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Kind permission of Oceans Magazine

1 The start of physical breakdown as
salmon enters fresh water.

2 A miserable shadow of the beautiful
silvery deep-ocean salmon, now
with a hump and hooked jaw, car-
tilaginous .bones and peeling skin.

LKB have taken part in another ‘“first’’, this time
at sea, aboard the ‘‘Alpha Helix".

The “Alpha Helix'’ investigations concerned the
rapid aging of salmon, illustrated in the photos
above, which occurs when the salmon enter
fresh waters on their spawning run.

During the autumn of 1968 the first electron-
micrograph made aboard a ship, was produced
on this physiological research vessel belonging
to the University of California, San Diego’'s
Scripps Institution of Oceanography. A standard
LKB Ultrotome cut the sections.

Excellent results were achieved, even when the
ship was under way, in the open sea. There
could hardly be a more convincing demonstra-
tion of the versatility of the LKB Ultrotome.
Some of the answers found by the research
team could have a direct application to man,
and ultimately help to reduce the physical and
mental deterioration associated with human
aging.

IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC. 12221 PARKLAWN DRIVE,
ROCKVILLE, MD. 20852
11744 WILSHIRE BLVD., LOS ANGELES, CALIF. 90025.

8800-A20
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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
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. And, like all
Nalgene Labware, this equipment is unbreakable, easy to handle and clean.

Nalgené@) Labware...better all the time

4 NALGE

Order from your Lab Supply Dealer. Ask him for our Catalog or write Dept
.. Nalgene Labware Division, Nalge Company, Rochester, b
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COMPARE CALGCULATORS!

If you're looking for a scientific calculator, ask yourself these gqquestions.

YES NO
O O Press2X 344X 5=,Doyou

O

O

get the correct result (26) in-
stead of 50?

Are there a sufficient number
of stored constants (26 or 100)
that are separate and inde-
pendent from the number of
program steps used?

Enter 6378.388125 x 10-". Does
the data appear correctly?
(6378.388125 x 10-", instead of
6.378388125 x 10-".)

Can you write equations di-
rectly on the keyboard in math-
ematical form, bypassing com-
puter “languages”?

Does it have individual left and
right parentheses keys that al-
low you to solve directly ex-
pressions such as:
((a+b)—c+d)yx(f—g)="?
Is every function and program
uniquely and unambiguously
defined by the keying sequence
(without modification by toggle
or rotary switches)?

YES NO

O 0O Does it have a true equals key

O

O

O

O

O

O

to display partial sums or total
results immediately ?

Will it solve complicated prob-
lems and still be easy enough
for your secretary to operate?

After aquestionable procedure,
does operation continue using
the best available data? (With
an unmistakable indicator
showing an assumption was
made?)

Does it have hard-wired xv,

V X+ y + 2 +...,trigonomet-

ric, and hyperbolic functions?

Is 10 significant figure accu-
racy maintained after repetitive
sequences suchasInx — ex—
InXx—ex..?

Does it have simple keyboard
access to a wide range of pe-
ripherals (including a 25,600-
step programmer, printer, x-y
plotter, etc.)?

YES NO

a o

O

Can you write and store con-
stants and equalities through
direct and indirect addressing?

Is the longest calculation time
less than 75 milliseconds
through the use of reliable
MOS/LSI and IC circuitry?

Will the same calculator serve
as the heart of a data acquisi-
tion system or minicomputer
for on-line data processing?

Is correct algebraic hierarchy
automatically observed in per-
forming all operations?

Can you get prompt, reliable
service from the same com-
pany that designed and built
the instrument?

Is the basic calculator portable
and priced under $3,8007?

Is it still a money-saver if you
add on the “cost of learning”
for the people who will operate
it?

Every answer should he ‘“yes”. If it isn’t, keep looking.
The Cintra Scientist

P. S. If you haven’t already guessed, every answer

Gintra

Physics International

914

is ““yes” for the Cintra Scientist.
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1089 Morse Avenue / Sunnyvale, California 94086/ Phone (415) 734-3630

Cintra Incorporated —a subsidiary of Physics International Co.
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* STEREOSCOPIC >4 g -
MICROSCOPE
MSF $145

R

-
KOEHLER RESEARCH ILLUMINATOR @%@ .1
LKR $99 A

"

Trans-lllumination Base for MSF $27
@

4 *
; ‘_; . Photomicrography
: i set ACA

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
BPH $527

STUDENT
AUTO-ILLUMINATION

BINOCULAR
BRIGHTFIELD
RESEARCH

BR-BMIC $775

LABORATORY
MICROSCOPE
MLK $191
WIDEFIELD FILAR
MICROMETER
EYEPIECE

$105 : TISSUE CULTURE
: ' INCUBATOR

$399

BINOCULAR AUTO-ILLUMINATION
: BMLU $41
. 0-& R ; e 4

WHY UNTRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES
Most brands of microscopes promise quality . . . But UNITRON really delivers it. |E,Iea:sm;”—m,_w:mpe_“£:_'

Some other brands imply economy . . . UNITRON proves it . . . check our prices! O | accept (without cost or obligation) your invitation
to try UNITRON Model — _______ for 10 days.

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both.

. What's more, this guaranteed UNITRON quality and economy are offered in a complete line of NAME
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-

field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted I

stands . . . with attachable or built-in cameras and illumination systems. COMPARY

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com-
plete optical and mechanical accessories are standard equipment, rather than hidden extras ‘“at
slight additional cost”. Coated optics are second to none. Original designs provide easy operation,
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal
advantages that customers have learned to expect when they specify UNITRON Microscopes — plus
attractive prices which are so easy on your budget.

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know
this. It's the reason, really, why “UNITRON Microscopes are seen in the best of circles’. But why take
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy INSTRUMENT COMPANY « MICROSCOPE SALES DIV.
. .. not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 66 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS.
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.

ADDRESS

cIty STATE




How to put today’s instrumentation
to work for you.

Resolution

so high we’re
finding new norms
to test against

The Philips EM 300 Electron
Microscope is capable of reaching a
resolution of 2.3A under favorable
circumstances.

Columbian Carbon Company
for cxample, has been able to ap-
proach this limit in its studies of car-
bon black particles used in the man-
ufacture of rubber. The photo on the
right shows the basic lamellar struc-
ture with crystal planes 3.4A. apart.

Knowledge of lattice structures of
various carbon blacks is extremely
important because of the relationship
of ultra structure to performance in
rubber matrices.

The scientists at Columbian Car-
bon have been able to photograph the
double sinuous form of the DNA mol-
ecule by supporting unstained and
unshadowed strands between graph-
itized carbon black particles. The
helical form is easier to see by view-
ing stereo image pairs.

In the thirteen years that Philips
microscopes have been used at Co-
Jumbian Carbon, more than one half
million carbon black micrographs
have been made.

Using several Philips microscopes,
Columbian Carbon now has a labo-
ratory that operates at practically
production speeds.

General Electric s another com-
pany extremely interested in the ba-
sic structure of crystalline materials.
The micrograph on the right clearly
shows the {111} lattice planes of a
{112} slice of silicon. The spacing is
3.138A.

In addition to silicon crystal
studies, General Electric researchers
have obtained electron micrographs
of germanium crystals with resolu-
tions so fine they clearly show lattice
defects only one atom wide.

If you have a resolution problem
that’s challenging, we’d like to hear
from you.

For more information, circle #1.

916

Micrograph by L. L. Ban and W. M. Hess

Micrograph by Dr. V. A, Phillips and J,

A. Hugo

% 6,000,000
SCIENCE, VOL. 169



Simultaneous flame emission /atomic
absorption analysis of a single blood
sample for Na, K, Ca and Mg.

The Model 4 Blood Serum Spectro-
photometer simplifies the approach
to blood scrum and biological fluid
analysis by combining Flame Emis-
sion and Atomic Absorption tcch-
niques to allow simultancous 4-cle-
ment analysis.

Simply dilute a 0.1 ml blood se-
rum with deionized water. Aspirate
and, within 16 seconds, the auto-
mated Model 4 will produce a direct

concentration digital printout for Na,
K, Ca and Mg with sample identifi-
cation.

maintain a 40 to 50 per hour sample
rate with results reproducible within

1

the Model 4 fits readily into the auto-
mated laboratory.

PHILIPS
ELECTRONIC

INSTRUMENTS

7350 S.FULTON AVE . MT VERNON.N Y 10550
A DIVISION OF PEPI, INC

Mine the metals
Tame the elements

The Unicam SP 90 Series 2 Atomic

. Absorption/Flame Emission Spec-

trophotometer was designed to pro-

vide the chemist rapid, accurate and

cconomical analysis of metals in
solution.

It incorporates a wide selection of
burncrs, completely variable mono-
chromator slits, scale expansion and
fully encloscd burner system.

Accessories are also available for
automation with the Unicam SP 92
and concentration rcadout with the
SP 45.A triple lamp turret, the SPY1,
also demonstrates the flexibility of the

system. Circle #4,

Your laboratory technician can

% cocfficient of variation.
Interfaced for computer systems,

Circle #2.

The big X-ray diffrac-
tometer controversy:
horizontal or vertical

We wonder why people continue
to debate the merits of onc over the
other. We make both because each
has its own advantages.

For example, a vertical goniom-
eter is better suited for powder dif-
fractometry. And the Philips vertical
goniometer has the best X-ray pro-
tection available.

