Revco, Dept. s.107

INDUSTRIAL PRODUCTS DIVISION
REWVCO INC
Deerfield, Michigan

The Ultimate in Low Temperature Cabinets

STOP...

Throwing Away Counting Vvials
Contaminated by Radioactivity!

NEW BUCHLER
REFLUXO-WASHER
MAKES CONTAMINATED
VESSELS REUSABLE

A busy laboratory can recover the cost of the stain-
less steel Refluxo-Washer in just a few months! One
liter of solvent, which can be used several times will
decontaminate 140 vials in just 90 minutes. The
Refluxo-Washer is 18” High x 17" Diameter and
is equipped with stainless steel baskets, immersion
heater, cooling coils and a drain valve for removing
contaminated solvents.

Write for Bulletin S$-2-3100

LABORATORY APPARATUS * PRECISION INSTRUMENTS

BUCHLER INSTRUMENTS, INC. (
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Rapid protein concentration and
purification . . . molecular separation
. . . protein-free filtrates . . .
ion binding studies . . . dialysis

ULTRAFILTRATION

DIAFLO Ultrafiltration offers a reliable, highly ef- ;

ficent laboratory system for rapidly producing pro-
tein concentrates and protein-free filtrates, removal
of low molecular weight solutes, ion binding studies
and dialysis.

Now in use in hundreds of research and clinical
laboratories, the DIAFLO system is built around a
new class of synthetic polymer membranes exhibit-
ing extremely high water flow rates and controliable
solute retention characteristics with cutoffs at 500,
1,000, 10,000 and 50,000 M.W. The DIAFLO Mem-
branes are non-denaturing, non-plugging and re-
useable. Taking full advantage of these unique
properties, Amicon has also developed a series of
compact Ultrafiltration Cells and accessories which
produce systems handling volumes from 1 mi to
12 liters.

Write or call collect for new free DIAFLO Catalog
of detailed product and application data.

AMICON corporation

25 HARTWELL AVE., LEXINGTON, MASS. 02173 - 617-861-9600
'-------------------‘

Typical DIAFLO
Concentration Cell

i AMICON CORPORATION, Dept. A-30 i
25 Hartwell Ave., Lexington, Mass. 02173
i Please send new free DIAFLO Ultrafiltration Catalog. i
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. i
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| o |
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| i
. Street l
City. State Zip Code
.-------------------‘
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Four Answers
To Your Most Difficult
Incubation Probiems...

{ Large Capacity Refrig-
erated Incubators with
controlled tempera-
ture, humidity, CO.:

Convenient refrigerator size in-
cubator has large load capacity
yet takes only 6 sq. ft. of floor
space. Model 528 gives con-
trolled temperature 5 to 50°C,
ambient to 98% relative humid-
ity and 0 to 20% carben dioxide!

3 Bench Top Controlled
Temperature, CO. and
humidified incubators:

Hotpack’s 518 incubator is fully
stainless steel with inner glass
viewing window and controlled
temperature 35 to 60°C, CO,
and with elevated humidification!

Qlarge Capacity Con-
trolled Temperature,
Humidity and CO:

Incubators:

Hotpack's 1236-37 series incu-
bators with single and double
doors gives 25 cu. ft. of load
area. You get controlled tem-
perature 35 to 60°C, ambient
to 98% relative humidity and
0 to 20% carbon dioxide!

4 Undercounter General
Purpose Refrigerated
Incubators with or with-
out controlled heat:

Models 531 and 535 are de-
signed for space-saving under-
counter use. Model 531 gives
—915° to +412°C operation;
535 gives 5 to 50°C. Both fea-
ture self-contained refrigeration.

QF # .

lo1toCCs

HOTPACK CORPORATION
5086 Cottman Ave.
Phila., Pa. 19135
IN CANADA: HOTPACK (CANADA) LTD. WATERLOO, ONT.
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roids or K+ potentiate the alkylation
by DFP, and K+ antagonizes protec-
tion of the enzyme by ATP. Just as
ATP affects the affinity of K+ for
ATP-ase, so does K+ affect the af-
finity of ATP for ATP-ase. As the
steroid or K+ acts at the outer surface
of the membrane and ATP acts at
the inner surface, the former presum-
ably brings about a conformational
change affecting the relative affinities
of DFP and ATP at the substrate site.
Conceivably the steroid may also af-
fect the affinity of K+ for the enzyme
strophanthidin-bromo (or iodo) acetate
irreversibly inhibits the enzyme by al-
Kkylation at the steroid site. This reaction
combined with a triple labeling tech-
nique has made it possible to isolate
a lipoprotein, on chromatography, with
suitable labeling. The molecular weight
of such a lipoprotein was calculated
to be of the order of 175,000. As-
suming one strophanthidin site for each
ATP site, the protein was considered
to be 50 percent pure.

P. G. Scholefield (McGill Universi-
ty, Montreal) discussed the role of
Na+ in transport reactions. He
pointed out that Na+ is not required
for translocation as it is not needed
for the process of exchange diffusion,
which is also independent of ATP.
Moreover, this process may not be
affected by substrate analogues that
block transport. Thus it is evident that
the carriers involved in exchange dif-
fusion and active transport are not
necessarily the same. Although, as is
well known, Na+ is needed for many
forms of transport, it may not be es-
sential for all transport systems. It is
clear also that sodium movement may
occur without necessarily having an
effect on the transport of an amino
acid, as for example, that of aminoiso-
butyric acid in rat diaphragm. Thus
it is evident that Nat is required
more for the operation of some sys-
tems than for others. The sodium
effect on transport may in fact be due
to conformational changes in the car-
rier protein that may result in changed
transport velocities. Its effect on mem-
brane-bound ATP-ase is doubtless a
basic mechanism. However, it was
pointed out in discussion that in some
bacteria no Na-K-dependent ATP-ase
is present though concentrative up-
take occurs. It was also pointed out
that certain bacterial transport systems
are not dependent on Na+. Discus-
sion indicated the pressing problem of
throwing further light on the precise
relation between the kinetics of ionic

6 OCTOBER 1967

‘ _costly steel cages. But you get even

What else should you
- expect from plastic

Econo-Cages

#90 Restraining Cage

and sturdter

Naturail}', you expect to save money
when you choose plastic over more

more value when you choose one from
the leading manufacturer of plastic
cages. For example, you'll get a cage
that meets all your requirements . . .
anythmg you want — permanent cages
in a wide variety of sizes and advanced

PERMANENT ECONO-CAGES
Best buy in cages. Cost much less than stainless
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tive cages.

» 20% thicker walls—won’t warp like cages with
thinner walls

« Take repeated sterilization cycles

« Meet or exceed |.L.A.R. Standards

« Wide choice of sizes and materials

#10 SERIES. Hnusmg hamsters, rats, and mice.
117 x 82" x 6” deep.

#20 SERIES. Housing and breeding mice.

111" x 712" x 5” deep.

#30 SERIES. Housing and breeding mice.

19”7 x 10%2" x 518" deep.

#40 SERIES. Housing and breeding rats and

hamsters. 19” x 102" x 618" deep.

#50 SERIES. Housing and breeding hamsters and
rats. 127" x 147" x 658” deep.

#60 SERIES. Housing and breeding mice.

137" x 858" x 5¥3” deep.

#70 SERIES. Housing cage for rats, guinea pigs,
hamsters. 16” x 20” x 812" deep.

All cages available in these materials . . .

POLYCARBONATE. Completely autoclavable, tem-
peratures to 290°F (143°C.) Transparent. Un-
breakable.

POLYPROPYLENE. Economical, washable and sani-
tizable at temperatures to 250°F (121°C). Resists
chemicals and solvents. Translucent. Good impact
resistance.

ACRYLONITRILE. A clear material at a budget price.
Temperatures to 180°F (82°C).

 Plenty. Like choice of sizes and materials

besides low price?

constraction that ‘takes h‘drd' use.

plastics; a_spec;al dxspnsable; gnge, plus
metabolism and restraining cages. You'll
also get top quality. We're the leader.
We have to make our cages better and
sturdier than anyone else’s. Expect fast |
service, too. Our distributors across the

country will dellver whatever cage you .
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DISPOSABLE ECONO-CAGES E
Low-cost disposable cages make

cleaning obsolete. ;

« Throwaway cages eliminate labor
and cleaning equipment costs

» Let you use new cage for each
experiment

« Need no supports

ECONO-CAGE #21. Clear, polystyrene

rigid cage for mice.

1112” x 734% x 5" deep.

ECONO-CAGE LIDS

Models available to fit all cages: zinc
plated steel; single-piece galvanized
wire mesh; galvanized wire mesh

mounted on polycarbonate plastic ;

frame; stainless steel,

ECONO-METABOLISM UNITS

A plastic metabolism unit with 100%

visibility for less than $40.

+ Complete separation of urine and
feces

» Clear, unbreakable polycarbonate

« Withstands temperatures to 290°F
(143°C)

ECONO-CAGE #110. For mice and

hamsters.

ECONO PLASTIC
RESTRAINING CAGES
Provide maximum visibility and easy

access to restrained rodents. Avail-
able in three sizes.

For camplete details call ynur Econo-Cage dumbutor
- . . or send for our new catalog showing the complete Econo-Cage line.

SCIENTIFIC DIVISION

EZIF MARYLAND PLASTICS, INC.

9 EAST 37TH STREET, NEW YORK, N.Y. 10016
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COORS AD-99

Alumina
ubes &
Crueibles

HIGH PURITY, IMPERVIOUS, RECRYSTAL-
LIZED ALUMINA TUBES AND LABORATORY
WARE. Coors AD-99 Alumina is an im-
pervious, high purity alumina ceramic with
exceptionally high refractory properties. It
is an ideal material for thin-walled cruci-
bles, thermocouple insulators, protection
tubes. It offers the advantages of: High
mechanical strength; maximum operating
temperatures up to 1900°C, if fully sup-
ported; inert, even at high temperatures.
Coors AD-99 tubes and laboratory ware are
made in standard sizes and forms, or in
custom forms for special requirements.
Write, today, for catalog showing all stan-
dard Coors alumina tubes and crucibles.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COORS
u0 s.A.

COORS PORCELAIN COMPANY, GOLDEN, COLORADO
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and molecular transport and the mo-
lecular architecture of the cell mem-
brane. If there is a relatively small
number of transport sites at the mem-
brane they may never be visualized
by the electron microscope. It will be
necessary to decide as to whether there
are active patches for transport or
whether there are on the membrane
reversible deformational changes that
cause changed rates of transport or
whether in fact both mechanisms op-
erate.

In considering specific factors in-
volved in molecular transport, E. P.
Kennedy (Harvard University, Boston)
described work leading to the finding
of a protein localized in the membrane-
containing fraction of Escherichia coli
that is an essential component of the
lactose transport system. Techniques
were devised for labeling this pro-
tein. Study of the genetic control
of the protein revealed that it is the
product of the y gene of the lac operon.
Study of the interaction of the mem-
brane protein with g-galactosides in
cell-free systems strongly suggests that
the protein must have two distinct sites
for binding sugars.

