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The other side of the

‘g UVICORD

Once an LKB Uvicord ultraviolet monitor has
been installed people seldom look at the
back—that's why we are giving you the chan-
ce to see it before yours is installed.

LKB designed the Uvicord to be fully compa-
tible with all kinds of recorders; you will find
three signal outlets on the back. One of these
will fit your recorder, no matter what type it
may be. A further example of the versatility
of LKB instrumentation, which will operate in
any system your laboratory may possess. A
factor worth considering, when you weigh up
the other features: stable base line, high sen-
sitivity and sharply-defined bandwidth.

Sales and service in USA: New York, Boston, Chicago.
St. Louis, Atianta and Houston; in Europe: Stockhoim.

The Hague, Copenhagen, Rome, Vienna, London, and
throughout the world.

IN THE SERVICE OF SCIENCE

LKB Instruments Inc. 12221 Parklawn Drive. Rockville MD. 20852
12330 Santa Monica Bd. Los Angeles Calif. 90025

Circle No. 11 on Readers’ Service Card 8300-A5



From Saundens:
New fditions of
Eatablishod Joxts

Romer: New 4th Edition

THE VERTEBRATE BODY

By Alfred Sherwood Romer, Musenm of Comparative Zoolagy,
Harvard University.

This popular text, now in a New 4th Edition, is one of the finest
volumes available for a background course in comparative anat-
omy. A study of the form and function of the vertebrate body
is interwoven with embryological, histological, paleontological
and evolutionary material.

In this edition, coverage is truly comparative and does not over-
emphasize human structure. Function is considered so that the
student may understand the relations of the various systems
within the animal in relation to its environment.

Embryology is presented in a manner which creates an under-
standing of homology and shows the student the important
place of the time element in various stages of vertebrate de-

Balinsky: AN INTRODUCTION

TO EMBRYOLOGY New 3rd Edition

By B. 1. Balinsky, Dr. Biol. Sci., University of the
Witwatersrand, Johannesburg, South Africa.

Now in a New 3rd Edition, this valuable text covers
comparative vertebrate embryology at the undergrad-
uate level. Dr. Balinsky, a well known authority in
the field, shows the embryonic development of verte-
brates by processes and by the development of organ
systems.

Embryology is interpreted broadly as dealing with
ontogenetic development of animals. The author
therefore includes such topics as regeneration, meta-
morphosis and asexual reproduction.

This New 3rd Edition covers recent breakthroughs
and advances in this field. Significant new informa-
tion is included on genetic control of development,
the processes of differentiation, and advances in de-
ciphering the genetic code.

The nomenclature used has been revised to conform
to the recommendation of the 1970 International
Anatomical Nomenclature Committee.

velopment.

About 640 pages. About 415 figures.

Ready March, 1970.

Hazen: READINGS IN
POPULATION AND COMMUNITY

ECOLOGY New 2nd Edition
By William Hazen, Ph.D., San Diego State College.

This New 2nd Edition offers a superb collection of
23 significant papers on varied aspects of ecology
carefully chosen from the literature (1942 to 1967).

Intended for use by third and fourth year students
in conjunction with a standard text, this valuable
supplement contains most of the classic articles on
ecology that students should read. These papers ex-
plore many of the fascinating avenues that research
and speculation in population and community ecology
have taken.

The New 2nd Edition includes such topics as: spa-
tial distribution—population growth—competition—
predation—flow of energy—ecosystems—control of
population size.

The content of the book is organized under four im-
portant headings: Single Species Populations, Rela-
tionships Between Species, Community Metabolism,
and Community Structure.

About 400 pages. Abont $5.50. Ready March, 1970.
6 FEBRUARY 1970

Abont $10.50.

Abont 750 pages.  About 450 fignures.

Ready April, 1970.

Abount §10.

Walker:

VERTEBRATE DISSECTION
By Warren F. Walker, Jr., Ph.D., Oberlin College.

New 4th Edition

The New 4th Edition of this valuable laboratory manual com-
pares the organ systems at three levels of organization. The
author uses the dogfish, mudpuppy, cat and rabbit to help stu-
dents visualize the transformations that occur in a given organ
system during evolution.

Revisions include detailed examples of the newer dissection ap-
proaches. There are new sections on the muscles of the fore-
limb and shank of mammals and on the structure of the mam-
malian eyeball. Extensive changes update the entire chapter on
the nervous system, with special emphasis on the dissection of the
sheep brain. This section is now an excellent introduction to

the important field of neuroanatomy. Many new illustrations
have been added.

About 380 pages.  Abont 135 figures.  Soft cover.  About $5.
Ready April, 1970.

For further information or 30-day approval copies write

W. B. Saunders Company

West Washington Square
Philadelphia, Pennsylvania 19105
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Rupturing oocyst of the lizard malaria
parasite, Plasmodium mexicanum, on
the stomach wall of a phlebotomine
sandfly. Released sporozoites localize
in the salivary glands when sandfly
is ready for a subsequent blood meal.
See page 891. [S. Ayala and D. P.
Furman, University of California,



Branching and looping flexibility
provided by “IF” keys expands
programming capability.
Trig functions covering all quad-
rants and any size angle in
degrees or radians.

Complex and vector arithmetic
simplified with coordinate trans-
formation keys, rectangular-to-

7ias; = wmpoy | DyNamic range 10 *to polar and vice-versa, in milliseconds.
5336845815 05 ) accumulate 10‘,‘ near'y 200 dec.

= ~tvore 1 ades. Observation of
math operations on 3 displayed registers.
Up to 16 more registers for data storage.




Hewlett-Packard
P. 0. Box 301
Loveland, Colorado 80537

Please send:

[0 22-page, Full-Color Brochure on
HP 9100 Calculator System.

[0 6-Page Brochure, “Can a comput-
ing calculator make your opera-
tion more profitable?”

\ Name

Now the emancipator..\ Tite
computes, plots and \ Company. .. . - o

Address e s

Prints .-
Qwetly N

The HP 9100A/B Calculator frees you from the drudgery \
of complex problem solving.

The HP 9125A Plotter frees you from the tedium

of hand-plotting graphs.

And now, the quiet HP 9120A Printer frees you from
the manual transfer of data.

Add up these three capabilities, and what do you have?

THE ONLY TOTAL GRAPHIC COMPUTING SYSTEM
AVAILABLE TODAY FOR $204 PER MONTH!

With this new electro-sensitive printer you speed up
your computations by eliminating the need to record
results. You get a permanent record of all inputs—a

Program from the keyboard. Record 1 : L
and store 196-step programs on record that makes error tracing quicker and easier.

credit-card-size magnetic cards for And, you have printed proof of all your computations.

Rt The 9120A printer gives you maximum flexibility in

what you print. You can print all of the displayed
information; a complete listing of the program
instructions stored in memory; or only the information
you specify. The 9120A does this printing at the rate

oee) Edit programs easily. Single step of 3 lines per second — without the distracting noise
through programs to check and of a mechanical printer
de-bug. Address an individual 2
step and make corrections without re- You get completely documented calculator programs
entering the entire program. that are specifically designed for use with the plotter

and printer. And, you can put this system to work
for you today, not sometime in the distant future.

If you want a printer that operates quietly in an

office environment — if you want a low-cost system that
gives you total graphic solutions — call for a quiet
demonstration of the complete emancipator today.

To put this total system to work for you even faster,
send your purchase order to any Hewlett-Packard
Sales and Service office (located in principal

cities throughout the world). For a 22-page brochure,
write Hewlett-Packard, P. O. Box 301, Loveland, Colorado
80537. Europe: 1217 Meyrin-Geneva, Switzerland.

Price: HP 9100A Calculator, $4,400; HP 9100 B Calculator,
$4,900; HP 9120A Printer, $975; HP 9125A Plotter, $2,475.
Leasé/rental plans start as low as $1.50/computing
hour based on average usage.

099324

HEWLETT 71“7 PACKARD

il
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What should you expect from
your supplier of laboratory animals?

(A useful checklist for future reference.)

User's Reasonable Expectations

1 A choice of species and strains.

2 A choice of either gender.

3 A choice of microbial makeups.

4 A choice of surgically-modified ani-

mals.

5 A choice of age or size groupings.

6 A choice of other options.

7 Uniform and healthy animals.

8 Dependable delivery.

9 Consultative and other services.

10 Help with animal housing and care.

Now for further details on what you can expect from Carworth, write for our extensive catalog on our
animals, housing systems, and accessories and supplies. Write to Carworth, New City, New York 10956.

f

2

10

Carworth’s Response

Carworth supplies two strains of rats
(CFN and CFE) and two of mice (CF
#1 and CFW). Plus special strains;
write for details.

Carworth supplieé male and female
rats and mice. (But note: female rats
are more likely to be immediately
available at any moment.)

Carworth supplies SPF, gnotobiotic,
and axenic rats and mice.

Carwarth performs many surgical pro-
cedures. Please write for details.

Carworth 'supplies rats in 13 weight
groupings, and mice from weanling
up to maturity.

Carworth supplies pregnant animals
(rats with exact conception days),
birth-dated animals, mothers and lit-
ters. And others at your request.

Carworth quality control assures uni-
formity with respect to genetic make-
up, colony environment, and microbial
makeup.

Carworth has the widest delivery net-
work in the animal field (shipments
made from: New City, N.Y.; Kingston,
N.Y.; and Portage, Michigan.) About
70% of our shipments are delivered
by our own air-conditioned trucks—
almost always on time. And we guar-
antee delivery of live, usable animals
whether or not we actually make the
delivery.

Carworth provides help with respect
to: facility design, animal selection
appropriate to specific needs, coordi-
nation of animal shipments with ex-
perimental design requirements, and
in many other ways as users’ needs
dictate. (Tell us your problem.)

Carworth is the only animal supplier
that also provides virtually everything
needed to house and care for labora-
tory animals. We offer the widest se-
lection of plastic and metal housing
systems in the world.

Carworth 4=

Division of Becton, Dickinson and Company

CFN, CFE, CF # 1, and CFW are all trademarks of Becton, Dickinson and Company.
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Worthington Nucleotides

..new addition to
the house of enzymes
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Worthington Biochemical, the house

that enzymes built, has added a new

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

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

* our standards and guarantees of
quality extend equally to both
enzymes and nucleotides

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

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

and nucleotides being under the

same roof. Order them direct from

Worthington.

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

: Worthington Biochemical Corporation
Frechold, New Jersey 07728 -

Please send the following: _

[] Worthington Biochemical Catalog

[] Enzyme Diagnostic Reagent
Catalog W .

[ Information on Worthington

- Specialty Enzymes

: Namg

. ‘_I“itie.

~ Institution

' Address

State TR rRE e
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The readout from Photovolt’s NEW DENSICORD
provides a permanent patient record which in-
cludes...his individual strip...recorder trace...
and printout.

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

Strip preparation with the Photovolt system

" eliminates...floppy strips...pipetting...variable

applications...chemical preparations.

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

Now no more fuss or doubt.

\‘7’ PHOTOVOLT CORPORATIO/V 1115 Broadway, New York. N.Y. 10010 - (212) 989-2900

Circle No. 21 on Readers’ Service Card
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Gelman’s new GN-6 membrane filter is the most advanced device yet devel-
oped for water testing. The GN-6 allows characteristic growth of bacteria
colonies even across grid lines. Because it is made from polymers of cellulose
esters by an exclusive process, nutrients and dyes diffuse freely through the
membrane. It will not shrink or distort with autoclaving.