On the other hand, a horizontal
goniometer permits you to study
bulky and odd shaped samples main-
taining the high resolution required
for X-ray diffraction. Philips hori-
zontal goniometers let you use Eu-
lerian cradles for single crystal work.,
4 SEPTEMBER 1970

They also provide separate 0 and 20
drives.

part of our X-ray equipment line.
For full details circle #3.

But goniometers are only a smalil

Philips Electronic Instruments
750 South Fulton Avenue
Mount Vernon, New York 10550
Gentlemen,
Please send me additional information on the items circled below:
1 2 3 4 [J General Catalog

Name

Title

Company

Address.
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M ... headquarters for
POLLUTION TESTING EQUIPMENT

.

1o SERY

3 jra
e T

ALWAYS HEADQUARTERS for dependable scientific apparatus and reagents, Thomas now offers a
broad variety of instruments and supplies for analysis of atmospheric and stream pollution. Every item

has been carefully selected, evaluated and approved by our testing laboratory, and every item is
maintained in stock for immediate shipment.

MEMBRANE FILTERS MONITORING DEVICES COLORIMETERS

GLASS FIBER FILTERS GAS LEAK DETECTORS FLUOROMETERS

FILTER HOLDERS IMPINGERS, BUBBLERS, FLOW METERS CONDUCTIVITY BRIDGES
PRESSURE FILTRATION DEVICES pH METERS, ELECTRODES: RECORDERS

SAMPLERS, AIR AND WATER Laboratory and Industrial Types ANALYTICAL BALANCES

OXYGEN ANALYZERS SPECIFIC ION METERS, ELECTRODES MICROSCOPES

SULFUR DIOXIDE ANALYZERS SPECTROPHOTOMETERS AND ACCESSORIES: HYGROMETERS

CARBON DIOXIDE ANALYZERS Flow Monitoring Systems CHROMATOGRAPHIC APPARATUS
CARBON MONOXIDE ANALYZERS Automatic Sampling Systems OVENS, INCUBATORS
HYDROGEN SULFIDE ANALYZERS Printout and EDP Coupling Equipment PUMPS, STIRRERS

Detailed bulletins sent upon request

/M ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents
VINE STREET AT 3RD ¢ P.O. BOX 779 e PHILADELPHIA, PA. 19105, U.S.A.

918 Circle No. 9 on Readers’ Service Card SCIENCE, VOL. 169



The new Cary 61.
‘The CD spectropolarimeter that lets you

save the money you probably don't have.

The performance-proven double
monochromator and special optical
design features of the Cary 61: minimize
stray light, reduce the occurrence
of artifacts, allow penetration into the
ultraviolet with complete confidence,
and sharply define small spectral
details over its entire 185-800nm range.

As for €D performance, if the 61
can’t do it, nothing else can.

MORE CD FOR LESS

Simply add our unique ““folded
beam” optical accessory and you’re

set to perform CD difference measure-
We’ve come up with a way to let you ments with extremely high sensitivity.
make the most of a tight budget All the while keeping additional

: A of expenses to a minimuin.
without compromising quality. The P

y . . The new Cary Torkine

new Cary 61 is an all solid-state, high The new C 1y 01. Working proof
performance CD-only instrument that a g_ood, versatile CD spectro-
that costs less than $30,000 and

can handle any research or routine

. pe—— polarimeter

CD spectropolarimeter problem.

THE BASIC 61
Practical design considerations make
the new Cary 61 one of the easiest-
to-operate instruments of its kind.
Simplified controls allow rapid adaption
of operating parameters to sample
needs and permit savings in instrument
set-up time. Built-in features include:

and tight money are compatible.
For complete details or a demon-

dynode voltage recording for deriving

iy 2l e AT 4 R P = . v
the sample’s absorption properties; stration, write Cary Instruments,

provision for interfacing computer a Varian subsidiary, 2724 South Peck

readout and control; and a specially Road, Monrovia, California 91016.
designed, very spacious sample Ask for data file E007-90.
compartment which accommodates

a super-conducting magnet for MCD . Cal'y

studies, or other sample handling instruments
equipment.

Circle No. 8 on Readers’ Service Card
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What? Never used REPIPETS and Dilutors?

Did you know more than 70,000 L/| instruments are now used in research and clinical labs ? Here's why:

L/1 Automatic Dilutor

for aspirating and diluting 575§ /' :

1. Simple operation. Just set
volume with knife-edge pointer,
lift plunger to aspirate, and de-
press plunger to deliver. (No
mouth pipeting!)

2. LAMBDA-DIAL® increases
accuracy. Replacing any 1 ml
REPIPET or Dilutor plunger, the \
LAMBDA-DIAL boosts accuracy Sy
to a phenomenal 1% at 10 lamb- ®
das! Reset to 0.1 lambda at 100
lambdas. 1 division=0.1 lambda.

 ~— 3. All PYREX Construction. Han-

| dle any reagent, including con-
B centrated acids, concentrated
alkalies, chlorinated hydrocar-
bons, etc. Closed system elimi-
v nates odors and all contact with
! dangerous reagents.

4. Reagents stay pure. Integral
filters keep out the atmosphere
and protect valuable reagents.

5. High accuracy (1%) and re-
producibility (0.1%). Each in-
strument is adjustable and accu-
rate over its entire range.

6. Fit any reagent container. All
REPIPETS and Dilutors can be e o™ P
supplied with caps and washers / REPIPET
to fit your reagent containers. Or I e
we will furnish containerstosuit.

7. GRUNBAUM® Pipet

% AU[QM_AI}fliD].lUTOR Il extends versatility.

Bitie cxtaiay e BP0 Bettle cp e LA .
INSTRUCTIONS ‘ Supplements REPI

WiTw PLUNGERS DOWN, ST POINTERS A1 DETIED YOLUMES
REMOVE A AND FILL 1O TIF WY PUMPING |ASCER PLUNETR /4

PETS and Dilutors by
ASPIRATE BY LISTING SMALLCR PONGER AL THE WAY { _b\/ allowing you to trans-
PciE SONTY 1 B, oo Sow GARmY Y fer and store reagents.
WithaUT FORCING SMALLLR MORCIR P, | / =
LABINDUSTRIES oo v omv Sglf-pleanmg, non-
dripping, self-adjust-
ing GRUNBAUM Pipets
are available from 1 to
1,000 «l in 18 sizes.
In the U.K. and Europe, contact Chemlab Instruments,

1b Seven Kings Road, llford, Essex, England; P. Block et
Cie, 209 Route De Colmar, 67 Strasbourg-Meinue, France;

B #04 T

8. Wide selection. L/| stocks REPI- Bio-Rad Laboratories GmbH, 8 Miinchen 66-Limesstra, 71, .

PETS and Dilutors in %2, 1, 5, 10, 20 Postfach 2260, West Germany; Biotronik Wissenschaftliche L/1 AfUIO:'na“c REPIPET
. . B Gerate GmbH, Dachauer Str. 511, 8 Miinchen 50, West Ger- or di i

and 50 ml sizes. Micro and macro many; Van Oortmerssen, N.V., P.O. Box 501 — The Hague, spensing

Teflon tips included. Amber round Netherlands.

or square bottles optional at no Order from Labindustries or your distributor.

extra charge.
Prices: REPIPETS $52.50; Dilutors % LABIN“USTR[ES The Error Eliminators

$99.50; LAMBDA-DIALS $49.50; 1802M Second Street, Berkeley, California 94710
GRUNBAUM Pipets: $6 to $10. Phone (415) 843-0220. Cable LABIND, Berkeley, CA (USA)

920 Circle No. 3 on Readers’ Service Card SCIENCE, VOL. 169



Anew, r'ugoed

Drecsion Coemean
SECiooNCIoMEE.

The Moael 295-

Readout: meter with 5% " scale
Photometric readability: 0.2%T
Photometric reproducibility: #=0.5%T
Wavelength range: 400 to 700 nm
Electronics: transistorized,

with “plug-in" circuit boards

COARSE

Get all the facts.
Write today for Bulletin S-341.

PERKIN-ELMER
Coleman Instruments Division,
The Perkin-Elmer Corporation
42 Madison Street,

Maywood, lllinois 60153

VISIT BOOTHS 280-281—NATL. CHEM. EXPO—CHICAGO

4 SEPTEMBER 1970 Circle No. 11 on Readers’ Service Card 921



Only one plastic filter holder
permits both pressure and vacuum
filtrations.

Onlyone can g==
be autoclaved
200 times.

Conventional aseptic filter holders
made of plastic are ‘disposable’ of necessity, since '
most plastics cannot withstand autoclaving. Not the new
Sartorius Aseptic Filter Holder. You can autoclave it '
-over and over again, up to 500 times. We make it of
Makrolon,* a new polycarbonate with an unusually high
degree of resistance to heat, enabling it to withstand

repeated autoclaving without deterioration. :r W0
In addition to vacuum filtrations, the ' g
Sartorius Filter Holder also permits pressure filtrations. Sy

By filtering under positive pressure (up to 30 p.s.i.), the
ever present risk of contaminating the sample during
filtration is avoided.

The Sartorius Filter Holder is designed to
accept Sartorius and all other 47 mm membrane filters. N
Funnel and receiver flask are equipped with threaded 1)
covers and Luer-type openings for injection caps or <
pre-filtering attachments. Despite its somewhat higher
initial cost, the Sartorius filter system is actually cheaper
per filtration than disposable units because you can
use it so much longer.