V. P. Cirillo (State University of
New York, Stony Brook) described
investigations into the mechanism of
monosaccharide transport in two strains
of Saccharomyces cerevisiae, one an
asexual diploid and the other a sex-
ual haploid. By use of nonmetab-
olizable sugars it was found that the
mechanism is apparently a carrier-
mediated, facilitated diffusion. The proc-
ess of uptake shows saturation kinetics
and exhibits both marked substrate se-
lectivity, and competitive inhibitions,
among the transported sugars, as well
as counter transport. Both strains have
at least two monosaccharide transport
systems—a constitutive “glucose” sys-
tem and an inducible ‘“galactose” sys-
tem. From analysis of their relative
affinity and inhibition constants, the
structural requirements for the glucose
system and the inducible galactose sys-
tem were worked out.

Inducibility of the galactose trans-
port system in the haploid strain is
under genetic control and in these cells
the transport system is equally well
induced by D-galactose and by its non-
metabolized analogues b-fucose and
L-arabinose.

D. M. Miller (Canada Department
of Agriculture, London, Ontario), in
discussing sugar transport in human
erythrocytes, concluded that the sug-
gestion that the sugar forms a com-

SET-A-PET
SET-A-PET
SET-A-PET
SET-A-PET
oET-A-PET
SET-A-PET
SET-A-PET

SET-A-PET

(Patent Pending)

REPEAT ANALYSES

B Simply set knob, press plunger, and
solution is dispensed.

B Delivers 0.3 to 6.3 ml with 0.05%
repeatability; 0.1 ml graduations.

B Made of Teflon* and glass to resist
most chemicals and prevent salt
crystallization.

W Complete with 500 ml amber bottle
and intake filter — $69.50 FOB, N.Y.

*T.M. Dupont DeNemours & Co.

eric)l( sobotka
company, inc.
110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293.9272

SCIENCE, VOL. 158



thru vertebrate

Relialab offers new, low-cost, modular environmental rooms
to meet your exact requirements for cultures, biologicals,
animal rearing, food sampling, etc. All are the result of
Tenney space age technology. Standard sizes: 4’ x 4’ x 8’ to
12’ x 12’ x 8'. Custom sizes also available. Temperature
ranges: -20°C to 60°C. ; humidity control is standard
option. Write or call today for complete information.

- by llﬂgﬁl«gy
1090 Springfield Rd., Union, N. J. 07083 « (201) 606-7870 _

Disposable
filter units
sterilize

liguids

Swinnex® Filter
Units sterilize or ultraclean small volumes of liquids
such as ophthalmic solutions and radioactive tracers
dispensed from a hypodermic syringe. They are pre-
assembled with a sterile 0.45 or a 0.22 micron Milli-
pore filter in place. Write for a copy of Data Sheet
SW-1325. Millipore Corporation, Bedford, Mass. 01730.

Mlliporé
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how the
PHYSIOGRAPH®
saves time
and...increases
teaching efficiency

This precise physiological recording system
permits the professor and student alike to
place the emphasis where it belongs—on the
actual laboratory experiment—rather than
on the technicalities of complicated equip-
ment. Operational simplicity allows the stu-
dents to set up their own experiments
rapidly and efficiently. The E & M PHYSIO-
GRAPH?*, with its wide variety of available
transducers and accessories, has unparal-
leled versatility in teaching and research sit-
uations in any of the biological sciences.
Write for 32 page, illustrated catalog.

E & M INSTRUMENT CO., INC.

Instrumentation for Research & Education

Box 14013 « 6030 England Street « Houston, Texas 77021

* Physiograph is a trademark of E & M Instrument Co., Inc.
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Eureka box.

The mere presence of a Kontes Sweep Co-Distiller in a lab
seems to inspire inventiveness.

The unit was originally designed for sample clean-up of
organophosphate pesticides*. As a result of recent
modifications, new applications are appearing regularly.

The co-distiller can now handle both organophosphate and
chlorinated pesticides. Two food chains have used it to
separate caffeine from coffee with 100%, efficiency.

A chemical company uses it to separate

monomers from polymers.

New Uses

In addition to separation techniques, the co-distiller has been
used in conversions, hydrogenations, dehydrogenations,
pyrolysis, and catalytic reactions. It is an important new

tool for gas chromatography, spectroscopy (infrared, x-ray
and ultraviolet), NMR, and other methods. The apparatusis
also useful for all types of bench scale work, especially when
small quantities are called for. And with minor modifications,
it can operate under vacuum or moderate pressure,
permitting even greater versatility.

Construction and Operation

The co-distiller consists of a control console and condensing
bath, a fully proportional 100 to 400°C oven (+0.5°C) that
accommodates four specially designed tubes, and a

closed glass and Teflon} system. Operation is simple and
fast. Extract samples are injected into the tubes. With the
sample tube hooked to a GC unit, secondary operations are
eliminated. Recovery of 90-999%, can be expected, with
residue levels as low as .025 ppm.

Run Time

Typical run times average 30-35 minutes, compared to 2-3
hours with conventional methods. Sample tubes and
adsorption columns are available pre-packed to minimize
downtime. Several units in your lab will allow processing

of hundreds of samples per day.

The Kontes co-distiller is priced from $300, depending on
model and accessories. For further details, contact your
Kontes representative or write direct.

*Reference—J.0.A.C., Vol. 48, Dec., 1965, “A Sweep Co-Distillation Clean-up Method for Organophosphate

Pesticides”, by R. W. Storherr & R. R. Watts,
+Trademark of DuPont

KONTES

Vineland, New Jersey
Regional Distributors: KONTES OF ILL., Franklin Park, I1l. « KONTES OF CALIF., Berkeley, Calif,
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MICro
manipulators

We offer the widest choice of calibrated me-
chanical drives in various sensitivities, plus
numerous accessories, including optional tilting
and rotating devices, dual assemblies on com-
mon baseplates, magnetic chucks, and instru-
ment holders.

Brinkmann Micro Manipulators are available in
over 40 basic models. All are in stock for im-
mediate delivery.

BRINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N. Y. 11580/ED 4-7500
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Harford cages
designed to your
specifications
and new Federal

regulations!

HARFORD GIVES YOU A CHOICE of
quality cages for holding, testing or
fowl,
game birds, mice, rats and other

isolation of poultry, water

rodents.

HARFORD GIVES YOU A FULL SE-

LECTION of cages for primates,

dogs, cats, rabbits and guinea pigs
designed and constructed to con-

form to new Federal Regulations!

We build cages with your animals in
mind. Whether it's one cage or an

entire system in special sizes con-

forming to- Federal Regulations, ask
us. Send your specifications today.

Manufacturing animal cages since 1938

Harford

Metal Products, Inc.
Building 101
Aberdeen, Md. 21001
272-3400 (301)
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plex with a carrier moving faster
through the membrane than the free
carrier is inadequate to account for the
present evidence. He considered an al-
ternative mechanism, in which simple
carrier transport within the membrane
is flanked by two first-order processes
(such as slow diffusion layers). Each
occurs at each side of the membrane,
which would account for the results.
He also developed a pore theory in a
very ingenious manner that would ex-
plain his results; however, this sugges-
tion was not greeted with enthusiasm
by the morphological membranologists.

S. Fleischer (Vanderbilt University,
Nashville) dealt with the role of lipids
in the structure and function of the
mitochondria. He showed how ex-
traction of mitochondria with acetone-
water leads to a block in electron
transfer which can be relieved by the
addition of coenzyme Q and not the
other neutral lipids. Another meth-
od of extraction leads to a condition
of block of electron transfer which is
reactivated by addition of the appro-
priate phospholipids as well as coen-
zyme. Thus, for the first time, a func-
tional requirement of the phospholipids
in the electron-transfer chain is de-
monstrable. Phospholipase treatment
can also be used for removal of phos-
pholipids in order to demonstrate their
requirement in, say, succinate oxida-
tion. It is of course an old observa-
tion that phospholipase A can block
succinate oxidation in cell preparations
but the reconstitution described by
Fleischer is a considerable advance.
Gross morphology of the mitochon-
drial inner membrane is not apparent-
ly altered after removal of even 95
percent of the lipid. The “unit mem-
brane” is preserved. It would be neces-
sary to postulate, on the Davson-
Danielli model, the presence of cross-
links holding the proteins apart. The
enzymes of the electron transfer sys-
tems in the mitochondria are consid-
ered to be an integral part of the
membrane proteins.

L. Ernster (Stockholm, Sweden) dis-
cussed electron transport in intracellu-
lar membranes. He showed how three
types of electron transporting systems
(the respiratory chain, the NADH-
cytochrome by reductase, and the
NADPH-linked hydroxylase) are as-
sociated with intracellular mem-
brane structures. The respiratory chain
is present in all animal tissues except
nonnucleated erythrocytes and is asso-
ciated with the inner mitochondrial
membrane. The NADH-cyt b; reduc-

CONTROLLED
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® EXPANDABLE FROM 100 TO 500 TUBES,
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OF YOUR LABORATORY m AUTOMATIC
FILLING DEVICE FOR OVERNIGHT RUNS

The Countercurrent technique has proven invaluable in many flelds.
Write for bibliography which best covers your field of interest—
Apparatus and Reviews, Theory, nucleic acids, polymers, polypeptides,
lipids and lipid steroids, aliphatics, amino compounds, antibiotics,
aromatics, natural products, and inorganics.

Circle Reader Service Card for Data Sheets

APPARATUS
CORPORATION
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Countercurrent
220 S. 40th St.,
Philadelphia,
Pa. 19104

IS YOUR
LABORATORY

Most controlled en-
vironment cham-
bers take a lot of
laboratory space—
but not Percival's
space-saving new
E-30. Two E-30's
fit on a desk and
still leave room for
papers! The 6 cubic
foot growth area is
precision controlled
by a system nearly
identical to that
used on large walk-
in chambers.

There's versatili-
ty, too—E-30's low
price enables you
to purchase more
than one unit. Com-
pare experiments
side by side simultaneously under widely divergent condi-
tions of temperature, light intensity, light quality and
photo-period.

Write today for full details on the E-30. If you haven't
been keeping up-to-date with Percival, ask for our cata-
log describing the entire line of controlled environment
chambers—from desk models to gigantic walk-ins with
a full range of instrumentation and accessories.

PERCIVAL REFRIGERATION & MFG. CO.

1442 Walnut Street « Des Moines, lowa 50307

CROWDED?

MODEL E-30

SINCE 1888

REFRIGERATION

GRALAB

ALL-PURPOSE TIMERS

Easy to see and set! Large 8~ dial can be set for any time within range
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Models at $26 to $33. Write for new 8-page illustrated catalog.

DIMCO-GRAY COMPANY
207 E. Sixth St., Dayton, Ohio 45402
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thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
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tase, occurring abundantly in the liver,
is associated both with endoplasmic
reticulum and with the outer mito-
chondrial membrane. The NADPH-
linked hydroxylase system is associated,
in the liver, with the endoplasmic reticu-
lum and in the endocrine glands with
the mitochondria. Association with the
membrane structure endows the elec-
tron transport systems with properties
that distinguish them, both quantitative-
ly and qualitatively, from a random
mixture of enzymes. These properties
are essential for cell function. Mem-
branes play a basic role in the main-
tenance and regulation of physiological-
ly adequate levels of electron transport
systems, as indicated by studies of thy-
roxin-induced synthesis of the respira-
tory chain or the drug-induced synthe-
sis of NADPH-linked hydroxylase.