Water testing is serious business. That's why Gelman has created a filter
which makes absolute measurement of bacteria levels in water possible. At
Gelman there’s no room for guesswork.

GELMAN: %V%

A

GELMAN INSTRUMENT COMPANY, 600 South Wagner Road, Ann Arbor, Mich. 48106, 313/665-0651
Circle No. 25 on Readers’ Service Card

GREATNESS IN TECHNOLOGY
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The most for your money:

Minimum cost per channel and max-
imum data presentation.

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

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

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

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

in 8 channel recorders,
its the new Brush 480.

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

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

And the Brush 480 is compatible
with our multi- and single channel
signal conditioners so you can select

. the conditioning best suited for your

measurements, whether it's tempera-
ture, pressure, strain, voltage, current,
position, velocity or what have you.
The Brush 480. It's one of the few
bargains left. For more information,

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

GOUBRUSH

SR




PHOTOMAX GUARANTEES YOUR
FIRST ROLL OF FILM COLOR-PERFECT.

A rash statement?

You don't think we'd make such a guarantee if
we couldn’t back it up, do you? We can.

The Olympus Photomax photomicroscope
ensures accurate color. That's because of an
exclusive color-temperature meter that tells you
before you shoot whether your illumination is
correct. If it's too red, too blue, too whatever...the
meter tells you. If the illumination is accurate,
the meter tells you that. Every time.

In other words, Photomax makes the tricky
technical decisions for you. There are no wasted
shots, no test rolls.

The Olympus Photomax is the only
photomicroscope available with a color temperature
meter. At any price.

That's not all. Photomax also sets your exposure
automatically. With accuracy.

Every time.

For more information about

Photomax, just clip and mail the
coupon below. You'll find our

catalog worthwhile reading.

We guarantee that, too.

Olympus

' Photomax Photomicroscope

Joom -

: OLYMPUS CORPORATION OF AMERICA

_@“1™4,  Precision Instrument Div. Dept. §
% 2 Nevada Drive

g

<
5 New Hyde Park, N.Y. 11040

PRLL

-

5
Smvcg W

D | would like to see a demonstration of the
Olympus Photomax photomicroscope.

Olympus Photomax Photomicroscope and
the complete Olympus line.

Name

Title

Organization

Address

-
1
]
1
]
]
1
]
]
]
]
]
Please send me information on the 1
]
|
]
)
I
1
I
I
1
I
1
1
I
1
|
1
City State Zip :
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Draw your own
conclusions
with thisnew

e-share

terminal.

Now you can have a time-share terminal
that lets you see your data graphically—
instantly — as it prints out on your
Teletypewriter. Now you can plot for
comprehension, for meaningful report
illustrations, for permanent records.
And do it while the time-share

data’s coming in.

The HP 7200A Graphic Plotter is
the first major advance in time-share
flexibility since the Teletypewriter
itself. The Graphic Terminal feeds
from standard EIA ASCII inputs and
automatically plots computer data in
points, lines, curves, bar graphs, pie

Sl

HEWLETT ﬁ PACKARD

GRAPHIC RECORDERS

11921

charts, or any other useful engineering,  Hewlett-Packard's new
mathematical or business graphics you ~ 7200A Graphic

need. Plot directly from the Teletype Plotter. If your service J
keyboard, too, or silence the Teletype-  doesn’t offer it yet, have f

“writer and use the plotter alone. them give us a call.
It’s the end of the graphic time lag. The Graphic Terminal.
The HP 7200A is easy to use and For people who can
requires no special operating or benefit from a dash
programming/language knowledge. of art with their
It plots smooth lines, not the staircase cold hard e
drawn by the incremental recorder. data. , et 4

And it lets you position the graph e #’H‘
where you want it on any type or size =g

of graph paperupto 11" x 17", »
Talk to your time-share service about ot




How cryogenic storage can be a
lifesaver for the bioscientist

Thegradual erosionofabiological property
thatis being maintained as a preservative
measure in the frozen state at a tempera-
ture of —70°C or higher is an occurrence
with which workers in the biosciences in-
evitably become familiar. Often marvels of
ingenuity are exercised in preparing a sys-
tem for the potentially dangerous phase
transition. The bioscientist is able to show
that, as the temperature of the basically
aqueous medium is lowered, enzyme activ-
ity, membrane integrity, or cellular
morphology has survived the excursion

10000
LOG PLOT OF 2870 yrs.
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HALF-LIFE T
1000
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from +15°C to —70°C and back. The sys-
tem, perhaps with the addition of a protec-
tive additive, has presumably been well
prepared not only for a passage to and
from the solid state but also for a storage
period in that state. Yet, if the return to
+15°C is delayed for weeks, or months or
years, these or other desirable and essen-
tial properties may be irretrievably lost.
What has happened? Why?

The precise mechanisms by which entities

of biological origin undergo degradation

withtimein a frozen environment have not

beendelineated intermsoftheir chemistry.

The nonfunctioning enzyme system, the in-
fertile sperm cell, the hemolyzed erythro-
cyte, and other biological disasters never-
theless attest to their reality. Clearly, as

the cryobiologists probe the basics of their

field, one can expect definition of reactions

of great interest, conceivably of wholly

new concepts in chemistry. There are por:
tents, perhaps, in Wang's dimerization of

1,3 dimethyl thymine in frozen environ-
ments, a photoreaction that proceeds at a

negligible rate in the liquid state.

At present known only by their workings, a
loss of activity or other form of biological
integrity, these degradative reactions are
temperature dependent, and it is on this
relationship that the success or failure
of a frozen storage operation may depend
For over a century we have known that a
decline in temperature of 10°C decreases
the reaction velocity by approximately
1/2o0r 2/3, but those of you who remember
your problems in chemical kinetics will
recall the awe-inspiring influence of tem-
peraturedog tRe ﬁpegific reaction rate as
expresse rrhenius:

K=Ae—
The effect of temperature on K, the spe-
cificreaction rate, is exerted exponentially
through the Boltzmann factor. If the stor-
age temperature used permits significant
biological decay, that is to say, an undesir-
ably high degradative reaction velocity,
one can slow the process effectively. How
effectively can be seen in almost any text of
physical chemistry. Daniels, for example,
cites a first-order reaction in which the
half-life is increased by a factor approach-
ing 10,000 as the temperature is lowered
from —75°C to —100°C. Such considera-
tions are necessarily important when ma-
terials of biological origin, many of which
are intrinsically unstable, are to be stabi-
lized for indefipitely prolonged periods at
reduced temperatures. Remember, too,
that the frequency factor, A, diminishes
with decreasing temperature.

Among the procedures by which the sci-
entist may capitalize on the relationships
inherent in the Arrhenius equation to pro-
vide maximum stability to systems of bio-
logical interest, the use of cryogenic fluids
in appropriate storage equipment offers a

relatively simple solution. Liquid nitrogen,
abundantly available, is a boiling liquid,
—196°C, at atmospheric pressure. An idea

of its potential effectiveness as a refrig-
eratingagentcanbeseenfromthediagram

below. Here we postulate a reaction with

a half-life of one day at 0°C and a reduction

of reaction rate'by one half for each 10°C

decline in temperature.
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Is a cryogenic refrigerator a
biological necessity?

Some bioscientists find cryogenic preservation an
indispensable tool for storing many materials of
biological origin in a potentially viable or functional
state for prolonged periods. For instance, tissue
cultures may be so stored without the risk and expense
attendant on subculture.

LINDE cryogenic refrigerators
come in all shapes and sizes

Union Carbide’s LINDE
division produces a full
line of cryogenic refrig-
erators, dewars, and con-
trolled-rate freezers.
These low-temperature
liquid nitrogen units,
available with racking
systems for easy
storage and retrieval,
can solve your preserva-
tion problems.

:-Unlon Carbide Corporation i
Linde Division
Dept. SC-2

I P.O. Box 264

| Radio City Station, New York, N.Y. 10019

|

| ! would like additional information:

i O LN: refrigerators [0 Temperature/level controllers

I [ LN. dewars [J Liquid nitrogen storage and supply

I Name.
I (Please Print or Type)

| Street

City State Zip Code

L—————————————————

B o o - o -

UNION CRYOGENIC
(. \:1:1[»] @ PRODUCTS

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

LINDE and UNION CARBIDE are registered trademarks of Union
Carbide Corporation.
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O-readl (TRUE ELECTRONIC DIGITAL DISPLAY).
O-Us
o-ownl ($595.

(SIMPLE TWO-POINT CALIBRATION,
B ULTRA-FAST INPUT TRACKING).

siswain B WO B
ficH STHNTNK 8

b

ournew model NX pH meter.

We say again: The New Model NX
pH Meter is a true-electronic, digital-
indicating pH Meter—priced as low
as many analog-readout, expanded-
scale pH meters.

The NX's digital readout—to
four significant figures—shows up,
big and bright, as standard-form
luminescent numerals. Visible up to
10 feet away. Even in strong ambient
lighting. And the decimal point
automatically pops into place where
it belongs.

Use the Model NX to get milli-
volt readings, too. Either way, pH or
mv, say good-bye to parallax, am-
biguities, reading errors.

And the Model NX is an instan-
taneous-tracking instrument. Re-
sponds to rapidly changing inputs

810

without detectable time delay.
There’s no time-constant control to
adjust.

There are separate slope and
intercept controls—and a special
calibrating circuit. Which make
calibration of the Model NX rapid
and exact. One-cycle calibration is
a lot faster than the old familiar (but
time-consuming) successive ap-
proximation technique.

Of course, there’s much more
to the Model NX. Such as manual
temperature compensation, with an
automatic version optional. And
analog recorder output. Plus op-
tional provision for binary-coded-
decimal output for digital printout or
computer interfacing. Long-life
cold-cathode display tubes. Solid-

Circle No. 8 on Readers’ Service Card

state circuits on plug-in printed
circuit boards for convenient
servicing.

The Model NX’s $595 price-tag
includes electrode support rod,
combination electrode, and buffer
solutions. Call your Sargent-Welch
representative for a demonstration

or write to us. 5228
p» SARGENT-WELCH

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

Chicago/Anaheim/Birmingham/Cincinnati
Cleveland/Dallas/Denver/Detroit
Springfield, N.J./Toronto/Montreal/Vancouver
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Forgflo is:

@ The only domestic producer of transmission-type Electron Microscopes.
® The World’s largest supplier of air bearings.

® A major manufacturer of magnetic recording devices for audio-visual prod-
ucts and data processing.

® A major producer of rotary transformers.

@ People with the versatility to meet the challenge of science in a variety of
ways.

ForgFla &5 =/

Oppenheimer % Opcalite Yy

Wyandotte Road, Willow Grove, Pa. 19090 2110 South Anne Street, Santa Ana, Calif. 92704
Telephone: 215 659-6000 Telephone: 714 546-9330

MEMBERS OF THE ELECTRONICS GROUP
OF WALTHAM INDUSTRIES

Technological Excellence - Innovative Engineering

Circle No. 17 on Readers’ Service Card

6 FEBRUARY 1970 i 811



When

To handle the unglamorous chore

of pipet cleaning, more” labs use
Nalgene pipet cleaning equipment
than any other brand.

The Nalgene Pipet washer-rinser has a
one-piece design with “over-the-top” wa-
ter inlet that eliminates pipet ‘cleaning
problems. No back-siphoning, no siphon

stall, no splash, no leakage, no tinkering to

get things started. Operates with water input

e from 1'/2 to 12 liters per minute, provides differ-
ent cycling speeds for washing, soaking, or rinsing. Also, Nalgene pipet baskets
with recessed screens for complete drainage, and pipet jars.