For complete literature on this
revolutionary new filter holder, plus our Sartorius
Membrane Filter Catalog, just write: Sartorius Filter
Division, Brinkmann Instruments, Cantiague Rd.,
Westbury, N. Y. 11590,

Only Sartorius s
makes it. ==

BRINKMANN




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

V

Photomultlphar Module

AA-AE-AF Module

Heath Ty

Heath -
Multi-Speed Chart Recorder

H!atll

Sample Cell Module

Heath
UV-Vis Light Source

H/

Scanmng Monochromator

P e
L] o - L
g Heath AA-AE-AF
Spectrophotometer Base

e ==
o ocgga:!o (3K !

Heath 701 System Base

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

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

Heath Can Help Solve Your Spectroscopy Budget Problems
..Qur 700 Series Spectroscopy Systems are unconventional
in both design and price. But they give you precision Molec-
ular Absorption and AA-AE-AF Spectrophotometric capa-
bility (and that's just the beginning) all for under $4100. So,
if you're caught between an increasing need for spectro-
photometric laboratory equipment and a diminishing amount
of money, the 700 Series may be just what you're looking for.

Modular Versatility. Because some functions in spectroscopy
are common to many instruments, Heath has put these func-
tions in separate modules that can be interchanged as
needed. The Heath 701 high precision Spectrophotometer
Single-Beam System, for exaniple, consists of the Scanning
Monochromator, UV-Visible Light Source Module. Sample
Cell Module and Photomultiplier Module, locked together on
the 701 Base. Cost? Only $2700 with photometric meter read-
out. To get complete atomic absorption, atomic emission,
atomic fluorescence capability you don’t have to buy another
monochromator and another photomultiplier module...just
add the AA-AE-AF Module and the 703 Base...only $1335
more. Modules to provide many other types of spectrophoto-
metric measurements at equally low cost are on the way.

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

The Heath 701 Spectrophotometer features 1900 to 7000 Ang-
strom range (which can be extended with PM interchange)
..less than 0.05% stray light...*1 A wavelength tracking ac-
curacy .better than 1 A resolution...*0.2 A wavelength re-
producibility...electronic digital-controlled stepped scanning
and many other precision features. 701 Systems range from
$2245 (less readout) to $3000 (with recording readout).

The Heath 703 AA-AE-AF System includes adaptability to all
major types of total consumption and laminar flow burners...
accurate, repeatably xy, yz burner positioning...a hollow
cathode lamp turret that accepts four lamps...lamp power
supply stability that's better than 0.1%...high intensity and
multi-element lamp capability and built-in chopper. 703 Sys-
tems are available from $2736 (without readout) to $3425.

Investigate The Heath 700 Series Now...and start conserving
your budget while building the most versatile, widely applic-
able spectroscopy system on the market today.

EU-701B, Single Beam System with

Photometric Meter Readout .......ccoeeetenanees $2700.00*
EU-703B, AA-AE-AF System with
Photometric Meter Readout .......covvnevennnans $3125.00*

f———————— e ——— ——
i FREE Healh_ | HEATH COMPANY, Dept. 560-19 = HEATH -I
Scientific Instrunientation Catalog | Benton Harbor, Michigan 49022 a Schiumberger company 1
Dastribes  theas ~and ~other | [] Please send FREE Heath Scientific Instrumentation Catalog |
precision instruments for | Kiernis l
laboratory, engineering, edu- | |
cation and R & D applica-
tions. Send for your FREE I Aldotes I
copy now . . . just write on | City State Zip |
{n:;r sdchnol or company let- | Prices and specifications subject to change without notice. I
it L *Mail Order Prices; F.O.B. Factory EK-203 I
- |
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And, while doing it all,
produces the kind of data research
chemists like to write home about.
Data served up in a wide variety
of readouts. From a large, easy to
read meter to a four-digit display
with movable decimal point which
presents data in %T, absorbance
or any concentration units you need.

The modular, single-beam
AA-5R system also lists among its
standard features an optical rail,

unrestricted area for sampling,
curvature correction, automatic
baseline correction, flame emission
chopper and a highly stable
“lock-in” amplifier.

Options include such
pertinent accessories as a
wavelength scanner, digital printer,
fluorescence attachment and
automatic sample changer.

In all, our new AA-5SR is a
lot of research spectrophotometer.
Available from only one company.
Varian Techtron, Walnut Creek,
California 94598; NEvA, Azabudai
Bldg., Tokyo, Japan; Malton,
Ontario, Canada; Crows Nest,
N.S.W.,, Australia; or Zug, Switz,

@ varian techtron

Everything you’ve heard about
the new Varian Techtron AA-5R Atomic Absorption,
Flame Emission, Fluorescence and Non-Flame
Atomization Spectrophotometer is true.

Circle No. 17 on Readers’ Service Card
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What would you ask for in a complete
Photomicrographic
and Photomacrographic Lab?

6. You'd make sure
everything was built
into a sturdy and
compact stand. And
“everything” means
“everything': filters, ASA

1. The first thing you'd
ask for would be an easily
operated 4x5 camera
system. You'd want it to
be completely automatic
—exposure, film counting,
frame-imprinting, every-
thing—so that all you
have to do to take a pic-
ture is focus and push a
button. You might need,
too, a fully automatic
35mm camera that's
easily and rapidly inter-
changeable. You'd defi-
nitely want utmost stabil-
ity—the kind that the
Zeiss Ultraphot IlI, with
its sliding mirror system
(rather than bulky bel-
lows) and its strong shock
mounting, gives you
You'd want to use Pola-
roid® and have a projec-
tion head available, and,
for metallographic work,
special disks for grain
size determinations. You
might also need a Micro-
Hardness, Tester and a
movie camera. So you'd

2. You'd insist on the
highest quality optics—in
other words, Zeiss optics
And you'd want them to
be completely inter-
changeable with those on
any other Zeiss micro-
scope you may have or
plan to add. So you'd
have available to you the
world's widest line of
Planapochromats, Plan-
achromats, Plan-Neoflu-
ars, Neofluars, Ultraflu-
ars, Achromats, Epi-plans,
and Pol objectives for
transmitted and reflected
light—not to mention the
unequaled Luminars and
Epi-Luminars for photo-
macrography.You'd want,
in short, capability for
4 x5 and 35mm photog-
raphy at continuous mag-
nifications from 2.5X to
the limits of light micros-
copy, through the finest
flat-field optics ever made.

make sure there was pro-
vision for all these.

selector for speeds from
2.5 to 8,000, exposure
readout window, push-
button for exposure,
photo-multiplier, beam
splitter (so that the light
can be directed 100% to
the camera, or 100% to
the eyepieces, or % to the
eyepieces and % to the
4 x 5 camera, or 100%
to the 35mm camera
with its own focusing
eyepiece.)

5. You'd want a specially
ijesigned instrument
table, with ample work-
ing space, drawers with
fittings for all accesso-
ries, and a built-in power
supply.

You’'d ask for Ultraphot III.

(Jamin — Lebedeff) —in both reflected and
transmitted light — photomicrography and photo-
macrography—the Ultraphot Ill is the supreme
instrument. Write Carl Zeiss, Inc., 444 Fifth Ave-

That's what Zeiss calls it, and it does everything
but develop the film. And, if you use Polaroid®
film, it does that too. For all light-microscope tech-
niques—brightfield, darkfield, fluorescence, polar-
ization, phase contrast, Nomarski interference
contrast and quantitative interference microscopy

nue, New York, New York 10018.
Nationwide Service

3. You'd require a choice
of light sources—CSl,
Mercury, Xenon, Quartz
lodide, and Tungsten.
And you'd find it v

convenient that the Ultra-
phot holds three at the
same time soO you can
switch from one to the
other, or combine Mer-
cury and Tungsten for
phase-fluorescence, all by
a simple flip of a lever

4. You'd expect it to be a
simple matter to ex-
change stages so thatf
you can switch from re-
flected to transmitted
light, or vice-versa, in a
matter of seconds. You'd
want the same easy ex-
changeability, too, of eye-
pieces and condensers.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.




A lot of people didn’t believe it was possible
for even Wang to make a calculator the size
of the new 700 that would perform so many
functions.

Once somebody begins using the 700 their
doubts quickly turn to admiration. They find
that features like the 16 special function
keys actually turn the 700 into their own
specially programmed personal calculator.
And the 120 register calculating capacity will
take care of all their side calculations and
then some.

Then they discover how easy it is to pro-
gram the 700 and store the programon a
tape cassette for later use. Now there’s no
stopping them because the 700 is theirs.

Something else they quickly learn about

the 700 is that it is a real calculating system
with a complete program library and two
optional output devices.

Skeptical? For a convincing demonstra-
tion, call any one of our factory sales/service
offices from coast to coast. Wang Labora-
tories, Inc., Dept. S-9, 836 North Street,
Tewksbury, Mass. 01876. Tel. (617) 851-7311.

Tested by
skeptic




gradient
former

The ISCO Model 570 is a fully
automatic instrument for form-
ing sucrose, CsCl, or other den-
sity gradients used in density
gradient ultracentrifugation
and electrophoresis. Convex,
concave, linear, and exponential
gradients from 3 to 80 ml can
be programmed without cutting
any cams. All gradients are iden-
tical and faithful reproductions
of the desired curve.