The conference, which included an
address by T. Tearell (University of
Uppsala, Sweden) on integrative view-
points in membranology, made all
aware, if they were not already aware,
that the biological membrane is much
more than a sum of its parts and that it
is an entity of as profound importance
for the life of the cell as any other or-
ganized constituent of the cell. It was
evident that the generation of mem-
brane components that control the
fluxes of cell constituents is geared
to the processes of enzyme syntheses
and so to the processes of lipid and
protein biosyntheses. How this inter-
dependence is brought about, and the
precise nature of the phospholipid-
protein associations that control mem-
brane function, are some of the main
problems in present-day membranology.

The conference was sponsored by
the Biochemistry Division of the Chem-
ical Institute of Canada and the Ca-
nadian Biochemical Society.

J. H. QUASTEL

Kinsmen Laboratories of-
Neurological Research,
Upniversity of British Columbia,
Vancouver, British Columbia, Canada

Drug Information

The first of five projected confer-
ences on drug information was held
in Princeton, New Jersey, 4-7 June
1967, and dealt with the drug informa-
tion which members of the health pro-
fessions and health services require in
order to function efficiently. These con-
ferences, organized by Frank Fremont-
Smith, are part of the Program of the
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PRE-FAB PANELS

v

OVENS AND

1

SIMPLE —
PPN = CONOMICAL

COMPLETE
INFORMATION
NOwW
AVAILABLE
WRITE FOR

BULLETIN 20Te=
TS-P-6710

ENCLOSURES wm

INSULATED PRE-FAB

PANELS °y KOCH

For OVENS - DRYERS - ENVIRONMENTAL
SHOP OFFICE - LAB CLEAN ROOM-

PILOT and LABORATORY
CABINET
OVEN

by
KOCH

Standard Size / Working Capacity 12 cu. ft.
Range up to 500 F / Electric Heating Unit

Recording Temperature Control and Stand
Optional Equipment

Phone, wire
or write
for information
File 15-0-6710

Easily Installed or
Moved and Reassembled

GEORGE

[ THERMAL PRODUCTS DIVISION KocH

SONS, INC.
Evansville, Indiana 47704

PRE-FAB INSULATED STRUCTURAL & ACOUSTICAL PANELS
AIR OR WATER COOLED L10UID CHILLERS
CABINET OVENS / SHELF OVENS / AIR MAKE-UP UNITS

TAPES & LABELS

(we make them)
Youcan.....

WRITE ON THEM e PRINT

ON THEM ¢ COLOR THEM
e NUMBER THEM

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

PROFESSIONAL TAPE COMPANY, INC.
365 East Burlington Road, Riverside, 111, 6054

161




The new range of EMI photomultipliers with
“SUPER"” S-11 photocathodes will enhance your
project performance. High quantum efficiency,
(23/24%) high gain at relatively low overall
voltage, and low dark current at the rated over-
all sensitivity are typical of these types. They
maintain the EMI standard of excellent gain
stability and linearity. The narrow spread in
characteristics makes these types ideal for sys-
tems or for multiple installations. The table
below gives the typical values for the signifi-
cant parameters.

Anode Dark
Type Amps/ Volts/ Current

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

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

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

y S/ hittalkenr

€C O R P OURAT 11 ON

GENCOM bivision

80 Express St., Plainview, L.I., N. Y.
516-433-5900
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Interdisciplinary Communications Pro-
gram of the New York Academy of
Sciences, which has as its goal multi-
professional discussion in depth in con-
trast to the usual reading of formal
papers.

The discussion was opened by Irving
S. Wright, professor of medicine at
Cornell University Medical School,
New York City. A second session on
this subject was opened by William G.
Clark, of the Veterans Administration
Hospital, Sepulveda, California. The
discussions emphasized that members
of the health professions and health
services want to know what drugs do,
and how they may be used satisfac-
torily in practice, as well as full in-
formation on possible side effects of
drugs and what toxic reactions are pos-
sible or probable.

The second part of the conference
explored the matter of what members
of the health professions and health
services should know about drugs in
order to function effectively. Louis
Lasagna of the Johns Hopkins Hos-
pital, Baltimore, and Arthur Ruskin of
the Food and Drug Administration
opened the discussions.

It was emphasized that names are
important and that full information on
public and various trade names for
the same chemical compound should
be fully available. Much confusion
might be avoided if the public or “gen-
eric” name of a drug were used, with
the name of the companies producing it,
in order to assure its quality. It was
pointed out that a serious black mar-
ket involving gangsters is operating in
the drug field. Not only should mem-
bers of the health professions know
the chemical and physical composition
of a drug, but also its relationship to
other well-known drugs. It was felt that
information should be furnished on
rates of absorption and distribution of
drugs through living matter in connec-
tion with rates and methods of the
drug’s removal from living matter after
administration. It was further empha-
sized that fuller information should be
given on what drugs do at all levels of
organization of living matter from
molecules to ecologies. Also, informa-
tion should be available on all toxic
or untoward reactions from single or
repeated administration; the indica-
tions for drug use should be given,
together with information on clinical
effectiveness -under conditions of ade-
quately controlled clinical study. On
the other hand, the responsibility for
using drugs on individual patients re-
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but you save $215!

When we got tired of the simple,
functional lines of our titrator for
Karl Fischer moistures, we designed
a new, streamlined one. Did every-
thing our homely one did, just as
fast and accurate too. When we
checked and found the new titrator
would cost almost $600 to produce,

we said “Phooey!”

We think it's silly to charge a lot
more money for a new model that
doesn’'t do anything more. We're
glad you agree—for you bought more
WACO titrators this year than in any
previous year,

While it still looks the same, our
titrator shown above now features
ball joint Pyrex glassware that won't
drip, a unique drain flask, WACO
magnetic stirrer, and many other
exclusive advantages. But you still
pay just $435. instead of $650.

Write for our
TITRATOR BULLETIN
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WILKENS-ANDERSON (oO.
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mains with the individual member
of the health profession, who is re-
sponsible for the care of the patient.
However, the legal trend is toward
full product liability regardless of the
person or agent using the drug. The
discussion explored sources of drug
information including pharmacopeias,
advertising material from drug manu-
facturers, standard reference sources,
such as texts, and various reports on
drugs from health professions or gov-
ernmental agencies.

Jean K. Weston of the National
Pharmaceutical Council opened the fi-
nal discussion on difficulties encoun-
tered by members of the health pro-
fessions and health services in obtain-
ing information on drugs. It was point-
ed out that increasingly hospital phar-
macies are functioning as drug infor-
mation centers. The poison control
centers were indicated as sources of
information on drug toxicity. The con-
ference discussions were summarized
by Maurice L. Tainter of the Sterling
Drug Company, New York City.

A subsequent conference is planned
on methods of obtaining, analyzing,
organizing, and storing drug informa-
tion, and on ways of prompt and ef-
ficient retrieval and distribution of drug
information to those who may wish it.

Isaac Welt of American University,
Washington, D.C., is editing the pro-
ceedings of the conference. These are
expected to be published within a year.

The 25 participants in the conference
represented academic pharmacologists,
toxicologists and clinicians, drug in-
formation-gathering media, drug man-
ufacturers, and voluntary and govern-
mental health agencies. The conference
was supported by a grant from the
National Library of Medicine.

CHAUNCEY D. LEAKE
University of California,
San Francisco Medical Center,
San Francisco

Calendar of Events—October

National Meetings

15-18. American Oil Chemists Soc.,
Chicago, Ill. (D. E. Weber, 35 E. Wacker
Dr., Chicago 60601)

15-19. American Assoc. of Medical
Record Librarians, annual mtg., Los
Angeles, Calif. (M. Waterstraat, 211 E.
Chicago Ave., Chicago, Ill. 60611)

16-17. Systems Science and Cybernetics,
conf., Boston, Mass. (M. D. Rubin, Mitre
Corp., Bedford, Mass.)

16-18. Aerospace and Electronic Sys-
tems, conv., Washington, D.C. (M. N.

STEREOZOOM
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‘A magister Dana,
second zoea,
side view—
orig. mag. 24X.

helps pioneer
important bio-research

= on crab larvae

Cancer magister Dana is the most important commercial species
of crab found on our Pacific coast. Over 35 million pounds with
a value of $5.5 million are processed annually. Until recently,
research on larval stages has been limited. Marine biologist
Richard L. Poole of the California Department of Fish and
Game, Marine Resources Operations, Menlo Park, has found and
described 5 distinct zoeal stages and one megalopa. All larvae
were dissected under a StereoZoom Microscope. Due to their
small size (total length of first zoea is 2.5 mm), the additional
magnification range provided by the 2 X attachment lens of the
StereoZoom proved very helpful.

For dissection, drawing or observation, many biologists choose
Bausch & Lomb StereoZoom Microscopes. The specimen is
always in view while changing from lower to higher power, and
is always critically sharp throughout the zooming range. Intri-
cate details of structure are seen clearly—with the life-like
realism that’s possible only with three-dimensional imagery. One
of the 24 StereoZoom models can help in your important work,
or teaching. Send for Catalog 31-15, Bausch & Lomb, 64246
Bausch Street, Rochester. New York 14602.

BAUSCH & LOMB @)
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MED-TEMP WATER BATH

Ambient t0 100°+0.1°C
.

33% MORE SPAGE!
LIFETIME HEATING ELEMENTS!
ALL STAINLESS STEEL!

Model 1170 is shown here in a cut-away view illustrating the
unique design of insulation between double wall construction
and heating elements below the entire bath floor.

e New Med-Temp Baths designed to last a lifetime,
give precise control for medical testing!

* Precise thermostatic temperature control with ac-
curacy of +0.1°C throughout the range!

« Infinite ProportionALL Input Control of power for
better heating economy and temperature control!

e Calibrated mercury-in-glass thermometer gives ac-
curate temperature reading!

 Double wall bath construction is fully insulated with
efficient pre-compessed glass wool!

« Bath supplied with line cord and plug for immediate
connection and use!

« Available with optional stainless steel concentric
ring and gable covers!

SEND FOR COST, PERFORMANCE DATA:

[ ﬁ Q E:EJ Hydor Therme Corp.

7166 Airport Highway-Pennsauken, New Jersey

164

DSCILLOSCOPE

BIO—AMPLIFIER
STIMULATOR

\
doe) AN

S
||

LOGY

OPE

COMPACT & ECONOMICAL e VERSATILE

D
SO

NERVE REACTION
POTENTIAL

PLANT CELL
POTENTIAL

=
D

MUSCLE FIBER
POTENTIAL

PB-3 SCOPE SPECIFICATIONS

VERTICAL AMPLIFIER

BAND RISE
WIDTH SENSITIVITY TIME IMPEDANCE | ACC.
Oscilloscope
. 1 Meg—
Oscilloscope P
DC. 1o |50 MY to 50v/CM Less Single End
50 KC than Bio-amplifier *5%
Bio-amplifier in 7 psec. |20 Megs—
106V/CM to Balanced
100 MV/CM 10 Megs—
Single End
TIME BASE CRT STIMULATOR PHYSICAL
TRIG- Amplitude
SPEED | GERING | DIA. | PHOSPHER |.04 to 100 volt| DIM. & WT.
10 usec. |Internal or| 5” P7 frequency 16" x18" x 127
CM | External (Filters {110 1000 cps | 45 |,
to Slope, available) Durotion
1 sec/em| + or — 04 to 32 ms

Catalog Number 7092—680
For 115 Vac 50-60 cycles 90 watis

PHIRPPS & BIRD, Me.

