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Portion of typical reference
fringe pattern obtained
from standard production
model, magnified to show
straightness and definition
of entire pattern.

Sales and service facilities on

the Model H are available on the same
basis as for Spinco Ultracentrifuges,
assuring prompt, efficient service

for users here and abroad.

Electrophoresis of human
plasma diluted 1:6; ascending
boundaries. Inclined knife-
edge schlieren.

ELECTROPHORESIS
AND DIFFUSION
m ome precision instrument

As protein research progresses, biochemists rely more and more

upon instruments of high precision for diffusion and electrophoresis studies.
Especially critical are the optical measurements needed to obtain
accurate diffusion coefficients, absolute electrophoretic

mobilities, and information on purity.

An exceptional optical system is one of the outstanding features
which have made the Spinco Model H invaluable for exacting work in both
electrophoresis and diffusion. Light passes through each operating cell
twice, giving double sensitivity. Patterns are sharply defined and
peak positions can be precisely determined. Reproducible measurements
may be made to better than 1/25 of a fringe, which corresponds to
approximately .00025 percent protein.

The optical system is flexible, too. It permits measurements by
five different methods — ordinary and cylindrical lens schlieren, Rayleigh
and Gouy fringes, and mechanical scanning.

Further versatility is achieved by a rotary cell turret which
supports three operating cells. Any combination of diffusion and electro-
phoresis studies may be performed simultaneously with the three cells.

We'd like to tell you more about the Model H and how it
can fit the requirements of your research program. For complete details,
please write Spinco Division, Beckman Instruments, Inc., Stanford
Industrial Park, Palo Alto, California, for information File H-5.

Beckman®

g Spinco Division

Beckman Instruments, Inc.
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Two Important Factors to Consider

When Ordering Research Biochemicals

Of course quality of product is still the prime factor.
And N.B.Co. is world famous for its complete stocks
of the finest quality and purest biochemicals. But
time and money are very important, too. Being able
to deliver your biochemicals almost instantly and at
economical prices have made N.B.Co. the world's

number one Research Biochemicals House. Our

Nutritional
Biochemicals
Corporation

21010 MILES AVENUE, CLEVELAND 28, 0HIO

stocks include over 300 Amino Acids ¢ over 90 Pep-
tides ® over 200 Nucleoproteins, Purines, Pyrimi-
dines e Miscellaneous Biochemicals ¢ Vitamins e
Enzymes-Crystalline, Purified ® Growth Factors e
Steroid Hormones e Biological Salt Mixtures and
Test Materials * Carbohydrates ¢ Purified Proteins
e Fatty Acids e Antibiotics » Alkaloids ¢ Glandular
Substances.

S
|

] Send for our free October, 1960

| Catalog containing more than 2600

| items. Fill out coupon and mail to-

I day for your copy. SC
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In the Laboratory . . . where optical quality counts
. - « the trend is to UNITRON Microscopes

%

BINOCULAR
PHASE CONTRAST
BMPE  $490

BINOCULAR
~  INVERTED
”  BMIC $609

Polaroid Land Camera
Attachment

BINOCULAR
AUTO-ILLUMINATION
BMLU $425

Photomicrography
Set
ACA

MICROSCOPE
LAMP
IS $1475

UNITRON offers an extensive line of Laboratory Micro-
scopes & Accessories for Research, Industry and Education. UN[ ? ON
lllustrated is a partial selection for biology, medicine,

chemistry and related fields. UNITRON also has companion INSTRUMENT COMPANY ° MICROSCOPE SALES DIV.

instruments for the metalworking industries. 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.

Noted for optical quality . .. advanced optical and mechan- Please rush UNITRON's Microscope Catalog 4-1-3
ical design . .. unique and convenient operational features Name

.. . long wearing construction . . . attractive budget prices Conpany

which include basic optics . . . these, together with years of e

proven instrument performance, are the reasons why . . .

THE TREND IS TO UNITRON!
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Why

is the logical source

TEACHERS’ CHOICE

International’s Micro Model
uniquely combines high efficiency
with low cost for micro and
semi-micro analyses. It’s the
preferred tool for teaching
centrifuging techniques in many
colleges, universities and
scientific laboratories.

FASTER MICRO-TESTING

International’s Model MB
is first choice for
implementing the
micro-capillary method of
blood cell volume testing.
With this “Quiet Test” cen-
trifuge, samples spun at
11,500 RPM, are ready for
accurate reading in 3 or

4 minutes.