Centrifuge tubes are held ina
rotating reel and are sequential-
ly filled with a preselected gra-
dient without any attention from
the operator. You can set it up
in the afternoon and have 22
perfect gradients waiting in the
morning.

For further information
ask for brochure GF37

4700 SUPERIOR  LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 CABLE: ISCOLAB LINCOLN
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bilities to their minimum™), it is highly
rational to turn to an oracle to termi-
nate the decision process (“after that,
do as you please” to “bring the decision
to uniqueness”). In fact, failure to ap-
peal to chance when the possibilities of
analysis have been exhausted is clearly
irrational, since continued circular
thinking about unsolvable problems only
leads to dithering and frustration.

First, the effectiveness of transcen-
dental meditation is demonstrated (27
Mar., p. 1751). Now, the use of the I
Ching seems to be rational. Is science
slowly finding its way back to the
wisdom of the ancients?

WiLLIAM OPHULS

Department of Political Science,
Yale University,
New Haven, Connecticut 06520

Hooke’s Premises

The issue of political stands by scien-
tific societies is naturally important, but
I believe Robert Hooke’s letter to
Science (17 July) decrying any political
action ought to have been rejected on
grounds of prior publication, for, in a
document regarding the founding of the
Royal Society, he states its ends (I):

To improve the knowledge of natural
things, and all useful Arts, Manufactures,
Mechanick practices, Engynes, and In-
ventions by Experiments (not meddling
with Divinity, Metaphysics, Moralls,
Politics, Grammar, Rhetorick or Logic).

Anyone dead 267 years is probably
out of touch with the present situation
anyway.

E. J. DEVINNEY, JR.

Department of Astronomy,
University of South Florida,
Tampa 33620

Reference

1. A. Pannekoek, A History of Astronomy (In-
terscience, New York, 1961), p. 250.

Vietnam: Judged by Reason

Carroll E. Izard in his editorial “The
Cambodian crisis: Reason and emo-
tion” (5 June, p. 1157) is pretty shaky
in his reasoning. I object to the impli-
cation that one must abandon reason
to oppose the Asian war. Nixon’s Cam-
bodian decision may indeed have been
in accordance with reason, but it was
based on shaky assumptions. Aristotle
said 2200 years ago: “The chain of
reason must begin somewhere, other-

wise it would be endless. We begin with
assumptions that are agreed on, but not
proven. These are called axioms, or
first principles.” Thus, if it can be
proven, it is not a first principle. Prin-
ciples cannot be derived logically, but
they can be examined in the light of
their logical consequences, and thus
reason can assist emotion in arriving
at them.

A simple assumption would permit
us to withdraw from the Asian war and
stay out of others like it, while still
adhering to reason. This would be the
recognition that a corrupt and self-serv-
ing military dictatorship such as that
in South Vietnam is not preferable,
either to its own people or to ourselves,
to its Communist alternative. There are
capitalist democracies worth defending,
besides our own, in which the creation
of wealth is the ruling economic moti-
vation, such as those of Western Eu-
rope and Japan. Other so-called capital-
ist regimes still play the old zero-sum
game of exploitation of the poor, and
they do not deserve our support. For-
tunately, those worth defending are
strong enough not to need much bol-
stering by us of their regimes.

We might well consider the assump-
tion that we could do ourselves the
most good by helping those regimes
which are helping their own people,
without regard for whether or not they
are Communist.

FREDERICK J. HOOVEN
Thayer School of Engineering,
Dartmouth College,
Hanover, New Hampshire 03755

Hooven has presented some cogent
arguments for ending the Indochina
war, but he has misunderstood a cen-
tral point in my editorial. He missed
the distinctijon between rejecting reason
for emotion and allowing the emotions
to play their proper role in human af-
fairs. Hooven’s rationale for ending the
war is indeed admirable. I am con-
cerned with a more general point—the
need to be careful not to dehumanize
our logic and reason or to deceive our-
selves into thinking that being com-
pletely rational and nonemotional will
end war and other human problems.
Our modern age of rationalism and
science has been as war-torn and
bloody as the Dark Ages. Our age has
produced a superabundance of rational-
logical information including the “tech-
nologic” for a superkill, an Armaged-
don. It has failed to produce the means
to predict and prevent wars. Paradox-
ically, it is illogical and irrational to
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attribute the failure to lack of logic and
reason, .

The psychobiological unity of human
personality makes it very improbable
that there is such a thing as reason
totally uninfluenced by emotion. When
the rationalistic view of man leads to
undue suppression of the emotions or
inadequate utilization of their inher-
ently adaptive functions, they tend to
become mysterious and adventitious
forces that misguide our thoughts and
overdetermine our actions.

CARROLL E. IzARD
Department of Psychology, Vanderbilt
University, Nashville, Tennessee 37203

Crude Altimeter

While flying at altitude in an un-
pressurized airplane a few years ago,
1 was surprised to discover that by
using my mouth I could improvise a
crude altimeter., Because I have yet to
run across anyone who has noticed
this, it is perhaps worth describing.

I first became aware of this phenom-
enon while flying at 7.5 km waiting to
make measurements above a growing
cumulus cloud. As we flew back and
forth, for something to do I idly pro-
duced a suction in my mouth by re-
tracting my tongue with my lips closed.
At lower altitudes, it is impossible to
pull the tongue back very far because
of the strong force exerted by the at-
mosphere. At altitude, to my surprise,
I found that I could pull it back rather
easily, thus creating a cavity filled with
airless vacuum, or, more accurately,
with water vapor, which at body tem-
perature has a partial pressure of 47
torr. On subsequent flights I could be-
gin to observe this effect at altitudes of
- 6 km or even a little lower.

In laboratory experiments it is possi-
ble to reduce pressure in one’s mouth
by about 400 torr. This indicates that
at altitudes above 5.4 km, where the
total pressure is this value or less, it is
possible to overcome the force of the
atmosphere and produce a vacuum, thus
forming a rudimentary aneroid barom-
eter. It would be interesting to know
if some organisms, for example, leeches,
may be capable of producing similar
vacuums against even higher pressures,
perhaps utilizing this phenomenon to
some advantage.

BERNARD VONNEGUT
Department of Atmospheric Science,
State University of New York at
Albany, Albany 12203
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Y Lauda Refrigerated Model K-4/R

Refrigerated models

Lauda Standard cool to — 30°C

Model K-4

The bath opening in these new all-stainless steel Series K-4 circulators is large
enough to accommodate most standard test tube racks. There are four models
—standard, standard with duplex pump, refrigerated, and refrigerated with
duplex pump.

The duplex pump features separate pressure and vacuum stages for simul-
taneous pressure/suction operation. The simplex pump (supplied with both
models pictured) is for circulation by pressure only in a closed circuit.

Refrigerated models cool to as low as minus 30°C. When the cooling coil
supplied with non-refrigerated models is used, you can cool to 5°C above the
temperature of the circulating tap water.

For details, ask us for bulletin 118.

CONDENSED TECHNICAL DATA

K-4 and K-4/D K-4/R and K-4/RD
Operating Range .........cccceervvvveieennne —+40 to 4150°C —30 to 4 150°C
Range of Supplied Thermometers ..... —30 to 4100°C —30 to 4+100°C
Control Acuracy .........ccceevevreeeccsnns +0.01 to £0.02°C +0.01 to +0.02°C
Heating Wattage (adj.) e 200 to 1000W 200 to 1000W
Pumping Capacity (zero head) ....... 2% g.p.m. 2% g.p.m.
Maximum Head ........ccccceeeviiiiiinnnnens . 71t 7 ft.
Reservoir Capacity .. 3 gal. 3 gal.
Unobstructed Internal Reserv w  6Vax10%x63%" 6% x10%x63%"
Housing (w x d x h) .....ccveiinnns . 14%x16x14" 14 % x16x231,"
Voltage . 115V, AC 115V, AC
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It's tough getting an AsCuCdSn alloy
to pose for you.

So we made it easier.

Taking a photomicrograph of a metallurgical ;
specimen isn't easy. Everything has to be
just right.

And we've got a camera-micro-
'scope combination that helps you
get everything just right, because it
performs two important functions. ® |
. The microscope gives you an un- £
‘usually wide choice of lighting so you
capture the specimen in the light that
makes it show up best. The camera
gives you automatic exposure
control so you can concentrate on
picture-taking instead of fiddling
with controls or worrying about
meter readings.

The camera is the new Leitz
4"x 5" bellows camera. It has a fully
transistorized automatic exposure
system, with a photomultiplier de-
tector, and practically unlimited expo-
sure range. You get exact exposure
control independent of bellows exten-
sion, eyepieces and methods of illumi-
nation. Exposure can also be set
manually.

The microscope istheversatile £
LeitzORTHOPLAN Met. It takes ;
many accessories, including B
bright-field, dark-field, and '
phase-contrast attachments
and 3 different interference
systems. -
The field of view is flat, =%
edge to edge, and large—upto &
22 times greater than that of 4
conventional-field micro-
SCOPES. :
The camera and the micro-
scope can be purchased together or
separately. For more information,

W”te;@ E. Leitz, Inc., Rockleigh, New Jersey 07647 8

e
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National Family-Planning Programs: Where We Stand

Most qualified observers believe that the rate of population growth
in the developing countries is too rapid and that something must be done.
The something has usually taken the form of national family-planning
programs, which now exist in about 25 countries, from India and
Pakistan to Tunisia and Mauritius. Where does this effort now stand?