Like all Nalgene Labware, this equipment is unbreakable, easy to handle and

clean. When you specify Nalgene Labware, 20 years leadership says you'reright.

A NALGE
SYBRON CORPORATION

Order from your Lab Supply Dealer. Ask him for our Catalog or write Dept. 8514,
lalgene Labware Division, Rochester, N.Y. 14602,

Circle No. 20 on Readers’ Service Card .
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Recording of reflectance of phenol-derivatives (1 j.g. each) separated on a silica gel plate treated with molybdic phosphoric acid.

There's a lot more information contained in a thin-layer chromat-
OW_ ogram than you can learn by just looking at it. And there's an
easy, accurate and reliable way of extracting that information—

thin"layer non-destructively.

The ZEISS Chromatogram Spectrophotometer not only pro-

Ch romato rams vides rapid identification of chromatographic zones by direct ex-
g amination, scanning at any wavelength between 200-2500nm, it

also enables you to make quantitative evaluations. We repeat,

Can te" you more quantitative evaluations, with no loss of substance. The method

is the measurement of light absorption by diffuse reflectance,

than meets the eye transmission, or fluorescence at the proper wavelengths.
But even if quantitative evaluations aren’t vital to you, the
Chromatogram Spectrophotometer will still save you time and in-
crease the accuracy of your routine chromatographic analyses.
For instance, in many cases you can eliminate staining altogether.
It will identify also many spots where the amount of substance
present is too small to be characterized by conventional methods.
And its versatility is such that it is not
limited to TLC plates alone. It can, as ex-
amples, make transmission measure-
ments of films and plastics, photographic
plates, electrophoresis and chromatogra-
phy strips; reflectance measurements of
individual spots or reflectance variations
on paper, plastics, tiles and paper chro-
matographs; fluorescence measure-
ments of individual spots or variations

on all of the above.

: There are a great many technical
details and modes of operation of this
unique instrument. For the complete
story, write:Carl Zeiss, Inc.,444 Fifth Avenue,New York, N.Y.10018.

Service nationwide.

THE GREAT NAME IN OPTICS
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ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.



Turn on
vith the
reliable ones

SS-4 Manual Superspeed Centrifuge

RCF'’s to 34,800 x g — Speeds to
17,000 rpm

Write for Bulletin 5C-255-3/4

S$S-1 SUPERSPEED

ANGLE CENTRIFUGE

RCF’s to 31,000 x G — Speeds to 16,-
000 RPM. The original “workhorse”
of the modern laboratory and still go-
ing strong. Adaptable to Continuous
Flow Collection.

814

Either of these SORVALL Table-Top Superspeed Centrifuges can
give you years of research-quality centrifugation combined with
rotor, tube, and adapter versatility. The SS-3 is automatic; the SS-4

CRSPLED CTE

“SZENT-GYORGYI & BLUM” KSB
TUBE-TYPE CONTINUOUS FLOW
SYSTEM

Collection in 8, 4, or 2 tubes — up to
48,200 x G may be applied. For use
with SORVALL SS-1, SS-3, SS-4, and
RC2-B Centrifuges

Circle No. 2 on Readers’ Service Card

is manually controlled. Both incorporate Gyro-Action Direct Drive
(patented), control accuracy, full-access rotor chambers, and a
rugged motor that gives you power in reserve even at maximum
speeds. Safety is a major factor. The SS-3 is a ‘'set it and forget it”
instrument; the control panel of the SS-4 snaps out for remote op-
eration. For fully descriptive literature and price list, write Ivan
Sorvall, Inc. Norwalk, Connecticut 06856.

SORVALL

S$S-3 Automatic Superspeed Centri-
fuge RCF's to 34,800 x g —

PRODUCT
GUIBE

PRODUCT GUIDE

A guide to all SORVALL centrifuges
and laboratory instruments. Sent with
comprehensive 28-page Price List

Circle No. 4 on Readers’ Service Card —



EM-Reagents are products of E. Merck A.G., Darmstadt, Wast Germ:

In terms of cost; versatility and con-
venience, these new aluminum-backed
silica gel, aluminum oxide, cellulose and
polyamide-layered TLC sheets are noth-
ing short of revolutionary.

Not only do they cost less than any
other pre-coated system, but they are
completely adaptable to your own par-
ticular needs. You can bend them into any
shape you wish, cut them to any size you
require, even punch them for easy filing.
To develop, just stand them in a tank
(they require no special support and will
not collapse). These sheets also have a
thick, abrasion-resistant layer that will not
flake, permitting stacking and compact
packaging.

~ Need any other
- good reasons to try
new EM aluminum-backed TLC sheets:

Need more good reasons? Consider
these: You can use EM aluminum-backed
TLC sheets with almost all popular sol-
vents (except aqueous solutions). They
may even be sprayed with aggressive rea-
gents, such as sulfuric acid.

Cost-wise, our popular 20 x 20 cm
sheets coated with a 250 layer of silica
gel are less than60 cents each in quantity.

Doesn’t this sound like the kind of
TLC sheet you've always hoped for? If it
does, we'd be happy to send you a free
sample (and our catalog).

Just write: EM-Reagents
Division, Brinkmann Instru-
ments, Cantiague Road, West-
bury, N.Y. 11590.

A DIVISION OF




The new Cary 17

A~

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

A CLOSER LOOK

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

Circle No. 13 on Readers’ Service Card

Very simply; 1t makes absorption spectroscopy.

intensity source. Pen period control.
A unique wide-range slidewire which
does the work of four separate slide-
wires. And multipots. Without having
to purchase another accessory, you
can perform an infinite variety of
highly accurate routine spectrophoto-
metric measurements. T'wo standard
modifications are also available..
One for high temperature studies such
as fused salts. The other for infrared
work out to 3.0 microns, even on heat
or photosensitive samples.

YOUR EASY LIFE

The simplicity of the Cary 17°s control
panelis the result of many years actual
working experience. Each switch,knob,
dial and button is placed precisely
where it should be. And each is clearly
identifiable.
The simplic-

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

has also been carefully planned. For a
brochure, just write Cary Instruments,
aVarian subsidiary, 2724 South Peck
Road, Monrovia, California 91016.
Ask for data file E-002-20.

_ cary
instruments
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FREE MICROSCOPE BUYING GUIDE = 5/ eaeses

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

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

LINT SPECIAL EYEPIECES ond F: f
uuslmne e UNITRON wove wrs

UNITRON
LABORATORY
end
MEDICAL

A Coplete: Live
Offering ...

TRY ANY UNITRON MICROSCOPE
FREE FOR 10 DAYS

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

UNITRON Means More Microscope for the Money.

svas wr | [0 daplicates the g UNITRON s ws

‘{, performance of

costly apparates
UNITRON e o UNITRON 2= oy

3D, WIDEFINLD BINOCULAR MODELS

Please send UNITRON's Microscope Catalog No.

Name

Company
Address

City State

Clrcle No. 11 on Readers’ Service Card
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Unprecedented Computer Power for the Lab

The new PAR™ Model 131 Instrument/Com-

puter Interface System brings the full power RN FOURTR

Of interactive time-sha[‘ing Computers to the *seNAME THE FILF THAT CONTAINS THE DATAsessscossss PSBXC. DAT
laboratory. SO ycu can take advantage Of *esINPUT NUMBER OF POINTS IN FILE TO BE USEDasasss 3se
the problem-solving capabilities of large-scale e o
computers, no matter how complex — or sim- =++GIVE THE LPPER FRECURNCY 10U VISK MNALTZED TO

ple — your experiment may be. And use easy- PRSI R e
to-program languages such as BASIC or FOR- NO FORMAL ERROR IN INPUT PARAMETERS
TRAN, to save more time and add to efficiency.

You can use the Model 131 to process analog A e e
or digital data from 1 to as many as 90 similar R T R oA R T
or different instruments. Data is sent over the RePNPACREE (h] Begieades | 813050
telephone to a remote time-sharing computer el orleoaats  9we33nser

while the experiment is running. The com-
puter interacts immediately to reduce, corre-

2. 2987555 #.2122479

P 9352 9E+21

late, or interpret the data in accordance to Sl dleerear  aleenioes
programs and data bases previously stored "“ sessical  o.armial | a-encitas
in its memory. 0:031803,  o.055e1s1  @-08asase
With the Model 131, the time-sharing com- alavares  alaoissss
puter can operate in the Question/Response a-9a30a87 SimpsaEes
mode. In answer to the computer’s requests, inastnn | elenienieo W greti:
you can input varying parameters for the ai0aasIe.  ese3isies  s-geseade
experiment to obtain new test results from Siadiésia  0.0274120  ai0arees
the same get of data. You can also use the 2:0319779.  B.05a%950 0-08175
time-sharing computer to monitor and control SWies  slodlessi  dleasasss ::’:3%.
experiments. And it can even amplify the SrSaN . Senma  Leddin - dsi
power and capabilities of certain laboratory S e me ot
instruments. Sl aieateali  e.sismesr  a.esiiese
The Modularized Model 131 System is easily G dim o dER G
expanded as your instrumentation and data 8- 4 eanars4a S3secee; | wiontians 3-401at8s
processing requirements grow. Price of a typi- el LR L s
cal system consisting of an analog multiplexer, it ; 2.0011587
analog to digital converter, a system interface, 8- 4549495E+02 a3a2 + 2011789
and teleprinter is less than $5,500. DO YOU VISH A PLOTI 1aNO 22YESuusssirsnasssisnennanss '

For more inf()[‘mation‘ ask for P'A’R‘ Bulletin D) YOU WISH T0 ANALYZE ANOTHER FILE? 1sNO 2sYES esesss 2

T-ZOGA_ Write Princeton Applied Resea]_‘ch sesNAME THE FILE THAT CONTAINS THE DATAcsvesavssss BXTST.DAT
Corporation, Box 565, Princeton, New Jersey .
08540, or Call (609] 924-6835. sesTYPE THE TIME IN SECONDS REPRESENTED

BY 1.8 IN THE TIME CHANNEL. USE E FORMAT.cocc. 1Ed

PUT NUMBER OF POINTS IN FILE TO BE USEDswsses 209

essGIVE THE UPPFR FREQUENCY YOU W ISM ANALYZED TO
AS A FRACTION OF THE NYQUIST FREQUENCYsseeoonvse a.58

PRINCETON APPLIED RESEARCH CORPORATION THE NIMBER OF LINES IN THE FILE 1St 151

NO FORMAL ERKOH IN INPUT PARAMETERS
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LAB-8 is a signal averager plus.

It does everything any wired-pro-

gram averager can do, often much bet-

ter. Plus pre-sync averaging, contingency

sorting, blowups of parts of curves, displays of 95%
confidence limits, displays of first order trends, and a
few other useful things.

Take pre-sync averaging, for example. If you want to
collect and display an epoch before a sync pulse arrives,
LAB-8 will digitize the incoming signal and store it in a
temporary buffer. When the sync pulse arrives, there it
is—on the oscilloscope. The most recent complete epoch
prior to the sync.