BENCH SIZE LEADER

International’s Clinical Model
has long been recognized as
the most versatile centrifuge
in the bench-size class. It
swings more than 25 accessory

combinations at speeds up to
TWO IN ONE!

6700 RPM

International’s Model CS
Combines CM economy and
SB speed and versatility
in one all-new cabinetized
centrifuge. Delivers up to
4,730 X G for routine
work: up to 37,950 X G
with multi-speed attachment. !
Swings horizontal, angle
and basket heads.

Pl
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of your next laboratory centrifuge

MOST VESTII.E WHEN YOU

International’s Model UV
is the one model that meets

all general-purpose laboratory
demands. No other centrifuge
in the world today offers a
comparable combination of
modern design, rugged
dependability, wide-range
versatility, most-wanted
features . .. at sucha
moderate price.

EXPLOSION-PROOF

International’s Model EXD,
for use in Class I, Group D
hazardous locations, is the
only explosion-proof
centrifuge listed by
Underwriters’ Laboratories
and the Canadian Standards
Association. It combines
large capacity, high-speed
and exceptional durability.

e

International’s Model PR-2
gives positive temperature
control within 1°C to blood
fractionations and similar
separations between —20°C
and +10°C. Twenty-

eight interchangeable
heads for capacities
between 7ml and 4 liters
provide versatility
unmatched in the
refrigerated

centrifuge class.

HIGH SPEED REFRIGERATED

International’s Model HR-1
is the centrifuge of choice
for high-speed angle
separation at forces up to
40,000 X G and controlled
temperatures between
—20°C. and +10°C. The new
Heliflow continuous flow
unit, in addition to the
four high-speed angle
heads, gives the HR-1
unmatched versatility.

WIDE-RANGE REFRIGERATED |

- This specialized pool of knowl-
~ edge and resources is available
to you through an Interna-

YOU'RE SURE OF SATISFACTION
CHOOSE INTERNATIONAL!

All eight laboratory centrifuges
displayed here bear the TECO

trademark...the International

symbol of optimum value. No

other single manufacturer offers

all eight. Yet, these trusted
friends of thousands of labora-
tory directors and technicians
are only the highlights of the

world’s most diversified family

of fine centrifuges.

During 59 years of concentrated
and progressive research on lab-
oratory centrifuges, Interna-
tional has developed more
models, more accessories, more
special tooling than all other
sources combined.

tional-trained representative of
your authorized International
dealer. Whether your centri-
fuging problems are many or
few, his unbiased advice can
help you select the versatile or
special-purpose International
Centrifuge that fits your needs
at lowest practical cost.

Before you choose your next
laboratory centrifuge, get all
the facts from your nearby
International dealer or write:

"INTEFINATIDNAL EDUIPMENT CO.

1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS.

11 NOVEMBER 1960
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STERL-ARUE e wsi sisy

WAY TO DISTILL PURER WATER
DIRECT FROM BOILER STEAM

Product of “CES” research, the Castle Steril-
Aqua system converts raw boiler steam into
pure, pyrogen-free water that meets or exceeds
all USP standards—up to 600,000 ohms, as
opposed to the conventional still range of
250,000-350,000 ohms specific resistance.

You pay less per gallon of distillate. You use
about 209, as much space. You eliminate the
need for secondary heating. Maintenance is

WRITE today for literature. There’s no obligation
for Castle initial research and planning. i

reduced from once a month to only twice a
year because there are no heating coils to invite
scale build-up. And you save by getting the
right size for your specific needs—from 5 to 500
gallons per hour.

Whatever your problems in water distillation
or sterilization, look to CES, the Castle Engi-
neered Sterilization program.

LIGHTS AND STERILIZERS
WILMOT CASTLE CO., 1713-12 E. HENRIETTA RD., ROCHESTER 18, N.Y.

SCIENCE, VOL. 132



NEW

TORSION DIAL BALANGES

with

WEIGHT LOADERS

Torsion’s new line of weight-loading dial balances retains all the proved
advantages of the unique Torsion principle which eliminates knife edges
and guarantees long-lasting accuracy.

Since Torsion introduced the “fine weighing” dial over a year ago, users
have reported substantial savings in weighing time. Now Torsion has
added a “weight-loading” dial which enables the user to “dial in”
additional weights as described in the specifications for each new balance.

Both dials can be used without arresting the balance.

By using two dials, one for weight loading and one for fine weighing,
Torsion has cut weighing time even more.