The present state of national family-planning programs is impressive,
in that a great deal of development has occurred in a very few years;
frustrating, in that many things that need to be done and are in principle
do-able are simply not being done because of weak will or bureaucratic
limitations or personality conflicts or inadequate funding or some other
unworthy reason; uneven, in that a few countries have been able to
achieve important targets, whereas others have been unable to do so
or have not really tried; inadequate, in that “the population problem”
has not been “solved” by such programs in most of the countries at
issue, and the efforts in several key countries are not adequate to the
essential requirements of the task; and, finally, doubtful or unknown, in
that we simply do not know how well or badly things are going in
several places for lack of a proper system of evaluation.

As for the prospects, they are simultaneously promising, in that the
momentum of effort is still running, though not so strongly as in the
mid and late 1960’s; and dubious, in that the problem itself is terribly
resistant, the positive results tend to be concentrated in the more favor-
ably situated countries, the field may be hitting a plateau of effort and
results, and the measures beyond family planning—like education or tax
incentives or shifts in the status of women—are unlikely to be helpful
in the short run.

With so much having gone on in so many places in so few years,
workers in this field are now trying to digest the experience to date, to
assimilate it, to balance the achievements and the shortfalls, to appraise
alternatives even as they seek to advance beyond what is now being done.
Nor do they lack for critics on all sides—politicians who suspect the
enterprise of impure motives, international civil servants who think the
“population problem” has been oversold, financial supporters who want
more results, program administrators who want more freedom, demog-
raphers who feel the effort has become captured by the medical men,
medical men who feel the effort has been captured by the demographers,
social scientists who say that family planning will never work in the
absence of deep structural changes, doctors who say it will never work
in the absence of a complete medical infrastructure.

Where does that leave us? It leaves us, as usual on complex social
problems of great magnitude, in a mixed position. Science, both social
and biological, has made and will make notable contributions but prob-
ably cannot “solve” the problem by itself. Beyond knowledge, the world
needs at least the will and the time. At present, the will seems to be
greater where it is less needed, namely, among those in the developed
world seeking to help. Similarly, the time frame allowed to do the job
is perceived as much shorter among those not directly involved. Thus
the mixed picture: much done, much more remaining. The honeymoon
is over, and the partners in the developing and the developed countries
need to settle down to the hard and long task of attacking a consequential
problem with no easy solutions.—BERNARD BERELSON, Population
Council, 245 Park Avenue, New York 10017

This editorial is adapted from a paper presented at a Conference on Technological Change
and Population Growth held at the California Institute of Technology.



SCC 4700

..the power of a 360/50
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play. According to this ingenious
scheme, specific antigens of a tumor
cell, for example the Tl antigen, can be
regarded either (i) as a genotypic error,
whereby a deviant product is inserted
into a grid representing a repeating fea-
ture of cell surface topography or (ii)
as a phenotypic defect due to the er-
roneous assembly of normal gene prod-
ucts resulting in aberrant juxtaposition
of units comprising the normal grid
pattern of the somatic cell’s surface.
Such structural anomalies were postu-
lated to account for defective recogni-
tion in various developmental steps in
ontogeny as well as in a surveillance
mechanism of a nonimmunologic char-
acter.

Triggering events which might lead
to the operation of an immunologically
mediated surveillance mechanism were
identified by Mboller, and the various
means by which the triggering threshold
might be lowered so as to increase the
efficiency of the response were consid-
ered. Evidence was presented that both
“thymus-derived” (T) and “bone-mar-
row-derived” (B) lymphocytes, which
participate in a cooperative immune
response, have specific receptors for
antigenic determinants. The T lympho-
cyte function, including memory, could
be inhibited by treatment with antiser-
um directed against theta (6), for ex-
ample, a surface determinant specific
for T lymphocytes. The interaction of T
and B lymphocytes was considered a
helper mechanism rather than a manda-
tory one which makes for increased effi-
ciency of immune reactions by lowering
the triggering threshold through multi-
valent binding. In these cell-cell inter-
actions, the T cell might be replaced by
another B cell, a macrophage, or an im-
munoglobulin-antigen complex, particu-
larly if the antibody were the pentamer-
ic, decavalent immunoglobulin M (IgM).

The current status of specificity as
opposed to nonspecificity of action of
the cytoactive effector agents of cellular
immunity was considered by Bloom in
terms of the relevance of these agents to
effector mechanisms of surveillance.
Lymphocytes from immune donors cul-
tured in the presence of specific antigens
elaborate factors such as migration
inhibitory factor (MIF), lymphotoxin,
(LT), and skin reactive factor, as well as
others that are mitogenic or that inhibit
DNA synthesis or cloning of cultured
fibroblasts; these factors have a variety
of effects on different cells. The destruc-
tion of innocent-bystander fibroblasts
exposed to lymphoid cells from tuber-
culin-immunized isologous donors that
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are triggered by purified protein deriva-
tive (PPD) was cited as an example of
the nonspecific action of cytoactive
substances. What is not clear, however,
is how a cellular immunity mediated by
nonspecific substances could evoke
destructive effects that are seemingly
highly specific for “target” neoplastic
or normal tissue cells both in vitro and
in vivo—for example, the survival of a
small minority of histocompatible tumor
cells in the midst of a much larger num-
ber of histoircompatible tumor -cells
undergoing violent rejection.

Various options that might be in-
volved in mechanisms of surveillance
were discussed by Mitchison, including
(i) killing by a nonspecific mediator re-
leased by a specific reaction between
immune lymphocyte and haptenic deter-
minant; (i) killing by a specific mech-
anism at the target cell surface permit-
ting entry of nonspecific mediators; (iii)
killing due to direct entry of specific
mediators; (iv) adding on to a tumor
target cell a “prosthetic” grouping to
which an immu ity already exists and
thereby assisting in the induction of im-
munity to a specific tumor antigen by
an adjuvant effect or some other mech-
anism that promotes antigen handling.

Examples of situations where tumors
apparently escape the consequences of
a surveillance mechanism, despite an
immune response directed against them,
were considered by Hellstrom. Human
tumor cells grown in culture can be
destroyed by lymphocytes obtained from
the tumor host but not in the presence
of the patients’ own serum, an indica-
tion that cell-mediated immunity had
been elicited against the tumor but is
inoperative because of serum factors. In
addition to cell-mediated immunity,
tumors can also elicit the production of
antibodies that block the destructive ef-
fects of activated lymphocytes. Other
situations where tumor cells seem to
escape the destructive activities of killer
lymphocytes include (i) too few tumor
cells to evoke immunity, (ii) masking
of tumor cells by mucopeptide surface
components making them inaccessible
to immune recognition or attack, (iii)
various serum factors which cause a
depression of cell mediated immunity,
and (iv) a state of tolerance to tumor-
specific antigens.

A unifying hypothesis accounting for
the generation of immunologic diver-
sity, nonreactivity to self antigens, and
the functional importance of histocom-
patibility antigens was developed for the
first time by Jerne. It relies on the prem-
ise that the germ line contains struc-
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tural genes which code for antibody
molecules specifically directed against
the histocompatibility (H) antigens
of the species; that mutations oc-
cur involving the variable portion cis-
trons (v), resulting in antibody mole-
cules which code for specificities other
than toward H antigens; and that the
selective survival of mutant cells is
favored by the suppression of non-
mutant self-recognizing clones. Jerne
postulated that suppression of stem line
lymphocytes containing nonmutant gene
products takes the form of tolerance to
self antigens induced in ontogeny. Since
no one individual possesses all the H
antigens of his species, the v genes of
his germ line must code for antibodies
to all of the host’s species antigens to
insure reactivity against those he does
possess. Jerne’s model therefore pro-
poses that the portion of germ line cells
with v genes determining antibodies
against self H antigens are suppressed,
and thereby favoring the survival of mu-
tants of this germ line. On the other
hand, cells expressing the other set of v
genes, coding for H antigens of the spe-
cies that the individual lacks, are not
suppressed and are therefore available
in large numbers for reactivity against
H antigens of other members of the
species. These could be considered as
the cellular basis of a surveillance mech-
anism against neoplasia.

This theory was considered by most
of the conferees to be a quantal leap
forward in current immunological con-
cepts and to provide a novel and par-
ticularly acceptable explanation for two
basic immunologic phenomena hereto-
fore inexplicable, namely, the large
number of lymphocytes reactive to H
antigens in graft-versus-host reactions
in vivo and in mixed lymphocyte inter-
actions in vitro, and the special relation-
ship between H antigens and the re-
sponder-nonresponder status of animals
immunized with antigens having a re-
stricted degree of heterogeneity. In
Jerne’s model, individuals have different
ranges of antibody patterns because
they possess different H antigens and
because diversity evolves from muta-
tion. Accordingly, each individual (or
inbred strain) expresses only a fraction
of the antibody diversity range available
to the entire species; this could account
for the genetic nonresponsiveness of
certain inbred strains to certain antigens
and for responsiveness, under auto-
somal dominant genetic control, to
others.