Y

>

Manufacturers & Distributors of Scientific Equipment

)21 6th & Byrd Streets — Richmond, Virginia

For additional information___ write for Bulletin PB2-65

SCIENCE, VOL. 158



Abramovich, Washington Technical Con-
sultants, 422 Washington Bldg., Washing-
ton 20005)

1619, Molecular Dynamics and Struc-
ture of Solids, Gaithersburg, Md. (R. S.
Carter, Inst. for Materials Research, Na-
tional Bureau of Standards, Washington,
D.C. 20234)

16-20. Metallurgical Soc.,, fall mtg.,
Cleveland, Ohio. (J. V. Richard, 345 E.
47 St.,, New York 10017)

16-20. American Soc. of Civil Engi-
neers, annual mtg., and Water Resources,
engineering conf., New York, N.Y. (W. H.
Wisely, ASCE, 345 E. 47 St.,, New York

10017)
16-20. American Soc. for Metals,
Cleveland, Ohio. (Meetings Manager,

Metals Park, Ohio)

16-20. Society for Non-Destructive
Testing, Cleveland, Ohio. (SN-DT, 914
Chicago Ave., Evanston, Ill. 60202)

18-20. Exploding Wire Phenomenon,
4th conf., Boston, Mass. (W. G. Chase,
Air Force Cambridge Research Labs,,
L. G. Hanscom Field, Bedford, Mass.
01730)

18-22. American Soc. of Clinical Hyp-
nosis, 10th annual scientific mtg.,, New
York, N.Y. (F. D. Nowlin, 800 Washing-
ton Ave., SE, Minneapolis, Minn. 55414)

19-20. National Fluid Power Assoc.,
Chicago, Ill. (W. R. Smith, 3300 S. Fed-
eral St., Chicago 60616)

19-20. Severe Local Storms, conf., St.
Louis, Mo. (K. C. Spengler, 45 Beacon St.,
Boston, Mass. 02108)

19-22. American Assoc. of Textile
Chemists and Colorists, New Orleans, La.
(G. P. Paine, AATCC, Box 12215, Re-
search Triangle Park, N.C. 27709)

20-23. American Heart Assoc., 40th
annual mtg., San Francisco, Calif. (AHA,
44 E. 23 St.,, New York 10010)

21-23. American Soc. of Cytology,
Denver, Colo. (W. R. Lang, 1025 Walnut
St., Philadelphia, Pa. 19107)

21-26. American Acad. of Pediatrics,
annual mtg.,, Washington, D.C. (R. G.
Frazier, 1801 Hinman Ave., Evanston, Ill.
60204)

22-26. American Documentation Inst.,
New York, N.Y. (J. E. Bryan, 2000 P St.,
NW, Washington, D.C. 20036)

22-26. American Soc. of Sanitary Engi-
neering, annual mtg.,, Boston, Mass. (S.
Schwartz, 228 Standard Bldg., Cleveland,
Ohio 44113)

23-24. American College of Preventive
Medicine, annual mtg., Miami, Fla. (J. T.
Wright, Box 1263, Chapel Hill, N.C.
27514)

23--25. National Electronics Conf., Chi-
cago, IIl. (R. J. Napolitan, 228 N. LaSalle
St., Chicago 60601)

23-25. Society of Rheology, 38th an- |

nual mtg., Washington, D.C. (J. C. Miller,
Plastics Div., Union Carbide, Bound
Brook, N.J.)

23-26. American Vacuum Soc., 14th
natl. mtg., Kansas City, Mo. (P. J. Bryant,
Midwest Research Inst., 425 Volker Bldg.,
Kansas City, Mo. 64110)

23-27. American Inst. of Aeronautics
and Astronautics, 4th annual mtg.,, Ana-
heim, Calif. (Meetings Manager, AIAA,
1290 Sixth Ave., New York 10019)

23-27. American Public Health Assoc.,
95th annual mtg., Miami Beach, Fla. (B.
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BOURNE

In Vivo Techniques
in Histology

This volume for researchers, students, and teachers clearly
presents techniques in the study of living organs and tissues.
Written by 18 renowned scientists from the United States,
Britain, and Uruguay, the chapters concentrate on specific
description of technique in order to aid the reader in de-
veloping useful ways of studying in his laboratory or dem-
onstrating in his classroom the dynamic nature of tissue
structures.

All the contributors are experienced researchers, and have
made noteworthy discoveries in their fields. Emphasis
throughout is placed on explanations of the techniques,
rather than specific results, in order best to serve the in-
tended audience: researchers, teachers, and students of his-
tology and related subjects. The book will be particularly
valuable to researchers just beginning their careers.

Contents: Intracellular pH (E. Edward Bittar). Interference Microscopy (J.
Chayen). Biologic Applications of the Electron Probe Analyzer (Kenneth G.
Carroll). The Use of Transplanted Tissues in Biology and Histology (Harry
§. N. Greene). The Transparent Chamber Method as Applied to Rabbit Ears
oy G. Williams). Fused Quartz Rod Living Tissue Illuminators (Melvin F.
Knisely). Color Cinephotomicroscopy of the Living Microvascular System (Jo
Harold Johnson and Sumner Wood, Jr.). A Preparation for Microscopic Ob-
servation of Circulation in the Unanesthetised Animal (Mary P. Wiedeman).
Eight Millimeter Cinemicroscopy of a Transparent Chamber in the Skin of the
Rat (David Trevan and Stretton Young). A New Technique for Studying the
Microcirculation of the Skin (T. J. Ryan). Capillary Microscopy in Psoriasis
and Other Skin Diseases (Robert H. Champion). Some Aspects of the Physiol-
ogy of Veins in Man (J. M. K. Spalding). Thoracic Windows for the Study of
Living Pulmonary Histology and Physiology (Vernon E. Krahl). Fluorescence
Techniques in the Study of the Microcirculation of the Kidney (Julia Fourman
and D. B. Moffat). The Contribution of Observations on Leptomeningeal Ves-
sels to Vascular Disorders (R. W. Ross Russell). The Shelden Lucite Calvarium
for Direct Observation of the Brain (Geoffrey H. Bourne). Biomicroscopic and
Microphysiologic Studies (Clemenie Estable). Index.

Edited by Geoffrey H. Bourne, D.Sc., D.Phil., Direcior, Yerkes Regional Primate
Center, Emory Universily, Atlanta, Georgia. With 18 Contributors. 1967, approx.
425 pp., 100 figs., $15.00.

Vo0 o

@ﬁ%\\ THE WILLIAMS & WILKINS COMPANY
\ i@y ) 428 E. Preston Street, Baltimore, Md. 21202
W= V= .
] X 524 Publishers of books in medicine & science
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17" wide x 114" deep x 54" high
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BB Built-In Safety Device Prevents Loss of Sample

All three methods of collection (drop, time and volume) are provided by
this compact little unit. It accommodates twenty rectangular plastic test tube
racks, each having a capacity of ten tubes.

A unique rack-moving mechanism advances the test tubes into position,
dispensing fractions directly into the collecting tubes. Because racks may
be changed while the instrument is operating, an infinite number of test
tubes may be employed without interrupting the collection process. (Should
a rack be kept from advancing a test tube into position, a built-in safety
device prevents loss of sample.)

Ask us for details on this new unit: also on the Fractomat which has
a capacity of 260 standard tubes.

C-4237-5X Fractomette 200, complete with racks, trays, safety valve, drop
counting photocell search unit, and one 5-10 ml adjustable siphon,
for 15 volis;- 60 cytles AT Prce | ol i s e dle s s $1,075.00
C-4237-6X Photoelectric Yolumetric Dispensing Head for above (if desired).
(- e ROy (e Bt S e A e 298.00
Copacilty . (standord: TUBBE) = . i e ni st ife cersroghes 200 (18 x 150mm])

Micro Collections (with special adapters)
Modes of Collection:
e N T L T S S R e 1 to 9999 drops
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.............................. 200 (13 x 100mm)
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F. Mattison, 1790 Broadway, New York
10019)

25-27. Antimicrobial Agents and Chem-
otherapy, 7th interscience conf., Chicago,
Ill. (R. W. Sarber, 115 Huron View Blvd.,
Ann Arbor, Mich.)

25-27. Graphics Arts, 4th conf.,, Roch-
ester, N.Y. (K. G. Chesley, TAPPI, 360
Lexington Ave., New York 10017)

25-27. Gulf Coast Assoc. of Geological
Socs./American Assoc. of Petroleum Ge-
ologists, San Antonio, Tex. (A. M Borland,
Sun Oil Co., Box 3308, Lafayette, La.)

25-28. American Acad. of Periodontol-
ogy, 53rd annual mtg., Washington, D.C.
(R. G. Keses, 211 E. Chicago Ave., Chi-
cago, Ill. 60611)

25-28. Congress of Neurological Sur-
geons, 17th annual mtg., San Francisco,
Calif. (J. M. Thompson, 1955 Blossom
Way S, St. Petersburg, Fla. 33712)

26-27. Planetology and Space Mission
Planning, New York, N.Y. (R. D. Enz-
mann, 29 Adams St., Lexington, Mass.)

26-28. Unconventional Photographic
Systems, symp., Washington, D.C. (H. J.
Hall, 10 Maguire Rd., Lexington, Mass.)

27-28. American Soc. of Ophthalmo-
logic and Otorhinolaryngologic Allergy,
annual mtg., Chicago, Ill. (L. El. Morri-
sion, 603 Hume Mansur Bldg., Indianap-
olis, Ind.)

26-29. Photographic Interaction be-
tween Radiation and Matter, colloquium,
Washington, D.C. (Society of Photographic
Scientists and Engineers, 1330 Massa-
chusetts Ave., NW, Washington 20005)

28-2. American Fracture Assoc., annual
mtg., Chicago, Ill. (H. W. Wellmerling,
610 Griesheim Bldg.,, Bloomington, Il
61701)

29-1. Association for Research in Oph-
thalmology, annual mtg., Chicago, Ill.
(Secretary-Treasurer, Univ. of Florida,
College of Medicine, Gainesville 32603)

29—4. American College of Gastroenter-
ology, 32nd annual conv., Los Angeles,
Calif. (D. Weiss, 33 W. 60 St., New York
10023)

30-2. American Dental Assoc., 108th
annual mtg., Washington, D.C. (H. Hillen-
brand, 211 E. Chicago Ave., Chicago, Ill.)

30-2. Nuclear Science, 14th symp., Los
Angeles, Calif. (R. E. Emberson, 345 E.
47 St., New York 10017)

31-2. Numercial Prediction, conf. Mon-
terey, Calif. (K. C. Spengler, 45 Beacon
St., Boston, Mass. 02108)

31-3. Society for Experimental Stress
Analysis, annual mtg., Chicago, Ill. (B. E.
Rossi, 21 Bridge Sq., Westport, Conn.)