With Torsion’s new two-dial feature, the time-consuming handling

of small, loose weights has been eliminated. In addition to faster weighing,
Torsion’s new dial balances with weight loaders minimize the possibility
of weights becoming inaccurate from rough handling.

Ask your laboratory supply salesman for a demonstration

or write for complete specifications.

% Torsion Balance Corifiarny

Main Office and Factory: Clifton, New Jersey
Saies Offices: Chicago, San Francisco

A TORSION MODEL DWL-3

Capacity: 200 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.02 gram graduations
(Readability: .005 g)

TORSION DWL-§

Capacity: 500 grams
Weight-loading Dial: up to 90
grams by 10 gram increments

Fine Weighing Dial: 10 grams by
.1 gram graduations

(Readability: .02 g)

TORSION DWL-2

Capacity: 120 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.01 gram graduations
(Readability: .002 g)

TORSION DWL2-1

Specifications are same as the DWL-2
except that this model has scoop

for seeds or other bulky material.



AUTOMATED Increased convenience and versatility are

built in features of the new, VIRTIS MECHANIC-

FRE E ZE_ DRYI N G ALLY REFRIGERATED FREEZE-MOBILE. This com-
plete freeze-drying system accomplishes virtually

For the all laboratory and pilot plant freeze-drying proced-
ures efficiently and automatically. The entire equipment

; Labora’t O rS is housed in an attractive, rugged, epoxy coated, carbon
e steel cabinet with stainless steel table top. Controls are
-Pilot PPlant .

front panel mounted for maximum operating ease. Four vacuum

drums can now be used with the MECHANICALLY REFRIGERATED FREEZE-MOBILE — the standard

dual purpose manifold and bulk drying chamber; an eighty port manifold for bacterial and virus

culture drying; a front loading automatically refrigerated and heated tray drying chamber; and the

revolutionary new centrifugal freeze-drying vacuum drum which permits freezing of samples by
evaporative freezing without danger of loss of sample due to foaming. ﬁ'
- |

e
U. S. PATENT
No. 2,907,117
No. 2,907,663

THE VirTis COMPANY INC.
GARDINER, N.Y.
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Lor accurate

measurement of

ALSO AVAILABLE

PHA 630 P Scale Ex-
pander: Expands any
selected 1.4 pH zone
up to full scale pro-
portions — nearly 6
times scale expansion.,

PHA 621 External
Meter: Presents on a
full 7" mirrored
scale, only the bio-
logical range of
6 to 8 pH.

SOLD AND SERVICED IN US.A. BY

WELWYN INTERNATIONAL INC.

3355 Edgecliff Terrace CLEVELAND 11, OHIO

@

. 1he

RADIOMETER
pH Meter 22

Included in the complete line of famous Danish
RADIOMETER Electro-chemical instruments is the
pHM 22. This model is a-c line operated and
designed for general laboratory use inclusive
of electrometric titrations.

Features

® Exceptional stability — no zero drift

® Large mirror scale spreads 14 pH over 11 inches

® Accessory biological meter 6-8 pH on a 6.4" scale

@® Accuracy .01 to .05 pH with reproducibility down
.002 pH

® 10 Millivolt ranges

® Accurate temperature compensation

® Will perform measurements on grounded media

® Will perform Dead Stop End Point titrations

@ Full range of standard and special type electrodes

Applz’czztz'ons

® pH determinations and millivolt measurements in
the laboratory

@ Continuous pH determinations or millivolt
measurements

@ Acid/base, redox or other potentiometric titrations

@ Dead-stop end-point titrations

Descriptive literature on request.

RADIOMETER

COPENHAGEN, DENMARK

72 Emdrupvej

In Canada: Contact any Branch of Canadian Laboratory Supplies Limited

11 NOVEMBER 1960
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WRITE FOR 6 page brochure
illustrating the areas
covered by Model 500, and
descriptive brochure sum-
marizing F & M's five
chromatographic instruments.

LINEAR PROGRAMM HIGH TEMPERATURE

GAS CHROMATOGRAPH MODEL 500

¥
.
L]
e
1
&
BON DIOXIDE

CARI

ETHYLENE

-
=

ETHANE

FEATURING

+ Independent operation

to 500° C—column, detec=
tor, and injection port.

18 linear heating rates.
Circulating air oven

for columns to 50 ft.
Fast-heating, fast-cooling
6 min.-change ¢olumn and
re-establish baseline,

.

..