A number of basic predictions
emerged in the lively discussion of
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Jerne’s hypothesis. For example, anti-
body to H antigen should be mono-
clonal; the frequency of plasmacytomas
producing myeloma proteins with speci-
ficity directed against H antigens should
be high; and progeny of matings be-
tween parental responders and non-
responders of different allotype, or
allophenic mice derived from these
parental strain animals, should be re-
sponders and make specific antibody of
the nonresponder allotype. Information
presented at the conference supports
the first two of these predictions.
Ramseier and Lindenmann’s experi-
ments demonstrated that serum obtained
from A/B F; animals that had been
inoculated with immunologically com-
petent parental strain A lymphocytes
contains factors which specifically block
stimulation of A strain lymphocytes by
B strain antigens. The explanation of-
fered for this intriguing finding was that
A/B animals were making antibody
against receptors on A strain lympho-
cytes specific for B strain H antigens;
this implies that receptor sites on A
lymphocytes for B strain antigens are
relatively homogeneous. Walford pre-
sented data indicating that of ten human
myelomas thus far examined, three were
directed against HLA antigens, and two
of these three were directed against
HLA-5.

The large number of host lympho-
cytes reactive to H antigens of other
members of the same species was dis-
cussed extensively. Essentially four dif-
ferent points of view emerged as possi-
ble explanations: the Jerne model; the
Moller-Mitchison view that the high
density of H antigen determinants on
lymphocyte membranes activates cells
with low affinity binding sites and
causes them to undergo blastogenic
transformation and to produce medi-
ators of cellular immunity; the Cohn-
Good-Lawrence hypothesis that the
large number of reactive cells represents
prior antigenic experience of the animal
with cross-reacting environmental anti-
gens or with tumor specific antigens on
neoplasms suppressed successfully; and
finally the “anticlonalist” concept of
Simonsen that these cells are basically
multipotential,

The edited proceedings of this con-
ference will be published by Academic
Press as the third volume of the series
“Perspectives in Immunology.”

D. B. WiLsoN
Departments of Pathology and Medical
Genetics, University of Pennsylvania
School of Medicine, Philadelphia
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575 Albany Street, Boston, Mass. 02118
Customer Service: (617) 482-9595
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CELL DISRUPTION BOMB
PARR"

'
Uses chemically inert and
non-ionizing nitrogen de-
compression to release
active enzymes and pro-
teins from tissues or cell
cultures.

® No cell heating
® No oxidation

® Uniform rupture
® Selective action ~

® Works equally well
with any volume or
concentration

Ask for Product Sheet 4635
describing this new and faster
method for cell extractions.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265
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Coming in October—

THE
LUNAR ROCKS

By Brian Mason and William G. Melson,
both of the Smithsonian Institution

“The lunar rocks represent a unique scientific adventure and
an intellectual challenge of the first magnitude. From the data to
be extracted from them, we expect to reconstruct the story of the
origin and evolution of the moon, which will also provide signifi-
cant information about the early history of the earth and the entire
solar system.

“We have endeavored to write this book in such a way that it
will appeal not only to the professional scientist, but also to the
interested student and layman. With this in mind we have avoided
technical jargon as far as possible and have tried to provide ade-
quate explanation of unfamiliar terms. We hope that the book
gives some indication of the enormous stimulation that the lunar
exploration program has provided to the scientific community, in
this country and abroad."—from the Preface

The Lunar Rocks contains 40 photographs including a series
showing the Surveyor Ill spacecraft with the Apollo 12 lunar
module on the lunar horizon.

1970 192 pages $8.95

wiley

WILEY-INTERSCIENCE

a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016

In Canada: 22 Worcester Road, Rexdale, Ontario
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-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what's
inside. Easy labeling for what's
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2"
portholes for recorders? The
Kelvinator Commercial name?

You got them, Don’t be caught

in the cold without ultra-cold. N /
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows

how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (—76°C/—105°F) ChestUC-520 (—85°C/—120°F)
Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street » Manitowoe, Wisc. 54220 » (414) 682-0156
One of the White Consolidated Industries
Wel
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Transition Ions. A. Abragam and B.
Bleaney. Clarendon (Oxford University
Press), New York, 1970. xvi 4 912 pp.,
illus. $41.50. International Series of Mono-
graphs on Physics.

The Elements of Chemistry in the Lab-
oratory. Lawrence P. Eblin. Harcourt,
Brace and World, New York, ed. 2, 1970.
viii 4 182 pp., illus. Spiral bound, $3.95.

Elements of Mathematics. James W.
Armstrong. Carl B. Allendoerfer, Ed.
Macmillan, New York; Collier-Macmillan,
London, 1970. xii 4+ 306 pp., illus. $7.95.

Emergency Health Services Selected
Bibliography. Division of Emergency
Health Services, Public Health Service,
Rockville, Md., 1970 (available from the
Superintendent of Documents, Washing-
ton, D.C.). iv 4+ 176 pp., illus. Paper,

$1.25. Emergency Health Series A-1.
Supersedes PHS Publ. No. 1071-A-1
(1966 ed.).

Evolution and Sex. For Children. Part
1. Benjamin Zarr. Published by the au-
thor, P.O. Box 182, Worcester, Mass.,
1970. 320 pp., illus. $6.95.

The Evolution of Man and Society.
C. D. Darlington. Simon and Schuster,
New York, 1970. 754 pp., illus. $12.95.

Executive Programs and Operating Sys-
tems. G. Cuttle and P. B. Robinson, Eds.
Macdonald, London; Elsevier, New York,
1970. x 4 118 pp., illus. $5.75.

Eye on the Sky. How Aircraft Con-
trollers Work. Creighton Peet, Macrae
Smith, Philadelphia, 1970. vi 4+ 106 pp.,
illus, $4.95.

The Face of the Fox. Frederick O.
Gearing. Aldine, Chicago, 1970. viii 4
158 pp. + plates. Cloth, $6; paper, $2.75.

Female Sexuality. New Psychoanalytic
Views. Janine Chasseguet-Smirgel. With
C.-J. Luquet-Parat, Béla Grunberger,
Joyce McDougall, Maria Torok, and
Christian David. Translated from the
French edition (Paris, 1964). University
of Michigan Press, Ann Arbor, 1970. x
+ 220 pp. $8.95.

Fields of Rich Toil. The Development
of the University of Illinois College of
Agriculture. Richard Gordon Moores.
Published for the College of Agriculture
by University of Illinois Press, Urbana,
1970. xii 4+ 268 pp., illus. $6.95.

Financial Policy Decisions. Harold Bier-
man, Jr. Contributions by Warren H.
Hausman, Seymour Smidt, and Richard
R. West. Macmillan, New York; Collier-
Macmillan, London, 1970. xii 4 308 pp.,
illus. $9.95.

Financing the Metropolis. Public Policy
in Urban Economies. John P. Crecine,
Ed. Sage, Beverly Hills, Calif., 1970. 632
Pp., illus. $20. Urban Affairs Annual Re-
views, vol. 4.,

First and Last Experiments in Muscle
Mechanics. A. V. Hill. Cambridge Uni-
versity Press, New York, 1970. xvi + 144
pp., illus. $9.50.

Fundamental Interactions at High En-
ergy II. Coral Gables Conference, Miami,
January 1970. Arnold Perlmutter, Geof-
frey J. Iverson, and Ruth M. Williams.
Gordon and Breach, New York, 1970. x
+ 370 pp. illus. Reference edition,
$22.50; professional, $12.

Game Theory. A Nontechnical Intro-
duction. Morton D. Davis. Basic Books,
New York. 1970. xiv 4 210 pp., illus.
$6.95. Science and Discovery Series.
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Gases and Metals. O. Kubaschewski, A.
Cibula, and D. C. Moore. Published for
the Organising Societies by Elsevier, New
York, 1970. viii 4+ 104 pp., illus. $8.

General Climatology, 2. H. Flohn, Ed.
Elsevier, New York, 1969. xii + 268 pp.,
illus. $33.50. World Survey of Clima-
tology, vol. 2.

The Grand Titration. Science and So-
ciety in East and West. Joseph Needham.
University of Toronto Press, Toronto,
1969. 352 pp. + plates. $11.50.

Health and Healing by Kaspar D. Nae-
gele. Compiled and edited by Elaine
Cumming. Jossey-Bass, San Francisco,
1970. xxii 4 122 pp. $6. Jossey-Bass
Behavioral Science Series.

High-Velocity Impact Phenomena, Ray
Kinslow, Ed. Academic Press, New York,
1970. xii 4+ 580 pp., illus. $25.

A History of Printed Textiles. Block,
Roller, Screen, Design, Dyes, Fibers, Dis-
charge, Resist, Further Sources for Re-
search. Stuart Robinson. M.LT. Press,
Cambridge, Mass., 1969. 152 pp., illus.
$10.

Improving Education through ESEA:
12 Stories. Elementary and Secondary
Education Act of 1965. Office of Educa-
tion, U.S. Department of Health, Educa-
tion, and Welfare, Washington, D.C., 1970
(available from the Superintendent of
Documents, Washington, D.C.). viii 4 72
pp., illus. Paper, $1.

In Horizontal Orbit. Hospitals and the
Cult of Efficiency. Carol Taylor. Holt,
Rinehart and Winston, New York, 1970.
xiv 4 210 pp., illus. $6.95.