LAB-8 can do this because it has a computer buried
inside —the most popular small computer ever made:
PDP-8. You may never want to use it as the full general
purpose computer that it is. But it gives the LAB-8 fea-
tures that no other signal averager has

LAB-8 can sample channels at two different rates,
permitting simultaneous EMG and EEG studies. Blowups
of particular areas of interest, without affecting the aver-
aging process or display, also result from the ability to
sample—at different rates. LAB-8 permits sorting of
data contingent on some external event. LAB-8 displays
averaged signals along with 95% confidence limits, along

with first order trend curves,
telling you what must be done to
improve the confidence in the data.
Yet LAB-8 costs approximately as much as
a conventional averager. The basic price includes
everything you need to get the job done better. And it is
ready to run the day it comes into the laboratory. Write
for a complete brochure.
DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts,
Telephone: (617) 897-5111 / ALABAMA, Huntsville / CALI-
FORNIA, Anaheim, Los Angeles, and Palo Alto / COLORADO,
Deniver / CONNECTICUT, New Haven / DISTRICT OF COLUM-
BIA, Washington (College Park, Md.) / FLORIDA, Cocoa /
GEORGIA, Atlanta / ILLINOIS, Chicago / MASSACHUSETTS,
Cambridge and Maynard / MICHIGAN, Ann Arbor / MINNE-
SOTA, Minneapolis / MISSOURI, St. Louis / NEW JERSEY,
Parsippany and Princeton / NEW MEXICO, Albugquerque / NEW
YORK, Centereach (L.1.), New York City, and Rochester / NORTH
CAROLINA, Chapel Hill / OHIO, Cleveland and Dayton / PENN-
SYLVANIA, Philadelphia and Pittsburgh / TENNESSEE, Knox-
ville / TEXAS, Dallas and Houston / UTAH, Salt Lake City /
WASHINGTON, Seattle / AUSTRALIA, Brisbane, Melbourne,
Perth, and Sydney / CANADA, Edmonton, Alberta; Carleton
Place, Ottawa; Toronto, Ontario, and Montreal, Quebec /
ENGLAND, London, Manchester, and Reading / FRANCE,

Paris / GERMANY, Cologne and Munich
HOLLAND, The Hague / ITALY, Milan
JAPAN, Tokyo / SWEDEN, Stockholm
on JDULES

SWITZERLAND, Geneva MPUTERS - MC




Just wait

till you see through it!

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

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

76070

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

A few special features:

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

e new design achromatic ob-

jectives that provide crisp,
sharp images at all magnifica-
tions.
e quick transfer from bright-
field to darkfield or phase con-
trast.

But there’s much more

to the SM-LUX: Write today

for our portfolio containing
complete specifications and de-
tails on SM-LUX technical
features and innovations.

Felt2 E_1 citz, Inc., Rockleigh, New Jersey 07647
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related to the advancement of science, including
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of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
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the AAAS or the institutions with which the authors
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Threatened Faculty Pensions

TIAA and CREF are in trouble. Ever since they were established, the
Teachers Insurance and Annuity Association and the College Retirement
Equities Fund have been regulated by the insurance department of the
state of New York but have not been subject to different regulations by
other states. Because of this uniformity, and because TIAA and CREF
have employed no agents and have had no commissions to pay, the sys-
tem has been economical and has had a high ratio of benefits to costs.
Because of the uniformity of regulations and because annuities have been
fully and immediately vested in the individual, participating faculty mem-
bers have all had the same kind of contracts and have enjoyed easy mo-
bility from institution to institution—a policy that has worked to the
individual advantage of faculty members and the collective advantage
of higher education.

Now uniformity is threatened. As a result of judicial decisions which
dealt primarily with insurance programs, the regulatory powers of the
individual states have been enlarged. Insurance commissioners and com-
mercial insurance companies in some states have sought legislation to
require TIAA-CREF to comply with state regulations, some of which
would be inappropriate, for TTAA-CREF has no agents, makes no profits,
and in other important ways differs from other retirement or insurance
programs.

These difficulties could be solved by granting TIAA-CREF a federal
charter which would require continued regulation by New York but
would abolish the threat of 49 other sets of regulations. Last year Senator
McClellan and 17 other senators introduced a bill, S. 1290, for this pur-
pose. At hearings on 17 and 18 July, some insurance representatives op-
posed the bill and representatives of many public and private colleges and
universities supported it. Since then the bill has been resting in the
Senate Committee on the Judiciary.

A companion bill, H.R. 9010, has been introduced into the House of
Representatives by Emanuel Celler, and identical bills have been intro-
duced by several other representatives. As in the Senate, sponsorship is
bipartisan. Hearings will soon be held before a subcommittee of the
House Judiciary Committee, consisting of Byron G. Rogers (Colorado),
Andrew Jacobs (Indiana), Jerome R. Waldie (California), Edwin W.
Edwards (Louisiana), Charles E. Wiggins (California), Hamilton Fish
(New York), and R. Lawrence Coughlin (Pennsylvania).

The fate of these bills is of immediate concern to the 300,000 staff
members of colleges, universities, and other nonprofit institutions who
hold TIAA-CREF contracts. If a federal charter is granted, TIAA-CREF
can continue to offer a unique, economical, and uniform retirement pro-
gram, at no financial loss to any state, for no state taxes are involved.
If the states are permitted to introduce their own individualistic regula-
tions, any of the 2000 institutions with TIAA-CREF coverage could soon
come to have on its staff individuals whose differing contracts were writ-
ten in different states. Each of the 2000 institutions would have to cope
with up to 50 different types of contracts, and TIAA-CREF would have to
deal with anywhere from one to 50 different plans in each of 2000 institu-
tions! What was intended to be, and so far has been, a uniform system,
treating all participants alike, would become an accounting nightmare,
full of inconsequential differences and serious inequities for the partici-
pants. TIAA-CREF policy holders have a direct, personal interest in
letting members of the Senate and members of the House committec
know which system they prefer.—DAEL WOLFLE
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Let HPput them on tape for you. Right now.

46 dB, a figure you'll find difficult to match evaluation or any other application you
Instrumentation Recorder is so portable  with even the most expensive laboratory  can find. Our lightweight portable gives

and versatile that our field engineer can  machine. And your signals come through ~ you maximum information for minimum
loud and clear without external filtering. dollars. Instantly. Call your local HP

Hewlett-Packard’s new HP 3960

carry it into your facility, connect it to

whatever you've got going and have it A phaselock servo drive system assures field engineer for a demonstration or write
working for you immediately. You can minimum capstan induced flutter and Hewlett-Packard, Palo Alto, California
run it yourself without any specialized exact tape speeds. 94304; Europe: 1217 Meyrin-Geneva,
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Permanent, pressure-sensitive TIME Slide label sticks
to the slide with just a touch of the fingers . . . won’t curl

FREEZE DRYIN WORKHORSE up or come loose. Mark them with ball point pen, pencil,

HAS 5 LITER CAPACITY

The Cryolizer, Model B65 is a versatile tfreeze dryer used for
manifold or batch lyophilization. It is available with a variety
of interchangeable vacuum drums and manifolds that may be
rotated a full 360° while under vacuum, permitting easy
access to all ports. It has its own refrigeration, vacuum and
automatic defrost systems which are all interlocked elec-
trically to prevent operating errors. Other new
features include a vacuum shut-off valve between
the pump and trap, and a thermostatic expansion

typewriter. 78" x 7" Slide Labels
and 38” x 78" End Labels are
available in standard or tissue-
high thickness, in roll or sheet
form. Also available color-tinted
to your specifications. Use them
plain or imprinted with your de-
partment name. Economical TIME
Slide Labels increase laboratory
efficiency.

valve in refrigeration line for optimum Btu
efficiency.

FREE BROCHURE!
Write for samples, illustrated bro-
Write for catalog GZS-102/5/260 chure, and the name of a dealer

NEW BRUN IENTIFIC CO,INC. = i i
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365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
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A national information source
for research in progress.

projects each year These reports cover all scientific dlSCIpllneS
and include information on: WHO supports the project; WHO works
on it; WHERE and WHEN the work is performed. Each summary
includes a technical brief and description of the work . PLANNED
or IN PROGRESS.

For detailed information phone or write for a FREE booklet

on comprehensive SIE services.
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'SCIENCE INFORMATION EXCHANGE
1730 M STREET. N.W.. WASHINGTON, D.C. 20036. PHONE 202 381-5511
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Labwashing

The new CRC Labwasher®
offers improved glassware
washing plus plasticware cycle.

Sets up in seconds. No costly installation
charges. And no inconvenience. Quick-discon-
nect coupling includes universal adapter for at-
tachment to any water tap. Smooth-working
ball-type casters lock for stable operation. And
a three-wire cord—over eight feet long—makes
direct connection to distant outlets possible.
Operates on 115 Volts — 60 cycles.

They cut glass labware breakage in half, and
soon pay for themselves in man-hours saved.

® Choice of tap or distilled water rinses (up to 3)

® Dual-Temp Forced-Air Drying .

* Booster heater for elevating and maintaining
water temperatures

e Convenient front loading with roll-out racks

® 16 stainless steel accessory racks handle glass
labware or plasticware

For more information,
request Bulletin No. A-02

THE

CHEMICAL
RUBBER
co.
18901 Cranwood Parkway
Cleveland, Ohio 44128
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Aspen Conference on Quantum Crystals

During the week 1-5 September
1969, approximately 100 participants
gathered in Aspen, Colorado, for a
Conference on Quantum Crystals. The
outstanding facilities of the Aspen In-
stitute for Humanistic Studies were
made available, and support was pro-
vided by the National Science Founda-
tion for the attendance of a significant
number of foreign scientists. The orga-
nizing committee, consisting of H. R.
Glyde, J. A. Krumhansl, H. Meyer, L.
H. Nosanow, J. C. Raich, M. G. Rich-
ards, and C. A. Swenson, selected a
conference format similar to that of the
Gordon Conferences, which gave attend-
ees the opportunity during the after-
noons to sample the recreational en-
dowments of the Aspen area.

The subject matter comprising the
conference was the solid phases of
helium and molecular hydrogen in their
various isotopic forms. Properties as-

sociated with the lattice vibrational

degrees of freedom of these crystals
were considered, as well as those
arising from the nuclear and (for mo-
lecular hydrogen) orbital angular mo-
mentum degrees of freedom. In addi-
tion, attention was given to isotopically
and rotationally mixed crystals.

One of the most perplexing situations
to emerge from the conference was the
decided differences found between the
hexagonal close-packed (hcp) and body-
centered cubic (bec) phases of He3.
It was reported several years ago from
two different laboratories that the spe-
cific heat of bcc He? was larger at
temperatures below 1°K than expected
on the basis of normal lattice vibration
theory.

Only recently, however, has this
observation been recognized as a real
effect, not due to quirks of experi-
mental technique. Work reported by
E. D. Adams (Florida) has confirmed
the observations using sensitive strain
gauge measurements. In addition, low-
temperature thermal conductivity mea-
surements by W. C. Thomlinson (Yale),
in the region where the phonon mean
free path is limited by sample bound-
aries so that the temperature depen-
dence of the thermal conductivity is
given by the specific heat, also indicate
an anomaly for the bce phase but not
for the hcp phase. Effects of He* im-
purities can be ruled out. It is hard to
escape the suspicion that this is some-
how connected with the nuclear spin
system of He3, and the suspicion was
enhanced by a reemphasis by M. G.

Richards (Sussex) that the spectral
density for spin fluctuations [by nu-
clear magnetic resonance) (NMR)]
in the bcc phase was much more
nearly of exponential form rather than
the Gaussian found in the hcp phase.