-

SARBON MONOXIDE
METHANE

ORPORATIC

#3 OF A SERIES

LINEAR PROGRAMMED
TEMPERATURE GAS

CHROMATOGRAPHY

3. ANALYSIS OF GAS MIXTURES
BY GAS-SOLID CHROMATOGRAPHY

The gas chromatographic separa-
tion of hydrogen, oxygen, nitrogen,
carbon monoxide and carbon dioxide
has not been achieved using a single
column and isothermal operation.
These gases, with the exception of
carbon dioxide which is adsorbed,
separate on a 4 ft. Molecular Sieve
5A column. Using a silica gel column,
carbon dioxide is separated, but hy-
drogen, oxygen, nitrogen and carbon
monoxide emerge as a single peak.
To separate these gases in one run,
workers have utilized two columns
(a) in parallel with a single detector?;
(b) in series with two detectors?s;
(c) in series with a switching valves;
and a single column with tempera-
ture programming*7-2,

Using linear programmed temper-
ature gas chromatography, hydrogen,
oxygen, nitrogen, methane, ethane,
carbon dioxide, and ethylene sepa-
rate, as shown in the chromatogram,
on a single 4 ft. Molecular Sieve 5A
column?. Mikelson® performed sim-
ilar analyses and found reproduci-
bility to be better than + 29 rela-
tive for hydrogen, oxygen, nitrogen,
carbon monoxide and methane and
better than + 59 relative for carbon
dioxide. The programming technique
also separates nitric oxide and nitrous
oxide in the presence of other gases*$
and light hydrocarbon gases3:s.

Work in our laboratory has shown
that gas-solid chromatography and
temperature programming is adapt-
able to the permanent and light hy-
drocarbon gases, fluorocarbon gases,
rare gases, and other multicompo-
nent mixtures.

LITERATURE CITED

(1.) Brenner, N., and Cieplinski, E., Ann. N.Y.
Acad. Sci. 72, 705-713 (1959).

(2.) Davis, R. E., and Schreiber, R. A., in
Advances in Gas Chromatography, Preprints,
American Chemical _Society, New York,
September 1957, p. D 91.

(3.) Drew, C. M., private communications.
4.) Grasvgen. W. M., Anal. Chem., 31, 1197-1199
(1959)

(5.) Gree! S. A., and Pust, H., Anal. Chem.,
29, 1055 (1957)

(6.) Madison, J. J., Anal. Chem., 30, 1859

(1958).
(7.) *Martin, A. J., Bennett, C. E., and Mar-
tinez, ¥. W., Jr., “Linear Programmed

Temperature Gas Chromatography’’, present-

at_the ISA 2nd Biannual International
Gas Chromatography Symposium, Michigan
State University, June 1959.

(8.) Mikelson, L., private communications.
*Write F& M for free copies.
F&M

1202 ARNOLD AVE., N.C.C. AIR BASE
NEW CASTLE, DEL. PHONE EA 8-6606
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@ The Cooke M15 . . . a laboratory microscope with superior
optical performance. Its clean design and precision construction
offer unequalled convenience, versatility and durability.
Manufactured at York in England . . .
specifications on all models available on request . . .

Model M15BY, illustrated above, 30X to 1000X, F. O. B. Boston, $429.

COOKE TROUGHTON & SIMMS, INCORPORATED

91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO



VIBRATING REED
ELECTROMETERS

Outstanding instruments for precise,
reliable measurement of extremely
small charges, currents and voltages.

Several models are available to serve
a variety of applications including
radioisotope assays, ion current
measurements, pH determinations,
and solid-state studies.

For details regarding the various
applications, specifications and
accessories for all Cary FElectrometers,

ask for Data File E 19-110

1348

MODEL 31

Detects currents to 10-!7 ampere. Provided
with ten ranges, separate input-preampli-
fier unit.

MODEL 32

Designed specially for radioisotope studies.
Single-unit design, provided with four

ranges.

MODEL 36

Offers exceptional response,
DC to 10 eps, sensitivity
and stability for small
currents to 10" ampere
originating in a high
impedance source.

APPLIED PHYSICS CORPORATION
2724 South Peck Road, Monrovia, California

SCIENCE, VOL.
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PRODUCT NEWS

FROM FISHER SCIENTIFIC

Serfass Gas Analyzer

measures gases in metals
quickly, easily, exactly

It takes only 5 to 8 minutes to measure the hydrogen in
steel, titanium, uranium or other metals, using the vac-
uum fusion furnace on the Serfass Gas Analyzer. Oxygen
and nitrogen determinations take only a few minutes
more, with the auxiliary Oxygen Analyzer unit.