Insecticide Resistance and Vector Con-
trol. Seventeenth Report of the WHO Ex-
pert Committee on Insecticides. World
Health Organization, Geneva, 1970 (avail-
able from American Public Health Asso-
ciation, New York). 280 pp., illus. Paper,
$4. WHO Technical Report Series, No.
443,

International Symposium on Ampheta-
mines and Related Compounds. Proceed-
ings of the Mario Negri Institute for Phar-
cological Research, Milan, Italy. E. Costa
and S. Garattini, Eds. Raven, New York,
1970. xiv 4 962 pp., illus. $28.50.

An Introduction to Invertebrate Endo-
crinology. A. S. Tombes. Academic Press,
New York, 1970. xiv 4 218 pp., illus.
$10.50.

Issues in Personality Theory. Nevitt
Sanford. Jossey-Bass, San Francisco, 1970.
xvi 4 176 pp. $8.50. Jossey-Bass Be-
havioral Science Series.

Man Alive. D. S. Halacy, Jr. Macrae
Smith, Philadelphia, 1970. viii 4 184 pp.,
illus. $4.95. Nature of Man Series, vol. 1.

Materials Science and Engineering in
the United States. Proceedings of the Na-
tional Colloquy on the Field of Mate-
rials, University Park, Pa., April 1969.
Rustum Roy, Ed. Pennsylvania State Uni-
versity Press, University Park, 1970. xvi
+ 180 pp., illus. $9.50.

Mathematical Theories of Economic
Growth. Edwin Burmeister and A. Rodney
Dobell. With a contribution by Stephen
J. Turnovsky. Macmillan, New York;
Collier-Macmillan, London, 1970. xx <+
444 pp., illus. $12.95. Macmillan Series
in Economics.

Mathematics for Engineering, Technol-
ogy and Computing Science. Hedley G.
Martin. Pergamon, New York, 1970. x +

PROFITABLE
READING...

Forty-eight different laboratories report
“in-use” experience with automatic
glassware washing and drying systems.
This invaluable compilation presents
application data in compact outline for-
mat and is available free of charge to
all laboratory personnel.

Type of laboratory, location, number of
personnel served, average number of
pieces washed daily, operating proce-
dure, and general comment, are given
in these application reports.

This information passes along time-
saving and money-saving ideas that can
solve all kinds of laboratory glassware
cleaning problems. A handy index lists
usage reports alphabetically, by both
type of laboratory and name of user. A
special report describes successful re-
sults of the Veterans Administration’s
official 90-day evaluation test and lists
some of the many U.S. Governmental
Agencies using CRC Labwashers.

You will profit by reading this valuable
new report. Send for this free booklet.
We’ll include full descriptive literature
on our Labwasher models. A-09

S

me CHEMICAL RUBBER co.
18901 Cranwood Parkway
Cleveland, Ohio

Circle No. 84 on Readers’ Service Card

1015



o

WORTHINGTON

Step up to new levels
of enzyme purity ...

Turn to the new
Worthington catalog

for research enzymes, enzyme
reagents, nucleotides and new
analytical services

Our new catalog contains what you
would expect—hundreds of high-purity
enzymes for research, and our complete
group of enzyme reagents for the clini-
cal laboratory.

And it contains a lot more that is com-

pletely new:

® Nucleotides, comprised of a group of
73 basic compounds frequently re-
quired in biochemical and clinical
laboratories.

e Premium enzymes, consisting of 18
fully-characterized enzyme products
of outstanding purity and activity.

o Radioactive enzymes, including seven
hydrolytic enzymes and four tritiated
substrates, which make highly sen-
sitive analytical tools.

o Enzymes in quantity, comparable to
Worthington research enzymes in
quality, offered for use in other prod-
ucts or processes.

o Analytical services, including com-
plete amino acid and ultracentrifugal
analysis, available to individual re-
searchers and institutions on a con-
tract basis.

All told, our catalog offers the most com-

plete range of products and services re-

lated to the multiple aspects of enzymol-
ogy. Use the attached coupon to request
your personal copy and another one for.
an associate.

Worthington Biochemical Gorpomtiml :‘
Freehold, New Jersey 07728 i
Please send the following:

___copies of catalog, Products and
Services of Worthington
Biochemical Corporation

[J Product literature on Worthington

enzyme reagents for the clinical

laboratory

Name

Title

~ Organization

Address
City
_ State Zip

R

i i
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362 pp., illus. Cloth, $5.50; paper, $4.
Commonwealth and International Li-
brary: Electrical Engineering Division.

The Mechanism of Action of Dehydro-
genases. A Symposium in Honor of Hugo
Theorell, Lexington, Ky., March 1965.
George W. Schwert and Alfred D. Winer,
Eds. University Press of Kentucky, Lex-
ington, 1969. xii 4 258 pp., illus. $8.50.

The Methodological Heritage of New-
ton. Based on a conference, London, On-
tario, Canada, April 1967. Robert E.
Butts and John W. Davis, Eds. University
of Toronto Press, Toronto, 1970. xii 4
172 pp. $5.50.

Methods in Microbiology. Vol. 3A.
J. R. Norris and D. W. Ribbons, Eds.
Academic Press, New York, 1970. xii 4-
508 pp., illus. $21.

Mikhail VasiPevich Lomonosov on the
Corpuscular Theory. Translated from the
Russian, with an introduction by Henry
M. Leicester. Harvard University Press,
Cambridge, Mass., 1970. viii 4+ 296 pp.,
illus. $10.

Modern Surgery. Richard H. Egdahl
and John A. Mannick, Eds. Grune and
Stratton, New York, 1970. xxvi 4 1198
pp., illus. $19.75.

Muscle Pathology. Introduction and
Atlas. J. Bethlem. North-Holland, Amster-
dam; Elsevier, New York, 1970. 134 pp.,
illus. $10.25.

The Nature and Growth of Modern
Mathematics. Edna E. Kramer. Haw-
thorn, New York, 1970. xxvi 4 758 pp.,
illus. $24.95.

The New Handbook of Prescription
Drugs. Official Names, Prices, and Sources
for Patient and Doctor. Richard Burack.
Pantheon, New York, 1970. xviii 4 366
pp. $7.95. Revised version of the 1967
edition.

Optimal Control of Nuclear Reactors.
Ronald R. Mohler and C. N. Shen. Aca-
demic Press, New York, 1970. xvi +
328 pp., illus. $16.50. Nuclear Science
and Technology, vol. 6.

Papers on Regulation of Gene Activity
during Development. William F. Loomis,
Jr., Ed. Harper and Row, New York, 1970.
xii 4 450 pp., illus. Paper, $6.75.

Perception and Discovery. An Intro-
duction to Scientific Inquiry. Norwood
Russell Hanson. Willard C. Humphreys,
Ed. Freeman, Cooper, San Francisco,
1970. xii 4 436 pp., illus. $9.75.

Pests and Diseases of Tropical Crops
and Their Control. G. Frohlich and W.
Rodewald. Translated from the German
edition (Leipzig, 1963) by H. Liebscher
and F. Koehler. H. Liebscher, Ed. Per-
gamon, New York, 1970. x 4 372 pp. +
plates. $19.

The Philosophy of the Body. Rejections
of Cartesian Dualism. Stuart F. Spicker,
Ed. Quadrangle, Chicago, 1970. xii 4 372
pp. Cloth, $15; paper, $2.95.

Physics of the One- and Two-Electron
Atoms. Proceedings of the Arnold Som-
merfeld Centennial Memorial Meeting
and of the international symposium, Mu-
nich, September 1968. F. Bopp and H.
Kleinpoppen, Eds. Elsevier, New York,
1970. xvi 4 876 pp., illus. $34.95.

Plant Virology. R. E. F. Matthews.
Academic Press, New York, 1970. xviii
4 784 pp., illus. $29.50.

The Politics of Education at the Local,

lenum

PUBLISHING CORPORATION

PHYSIOLOGICAL
EFFECTS OF NOISE

Edited by Bruce L. Welch and
Annemarie S. Welch

Friends of Psychiatric Research, Inc.; Mary-
land Psychiatric Center and The Johns
Hopkins = University School of Medicine;
Baltimore, Maryland

This book presents—for the first time—
all existing information on the disrup-
tion of our psychological and physio-
logical equilibrium by all kinds of noise,
from sonic booms to rock and roll mu-
sic. As the debate over the SST intensi-
fies, the importance of this unique book
is inestimable. We have already un-
knowingly committed acts of senseless
violence against ourselves through our
lack of understanding of noise pollu-
tion. This work is an invaluable begin-
ning in shaping a new concern, a new
understanding. It aims to promote and
aid evaluation of the health hazards
caused by our changing environment.

345 pages September 1970 $15.00

SBN 306-30503-8

Announcing . . .

THE JOURNAL OF
"HUMAN ECOLOGY

An international, interdisciplinary publi-
cation devoted to the study of systems
of interaction between man and his liv-
ing and non-living environment. Promi-
nent authorities in the social, biological,
and environmental sciences comprise the
editorial board of the new journal,
which features original research papers,
theoretical and review articles, and
book reviews.

The first volume (4 issves) of the Journal
of Human Ecology is scheduled to ap-
pear in 1971,

Prospective contributors may submit arti-
cles to:

Andrew P. Vayda, Editor

JOURNAL OF HUMAN ECOLOGY
Program in Ecological Anthropology
466 Schermerhorn Hall

Columbia University

New York, New York 10027

Books for review may be sent to:

Book Review Editors

JOURNAL OF HUMAN ECOLOGY
Institute of Ecology

University of California

Davis, California 95616

Yearly subscription rate:
$28.00 for institutions
$14.0) for individuals

[ﬁnum press/consultants bureaﬂ

Divisions of Plenum Publishing Corporation

227 W. 17th St., New York, N.Y. 10011
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State and Federal Levels. Michael W.
Kirst, Ed. McCutchan, Berkeley, 1970.
xiv 4 408 pp. $9.95.