Progress reported in techniques for
orienting crystals of helium was quite
encouraging. The birefringence of the
hep phase of Het was used by groups
associated with J. P. Franck (Alberta)
and with D. Lee (Cornell) to help
obtain the ultrasonic elastic constants.
The feasibility of orientation by x-ray
diffraction in hcp He* was demonstrated
by S. Fain and D. Lazarus (Illinois) in
conjunction with the observation of
anisotropy in thermal conductivity. In-
elastic coherent neutron scattering has
been used successfully by groups at
Brookhaven and at Iowa State to ob-
tain phonon dispersion curves, again
for hep Het. Many of these techniques
should also be applicable to hydrogen,
particularly in its hcp phase. Similarly,
observation of a long wavelength opti-
cal phonon in Raman scattering from
hcp hydrogen, by W. Hardy et al.
(North American Rockwell), should
also be possible in helium. Neutron
scattering experiments in hydrogen
were reported by W. Schott (Karlsruhe),
in fair agreement with lattice dynamical
calculations of W. Biem (Oak Ridge)
and F. G. Mertens (Jiilich) using the
Nosanow treatment of zero-point mo-
tion.

Considerable light was shed on the
nuclear spin ordering transition ex-
pected in He3. The fact that this would
be an antiferromagnetic state, with
Néel temperature at about 2 X 10—3
°K, was confirmed in several ways. No
less than three groups (Cornell, Brook-
haven, Stanford) reported nuclear sus-
ceptibility measurements fitted to a
Curie-Weiss form. In good agreement
was a determination inferred frdom
strain gauge measurements, again by
the Florida group. The most recent
theoretical computations of the asso-
ciated exchange splitting by R. Guyer
(Harvard) agree with experiment to
within a factor of 2, and with density
dependence much improved over earlier
calculations. The spin disorder of the
solid above 2 X 10—3 °K can be used
to cool by adiabatically compressing
spin-ordered liquid into solid, a tech-
nique conclusively demonstrated by
groups associated with J. Wheatley (La
Jolla) and with Lee (Cornell). It
would appear that this refrigeration de-
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vice will be of great practical impor-
tance for carrying out a wide variety
of other experiments in the few milli-
degree temperature range.

In hydrogen, where the molecule can
have a metastable J = 1 excitation, an
orientation ordering is known to take
place due primarily to electric quad-
rupole interactions. Phonon zero-point
vibrations modify the quadrupolar
coupling constant, as calculated by A.
B. Harris (Pennsylvania), with experi-
ment and theory gradually converging.
The orientational transition is closely
accompanied by, but now found (groups
at Duke and at Los Alamos) not to
be simultaneous with, a lattice struc-
tural transformation. In the ordered
state, rotational wave excitations (*li-
brons™) are expected; their observation
in the Raman scattering spectrum re-
ported by Hardy et al. suggests an
inconsistency with the previously ac-
cepted orientational arrangement. Fur-
ther doubts were cast on the accepted
arrangement by H. James (Purdue) on
the basis of computer simulations of
the most stable orientational structure.
Studies of these effects by NMR re-
laxation, as well as of the effects of
isotopic and molecular spin mixing,
were discussed by J. R. Gaines (Ohio
State University) and by H. Meyer. T.
Nakamura (Osaka) presented calacula-
tions of the energy of pairs of J =0
molecules in an otherwise ordered J = 1
crystal.

Experimental emphasis in the area
of helium isotopic mixtures was on
spin-lattice relaxation of He?® with di-
lute Het, as reported by M. Bernier
(Saclay) and by H. Reich (IBM), and

thermal conductivity of Het with dilute

He?, carried out by groups at Oxford
and at Duke. Theoretical investigation
by C. M. Varma (Bell Telephone Lab-
oratories) indicated that effective force
constant changes and strain fields are
induced around an isotopic defect, due
to the large zero-point lattice motion
in helium, with sizable effect on phonon
transport scattering rates but little ef-
fect because of cancellations on the lo-
cal exchange splitting. This is confirmed
in experiments discussed by R. C.
Richardson (Cornell). Observed changes
in spin-lattice relaxation times with
impurity content, as observed at Saclay
and IBM, may be connected with defect
migration, which drives the known low-
temperature phase separation of solid
mixtures.

N. R. WERTHAMER
Bell Telephone Laboratories, Inc.,
Murray Hill, New Jersey
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“safety gauge”

Then order your FREE Matheson
compressed gas safety aids

1. NEW Booklet: “Compressed Gas
Safety Equipment” —Information and
prices on our complete line of specially
designed detectors and cylinder handling
equipment.

2. Booklet: “Safe Handling of Com-
pressed Gases’ —Describes correct pro-
cedures for compressed gas handling in
the lab.

3- “Safe Handling” Wall Chart —14" x
21" chart illustrates recommended tech-
niques for safe handling of commonly
used gases. Should be posted wherever
gases are used or stored.

O New Booklet “Compressed
Gas Safety Equipment”

O Booklet: ““Safe Handling of
Compressed Gases”

0O “Safe Handling” Wall Chart

Name

Matheson P.O. Box 85, East Rutherford, N.J. 07073

4- Gas Data Sheets—Individual data
sheets on all Matheson gases including
toxicity data, first aid recommendations,
etc. List gases desired.

5- Cylinder Valve Outlet Booklet—Di-
mensional drawings of CGA valve outlets
and connections, Lists more than 100
gases with standard outlets and connec-
tions.

6. Movie — “Working with Compressed
Gases” —20 minute 16 mm sound film
demonstrates recommended procedures
for safe handling and storing. Mail cou-
pon for reservation information. 11-69G

[0 Gas Data Sheets (List gases
desired)

O Cylinder Valve Outlet Booklet

0 Movie: (Send reservation
information)

Firm

Address.

City. State

Zip
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MATHESON GAS PRODUEGTS

A Division of Will Ross, Inc.
East Rutherford, N.J.; Cucamonga, Calif.; Gloucester, Mass.;
Joliet, 111.; LaPorte, Texas; Morrow, Ga.; Newark Calif.; Whitby, Ont.
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BOOKS RECEIVED

NEW
FRTTY
ACIDS,
ETCETERA

Methyl Stearate-C'4 (U)

NEC-583 >800mc/mM
$30/10xc $70/50z¢c
Myristyl-1-C!4Coenzyme A
NEC-576 1-5mec/mM
$75/10z¢c $300/50u¢c

Phosphatidyl Choline-C'4 (U)
(Lecithin-C4)

NEC-588 >1-5¢c/mM of phosphorus
$119/10uc $475/50uc
Phosphorylethanolamine-1, 2-C'4
NEC-577 15-25mc/mM
$75/50uc $300/250:¢
L-Phytol-C1* (U)

NEC-585 50-100mc/mM
$124/10uc $496/50:c
Stearic-C!4 (U) Acid

NEC-578 >600mc/mM
$65/501¢c $250/250:¢

Write for complete radiochemical
specifications.

Fall '69 Addendum listing all new com-
pounds since April '68 now published.

[ XY
a

Write for your copy.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telephone (617) 426-7311 Telex: 094-6582
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verse and Scientific Thought. F. P. Dick-
son. M.LT. Press, Cambridge, Mass.,
1969. xii + 228 pp. -+ plates. Paper,
$2.95.

Building Physics: Lighting. Seecing in
the Artificial Environment. W. R. Stevens.
Pergamon, New York, 1969. viii 4 236
pp. -+ plates. Cloth, $7; paper, $5.50.
Commonwealth and International Library:
Physics Division.

Catalogue of the Type Specimens of
Microlepidoptera in the British Museum
(Natural History) Described by Edward
Meyrick. Vol. 7, Gelechiidae (D-Z). J.
F. Gates Clarke. British Museum (Natural
History), London, 1969. iv + 532 pp,
illus. £15. Publication No. 679.

The Chimpanzee. Vol. 1, Anatomy, Be-
havior, and Diseases of Chimpanzees. G.
H. Bourne, Ed. Karger, Basel, 1969 (U.S.
distributor, Phiebig, White Plains, N.Y.).
xii 4+ 468 pp., illus. $27.60.

Cohomology of Groups. Edwin Weiss.

Academic Press, New York, 1969. xii - :

276 pp. $15. Pure and Applied Mathe-
matics, vol. 34.

Communication and Learning. Len S.
Powell. Elsevier, New York, 1969. xii -
220 pp. -} plates. $7.75.

Comparative Studies in Kinship. Jack
Goody. Stanford University Press, Stan-
ford, Calif., 1969. xviii 4+ 262 pp. $7.50.

Computing Methods
Problems—2. Papers presented at a con-
ference, San Remo, Italy, September 1968.
Lotfi A. Zadeh, Lucien W. Neustadt, and
A. V. Balakrishnan, Eds. Academic Press,
New York, 1969. x 4 398 pp., illus. $12.

The Creative Photographer.

in Optimization

Andreas |

Feininger. Prentice-Hall, Englewood Cliffs, :

N.J,
Reprint of the 1955 edition.

1967. xvi + 336 pp., illus. $8.95. !

Cretaceous-Tertiary Formations of South '
India. A seminar, Bangalore, June 1966. .

Geological Society of India, Bangalore,
1968. viii + 380 pp. 4 plates. $12. Geo-
logical Society of India, Memoir No. 2.

Current Topics in Clinical and Com-
munity Psychology. Vol. 1. Charles D.
Spielberger, Ed. Academic Press, New
York, 1969. xii 4 268 pp. $12.

Disorders of the Skull Base Region.
Proceedings of the 10th Nobel Symposi-
um, Stockholm, August 1968. Carl-Axel
Hamberger and Jan Wersall, Eds. Inter-
science (Wiley), New York; Almqvist and
Wiksell, Stockholm, 1969. 368 pp., illus.
$29.50.

Earth Shine. Anne Morrow Lindbergh.
Harcourt, Brace and World, New York,
1969. xx 4 76 pp. + plates. $5.75. A
Helen and Kurt Wolff Book.

Electronic Structure and Chemical Bind-
ing. With Special Reference to Inorganic
Chemistry. Oscar Knefler Rice. Dover,
New York, 1969. xx 4 512 pp., illus. Pa-
per, $3.75. Reprint of the 1940 edition.

Energy Conversion Statics. H. K. Mes-
serle. Academic Press, New York, 1969.
xvi 4+ 344 pp., illus. $16.50. Electrical
Science Series.

The Ethical Imperative. The Crisis in
American Values. Richard L. Means.
Doubleday, Garden City, N.Y., 1969. x
+ 278 pp. $6.95.

TUNGSTEN PLUNGER

"Doubile Qetion’
MICRO SYRINGES

Bent P&mgm

CAPACITIES:
0 to 10 Microliters
0 to 20 Microliters
0 to 50 Microliters

PRICES:

No. 19909 . . . $16.00
No. 19913 ... $19.00

UPPER GUIDE CHAMBER __

Keeps plunger concentri-
cally alligned with barrel
at all times.

TEFLON GUIDE BUSHINGS

For smooth injection
stroke
PURE

more rigid—resists bending

BOROSILICATE
GLASS BARREL

suvited for high temperature

XAS

D
h
FIXED NEEDLE _Er
or % :
REMOYABLE ; £
NEEDLE  _
stainless steel § =
needles - .005" 1D, >l 22
26 or 24 gauge = P EE
Lengths from o z|3
1" to &" R
- p— - |
Beveled or Flat. g E-‘?
£3
L
Request 334
Bulletin 19-B 2=
5'5

GLENCO SCIENTIFIC, INC.