You have this speed because the Serfass Analyzer iso-
lates and measures hydrogen specifically, with a unique
palladium “filter” . .. not as water or total evolved gas.
It can determine 0.1 part per million or 2000 ppm with
equal ease, and with a routine accuracy of better than
+0.2 ppm.

This one apparatus can be used both for vacuum fu-
sion—with metals like steel, titanium or tungsten—or
for hot extraction of gases in low-melting metals like
manganese. You can use tin or platinum fusion baths
and other special techniques developed in metallurgi-
cal labs.

For a 16-page booklet describing the Serfass Gas
Analyzer in detail, write to: F2s

139 Fisher Building, Pittsburgh 19, Pennsylvania

GAS ANALYZER SIMPLIFIED FLOW DIAGRA

MAIN
MECHANICAL PUMP

MAIN .
DIFFUSION PUMP EXPANSION

SAMPLE vOLUME

FURNACE

McLEOD
PRESSURE
GAUGE

FURNACE
PUMP

Po LAMP
PUMP

TOEPLER
PUMP

EXTRACTION
TUBE

{AUXILIARY OXYGEN ANALYZER)

CALIBRATED

CATALYST AND. ABSORBER VOLUME

FISHER
SCIENTIFIC

World’s Largest Manufacturer-Distributor of
Laboratory Appliances & Reagent Chemicals

Boston « Chicago « Ft. Worth » Houston « New
York « Odessa e« Philadelphia « Pitisburgh
St. Louis « Washington « Montreal « Toronto

1349



The Vanguard
Model 1000 VOLUMATIC
Fraction Collector

,.—'//

The Vanguard VOLUMATIC is a completely transis-
torized self-contained unit employing an advanced
technique for volumetric collection of chromatographic
separations. Hold-up and mixing in volumetrically
controlled separations are virtually eliminated when
fractionation is performed with the Vanguard VOL-
UMATIC. Using a unique principle of repetitive cuts
for a single separation, in conjunction with a photo-
electric sensing device, the VOLUMATIC will collect
from one to ten times the siphon volume in each test
tube. The operator merely dials the number of times
he wishes the siphon to fill and discharge before ad-
vancing to the next test tube. Employing this technique
for collection of 5 X siphon volume for example, only
the hold-up present from the last one-fifth of the first
fraction is mixed with the first one-fifth of the second
fraction, an 80% reduction in mixing.

Transistorization of all components assures absolute
reliability of operation and allows continuous cold-
room operation without modification.

The cast aluminum instrument cabinet affords the

P.O. Box 244
La Grange, lllinois
FlLeetwood 4-5656

1350

strength and rigidity needed for large columns and
ancillary equipment, yet the entire unit weighs less
than 50 lbs. Positive indexing of the stainless steel dis-
pensing head to succeeding inner rows is achieved
through mechanical gating which assures continued
reliability. Compact size (25 in. wide x 30 in. long x
6 in. high) promotes maximum utilization of valu-
able laboratory and cold-room space. Heavy gauge,
large capacity aluminum turntable (245 samples in
13mm. or 15mm. size) is supplied with handle and
base-mounted rubber feet for easy removal and use
as test tube tray.

Interchangeable turntables for 13mm., 15mm. and
18mm. test tubes are offered as standard accessories.
To meet varying requirements a complete selection of
siphons is also available. To increase the versatility of
the Vanguard VOLUMATIC, transistorized time and
drop counting plug-in units are also available.

Complete unit including siphon and turntable of
choice with 4 ft. column support rod priced at $695.00,
F.O.B. LaGrange, Illinois.

INSTRUMENT COMPANY

SCIENCE, VOL. 132



WATER STILLS |
Capacities from %4 to 500 gal./hr.
Steam, Electric or Gas Heat.

STERILIZERS
Pressure Steam, Gas-Steam,

and Gas. Chambers 16” x 16” x 24”
to 60” x 66” x 120”.

MICROBIOLOGICAL
EQUIPMENT:--

and you have to talk
‘BIOGEN : conﬁ;zuom culture apparatus tO Ame’r’bca]’n St(%"?,l’l,ze?' ‘,

For batch or continuous culture of pure ® Here at Amsco, sterilization is still of prime

‘microorganists in controlled conditions. concern. However, to parallel the great strides of
Err ¢ modern biological technology, we’'ve developed a
£ number of highly specialized microbiological
devices—all designed to do their job better with
less personnel time and attention and at a cost

DRY BOX well wit’hin practical li‘mits:

Flexible film chamber. If you’ve a problem in this area, a letter to our
Efficient, economical, Scientific and Industrial Department may lead
easy to work with. to its economical resolution.