Population Growth: Crisis and Chal.
Ienge. Proceedings of a symposium, Green
Bay, Wis., January 1970. John R. Beaton
and Alexander R. Doberenz, Eds. College
of Human Biology, University of Wiscon-
sin, Green Bay, 1970. xii 4 140 pp.
Paper, $1.50.

Practical Electrical Wiring. Residential,
Farm, and Industrial. H. P. Richter. Mc-
Graw-Hill, New York, ed. 8, 1970. viii 4-
664 pp., illus. $12.50.

La précision instrumentale. D’ordre
scientifique. Martial Lachenaud. Masson,
Paris, 1970. xii 4 196 pp., illus. Pdper,
40 F.

Principles of Chemistry. A Structural
Approach. Garth L. Lee. Tllustrated by
Richard E. Bird. International Textbooks,
Scranton, Pa., 1970. xiv 4 714 pp., illus.
$11.25.

Probabilistic Methods in Applied Math-
ematics. Vol. 2. A. T. Bharucha-Reid, Ed.
Academic Press, New York, 1970. xii 4
220 pp. $14.

The Professional Nurse. Orientation,
Roles, and Responsibilities. Kathleen K.
Guinée. Macmillan, New York; Collier-
Macmillan, London, 1970. x 4 182 pp.
$5.95.

Progress in Nuclear Physics. Vol. 11,
D. M. Brink and J. H. Mulvey, Eds.
Pergamon, New York, 1970. viii 4 320
pp. + plates. $19.

Psychology as a Human Science. A
Phenomenologically Based  Approach.
Amedeo Giorgi. Harper and Row, New
York, 1970. xvi 4+ 240 pp. Paper, $2.95.

The Pursuit of Loneliness. American
Culture at the Breaking Point. Philip E.
Slater. Beacon, Boston, 1970. xvi + 160
pp. $7.50.

Radiation Biochemistry. Kurt 1. Alt-
man, Georg B. Gerber, and Shigefumi
Okada. Vol. 1, Cells. S. Okada. Academic
Press, New York, 1970. xvi -4 368 pp.,
illus. $17.

Radiation Protection and Sensitization.
Proceedings of an international sympo-
sium, Rome, ‘May 1969. Harold Moroson
and Marcello Quintiliani, Eds. Taylor
and Francis, London; Barnes and Noble,
New York, 1970. xvi 4+ 524 pp., illus.
$25.

Die Raumstruktur der Energetisch An-
geregten Atomkerne. Rudolph Weckering.
Buchdruckerei Hermann, Luxemburg,
1970. 168 pp., illus. Stereophysik, vol. 7.

Recent Advances in Pharmacology.
J. M. Robson and R. S. Stacey. Little,
Brown, Boston, ed. 4, 1968. x -- 558 pp.
+ plates. $18.50.

Recueil d’exercices de génétique des
populations. Avec rappels des définitions
et notions fondamentales. Jean Géner-
mont. Masson, Paris, 1970. viii 4 146 pp.,
illus. Paper, 44 F.

The Response to Meprobamate—A
Predictive Analysis. J. R. Wittenborn.
Raven, New York, 1970. 128 pp. $5.95.

Science and Morality in Medicine. A
Survey of Medical Educators. Earl R.
Babbie. University of California Press,
Berkeley, 1970. xviii 4 262 pp. $7.50.

Science, Logic, and Political Action.
Marcus C. Goodall. Schenkman, Cam-
bridge, Mass., 1970. viii 4+ 144 pp. $4.95.
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try this for size
the Ilghtwelght
CTC JUNIOR
flexible,
compact

and completely
reliable

model
22

Go ahead and try it

in your own lab.
Converts any container
into a constant
temperature bath.

The CTC JUNIOR has
a range of 0-100°C,
with a uniformity of
%=0.25°C. For reliability
it's got solid state
circuitry and a brushless §
motor. And it displaces
a mere 60 ml. of water.

See the CTC JUNIOR at work —~
in your own lab. Call your Bronwill dealer — or
write directly to us — for a demonstration.

*Constant Temperature Circulator

() BRONWILL SCIENTIFIC, INC.

® A leader in thermostatic instrumentation
Box 7824 — Rochester, New York 14606
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HONES AND STROPS TO PERFECTION IN ONLY 3 MINUTES!

.r*
|
!

PERMA - SHARP
- MICROTOME KNIFE SHARPENER

o
= N

23 g W’

J Now anyone in the laboratory

; can quickly transform even the oldest,
| most difficult knife into a high quality
cutting instrument!

Request literature and a demonstration

HACKER INSTRUMENTS, INC.
BOX 646, W. CALDWELL, N.J. 07006 (201) 226-8450
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these low-cost
Shandon-Terumo Microlitre Syringes

promise to be equal to or better than
brands you are now using.

Meticulously inspected and individually tested, these syringes sport
micro-lapped plungers, well-aged thermometer glass barrels, and
assure reproducibility and accuracy of 4-1% capacity for 10 u/ models.
Sizes range from 10 u/ to 100 ul. Order immediately in fixed (left) or
interchangeable needle (right) types, with and without guide bars
(below). Interchangeable needles are available in 2 styles, 5 lengths
and 4 point styles. Send today for data folder and prices to Shandon
Scientific Company, Inc.,, 515 Broad Street, Sewickley, Pa, 15143

(Pittsburgh District).

PITTSBURGH .

LONDON .

FRANKFURT
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Scientific Basis of Drug Dependence.
A symposium, London, April 1968. Han-
nah Steinberg, Ed. Grune and Stratton,
New York, 1969. xviii 4 430 pp. +
plates. $13.75.

Setting National Priorities. The 1971
Budget. Charles L. Schultze, with Edward
K. Hamilton and Allen Schick. Brookings
Institution, Washington, D.C., 1970. xiv
+ 192 pp. Paper, $2.95.

Suprasegmentals. Ilse Lehiste. M.LT.
Press, Cambridge, Mass., 1970. x 4+ 196
pp., illus. $7.95.

The Smithsonian Institution. Paul H.
Oechser. Praeger, New York, 1970. xii +
276 pp. -+ plates. $8.95. Praeger Library
of U.S. Government Departments and
Agencies.

Sociotherapy and Psychotherapy. Mar-
shall Edelson. University of Chicago
Press, 1970. xviii + 266 pp. $12. Austen
Riggs Center Monograph Series, No. 6.

Technology and the Economic Devel-
opment of the Tropical African Frontier,
Thomas R. De Gregori. Press of Case
Western Reserve University, Cleveland,
1969. xii 4 532 pp. $15.

Theory of Hierarchical, Multilevel,
Systems. M. D. Mesarovic, D. Macko, and
Y. Takahara. Academic Press, New York,
1970. xvi 4 296 pp., illus. $15. Mathe-
matics in Science and Engineering, vol. 68.

Ting Wen-chiang. Science and China’s
New Culture. Charlotte Furth. Harvard
University Press, Cambridge, Mass., 1970.
xiv 4 312 pp. $10. Harvard East Asian
Series, No. 42.

Understanding Our Culture. An An-
thropological View. Wendell H. Oswalt.
Holt, Rinehart and Winston, New York,
1970. xvi 4- 160 pp., illus. Paper, $3.95.

Unitary Symmetry and Elementary
Particles. D. B. Lichtenberg. Academic
Press, New York, 1970. xvi 4 248 pp. +
plates. $13.

Vegetable Staticks. Stephen Hales. Fore-
word by M. A. Hoskin. Macdonald, Lon-
don; Elsevier, New York, 1970. xxxii 4
216 pp. 4 plates. $7.50. History of Sci-
ence Library: Primary Sources. Reprint of
the 1961 edition.

Vertebrate Dissection. Warren F. Walk-
er, Jr. Saunders, Philadelphia, ed. 4,
1970. xvi 4 402 pp., illus. Paper, $5.

Vitamins and Hormones. Advances in
Research and Applications. Vol. 27. Rob-
ert S. Harris, John A. Loraine, Ira G.
Wool, Paul L. Munson, and Kenneth V.
Thimann, Eds. Academic Press, New
York, 1969. x 4 262 pp., illus. $12.50.

Volcanoes. Cliff Ollier. M.LT. Press,
Cambridge, Mass., 1969. xiv 4 182 pp.
+ plates. $7.95. An Introduction to Sys-
tematic Geomorphology, vol. 6.

Water Fluoridation. The Search and the
Victory. Frank J. McClure. National In-
stitute of Dental Research, Bethesda, Md.,
1970 (available from the Superintendent
of Documents, Washington, D.C.). xii 4
304 pp. + plates. $3.25.

Webster’s New World Dictionary of the
American Language. David B. Guralnik,
Ed. Second college edition. World, New
York, 1970. xxxvi 4+ 1692 pp., illus., 4
audio supplement. Thumb-indexed, $8.95.

The World’s Vanishing Animals. The
Mammals. Cyril Littlewood. Illustrated
by D. W. Ovenden. Arco, New York,
1970. 64 pp. $4.50.
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