International and Foreign Meetings

1-4. Gondwana Stratigraphy and Pale-
ontology, 1st intern. symp., Mar del Plata,
Argentina. (Secretario, L Simposio Inter-
nacional Sobre Estratifrafia y Paleontol-
ogia del Gondwana, Casilla de Correo
5483, Buenos Aires, Argentina)

1-6. World Federation for Mental
Health, 20th annual mtg., Los Angeles,
Calif. (Administrative Headquarters, 1,
rue Gevray, Geneva, Switzerland)

1-14. Field Symp. on the Granites of
Northeastern Brazil and Their Com-
parison with Those of West Africa, Recife,
Brazil. (J. Lombard, 12, rue de Bourgogne,
Paris 7, France)
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yater cooled

AGAROSE electrophoresis
apparatus (LAURELL type)

FOR

1) Serum Pro-

2)

3)

a)

5)

466 Blue Hill Ave.
Boston, Mass. 02121

tein Separa-
tion...

Screening
for Genetic
Variants. ..

Hemoglobin
Electropho-
resis ...

Iscenzyme
Patterns . ..

Rapid Elec-

troimmuno-
chemical Es-
timation . ..

trophoresis

MX primate cage

MM olded seamless construction of
rugged fiber glass reinforced plastics. ..
minimum effort required to clean and
disinfect...maximum animal comfort...

ASK FOR CATALOG: 6) i;ll"dyhd fhe extremely strong doors with fool
METALOGLASS, INC. ge:;:i’tyete.ro- proof catches. ..economical to purchase
Dept. W T and maintain....For further information
7) Immunoelec- write: o

Department KS
MANUFACTURING COMPANY
Vashon , Washington

dog & primate cages

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 II
solutions now availablel (Send to Hyland Division Travenol Laboratories, |
in E°°£§'§c'§§'_t?f°e?iﬁ"g Inc., P.O. Box 39672, Los Angeles, Calif. 90039) :

economy and pour-type, PLEASE SEND ME: |

screw-cap-bottle (] PPLO TEST information l
convenience. 3 : 4

] BALANCED SALT SOLUTIONS information |

[ CHROMOSOME ANALYSIS KIT information :

[0 HYLAND TISSUE CULTURE CATALOG |

PPLO TEST 2. !

Simplifies isolation and identification of PPLO. RIE |

Stimulates growth of mycoplasmas, prevents Ve 1

growth of pseudocolonies. A complete kit. ©fesrizatian grem |

Components available separately. G Sioast :

HYLAND _ |

DIVISION TRAVENOL LABORATORIES, INC. City State Zip i

-

Los Angeles, California 90039
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| POLYPRO?Y LENE

forced warm 'aifrf' |

lab warg dryers

Handy, compact
und convenient

Air distribution panels are of coarse
porous polypropylene permitting con-
stant venting and free air circulation.
The 1000 watt heating element is ther-
mostatically controlled. Ambient air is
heated and forced through the porous
polypropylene giving a gentle flow of
heated air for drying.

LAB WARE DRYER

Porous surface, 15” x 2312”, releases
120° F. air which gently dries beakers,
dishes, watch glasses and any other
wet or damp item.

PIPETTE DRYER

Deep section has porous bottom plate
through which 150° F. air rises to dry
pipettes, burets and other tubular glass-
ware.

See your nearest lahoratory supply dealer.

Send for NEW 68 page 1968
catalog . . . just off the press.
For FREE copy write Dept. E-10

BEL-ART PRODUCTS
PEQUANNOCK, N. J. 07440
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2-5. Standardization of Pharmaceutical
Preparations, 3rd intern. cong., Halle an
der Saale, Germany. (Sekretariat, Phar-
mazeutische Gesellschaft in der D.D.R.,
Weinbergweg., X-402 Halle an der Saale)

2-6. Disease Epidemiology, Forecasting
and Losses, conf., Rome, Italy. (Interna-
tional Agency Liaison Branch, Office of
the Director General, Food and Agricul-
tural Organization, Via Delle Terme di
Caracalla, Rome)

2-6. Scientific Society for Air and Space
Travel/German Soc. for Rocket Tech-
nology and Space Travel, annual mtg.,
Karlsruhe, Germany. (Wissenschaftliche
Gesellschaft fur Luft- und Raumfahrt,
Martinstr. 40-42, 5 Cologne, Germany)

3-5. International Conf. on Hydraulic
Research, Brno, Czechoslovakia. (Vysoke
Uceni Technicke, Fakulta Stavebni Vedeco
Vyzkumny Ustav, Vodniho Stavitelstvi A
Hospodarstvi, Rekreacni 1, Brno 35)

3—6. Psychiatric Problems during Puber-
ty, symp., Rostock, Germany. (O. Kucera,
Nam. Sv. Ceca 13, Prague 10-Vrsovice,
Czechoslovakia)

3-7. Tuberculosis, 19th intern. conf.,
Amsterdam, Netherlands. (J. Meijer, Post-
bus 146, The Hague, Netherlands)

4-6. Ultrasonics Symp., Vancouver.
B.C., Canada. (B. A. Auld, W. W. Hansen,

Labs. of Physics, Stanford Univ., Stanford,

Calif. 94305)

4-9. International Academy of Legal |

Medicine and of Social Medicine, 7th
cong., Budapest, Hungary. (M. Helpern,
520 First Ave., New York 10016)

5-7. Protection of Seacoasts against Pol-
lution, symp., Hamburg, Germany. (L. R.
Alldredge, ESSA/IER, Inst. for Earth Sci-
ences, Boulder, Colo. 80302)

8-13. International Congr. of Plastic
Surgery, Rome, Italy. (G. Francesconi,
Via Lamaramora 10, Milan, Italy)

9—11. Industrial Research Inst., fall mtg.,
Quebec, Canada. (G. W. McBride, 100
Park Ave., New York 10017)

11-13. Hot Atom Chemistry, intern.
mtg., Kyoto, Japan. (N. Saito, Dept. of
Chemistry, Univ. of Tokyo, Bunkyo-Ku,
Tokyo, Japan)

12—-13. Forest Biology, conf., Montreal,
Canada. (K. G. Chesley, TAPPI, 360 Lex-
ington Ave., New York 10017)

12-13. Selenium and Tellurium, intern.
symp., Montreal, Canada. (Selenium Tel-
lurium Development Assoc., 11 Broadway,
New York 10004)

12-15. Communications, 15th intern.
congr., Genoa, Italy. (Secretary, Instituto
Internazionale Delle Comunicazioni, Viale
Brigate Partifiane, 18, Genoa)

13-14. Neuroendocrinology, intern.
symp., Paris, France. (H. P. Klotz, Hopital
Beaujon, 100, Boulevard du General-
Leclerc, 92-Clichy, France)

15-19. Society of American Foresters,
67th annual mtg., Ottawa, Canada. (Y. W.
Rainer, 1010 16th St., NW, Washington,
D.C. 20036)

16-18. Canadian Chemical Engineering,
conf., Niagara Falls, Ont., Canada. (T. H.

G. Michael, 151 Slater St., Ottawa 4,
Ont., Canada)
16-18. International Scientific Radio

Union/Inst. of Electrical Engineers, fall
mtg., Ann Arbor, Mich. (J. Hannaum,
USNC-URSI, 2101 Constitution Ave.,
NW, Washington, D.C. 20418)

is this
the answer
to your
dissolved 0,
problem?

The new YSI Model 54 an-
swers the need for a quickly
calibrated, temperature com-
pensated instrument with re-
corder output for accurate
single measurements or short-
term monitoring of dissolved
oxygen, It reads and records
directly in ppm. The extremely
compact Model 54 is ideal for
both lab use and field sampling
of sewage plants, lakes, rivers,
etc. to 50 feet (100 feet on
special order). A unique, self-
agitating motorized accessory
probe permits BOD bottle
readings in less than a minute
without a stirrer. Instrument
and probe under $500.00.
Write for bulletin.

FHEHH] YELLOW SPRINGS INSTRUMENT CO.

YELLOW SPRINGS, OHIO 45387
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BOOKS RECEIVED

(Continued from page 109)

gebra. Tom M. Apostol. Blaisdell (Ginn),
Waltham, Mass., ed. 2, 1967. 688 pp.
Illus. $11.50.

Calculus in the First Three Dimensions,
Sherman K. Stein. McGraw-Hill, New
York, 1967. 629 pp. Illus. $9.95.

Carbonate Rocks. pts. A and B. pt. A,
Origin, Occurrence, and Classification
(477 pp.); pt. B, Physical and Chemical
Aspects (423 pp.). George V. Chilingar,
Harold J. Bissell, and Rhodes W. Fair-
bridge, Eds. Elsevier, New York, 1967.
Illus. $27 per volume. Developments in
Sedimentology Series, vol. 9.

A Catalogue of Latin American Flat
Maps, 1956-1964. vol. 1. Palmyra V.
M. Monteiro. Univ. of Texas Press, Aus-
tin, 1967. 411 pp. $10.

Cell Ultrastructure. William A. Jensen
and Roderic B. Park. Wadsworth, Bel-
mont, Calif., 1967. 64 pp. Illus. Paper,
$1.95.

The Cerebellum as a Neuronal Ma-
chine. John C. Eccles, Masao Ito, and
Janos Szentigothai. Springer-Verlag, New
York, 1967. 343 pp. Illus. $17.

A Continent in Danger. Vincent Ser-
venty. Reynal, New York, 1967. 240 pp.
IHus. $8.95.

Continental Drift: Is It a Cometary
Impact Phenomenon? Allan O. Kelly. The
Author, Carlsbad, Calif.,, 1966. 106 pp.
Illus. Paper, $4.95.

Differential Equations and Dynamical
Systems. Proceedings of an international
symposium (Mayaguez, Puerto Rico), De-
cember 1965. Jack K. Hale and Joseph
P. LaSalle, Eds. Academic Press, New
York, 1967. 564 pp. Illus. $18. Fifty-
three papers.

The Discovery of Grounded Theory:
Strategies for Qualitative Research. Bar-
ney G. Glaser and Anselm L. Strauss.
Aldine, Chicago, 1967. 285 pp. Illus.
$6.75.

The Dynamic Role of Molecular Con-
stituents in Plant-Parasite Interaction. Pro-
ceedings of a conference (Gamagori, Ja-
pan), May 1966. C. J. Mirocha and I
Uritani, Eds. American Phytopathologi-
cal Soc., St. Paul, Minn., 1967. 382 pp.
Illus. Paper, $6.50. Twenty.one papers.

Electrical Noise. Robert King. Chapman
and Hall, London; Barnes and Noble,
New York, 1967. 207 pp. Illus. $5.50.
Modern Electrical Studies.

Extinct and Vanishing Animals: A Bi-
ology of Extinction and Survival, Vin-
zenz Sizwiler. Revised English edition by
Fred Bunnell and Pille Bunnell. Springer-
Verlag, New York, 1967. 143 pp. Ilus.
Pa{)er, $3.40. Hexdelberg Science Library,
vol. 2

Fluid Dynamics and Multiphase Sys-
tems. S. L. Soo. Blaisdell (Ginn), Wal-
tham, Mass., 1967. 544 pp. Illus. $16.