SCIENTIFIC AND INDUSTRIAL DEPARTMENT

AMERICAN

STERILIZER

ERIE*PENNSYLVANIA

FREEZE DRY APPARATUS

Laboratory, pilot plant and

production models. Used for the

preservation and concentration World's largest designer and manufacturer of Sterilizers,

of labile substances. Operating Tables, Lights and related biological equipment
i bt 5

& bl

GERM FREE LIFE APPARATUS
Complete service, including

_ flexible operating,

rearing and transfer chamber.

11 NOVEMBER 1960 1351



HITACHI

HS-6

Permanent magnet-lens system
20 AU resolution.

Suitable for medical purposes
Easy operation

. HU-11

Complete HITACHI Electron Microscope
For All Scientific Institutes And Laboratories

Direct Magnification: 250,000 Times
Resolving Power: 8 ~10 AU

@ Accelerating Voltage: 100,75 and 50KV @ Resolving Power: 8~ 10AU

@ Optical System: 3-stage magnetic lens @ Minimum Area of Selected Field: Ly
system, 4 turret projection lenses, inter- @ Accessories: Specimen heating and cool-
changeable during operation. ing devices, X-ray microscope unit, holder

@ Magnification: (Electronic) 400~250,000X for diffraction, etc.

“HITACHI, Ltd. has now developed the new model HU-II, a unit featuring extremely high resolving
power and being able to attach many kinds of accessories”.

Erb & Gray Scientific, Inc. M,\-ﬁh

854, S. Figueroa St., Los Angeles, California S

Cable Address: "HITACHY'" TOKYO

1352 SCIENCE, VOL. 132



PROBLEM:

T
.

s
\f R* 4 (6.2832 FL — 1/6. 2832 FC)’

(For values of RF & L as specified. For values of E ranging from 100 to 300 in increments
of 50. For values of C ranging from .00002 to .000021 in increments of .0000001 )

COMPLETE ALGO
PROGRAM:

BEGIN ®

R 10 ®

E 60 ®

Li=026

FOR E = 100(50)300 BEGIN ®

FOR C = 000002(c0000001)0000021 BEGIN ®

] = E/SQRT(R 12 + (602832 = F = L — (1/(602832 *F *C)))12)®
PRINT (FL)

PRINT (FL)

PRINT (FL)

.
.

.
s




COBALT 60

Another 17,000 curies
of AECL cobalt 60
for petroleum research.

A "Weldcaps” ‘Cobalt 60 source supplied
by AECL, in the hot cell at SINCLAIR
RESEARCH LABORATORIES INC., Harvey,
Hlinois.

For your Gamma Irradiation requirements

choose A.E.C.L. COBALT 60

*Can be supplied in kilocurie Cobalt 60 is
quantities. ® Penetrating — (excellent uniformity of
Versatile PELLET and SLUG dose),

forms enable you to choose any e Reliable — (no complicated electrical
source configuration you desire. equipment to break down at critical

times),
. . 99
AI?SL’S Ll;ghlwcmggd Uca%;gﬁgss) ° anstt;aixg— (calibrate once, then forget,
tainl ) ’ abou ,
are available in a wide range of o o . (o induced activity in irra-
standard sizes. Special sizes can be diated materials; Monochromatic
made up as required. radiation).

IRRADIATOR DESIGN and FABRICATION SERVICE

Take advantage of AECL'’S years of experi-
ence and knowhow for assistance regarding
any aspect of your research or production
irradiator requirements.

For further information, please write to —

ATOMIC ENERGY OF CANADA LIMITED

Commercial Products Division ¢« P.O. Box 93 « Ottawa * Canada
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DOUBLE VALUE pH meters...

Utmost accuracy-easiest operation

Here is the Coleman philosophy, ex-
pressed in pH meters . . . utmost accu-
racy with simplest operation. Test
these instruments yourself. See how Cole-
man has simplified the intricate art of
precise pH measurement. Ask for a dem-
onstration.

Coleman Companion . . . for pre-
cision with versatility. pH or milli-
volt measurements. 3 simple controls—
no push buttons. Accurate to 0.05 pH.
Manual or automatic temperature com-

Companion—Bulletin SB-267 o

pensation. Recorder output. Sample
sizes down to 3.5 ml. Uses Coleman or
alien electrodes. Range 0-14 pH and
0-1400 mv. Line operated. Price
$300.00.