3121 White Oak Drive

Houston, Texas 77007
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Experimental Malaria. A panel work-
shop, Washington, D.C., May 1969. Elvio
H. Sadun and Arthur P. Moon, Eds.
Association of Military Surgeons of the
United States, Chevy Chase, Md., 1969.
Illus. Paper, $4. Military Medicine, vol.
134, No. 10, pp. 729-1306.

Experimental Physics. Methods and Ap-
paratus. D. V. Skobel'tsyn, Ed. Translated
from the Russian edition (Moscow, 1968).
Consultants Bureau, New York, 1969. vi
+ 190 pp., illus. Paper, $27.50. Proceed-
ings (Trudy) of the P. N. Lebedev Phys-
ics Institute, vol. 40.

Experiments in Physiology and Bio-
chemistry. Vol. 2. G. A. Kerkut, Ed.
Academic Press, New York, 1969. xvi -
412 pp., illus. $18.

Family Planning Today. Alan Rubin,
Ed. Davis, Philadelphia, 1969. x 4+ 150
pp., illus. Paper, $2.25.

The First Year Out. Mental Patients
after Hospitalization. William W. Mi-
chaux, Martin M. Katz, Albert A. Kur-
land, and Kathleen H. Gansereit. Johns
Hopkins Press, Baltimore, 1969. xviii +
302 pp., illus. $8.

Flow Equations for Composite Gases.
J. M. Burgers. Academic Press, New
York, 1969. xvi + 336 pp. $18.50. Ap-
plied Mathematics and Mechanics, vol. 11.

Flowering Plants. Origin and Dispersal.
Armen Takhtajan. Translated from the
Russian edition (Moscow, 1961) by C.
Jeffrey. Smithsonian Institution Press,

Washington, D.C., 1969 (distributor, Ran-

dom House, New York). x 4+ 310 pp. +
plates. $6.95.

Footprints on the Moon. By the writ-
ers and editors of the Associated Press.
Manuscript by John Barbour. Macmillan,
New York, 1969. viii 4 216 pp., illus.
$7.95.

Foundations of Practical Gerontology.

Rosamonde Ramsay Boyd and Charles G.
Oakes, Eds. University of South Carolina
Press, Columbia, 1969. xviii 4 270 pp.
$5.95.

Francis Bitter. Selected Papers

and

Commentaries. T. Erber and C. M. Fowl- .

er, Eds. M.I.T. Press, Cambridge, Mass.,
1969. x 4 558 pp., illus. $20.

Gas Kinetics. G. L. Pratt. Wiley, New
York, 1969. x 4+ 246 pp., illus. $9.50.

Garbage as You Like It. Jerome Gold-
stein. Illustrated by Virginia Howie. Ro-
dale, Emmaus, Pa., 1969. iv 4 244 pp.
$4.95.

Graphic History of the Americas. Theo-
dore R. Miller. Wiley, New York, 1969.
X + 62 pp., illus. Cloth, $7.95; paper,
$3.95.

Grundziige eines natiirlichen Systems
der Pilze. Hanns Kreisel. Gustav Fischer,
Jena, 1969. 246 pp. - plates. Paper, DM.
32.50.

Handbook of Clinical Neurology. Vol.
2. Localization in Clinical Neurology. P.
J. Vinken and G. W. Bruyn, Eds., in col-
laboration with A. Biemond. North-Hol-
land, Amsterdam; Interscience (Wiley),

New York, 1969. xii 4+ 804 pp., illus.

$63; by subscription, $53.75.

Handbook of Numerical Harmonic
Analysis. V. I. Krylov and L. G. Krugli-
kova. Translated from the Russian edition
(Minsk, 1968) by David Louvish. Israel
Program for Scientific Translations, Jeru-
salem, 1969 (U.S. distributor, Davey,
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THREE MONTHLY ALERT
SERVICES TO PAPERS
PRESENTED AT

2,000 MEETINGS A YEAR

CURRENT
INDEX 1O
CONFERENCE
PAPERS

CHEMISTRY

25,000 papers a year. Monthly
index and semi-annual
cumulations $100

ENGINEERNG  LIFE SCIENCES

50,000 papers a year. Monthly 45,000 papers a year. Monthly
index and semi-annual index and semi-annual
cumulations $130 cumulations $125

NOW, thanks to a unique data acquisition
and input procedure and advanced computer
processing, CCM Information Corporation
is able to provide scientists with a current aware-
ness service to unpublished sci/tech papers—
in many cases a month or more before formal
presentation of the actual paper.
Each index is published monthly and contains
three sections: Subject Index gives paper title,
author name and address when available.
Author Index gives author name and subject
heading under which his paper appeaors.
Conference Data Section gives name of con-
ference, date, location, sponsor, and ordering
information for preprints, reprints, translations,
abstract volumes, etc.
Cumulations are semi-annual in printed form.
These three indexing services are prepared by
World Meetings Information Center, whose
editors also produce World Meetings and Calls
for Papers, and published by CCM Information  cCM INFORMATION CORPORATION
Corporation. For more informationand afree A subsidiary of Crowell Collier and Macmillan
sample copy write fo: 909 THIRD AVENUE, DEPT. 110, NEW YORK 10022

Circle No. 29 on Readers’ Service Card 915



THE KLETT FLUORIMETER

-90 C biological
storage chest fora

cool
$1640.

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

Neo. 2070

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

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

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

Other models: =112°C =101°C =73°C

Relialal

vy Menney

ENGINEERING, INC

1090 Sprlngﬂeld Rd., Union, N. J. 07083 » (201) 686-7870

KLETT SCIENTIFIC PRODUCTS

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

K /6; f Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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P“HI NA L uRiTA

ORATORY

Melpar Introduces
ANTI-HUMAN IgE

® Detects 20 micrograms per mililiter.

LABORATORY

® Does not react with other serum proteins.

RESEARCH-PROVED

Available now, in quantity, Melpar Anti-Human IgE

is another of our New Generation reagents. Order

a trial supply today. We guarantee you will be satis-
fied, or it will cost you nothing.

VIELPAR

l An American-Standard Company. ]

BIOLOGICAL PRODUCTS LABORATORY
7700 Arlington Boulevard
Falls Church, Virginia 22046

L
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All Purina Laboratory Chowsare: -

e specifically formulated to
meet the nutritional needs re-
quired by the animal.

® Micro-Mixed to assure com-
plete nutrition in every Checker.
@ biologically assayed.

e manufactured under strict
controls to help prevent drug
contamination.

Call your Purina dealer listed
in the Yellow Pages under
“Feed Retail". Or write Labora-
tory Animal Research Center,
Ralston Purina Company,
Checkerboard Square, St.
Louis, Missouri 63199 for com-
plete information on all Purina
Laboratory Chows.

PURINA |
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Hartford, Conn.). iv 4 156 pp., illus.
$7.50.

Handling Geoscience Data and Infor-
mation. Proceedings of the Geoscience
Information Society. Vol. 1, Papers pre-
sented at symposia, San Francisco, No-
vember- 1966; New Orleans, November
1967. Geoscience Information Society,
Washington, D.C., 1969. ii + 58 pp., illus.
Paper, $2.

Harry L. Russell and Agricultural Sci-
ence in Wisconsin. Edward H. Beardsley.
University of Wisconsin Press, Madison,
1969. xiv + 242 pp. 4 plates. $10.

Hormones in Blood. Vol. 2. C. H.
Gray and A. L. Bacharach, Eds. Aca-
demic Press, New York, ed. 2, 1967.
xviii + 686 pp., illus. $26.

How We Will Reach the Stars. John W.
Macvey. Collier, New York; Collier-
Macmillan, London, 1969. xii 4 244 pp.,
illus. Paper, $1.25. Originally published
in 1965 as Journey to Alpha Centauri.

The Human Mind. A discussion at the
third Nobel Conference, St. Peter, Minn.,
January 1967. John D. Roslansky, Ed.
North-Holland, Amsterdam; Fleet, New
York, 1969. xii 4+ 164 pp. $6.95.

The Induction of Flowering. Some Case
Histories. L. T. Evans, Ed. Cornell Uni-
versity Press, Ithaca, N.Y., 1969. viii +
488 pp., illus. $18.50.

The Influence Viruses. L. Hoyle, Spring-
er-Verlag, New York, 1968. iv 4+ 376
pp., illus. $27. Virology Monographs,
vol. 4.

Instrument Engineers’ Handbook. Vol.
1, Process Measurement. Béla G. Liptak,
Ed. Chilton, Philadelphia, 1969. xxii +
1194 pp., illus. $30.

Interferon. J. Villek. Springer-Verlag,
New York, 1969. iv 4 142 pp. $10.50.
Virology Monographs, vol. 6.

Introduction to College Physics. Harvey
E. White. Van Nostrand Reinhold, New
York, 1969. xx 4+ 796 pp., illus. $12.95.

Introduction to Ionospheric Physics.
Henry Rishbeth and Owen K. Garriott.
Academic Press, New York, 1969. x +
334 pp., illus. $16. International Geophys-
ics Series, vol. 14.

Introduction to Plant Ecology. Maurice
Ashby. Macmillan, London; St. Martin’s,
New York, ed. 2, 1969. x -+ 290 pp., illus.
$6.75.

Introduction to Plastics. J. H. Briston
and C. C. Gosselin, Philosophical Library,
New York, 1968. x 4+ 148 pp. -4 plates.
$7.50.

Introduction to Programming. PDP-8
Family Computers. Software Writing
Group, Programming Department, Digital
Equipment Corporation, Maynard, Mass.,
1969. viii + 424 pp., illus. Paper, $2.
Small Computer Handbook Series.

Laboratory Correlation Manual. Alvin
M. Ring. Thomas, Springfield, Ill., 1969.
xiv 4 146 pp. $8.50.

Laboratory Techniques in Membrane
Biophysics. An Introductory Course. H.
Passow and R. Stimpfli, Eds. Springer-
Verlag, New York, 1969. viii 4 202
pp., illus. Paper, $8.50.

The Language of Emeotion. Joel R.
Davitz. Academic Press, New York, 1969.
X + 198 pp. $10. Personality and Psycho-
pathology, vol. 6.

Law and the Surgical Team. Carl Erwin
Wasmuth and Carl Erwin Wasmuth, Jr.

6 FEBRUARY 1970

Williams and Wilkins, Baltimore, 1969.
X + 414 pp. $13.50.

The Makers of Modern Geography.
Robert E. Dickinson. Praeger, New York,
1969. xiv 4+ 306 pp. - plates. $7.50.

Mammalian Protein Metabolism. Vol.
3. H. N. Munro, Ed. Academic Press,
New York, 1969. xviii -+ 574 pp., illus.
$27.50.

Mammals in Hawaii. A Synopsis and
Notational Bibliography. P. Quentin To-
mich, Bishop Museum Press, Honolulu,
1969. viii -4+ 240 pp., illus. $5. Bernice P.
Bishop Museum Special Publication 57.

The Measurement of Colour. W. D.
Wright. Van Nostrand Reinhold, New
York, ed. 4, 1969. x 4 342 pp. 4 plates.
$13.50. .

Memoirs of a Naturalist. Herbert L.
Stoddard, Sr. University of Oklahoma
Press, Norman, 1969. xx - 308 pp. 4
plates. $6.95.

Molecular Processes on Solid Surfaces.