Focusing of Charged Particles. vol. 2.
Albert Septier, Ed. Academic Press, New
York, 1967. 485 pp. Illus. $19. Eleven
papers.

Food and Nutrition. William H. Se-
brell, Jr., James J. Haggerty and the Edi-
tors of Life. Time Inc., New York, 1967.
200 pp. Ilus. $3.95.

Foundations of Optimization. Douglass

J. Wilde and Charles S. Beightler. Pren-
6 OCTOBER 1967

Sage Model 503 takes
perfect time lapse and normal speed
motion pictures through any microscope

Sage Model 503 works with any microscope—upright or inverted—and
makes picture-taking through the microscope almost “box camera”
simple. If you're looking for perfect time lapse or normal speed motion
pictures...whether you're taking them yourself or leaving it to your
technician...Sage Model 503 is the answer.

Engineered to isolate both internal and external vibrations, the Sage
Model 503 Cinemicrography unit provides sharp, clear pictures at high
magnifications. ldeal for long term studies of living materials using time
lapse technique. Options available include a new direct-reading Cine
Exposure Meter which insures proper exposures always, and an Air
Curtain Incubator to control specimen
temperature to =+ 0.2°C.

Price only $1,795, for versatility that
can't be matched. Write for all the data.

i;
bl

SAGE INSTRMENTS INC
ree .| ePlains, N.Y.10601 m 914 949-4121
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THERMOLYNE

__—4—___-
Laboratory B/ HEAT
Apparatus for: O LIGHT

1" MOTION

ant

i Y it
bt 11

. MIDBET
STIR PLATE

to be so
small, light,

hot & strong means:

MIDGET STIR-PLATE

COMPACT & LIGHT — Sturdy cast aluminum
top is 3% square — total weight only 2%
Ibs. — Ideal for rack set-ups.

AS MIDGET HOT PLATE — Reaches maximum
260C (500F) in 10 min. — variation is only
plus or minus 3 degrees C at top temperature,

AS MAGNETIC STIRRER — Turns gently or
stirs vigorously as needed — strong magnetic
coupling stays locked in—as slow as 60 rpm.

PRECISE CONTROLS — Separate and stepless
— Heat or stir independently or together.

Model SP-10105B (3%” Sq. Top)....$72.50
Model SP-A1025B (7% Sq. Top)....$84.50

New CATALOG 67

Write today for your free copy

/ i

48-Page catalog shows flEn
expanded line: furna-
ces, controls, hot
plates, mag. stirrers,
Stir - Plates, Stir =
Lights, Dri-Baths, in-
cubators, lab-lights,
meters, Owner -
Built furnace ac-
cessories.

THERMOLYNE GORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52001

US.A.

"A subsidiary of Ritter Pfaudler Corporation."
170

tice-Hall, Englewood Cliffs, N.J., 1967.
494 pp. Illus. $12.50.

Fundamentals of Physiology. Elbert
Tokay. Barnes and Noble, New York, ed.
3, 1967. 342 pp. Illus. Paper, $1.95.

Gas-Chromatographie 1965. A sympo-
sium (Berlin), May 1965. Hans Georg
Struppe, Ed. Akademie-Verlag, Berlin,
1966. 584 pp. Illus. Abhandlungen der
Deutschen Akademie der Wissenschaften
zu Berlin.

Gedenkschrift zum 70. Geburtstag von
Johannes Dobberstein. Akademie-Verlag,
Berlin, 1966. 234 pp. Illus. Abhandlungen
der Duetschen Akademie der Wissenschaf-
ten zu Berlin.

Germinal Centers in Inmune Responses.
Proceedings of a symposium (Bern, Swit-
zerland), June 1966. H. Cottier, N. Odart-
chenko, R. Schindler, and C. C. Cong-
don, Eds. Springer-Verlag, New York,
1967. 515 pp. Illus. $19.50. Fifty-seven
papers.

Handbook of Methods of Applied Sta-
tistics. 2 vols. vol. 1, Techniques of Com-
putation, Descriptive Methods, and Statis-
tical Inference. (474 pp. $12.95); vol. 2,
Planning of Surveys and Experiments
(170 pp. $9). I. M. Chakravarti, R. G.
Laha, and J. Roy. Wiley, New York,
1967. Illus.

Homology of Cell Complexes. Based on
lectures by Norman E. Steenrod. George
E. Cooke and Ross L. Finney. Prince-
ton Univ. Press, Princeton, N.J., 1967.
264 pp. Illus. Paper, $3.75.

Infancy in Uganda: Infant Care and
the Growth of Love. Mary D. Salter Ains-
worth. Johns Hopkins Press, Baltimore,
1967. 489 pp. Illus. $12.

Instinct and Intelligence: Behavior of
Animals and Man. S. A. Barnett. Pren-
tice-Hall, Englewood Cliffs, N.J., 1967.
238 pp. Illus. $6.95.

Internationaler Kongress fiir Geburts-
hilfe und Gynikologie (Berlin), May-June
1965. Helmut Kraatz, Ed. Akademie-
Verlag, Berlin, 1966. 970 pp. Illus. 106.
Abhandlungen der Deutschen Akademie
der Wissenschaften zu Berlin.

Introduction to Network Analysis. Ben
Zeines. Prentice-Hall, Englewood Cliffs,
N.J,, 1967. 320 pp. Illus. $10.95.

Introductory Engineering Field Theory.
Martin D. Bradshaw and William J.
Byatt. Prentice-Hall, Englewood Cliffs,
N.J., 1967. 383 pp. Illus. $11.95.

Introductory Signals and Circuits. Jose
B. Cruz, Jr.,, and M. E. Van Valkenburg.
Blaisdell (Ginn), Waltham, Mass., 1967.
480 pp. Illus. $10.50.

The Journals of Captain James Cook
on his Voyages of Discovery. vol. 3, pts.
1 and 2, The Voyage of the Resolution
and Discovery 1776-1780. J. C. Beagle-
hole, Ed. Published for the Hakluyt So-
ciety. Cambridge Univ. Press, New York,
1967. pt. 1, 942 pp.; pt. 2, 930 pp. Illus.
$47.50.

Laboratory Evaluation of Hemostasis.
Marjorie S. Sirridge. Lea and Febiger,
Philadelphia, 1967. 175 pp. Illus. $7.50.
Medical Technology Series, vol. 1.

The Language of Life. An introduc-
tion to the science of genetics. George
Beadle and Muriel Beadle. Doubleday,
Garden City, N.Y., 1967. 269 pp. Illus.
Paper, $1.45.

The Large Magellanic Cloud. Paul W.
Hodge and Frances W. Wright. Smith-

fast,
error-free,
automatic
valving

varian VE-10

® Time-tested, performance-proven
lab favorite.

® Fast, efficient 3-minute pump-
down to 1 x 10-4 Torr.

e Operates in the 10-¢ Torr range.

® No valving decisions to make.
Set it, forget it—thinks for itself
with pushbutton- activated
automatic valving.

® Compact,self-contained, portable.
No air or water required.Just plug
it in, it's ready togo (117V,60cps,
single phase, 20 amp).

® Also available—Model PS-10
vacuum evaporators and pumping
systems with switch- operated,
manual valving.

Send for detailed descriptive literature
—Model VE-10 automatic valving and
Model PS-10 switch-operated 2/
vacuum systems. Order from your
nearest Varian Sales Office.

varian

vacuum division
portland plant

13645 n.w. science park drive, portland, ore.
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SELF - PRIMING - VARIABLE FLOW PUMPS

High-Capacity
115 Volt AC
%" IPS

Most Versatile
Type

ALL MODELS
AND SIZES IN
STOCK AT ALL
TIMES

position. Sizes to 25 GPM.

H.P. 115V ODP Motor
PRICE $67.50

Features infinitely variable flow from zero to maximum output,
operates to 80 psi. Flow is mechanically varied or reversed during
operation without changing motor speed. Handles all viscous liquids
at 0°F. to 300°F. No gears to wear or jam, can be mounted in any

FLOW AND HEAD CAPACITIES

Bronze Pump No. R3BI-1000!/3 Stainless Steel Pump No. R3SI-
1004!/3 H.P. 115V TE/FC Motor

PRICE $131.00

PSI Foot of Water GPM
Free Flow 5 10
10 23 9
30 69 7
50 15 5
60 138 ]

Write or Call for Latest Catalog

GELBER PUMP COMPANY

5806 N. lincoln Ave., Chicago, 1. 60645
Dept. S-12 Area Code 312-561-3787

High intensity,
infrared...

e

spot: heater

NO CONTAMINATION

4" DIA.
[~ REFLECTOR

AUXILIARY
REFLECTOR

Heat from lamp at one ellipsoid
focus is concentrated at the other
focus. (Auxiliary reflector may be
removed or cut away to accommo-
date the heated item.)

Here's clean, quick, precisely con-
trollable heat for small parts. A
high-intensity, iodine-cycle lamp
with 5400° F tungsten filament
provides energy that is concen-
trated by an elliptical reflector on
one very small spot. Heating rate
and maximum temperature de-
pend on absorptivity of the part
heated. Reflector has provisions
for air cooling.

APPLICATIONS: Soldering, glass-
metal sealing, stress relieving, ignit-
ing, decoating.

Research, Inc.

R-I CONTROLS DIVISION
BOX 6164H MINNEAPOLIS, MINN, 55424

Sherer
controlled
environment
rooms

solve

storage,
experimentation
needs

o Temperature Range Available
between —30°C. and 50°C.

e Equipped with =1/2°C. Thermo-
stat and Hi-Lo Limit Control with
Visible and Audible Alarm

o Temperature and Wet Bulb Re-
corders and Programmers Available

o Sectionally Constructed for
Assembly in Desired Sizes—
Expandable at Later Date

® High-quality, Permanent,
Baked-on Finish

® 78” High Door Opening—

No Stooping

o Magnetic Type Door Gasket for
Continuous Contact Seal

SHERER also manufactures a com-
plete range of Plant Growth Chambers,
from walk-in size to small mobile units.

constant temperature
room uses:

storage e preservation of vaccines and
extracts o B.O.D. tests e aging e incu-
bation of bacteriological cultures e
complement fixation tests e heat treat-
ment of seeds and plants e specific
gravity determinations e fermentation
of antibiotics e Enzymetic digestion
processes e chromotography e con-
ductivity tests e industrial processing

This four-page bro-
chure details more
complete specifica-
tions and size ranges
available in the Sherer
Controlled Environ-
ment Walk-In Rooms.
Request Bulietin 587.

SHERER GILLETT COMPANY
Marshall 3, Michigan 49068
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sonian Press, Washington, D.C., 1967. 114
pp. Paper, with 80 loose maps, boxed.
$25. Smithsonian Publication 4699.

Leitfaden fiir das Zoologische Prakti-
kum. Willy Kiikenthal and Ernst Matthes.
Maximilian Renner, Ed. Fischer, Stutt-
gart, ed. 15, 1967 (order from Intercon-
tinental Medical Book Corp., New York).
526 pp. Illus. $9.