Coleman Metrion . . . for fast, eco-
nomical pH measurement. Contin-

uous accuracy at any pH . . . big, over-
lapping scales; full 0-14 pH range. Wide
range of sample volumes . . . uses Cole-
man or alien electrodes . . . ideal for

titrations—unmatched precision at $139.

Metrion—Bulletin SB-257

COLEMAN INSTRUMENTS, INC OOD, ILLINOIS
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One of a series

Catching the Drift of Gyro Bearings

The fantastic accuracies needed by inertial guidance systems for space
flight depend on the suppression of gyro drift, the tendency of a gyro
to precess from minutely occurring internal torques. Particularly
puzzling has been the problem of “jogs,” or sudden axial shifts, within
gyro spin-axis bearings. Shifts of but one ten-millionth of an inch can
cause serious steering error.

Specialists at the GM Research Laboratories have found that the real key
to drift lies in the thickness and distribution patterns of bearing
lubricating films. Only a tenth of a milligram of oil — equivalent in
volume to less than two-thousandths of a drop of water — is required in

a gyro bearing, but even this amount unevenly distributed may cause jogs.

Conducting unique studies of single bearings apart from rotor
assemblies, GM Researchers use a hydrostatic spindle and special
instrumentation to take film-thickness measurements they compare
with hydrodynamic theory. Jogs, due to excess oil supply, have been
analyzed in relation to surface oil transfer and separator feed control,
ball spin orientation, displacement, and differential heating and

ball wander.

This experimental and analytical approach is achieving progress toward
jog-free, stably distributed, and suitably thick oil films required in
high-precision bearings. It is a further example of the critical and
advanced research General Motors carries out in seeking “more and better
things for more people.”

General Motors Research Laboratories
Warren, Michigan

The fluoresced streaks show the disturbed “wake"
of the lubricating film during bearing operation. The
active part of the film, too thin to fluoresce visibly,
averages ten-millionths of an inch in thickness.



ANOTHER EXAMPLE OF THE EXPANDING KIMBLE LINE . ..

KIMAX

KIMBLE LABORATORY GLASSWARE OWEN S -ILLIN OIS

AN @ PRODUCT GENERAL OFFICES « TOLEDO 1, OHIO
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Now you can teach the principles of polarized
light the most effective way—by demonstration—
with equipment that meets the requirements of
C.C.S8.8.0. Purchase Guide Nos. 3265, 3270.

Vivid, colorful demonstration that quickens
student interest, speeds understanding. The Pio-
neer Advanced Demonstrator (above) equips
your class with 10 polarizers, 12 additional demon-
stration accessories and a text, ‘““The Polarization
of Light” . .. complete equipment and instructions
for classroom demonstrations and individual ex-
periments. Ask for Pioneer Advanced Demonstra-
tor No. 61-2, only $29.50.

For use by small groups or individual students,
Pioneer offers a basic set consisting
of 2 polarizers; samples of mica,
benzoic acid, and calcite;
plus a step-by-step in-
struction sheet. Pioneer

Basic Demon-

e
s

strator INo.

e
61-1, $4.95
« -1, $4.95.
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. Here’s everything you need to demonstrate

EDRIIGIHIT

i = POLARIZATION OF LIGHT by Pro-
fessor Hollis N. Todd, Rochester
Institute of Technology, re-
views the major theories of
light with emphasis on polar-
ization. Included with the Advanced and Table
Top Demonstrators, it outlines many demonstra-
tions and experiments that can be performed with
both the Advanced and Basic Demonstrators.
Catalog No. 61-10, $1.00.

PIONEER also offers Table Top Demonstrators, for
large classes and lecture halls; a self-contained Ver-
tical Polariscope; plus the widest assortment of
polarizing materials. Whatever your needs in
polarizing equipment, look with confidence to
Pioneer. WRITE for Catalog 61-11.

SCIENTIFIC CORPORATION

Subsidiary of Bausch & Lomb
ROCHESTER 2, N. Y.

Plastic Lenses, Polariscopes, Demonstrators
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NOW YOU CAN SEE SIMULATED
MOLECULAR ACTION OF GASES

Cenco has developed a new device designed to dem-
onstrate the most fundamental principles of gas mechanics.
Quantitative results as well as visualization are obtained.
The Cenco Kinetic Theory Apparatus is an excellent in-
structional device used for studies and experiments in con-
nection with Boyle’s Law, Van der Waals’ Corrections and
Avogadro’s Law.