Proceedings of the Third Battelle Memo-

rial Institute Materials Science Collo-
quium, Kronberg, Germany, May 1968,
Edmund Drauglis, Ronald D. Gretz, and
Robert 1. Jaffee, Eds. McGraw-Hill, New
York, 1969. xviii 4 654 pp., illus. $37.50.
McGraw-Hill Series in Materials Science
and Engineering.

National Parks and Reserves in Austra-
lia. Australian Academy of Science, Can-
berra, 1968. x 4+ 46 pp. -4 map. Paper.

Odd Man In. Societies of Deviants in
America. Edward Sagarin. Quadrangle,
Chicago, 1969. 288 pp. $6.95.

Organic Fluorine Chemistry. William
A. Sheppard and Clay M. Sharts. Benja-
min, New York, 1969. xvi 4+ 608 pp.,
illus. $30. Frontiers in Chemistry.

Organic Polarography. Petr Zuman and
Charles L. Perrin. Interscience (Wiley),
New York, 1969. vi 4 311 pp. Paper,
$9.95. Interscience Reprint Series.

Pests of Coffee. R. H. LePelley. Long-
mans, London, 1968. xii 4 590 pp., illus.
147s.

The Pharmacological and Chemothera-
peutic Properties of Niridazole and Other
Antischistosomal Compounds. A confer-
ence, New York, October 1967. Frans C.
Goble, Ed. New York Academy of Sci-
ences, New York, 1969. Illus. Paper,
$21.50. Annals of the New York Academy
of Sciences, vol. 160, art. 2, pp. 423-946.

The Pharmacology of Psychotherapeutic
Drugs. F. Th. v. Briicke, O. Hornykie-
wicz, and E. B. Sigg. Translated from the
German edition (Heidelberg, 1966) and
revised by Ernest B. Sigg. Springer-Verlag,
New York, 1969. vi + 160 pp. Paper,
$3.80. Heidelberg Science Library, vol. 8.

Phenomenological Theories of High
Energy Scattering. An Experimental Eval-
uation. Vernon D. Barger and David B.
Cline. Benjamin, New York, 1969. x +
214 pp., illus. Cloth, $15; paper, $6.95.
Frontiers in Physics.

Photoelasticity for Designers. R. B.
Heywood. Pergamon, New York, 1969.
XXiv 4 436 pp., illus. $13.50. International
Series of Monographs in Mechanical En-
gineering, vol. 2.

Physical Control of the Mind. Toward
a Psychocivilized Society. José M. R.
Delgado. Harper and Row, New York,
1969. xxii + 282 pp., illus. $7.95. World
Perspectives, vol. 41.
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experiments,
I\n\\lkn and eohesive substance—slightly

Sto:k No. 41,261W (I o0z.) -
Stock No. 41,262W (4 0z.)

YOUR OWN “MOONDUST”

. Looks like it, feels like it,
¥ performs like it. Simulat-
ed Moondust authoritatively
corresponds in texture, color,
overall appearance . even
down to minute glax: beads.
P\t]u\ull\ prepared by Dr
Thomas Gold, Direetor, Cor-
nell's Center for Radio
Physics & Space Research
—one of original scientists

y g who analyzed actual lunar
samples. Fascinating conversational item, great for study,
contemporary education. Unusual soft, dark,
adhesive. Two

$2.00 Ppd.
$7.00 Ppd.
INTRIGUING LOW-COST MOON MODEL

Exciting outer space dis-
play and conversation piece.

Exact replica, 30,000 for-
mations — peaks, craters,
Ocean of Storms, ete.—all

in relief. Scaled to size.

Accurate distance relation-

ships. Proper lighting shows
moon phases; '‘black light”
produces startling effects.

washable plastic.

Tough,
3 Far side blank

Three colors.

—can hv umd for space data. Excellent gift item, 12" dia.

Ml AW $12.50 Ppd.
TIVE “3-D” STAR CHART

Quickly, easily locate stars
in your sky—anytime, any-

Sky and Earth Globe has
fixed tr: arent 77 diam.
outer ce ial sphere with
equator calibrated in months :

4" diam. inner sphere rep-
resenting earth in relief, re-
volves on inclined axis, and
includes longitudinal and
latitudinal markings. By ro-

tating earth globe to correlate location with current month,

outer globe shows stars visible in your vicinity. Tncluded
FREE: Star and Satellite Path Finder, Pocket Atlas,
instructions.

Rieak No. TO.08IW oo on e e $13.95 Ppd.

EDMUND SCIENTIFIC C

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUAKANTEE

3” ASTRONOMICAL TELESCOPE
See moon shots, orbits —
stars, phases of Venus,
planets close up, 60 to 180
power. Aluminized and over
coated 3" dlameter £/10 pri
mary mirror ventilated cell
Equatorial mount with locks
on hoth axes. Equipped with
60x eyepiece and mounted
Barlow lens, 3x finder tele-
scope, hardwood In;-ml In
cluded

H \\ll]'lﬂﬂl\ OF HEAVENS":
g

v SE TEI
Stock No. 85,050W ___._____ --- $29.95 Ppd.
414" Reflector
gp:]k Nao. 85.I05W _______________________ $94.50 Ppd.
0
Stock No 85 L MR e s e e e §239.50 FOB

NEVER BEFORE A BOOK LIKE THIS:
““All About Telescopes™ C

the world’s best illustrated
easily understood book of its
kind. Graphic illustrations
and easy-to-read languages.

Instructs how to build, buy
& use your telescope. Use
with photography—take ce-
lestial pictures and long-
distance shots of bhirds, ani-
mals, ete. For beginners,
advanced amateur, excellent
gift. 836" x 11”, 192 pages.
Stock No. 9094W _

$3.00 Ppd.
MAIL COUPON FOR GIANT FREE CATALOG
148 Pages! More than 4,000 UNUSUAL BARGAINS!

Enormous variety of telescopes, micro-
scopes, binoculars, magnets, magnifiers,
photo components, lenses, prisms, optical
instruments, parts, Science Fair kits,

projects, m(i accessories. Write for Free
Catalog ““W.” Edmund Scientific Co.,

300 Edsenrp Bldg., Barrington, N.J.

08007.

Name

Address

City State Zip

300 EDSCORP BUILDING
s BARRINGTON, NEW JERSEY 08007
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New topload

ing balance

is fast, accurate...yet RUGGED!

New Torbal ET-1 toploader (160g capacity, 1
accuracy) makes accurate weighing easier and
more foolproof than ever before.

NEW EASE thanks to complete digital display
without the use of optical projections or verniers to

read, no estimating.

NEW EASE because the one piece construction

of the exclusive Torsion weighing mechanism

no knife edges to chip, wear or collect dust—hence

there’s no loss in accuracy.
NEW EASE —thanks to the electronic null
readout feature, the ET-1 is not affected by

sensitivity changes — from temperature or humidity

variations or effects of foreign matter or wear.

As long as you can see the null needle move for a

1.0 mg weight change, then a difference of

1.0 mg in weight-reading means 1.0 mg—today,

tomorrow, next month, next year.

NEW EASE because the ET-1’s Torsion
mechanism is far less
affected by vibration than
optical balances. You can
use an ET-1 in conditions
other balances can’t take.

NEW EASE thanks to
out-of-level accuracy.

For minor changes in level
of the ET-1, zero point
does not change.

mg

has

&= WRITE FOR FREE BROCHURE.

THE TORSION BALANCE COMPANY Department S, Main Office and Factory: yona. o

Clifton, N.J.;
Pa.; Plants and Offices in Montreal,

918 Circle No. 82 on Rea

Sales Offices: Birmingham, Ala.; Chicago, Ill.;
Quebec, London, Engl:md and Waterford Ireland

San Mateo, Cal.; Pittsburgh,

v

ders’ Service Card

The Physics of Selenium and Tellurium.
Proceedings of an international sym-
posium, Montreal, October 1967. W.
Charles Cooper, Ed. Pergamon, New York,
1969. x 4 382 pp., illus. $18.50.

“The Pill.” An Alarming Report. Mor-
ton Mintz. Fawcett, Greenwich, Conn.,
1969. 128 pp. Paper, 75¢. Fawcett Gold
Medal Book.

Planarian Regeneration. H. V. Brgnd-
sted. Pergamon, New York, 1969. viii +
280 pp. + plates. $13.50. International
Series of Monographs in Pure and Applied
Biology: Zoology, vol. 42.

Plant Pests of Israel. Zvi Avidov and
Isaac Harpaz. Translated from the Hebrew
edition (Rehovot, Jerusalem, 1961). Israel
Universities Press, Jerusalem, 1969 (U.S.
distributor, Davey, Hartford, Conn.). x 4
550 pp., illus. $18.

The Plictho of Gioanventura Rosetti.
Instructions in the Art of the Dyers Which
Teaches the Dyeing of Woolen Cloths,
Linens, Cottons, And Silk by the Great
Art As Well as by the Common. Transla-
tion of the first edition of 1548 by Sidney
M. Edelstein and Hector C. Borghetty.
M.LT. Press, Cambridge, Mass., 1969. xl
<+ 200 pp., illus. Boxed, $27.50.

Politics and the Social Sciences. Sey-
mour Martin Lipset, Ed. Oxford Univer-
sity Press, New York, 1969. xxiv 4 328
pp., illus. $7.50; text ed., paper, $2.75.

Power. Adolf A. Berle. Harcourt, Brace
and World, New York, 1969. xviii 4 606
pp. $10.

Prehistoric Animals and Their Hunters.
I. W. Cornwall. Illustrated by M. M.
Howard. Praeger, New York, 1968. 216
pp. $7.50.

Les Principes des Ordinateurs. F.-H.
Raymond. Presses Universitaires de France,
Paris, 1969. 320 pp., illus. Paper, 36 F.
La Science Vivante.

Principles and Practices of Incineration.
Richard C. Corey, Ed. Wiley-Interscience,
New York, 1969. xii 4 308 pp., illus.
$14.95. Environmental Science and Tech-
nology.

Probing the Unknown. The Story of
Dr. Florence Sabin. Mary Kay Phelan.
Crowell, New York, 1969. xii 4+ 180 pp.
$4.50. Women of America.

The Process of Technological Innova-
tion. A symposium, April 1968. National
Academy of Sciences, Washington, D.C.,
1969. viii 4+ 104 pp., illus. Paper, $3.50.
NAS Publication No. 1726.

Profession Without Community: Engi-
neers in American Society. Robert Per-
rucci and Joel E. Gerstl. Random House,
New York, 1969. x 4+ 196 pp., illus. Pa-
per, $2.50. Studies in Occupations and
Professions.

A Program for Outdoor Recreation Re-
search. Report on a study conference,
Washington, D.C., June 1968. National
Academy of Sciences, Washington, D.C,,
1969. xii 4+ 92 pp. Paper, $3. NAS Pub-
lication 1727.

Progress in Clinical Pathology. A Re-
view of Significant Advances in the Field
of Clinical Pathology. Vol. 2. Mario Ste-
fanini, Ed. Grune and Stratton, New
York, 1969. x + 386 pp., illus. $19.50.

Progress in Heat and Mass Transfer.
Vol. 2, Eckert Presentation Volume.
Thomas F. Irvine, Jr., James P. Hartnett,
Warren E. Ibele, and Richard J. Gold-
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stein, Eds. Pergamon, New York, 1969.
xiv 4 500 pp., illus. $32. International
Journal of Heat and Mass Transfer Mon-
ograph Series.