The Lichen Symbiosis. Vernon Ahmad-
jian. Blaisdell (Ginn), Waltham, Mass.,
1967. 160 pp. Illus. $5.75.

Lipid Metabolism in Tissue Culture
Cells. A symposium (Philadelphia), May
1966. George H. Rothblat and David Krit-
chevsky, Eds. Wistar Institute Press, Phil-
adelphia, 1967. 172 pp. Illus. Paper, $5.

Machine Translation. A. D. Booth, Ed.
North-Holland, Amsterdam; Interscience
(Wiley), New York, 1967. 541 pp. Illus.
$29. Twelve papers.

The Making of Men. Paul Weiss. Fef-
fer and Simons, London; Southern Illinois
Univ. Press, Carbondale, 1967. 167 pp.
$4.95.

Manufacture and Refining. of Raw Cane
Sugar. V. E. Baikow. Elsevier, New York,
1967. 469 pp. Illus. $25.

Mechanisms of Memory. E. Roy John.
Academic Press, New York, 1967. 480
pp. lus. $14.

Médecine et Biochimie (Problémes d’-
Actualité). Alfred Gajdos. Masson, Paris,
1967. 360 pp. Illus. Paper, 54 F.

Medical Licensing in America, 1650-
1965. Richard Harrison Shryock. Johns
Hopkins Press, Baltimore, 1967. 136 pp.
$5.

Medical Ventures and the University
New Values and New Validities. Report
of the Thirteenth AAMC Institute. Doug-
las M. Knight and E. Shepley Nourse,
Eds. Association of American Medical
Colleges, Evanston, Ill., 1967. 222 pp.
Illus. Paper, $2; cloth, $3.

Microbiology of Oceans and Estuaries,
E. J. Ferguson Wood. Elsevier, New York,
1967. 331 pp. Illus. $23.50. Elsevier
Qceanography Series.

-Minor Constituents in Foods. Proceed-
ings of the fourth symposium of the
Group of European Nutritionists (Hime-
enlinna, Sweden), June 1965. J. C. So-
mogyi and P. Roine, Eds. Karger, Basel,
1967 (order from Phiebig, White Plains,
N.Y.). 132 pp. Illus. Paper, $11.32. Eleven
papers.

Named and Miscellaneous Reactions in
Practical Organic Chemistry. R. J. W.
Cremlyn and R. H. Still. Wiley, New
York, 1967. 223 pp. Illus. $5.25.

New Developments in Science Teach-
ing. Eugene C. Lee, Wadsworth, Belmont,
Calif., 1967. 123 pp. Illus. Paper, $2.25.

A New Look at Geometry. Irving Ad-
ler. New American Library, New York,
1967. 414 pp. Illus. Paper, $1.25.

Olduvai Gorge. vol. 2, The Cranium
and Maxillary Dentition of Australopithe-
cus (Zinjanthropus) Boisei. P. V. Tobias.
Cambridge Univ. Press, New York, 1967.
280 pp. Illus. $17.50.

Perspectives in Structural Chemistry.
vol. 1. J. D. Dunitz and J. A. Ibers, Ed.
Wiley, New York, 1967. 209 pp. Illus.
$9.95. Three papers.

Phase Stability in Metals and Alloys.
Battelle Institute Materials Science Col-
loquia (Geneva and Villars, Switzerland),
March 1966, Peter S. Rudman, John
Stringer, and Robert I. Jaffee, McGraw-
Hill, New York, 1967. 608 pp. Illus.
$21.50. Twenty-eight papers.

The Physical Universe. Konrad B.
Krauskopf and Arthur Beiser. McGraw-
Hill, New York, ed. 2, 1967. 692 pp.
Illus. $8.50.

The Physiological Clock. Erwin Biin-
ning. Springer-Verlag, New York, ed. 2,
1967. 175 pp. Illus. Paper, $3.

Physiology in Industry. Evaluation of
industrial stresses by the physiological re-
actions of the worker. Lucien Brouha.
Pergamon, New York, ed. 2, 1967. 176
pp. Illus. Paper, $5.

Pictorial Guide to the Stars. Henry C.
King. Crowell, New York, 1967. 173 pp.
Illus. $8.95.

Plant Variation anl Classification. C.
Ritchie Bell. Wadsworth, Belmont, Calif.,
1967. 143 pp. Illus. Paper, $1.95.

Poly-a-Amino Acids; Protein Maodels
for Conformational Studies. Gerald D.
Fasman, Ed. Dekker, New York, 1967.
780 pp. Illus. $34.50. Biological Macro-
molecules Series.

The Prince William Sound, Alaska,
Earthquake of 1964 and Aftershecks. vol.
2, pt. A, Research Studies: Seismology
and Marine Geology: Engineering Seis-
mology. Fergus J. Wood, Ed. U.S. Depart-
ment of Commerce, Washington, D.C,
1967 (Superintendent of Documents, Wash-
ington, D.C.). 410 pp. Illus. $5.50.

Is great for breakfast.
Not for culture tube racks.

Bellco culture tube racks never snap, crackle or corrode
(like galvanized racks) . .. never develop bubbles and
pop under pressure (like plastic-coated racks) . . .
because they're stainless steel. Precision welded

with smooth corners. Absolutely rigid. Open

construction throughout for easy viewing,
light penetration. Sizes for most tubes . . .
standardized design configuration.
Will not warp, swell or bend. Write
today for prices . .. and leave your
“snap, crackle and pop” at the
breakfast table.

58//00 GLASS INC.

Dept. SMG, VINELAND, NEW JERSEY 08360 « AREA CODE 609, 691-1075
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UNIQUE
DENSITOMETER
for all
ELEGCTRO-
PHORESIS

Model 542
for
Electrophoresis

on:

PAPER
CELLULOSE ACETATE
GELS
including Disc

electrophoresis patterns

Write for bulletin

Stocked by
Laboratory
Supply
Houses

PHotovalT

CORPORATION
1115 BROADWAY e NEW YORK 10, N.Y.

6 OCTOBER 1967

The Politics

Science Paperbacks

The Second Law:

AN INTRODUCTION TO CLASSI-
CAL AND STATISTICAL THER-
MODYNAMICS

By HENRY A. BENT, University of
Minnesota

1965 442 pp. illus.  $3.75

Heredity and

Development

By JOHN A. MOORE, Columbia
University and Barnard College

1963 256 pp.  illus.  $1.95
Respiration

By PIERRE DEJOURS, University
of Paris Medical School. Translated
by LEON E. FARHI, M.D., State
University of New York at Buffalo

1966 256 pp. $4.50

An Introduction

to Modern Chemistry
By MICHAEL J. S. DEWAR, Uni-
versity of Texas

1965 218 pp. illus. $2.95

Human Learning

and Memory:

SELECTED READINGS

Edited by N. J. SLAMECKA, State
University of New York at Buffalo

1967 555 pp. illus, $5.75

of Science: |
READINGS IN SCIENCE, TECH-
NOLOGY, AND GOVERNMENT

Edited by WILLIAM R. NELSON,
United States Air Force Academy

February 1968 500 pp.  $3.95 |
OXFORD W
UNIVERSITY W
PRESS W&
200 Madison Avenue,

New York, N.Y, 10016

GON-
GEN-
TRATE
DESALT
FAST!

A new family -of equipment based on a
unique principle lets you eoncentrate and
desalt aqueous solutions of large molecules
many times faster than other techniques.
Electro-osmosis with a special electrolyte
pulls water-and low-MW jons through dial--
ysis membrane at rates so fast you can
take a 45 ml sample almost to dryness and
zero salt in half an hour with the con-
venient “Start Kit" (pictured below).

The Start Kit, intended to introduce you to
the technique, costs just $90.00 delivered
to any point in the U.S. or Canada. Now
available for immediate shipment, it comes
complete with all parts (including power
supply}) and chemicals. It accommodates
a single sample cell holding up to 60 ml
or 3 cells holding up to 10 ml each, and can
e concentrate at rates up to 1.5 ml per

minute water removal;
o desalt from 3% ammonium sulfate down
to 1/100% in half an hour.

Gentle low-temperature action gives typical
enzyme activity recovery of better than
80% after 50-fold concentration! )
The Start Kit will fully satisfy the require-
ments of some users, and will demonstrate
the technique’s utility to others who need
higher capacity for routine use. Larger units
for muitiple aliquots (up to 45), and for
homogeneous samples up to dozensof liters,
will soon be available. Other apparatus will
permit filtering, fractionating, washing and
sterilizing, all enhanced by electrophoretic
phenomena. Descriptive literature is avail-
able on all equipment. ¥ "m
Order ‘your Start Kit y
now. Discover a pow-

erful new way to

speed your work. =8~ v
“START KIT”
$90.00 delivered
CANAL
INDUSTRIAL

e ALCO cORPORATION

5 5635 Fisher Lanepept.s-10C
¢ Rockville, Maryland 20852
Telephone (301) 427-1515
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if d'SW"t'"UOflS e methog
electrophoresis means e most versatl
something to you. .. 2 eratates 12 ampls
so will our E-C 470 e Fiat ol elim

. nates difficulties of cy-
ver tlcal gel CB”. lindrical form for densi-

tometer readings.

® Preparative separa-
tions are easily eluted.
® True two-dimensional
gel electrophoresis for
even greater resolution.
® Rapid separations for
screening  of hemo-
globins or serum pro-
teins with fully de-
veloped techniques.

e Favored in specialized
research on lipopro-
teins, histones, and en-
zyme systems.

The discontinuous (‘‘Stacked Gel”’) method showing

12 separations of the same serum. C'RCLEC"AE;';’EF%:E“'“
“Total Electrophoresis System’’
“Stacked Gel Electrophoresis”

755 St Marks St. «  Philadelphia, Pa. 19104
For seminar dates, call our applications laboratory: 215—382-9100

E c APPARATUS CORPORATION
- ELECTROPHORESIS & COUNTERCURRENT

Flexibility...at low cost

MBIGI‘ from ECGIN

0.5 mr/hr to 500 mr/hr

This rugged, transistorized radiological survey meter, with three inter-
changeable probes, provides maximum flexibility, at low cost, in one
instrument.

Model PSM-760, with Alpha, Beta, Gamma probe (to 30,000 CPM) « $219
With additional Beta-Gamma probe (to 50 mr/hr)® « ¢ ¢ ¢ « « « $239
With additional Beta-Gamma probe (to 500 mr/hr) « « « « « « « $264

Catalog and other data available on request. To order, write on your letterhead
or send purchase order to:

EGN

CORPORATION

®lllustration

175 PEARL ST., BROOKLYN, N.Y. 11201, Dept. N6
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Problems in Electronics with Solutions.
F. A. Benson. Spon, London; Barnes and
Noble, New York, 1967. 319 pp. Illus.
Paper, $4.25; cloth, $8.

The Properties of Liquid and Solid
Helium. J. Wilks. Oxford Univ. Press,
New York, 1967. 715 pp. Illus. $24.

The Psychology of Learning and Moti-
vation: Advances in Research and Theory.
vol. 1. Kenneth W. Spence and Janet
Taylor Spence, Eds. Academic Press, New
York, 1967. 391 pp. Illus. $11.50.

Respiratory Physiology. N. Balfour
Slonim and John L. Chapin. Mosby, St.
Louis, 1967. 213 pp. Illus. $8.75.

The Science of Movement. R. A. R.
Tricker and B. J. K. Tricker. Elsevier,
New York, 1967. 298 pp. Illus. $9.

The Snouters: Form and Life of the
Rhinogrades. Harald Stiimpke. Translat-
ed from the German (Stuttgart, 1957)
by Leigh Chadwick. Published for the
American Museum of Natural History.
Natural History Press, Garden City, N.Y.,
1967. 118 pp. Illus. $3.95.

The Solar Granulation. R. J. Bray and
R. E. Loughhead. Chapman and Hall,
London; Barnes and Noble, New York,
1967. 164 pp. Illus. $11. International
Astrophysics Series, vol. 8.

The Solid-Gas Interface. vol. 2. E. Ali-
son Flood, Ed. Dekker, New York, 1967.
677 pp. Illus. $27.50.

Source Book in Geology, 1900-1950.
Kirtley F. Mather, Ed. Harvard Univ.
Press, Cambridge, Mass., 1967. 453 pp.
Itlus. $12.50. Sixty-four papers.

Spectroscopic Tricks. Leopold May, Ed.
Plenum Press, New York, 1967. 347 pp.
Ilus. $9.50. Reprints of 107 papers
which appeared in “Tricks and Notes” in
Applied Spectroscopy between 1959 and
1965.

Statistical Models in Engineering. Ger-
ald J. Hahn and Samuel S. Shapiro. Wil-
ey, New York, 1967. 375 pp. Illus. $12.50.

Statistical Physics. F. Reif. McGraw-
Hill, New York, 1967. 422 pp. Illus.
$5.50. Berkeley Physics Course, vol. 5.

The Statistical Theory of Non-Equili-
brium Processes in a Plasma. Yu. L.
Klimontovich. Translated from the Rus-
sian edition (Moscow, 1964) by H. S. H.
Massey and O. M. Blunn. D. ter Haar,
Ed. Pergamon, New York, 1967. 300 pp.
$12.

Stereotaxic Atlas of the Forebrain of
the Guinea Pig. Thomas J. Luparello.
Williams and Wilkins, Baltimore, 1967.
79 pp. Hlus. $11.75. Text in English,
German, French, and Spanish.

Strontium Metabolism. Proceedings of
an international symposium- (Chapelcross,
Glasgow, and Strontian), May 1966. J.
M. A. Lenihan, J. F. Loutit, and J. H.
Martin, Eds. Academic Press, New York,
1967. 368 pp. Illus. $14.50. Thirty-eight
papers.

Structure and Reactions of Simple Or-
ganic Compounds. Douglas Lloyd. Else-
vier, New York, 1967. 103 pp. Illus. $3.50.

Structure of the Human Body. Weston
D. Gardner and William A. Osburn.
gaunders, Philadelphia, 1967. 431 pp. Illus.

8.75.

The Structure of the Real Number Sys-
tem: A Programmed Introduction. John
D. Baum and Roy A. Dobyns. Engle-
wood Cliffs, N.J., 1967. Unpaged. Illus.
Paper, $6.95.
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New
approach

to long term

chemotherapy

1/4 hour
to 1 ml per
24 hours

Miniature, Self-Contained, Battery
Operated Micro-Flow Pump For Long Term
Chemotherapy or Drug Experiments

On Unrestrained Animals

Rate selector switch permits choice of eight
infusion rates of 1 ml per % hour to 1 ml
per 24 hours — for 10 full days of operation
at slowest rate. Total infusion capacity 10 ml,
Flow rate is linear and reproducible. Compact
box (measures only 4%2" x 2" x 1”) may be
easily carried in a pocket or a harness for use
by ambulatory patients or unrestrained animals.

Sage Model 216 Micro-Flow Pump operates
by electrolysis. A uniformly generated gas
behind the piston drives the syringe at the
selected rate. Automatic cutoff at end of run
stops further gas generation. Unit supplied
complete with mercury battery and electrolyte.

Sage Model 216 Micro-Flow Pump available
from your lab-ware dealer. Price $215.00. For
complete technical data write:

SAGE INSTRUMENTS, INC.
N. Y. 1060

2 Springret. hnte Plains,
914 949.4121

6 OCTOBER 1967

SAGE 10 DAY PUM

: Greene, J. L. Gressitt, D. Koob, G. A.
‘ Llano, E. D. Rudolph, R. Singer, W. C.

. Fibres (265 pp., $9); vol. 6, Additional

The Symphony of Life. Donald Hatch
Andrews. Unity Books, Lee’s Summit,
Mo., 1967. 423 pp. Illus. $4.95.

Synthetic Methods of Organic Chemis-
try. Yearbook, vol. 21. W. Theilheimer.
Karger, New York, 1967 (order from
Phiebig, White Plains, N.Y.). 560 pp.
Illus. $47.80.

Teaching Urban Youth: A Source Book
for Urban Education. Peter G. Kontos
and James J. Murphy, Eds. Wiley, New
York, 1967. 360 pp. Illus. $7.95. Twen-
ty-four papers.

Techniques of Vacuum Ultraviolet Spec-
troscopy. James A. R. Samson. Wiley,
New York, 1967. 360 pp. Illus. $13.95.

Terpenoids in Plants. Proceedings of
the Phytochemical Group symposium
(Aberystwyth, Wales), April 1966. J. B.
Pridham, Ed. Academic Press, New York,
1967. 269 pp. Illus. $12.50. Twelve pa-

pers.
Terrestrial Life of Antarctica. S. W.

Steere, and F. C. Ugolini. American Geo-
graphical Soc., New York, 1967. 24 pp.
11 maps. Illus. $7.50. Antarctic Map
Folio Series, No. 3.

Textbook of Microbiology. Frank E.
Swatek. Mosby, St. Louis, 1967. 733 pp.
Illus. $9.85.

Textile Auxiliaries. J. W, Batty. Perga-
mon, New York, 1967. 67 pp. Illus. $3.50.

Textile Laboratory Manual. vol. 5,

Methods (245 pp., $9.50). W. Garner.
Elsevier, New York, ed. 3, 1967. Illus.

Theory of Automation of Production
Planning and of Tooling. G. K. Goran-
skii. Translated from the Russian edition
(Minsk, 1962) by IPST Staff. Israel Pro-
gram for Scientific Translations, Jerusa-
lem; Davey, New York, 1967. 184 pp.
Illus. $9.75.

The Theory of Gambling and Statisti-
cal Logic. Richard A. Epstein. Academic
Press, New York, 1967. 508 pp. Illus.
$10.

Thermodynamics. An advanced treat-
ment for chemists and physicists. E. A.
Guggenheim. North-Holland, Amsterdam;
Interscience (Wiley), New York, ed. 5,
1967. 414 pp. Illus. $14.

TICA 3. Third Conference on Techni-
cal Information Center Administration
(Philadelphia), August-September 1966.
Arthur W. Elias, Ed. Macmillan, Lon-
don; Spartan Books, New York, 1967.
143 pp. Illus. $7.50. Drexel Information
Science Series, vol. 4. Eight papers.

Topics in Medicinal Chemistry. vol. 1.
Joseph L. Rabinowitz and Ralph M. My-
erson, Eds. Interscience (Wiley), New
York, 1967. 465 pp. Illus. $17.75. Twelve
papers.

Topics in Stereochemistry. vol. 1. Nor-
man L. Allinger and Ernest L. Eliel,
Eds. Interscience (Wiley), New York,
1967. 266 pp. Illus. $12.50. Four papers.

Toward a Theory of Minority-Group
Relations. Hubert M. Blalock, Jr. Wiley,
New York, 1967. 237 pp. Illus. $6.95.

Trace Characterization: Chemical and
Physical. Based on lectures and discus-
sions of the First Materials Research sym-
posium (Gaithersburg, Md.), October
1966. W. Wayne Meinke and Bourdon
F. Scribner, Eds. Natl. Bureau of Stand-

ards, Washington, D.C., 1967 (order

Priolomicrographs
IN
SEGONDS

"

i e

The REICHERT Photomicrographic
Camera accommodates;

Polaroid Land pack film back for
instant 3% x4%" color or black
and white photos as well as 35
mm. camera backs.

Shutter speeds 1 sec. to 1/125 sec.
plus T&B; synchronized for elec-
tronic flash.

Beam splitter and focusing tele-
scope permits simultaneous ob-
servation and focusing during
exposure,

Fits directly on your microscope.

e

For particulars ordemonstration, write to:

WILLIAM ). HACKER & CO., INC.
Box 646, W. Caldwell, N.J.
CA 6-8450 (Code 201)
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o

CANT

BUY |
STRIPED
PROPIPETTES

BUT YOU CAN

CHOOSE FROM 4 COLORS...
YELLOW RED/BLUE/GREEN

as well as BLACK 5733

Available from your local supply house or contact:

INSTRUMENTATION ASSOCIATES, INC.
17 West 60th St. New York, N.Y. 10023 (212) CI 5-0840

Demand the original i/a Propipette — Proven by thousands of users

INEXPENSIVE

“SCIENCE”™
BINDERS

Keep your copies of SCIENCE always available
for quick, easy reference in this attractive, prac-
tical binder. Simply snap the magazine in or out
in a few seconds—no punching or mutilating.
It opens FLAT—for easy reference and read-
ability. Sturdily constructed, this maroon buck-
ram binder stamped in gold leaf will make a
fine addition to your library.

SCIENCE Binders hold one three-month volume
of SCIENCE. They have a 3%-inch back and 13
flat fasteners. $3.75 each. Four binders, $14.00.

For orders outside the United States add 50¢
per binder. Imprint: name of owner, add 85¢
per binder; year of issues, for example, 1967-2,
add 60¢ per binder.

1515 Massachusetts Ave., NW,
Washington, D.C. 20005

CAT. No. 1510 CAT. No. 5850

Table Top Reciprocating
Shaker Power Unit, 20-240
excur. per min., 14” x 12”
x 93%” high.

Dynacath-Mercury Cathode
Apparatus for rapid
separation of metals. With

platinum electrodes. 211

SCIENCE-

CAT. No. 5900
CAT. No. 5100

Cathetometer,
Measures
movements to
0.1 mm.
40 c¢m scale.

Floor Model
Reciprocating Shaker
Power Unit,

60-240 excursions,
loads to 100 ibs.

CAT. No. 7225 CAT No. 9900

Con-Torque Stirrer
for highly viscous
materials 0-400 r.p.m.

Thermoelectric immersion Cooler,
portable, produces sub-zero
temperatures.

215 216
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SCIENTIFIC
INSTRUMENTS
& APPARATUS

We show here but a few from
the Eberbach wide line of scien-
tific instruments and apparatus.
For full description of these and
other items in the fields of Ana-
lytical Chemistry, Biological Sci-
ences, Metallurgy, Mineralogy,
Petrology, Soil Sciences and
Physical Sciences, write for free
96 page illustrated catalog.

[ITT{ R Po. BOX 1024 o

WRITE FOR
CATALOG 67

ANN ARBOR, MICHIGAN
48106
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