Progress in Mathematics. Vol. 5, Alge-
bra. R. V. Gamkrelidze, Ed. Translated
from the Russian edition (Moscow, 1967)
by N. H. Choksy. Plenum, New York,
1969. viii + 216 pp. $15.

Progress in Respiration Research. Form-
erly “Progress in Research in Emphysema
and Chronic Bronchitis.” H. Herzog, Ed.
Vol. 3, Oxygen Pressure Recording in
Gases, Fluids, and Tissues. An internation-
al symposium, Nijmegen, Netherlands,
September 1968. F. Kreuzer, Ed. Karger,
Basel, 1969 (U.S. distributor, Phiebig,
White Plains, N.Y.). xii + 164 pp., illus.
S$11.75.

Psychological Development in Children.
Robert D. Singer and Anne Singer. Saun-
ders, Philadelphia, 1969. xviii + 438 pp.,
illus. $8.

Psychology. The Science of Behavior.
Kurt Salzinger. Springer, New York, 1969.
xiv 4 306 pp., illus. Paper, $3.95. Intro-
ductions to Psychology.

The Psychology of Communication.
Seven Essays. George A. Miller. Penguin,
Baltimore, 1969. x + 198 pp., illus. Pa-
per, $1.25. Reprint of the 1967 edition.
A Pelican Book.

Pulse Radiolysis. Max S. Matheson and
Leon M. Dorfman, M.I.T. Press, Cam-
bridge, Mass., 1969. xii + 212 pp., illus.
$11.75. M.L.T. Press Research Monographs
in Radiation Chemistry, vol. 1.

Quantitative Genetics in Sheep Breed-
ing. Helen Newton Turner and Sydney
S. Y. Young. Cornell University Press,
Ithaca, N.Y., 1969. xviii 4+ 334 pp., illus.
$17.50.

Rarefied Gas Dynamics. Proceedings of
the 6th international symposium, Cam-
bridge, Mass., July 1968. Vol. 2. Leon
Trilling and Harold Y. Wachman, Eds.
Academic Press, New York, 1969. xxviii
+ pp. 909-1828, illus. $22.50. Advances
in Applied Mechanics, Suppl. 5.

Reading Proficiency in French. Biolog-
ical Sciences. Jean S. Hyland. American
Book, New York, 1969. xviii 4+ 238 pp.
Paper, $4.95.

Recent Ostracodes of the Family Ponto-
cyprididae Chiefly from the Indian Ocean.
Rosalie F. Maddocks. Smithsonian Institu-
tion Press, Washington, D.C., 1969 (avail-
able from the Superintendent of Docu-
ments, Washington, D.C.). iv 4+ 60 pp,,
illus. Paper, 65¢. Smithsonian Contribu-
tions to Zoology, No. 7.

The Relationships of Certain Upper
Cretaceous Teleosts with Special Refer-
ence to the Myctophoids. Peter C. Goody.
British Museum (Natural History), Lon-
don, 1969. 256 pp., illus. Paper, £6.10s.
Bulletin of the British Museum (Natural
History): Geology, Suppl. 7.

Research in Dental and Medical Mate-
rials. Proceedings of a symposium, De-
troit, October 1968. Edward Korostoff,
Ed. Plenum, New York, 1969. x 4+ 154
pp., illus. $8.50. A Metallurgical Society
of AIME publication.

A Revision of the Genus Aglaonema
(Araceae). Dan Henry Nicolson. Smith-
sonian Institution Press, Washington, D.C.,
1969 (available from the Superintendent

of Documents, Washington, D.C.). iv +

Circle No. 32 on Readers’ Service Card —>

Quick as a wink...
you get the

exact magmiffication
you need!

You will save time, improve inquiry results if your biology classes use
Bausch & Lomb Zooming Microscopes. These modern instruments
zoom instantly to the proper magnification. With them, tyros perform
like seasoned experts. They can survey the full slide at low
magnification and instantly zoom in on specific detail without losing
visual contact with the specimen at any time.

If you want to check their work, a teacher’s eyepiece lets you look,
too. Fine focusing with the Harmonic Drive is a breeze. The
retractable objective saves slide damage.

There's a broad range of sturdily built models with measuring
pointers, teachers’s eyepieces, in-base illuminators or mirrors.

Plus a full line of advanced full image flat field objective models.

They're all in our catalog 31-2172. Write for it and our free
demonstration offer today.

BAUSCH & LOMB (§)

SCIENTIFIC INSTRUMENT DIVISION

_ 88726 Bausch Street, Rochester, N. Y. 14602



CELL & TISSUES BY LIGHT
& ELECTRON MICROSCOPY

Volume 1

by EDMUND B. SANDBORN, Department
of Anatomy, Faculty of Medicine, University of
Montreal, Montreal, Quebec, Canada
This book is a coordinated study of ani-
mal cells and tissues as seen in the light
and the electron microscope. It shows the
organization of cells and tissues in unusual
detail. Those tissues most frequently en-
countered in the studies of histology, cy-
tology, and pathology are thoroughly cov-
ered. It is the first attempt at providing a
study of biological structure which in-
cludes both light and electron microscopy.
The book also contains some examples
of cytochemical analyses of membrane
and organelle function.

1970, 364 pp., $14.50

CHEMISTRY OF AMINO

SUGARS
Volume 1A
edited by ROGER W. JEANOZ, Massachu-

setts General Hospital, Boston, Massachusetts and

ENDER A. BALAZAS, Institute of Biological
and Medical Sciences, Retina Foundation. Both
at Harvard Medical School, Boston, Mass.

1969, 480 pp., $27.00
Subscription Price, $22.95

ANNUAL REPORTS IN
MEDICAL CHEMISTRY 1968
editor-in-chief CORNELIUS K. CAIN,

McNeil Laboratories, Inc., Fort Washington,
Pennsylvania
1969, 351 pp., $8.75

PHENOLIC SUBSTANCES
IN GRAPES AND WINES
AND THEIR SIGNIFICANCE

by VERNON L. SINGLETON and PAUL
ESAU, both at the Department of Viticulture
and Enology, University of California, Davis,

California
1969, 270 pp., $14.00

ENERGY AND THE
MITOCHONDRION

by DAVID E. GREEN and HAROLD
BAUM, both at Institute for Enzyme Research,
University of Wisconsin, Madison, Wisconsin

1969, 199 pp., $8.50

GENETIC ORGANIZATION

Volume 1

edited by ERNST W. CASPARI, Department
of Biology, University of Chicago, Chicago, 1lli-
nois, and ARNOLD W. RAVIN, Department
of Biology, The University of Rochester, River
Campus Station, Rochester, New York

1969, 525 pp., $29.00

(# ACADEMIC PRESS

. NEW YORK AND LONDON
111, FIFTH AVENUE, NEW YORK, N.Y. 10003
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920

72 pp., illus. Paper, $1.25. Smithsonian
Contributions to Botany, No. 1.

Secrets of the Sky. Guido Ruggieri.
Translated and adapted from the Italian
by Deryck D. Bayliss. Golden Press, New
York, 1969. 176 pp., illus. $5.95.

Semigroups. Proceedings of a sympo-
sium, Detroit, June 1968. Karl W. Folley,
Ed. Academic Press, New York, 1969,
xiv + 278 pp. $14.

A 700 mb Atlas for the Northern Hemi-
sphere. Five-Day Mean Heights, Standard
Deviations, and Changes for the 700 mb
Pressure Surface. Eberhard W. Wahl and
James F. Lahey. University of Wisconsin
Press, Madison, 1969. iv + 148 pp., illus.
Spiral bound, $5.

Silicon Semiconductor Data. Helmut F.
Wolf. Pergamon, New York, 1969. lvi +
648 pp., illus. $27. International Series of
Monographs on Semiconductors, vol. 9.

Smoking and Politics. Policymaking
and the Federal Bureaucracy. A. Lee
Fritschler. Appleton-Century-Crofts, New
York, 1969. x 4+ 166 pp. Paper, $1.95.

Strukturelle Grundlagen der Biologischen
Funktion der Proteine. T. Dévényi, P.
Elodi, T. Keleti, and G. Szabolcsi. Pal

El6di, Ed. Akadémiai Kiado, Budapest, '

1969. 736 pp., illus. $18.

Symmetry and Function of Biological
Systems at the Macromolecular Level.
Proceedings of the 11th Nobel Sympo-
sium, S6dergarn, Lidingd, Sweden, August
1968. Arne Engstrom and Bror Strand-
berg, Eds. Interscience (Wiley), New
York; Almgqvist and Wiksell, Stockholm,
1969. 436 pp., illus. $29.50.

Theory of Weak Interactions in Particle
Physics. Robert E. Marshak, Riazuddin,
and Ciaran P. Ryan. Wiley-Interscience,
New York, 1969. xiv 4+ 770 pp., illus.
$29.95. Interscience Monographs and
Texts in Physics and Astronomy, vol. 24.

Thin-Film Transistors. A New Approach
to Microelectronics. Andrew C. Tickle.
Wiley, New York, 1969. xvi + 144 pp.,
illus. $9.95.

Topics in Complex Function Theory.
Vol. 1, Elliptic Functions and Uniformi-
zation Theory. C. L. Siegel. Translated
from the German by A. Shenitzer and
D. Solitar. Wiley-Interscience, New York,
1969. xii + 196 pp., illus. $9.95. Inter-
science Tracts in Pure and Applied Math-
ematics, vol. 25.

The Travels of the Naturalist Charles
A. Lesueur in North America 1815-1837.
E.-T. Hamy. Translated from the French
edition (Paris, 1904) by Milton Haber.
H. F. Raup, Ed. Kent State University
Press, Kent, Ohio, 1968. xiv + 96 pp.
+ plates. $6.75.

The Uniqueness of Man. A discussion
at the fourth Nobel Conference, St. Peter,
Minn., January 1968. John D. Roslansky,
Ed. North-Holland, Amsterdam; Fleet,
New York, 1969. xiv + 190 pp. $6.95.

Wool Handbook. A Text and Reference
Book for the Entire Wool Industry. Vol.
2, Part 1, Spinning, Weaving, Knitting.
Werner von Bergen, Ed. Interscience
(Wiley), New York, ed. 3, 1969. xx +
644 pp., illus. $34.95.

The Yorkshire Jurassic Flora. Vol. 3.
Bennettitales. Thomas Maxwell Harris.
British Museum (Natural History), Lon-
don, 1969. vi 4+ 186 pp. + plates. £7.
Publication No. 675.

With an ISCO
two channel
O.D. recorder

you can:

® Monitor one column at
both 254 and 280 mu.

® Or two columns at
either wavelength.

® Or one column at two
optical path lengths.

® Or ratio record one
column to compensate
for elution gradients.

A new accessory for ISCO quantita-
tive dual-beam flow monitors pro-
vides these applications. The Model
580 Channel Alternator will fit all cur-
rent 1ISCO dual-beam flow monitors
and can be adapted to earlier models
with slight modification.

All ISCO UV flow monitors have an
output calibrated in linear absorb-
ance (0. D.). They have the narrow-
est bandwidth available and one
model will operate a fraction collector
in such a way that separate UV ab-
sorbing peaks are deposited in sep-
arate tubes. They are available in
single and dual-beam versions oper-
ating at two discrete UV wavelengths
and continuously throughout the
visible spectrum. And they cost no
more than most instruments having
none of these features.

Send for brochure UA3717 for
further details.
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