As in a real gas, the test gas in the Kinetic Theory
Apparatus is composed of molecules; however, these “mol-
ecules” are plastic balls of 14” diameter. The concentration
of “molecules’ may be varied by the quantity used. Move-
ment is obtained by a motor-driven impeller disk. The
Cenco Kinetic Theory Apparatus is adapted from a model
developed by Prof. Harry M. Meiners of Rensselaer Poly-
technic Institute.

This is another example of new ideas from Cenco
for teaching fundamentals in physics.

New Cenco Kinetic Theory

Apparatus gives dramatic
visual demonstration of mo-
lecular action of gases. For
details, write for Booklet 312.

No. 77722 $295.00

CENTRAL SCIENTIFIC COMPANY

A Subsidiary of Cenco Instruments Corporation

1718-M Irving Pk. Rd.  Chicago 13, lllinois
Branches and Warehouses — Mountainside, N. J.
Somerville, Mass. « Birmingham « Santa Clara « Los Angeles
Tulsa « Houston « Toronto « Montreal « Vancouver o Ottawa



GET YOUR ADVANCE (COPY

of the General Program of the
AAAS New York Meeting
by first class mail — early in December

Thf: General Program of the 127th Meeting of the AAAS in New York, 26-31 December
1960, will be available to you, at cost, within the first week in December—whether you can attend
the Meeting or not.

2.
3.

Program Content

. The two-session AAAS General Symposium, “Moving

Frontiers of Science V”—Speakers: Edward Anders,
H. W. Magoun, George Wald, and H. H. Goldstine;
Thomas Park, presiding.

. The “Challenge to Science” evening with Sir Charles P.

Snow, Theodore M. Hesburgh, and W. O. Baker; War-
ren Weaver, presiding.

. On “AAAS Day,” the three broad, interdisciplinary sym-

posia—Plasma: Fourth State of Matter; Life under Ex-
treme Conditions; and Urban Renewal and Develop-
ment, arranged by AAAS Sections jointly.

. The Special Sessions: AAAS Presidential Address and

Reception; Joint Address of Sigma Xi and Phi Beta
Kappa by Polykarp Kusch; the Tau Beta Pi Address;
National Geographic Society Illustrated Lecture; and the
first George Sarton Memorial Address by René Dubos.

. The programs of all 18 AAAS Sections (specialized sym-

posia and contributed papers) .

. The programs of the national meetings of the American

Astronomical Society, American Nature Study Society,
American Society of Zoologists, History of Science So-
ciety, National Association of Biology Teachers, Scientific
Research Society of America, Sigma Delta Epsilon, So-
ciety for General Systems Research, Society for the Study
of Evolution, Society for the History of Technology,

Society of Systematic Zoology, and the Society of the
Sigma Xi.

7. The multi-sessioned special programs of the American
Association of Clinical Chemists, American Astronauti-
cal Society, American Geophysical Union, American
Physiological Society, American Psychiatric Association,
American Society of Criminology, Association of Ameri-
can Geographers, Ecological Society of America, Myco-
logical Society of America, National Science Teachers
Association, New York Academy of Sciences—and still
others, a total of some 90 participating organizations.

8. The four-session program of the Conference on Scien-

tific Communication: The Sciences in Communist
China, cosponsored by the AAAS, NSF, and ten so-
cieties.

9. The sessions of the Academy Conference, the Confer-

ence on Scientific Manpower, and the conference of
the American Council on Women in Science.

10. The sessions of the AAAS Cooperative Committee on

the Teaching of Science and Mathematics, and of the
AAAS Committee on Science in the Promotion of Hu-
man Welfare.

11. Titles of the latest foreign and domestic scientific films

to be shown in the AAAS Science Theatre.

12. Exhibitors in the 1960 Annual Exposition of Science

and Industry—103 booths—and descriptions of their ex-
hibits.

Advance Registration

Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival;  (2)
You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to
attend; (3) Your name is posted in the Visible Directory as the Meeting opens.

The following coupon may be used both by advance registrants and by those who wish only
the advance copy of the General Program.

————————— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM——————————
la. (] Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and
all privileges of the Meeting (50¢ is for first-class postage and handling). '

1b. ] Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.)
(check la or 1b)

FULL NAME (Dr., Miss, €6C.) ... ..ooooinnnnn..

(Please print or typewrite) (Last)

ACADEMIC, PROFESSIONAL, OR

BUSINESS CONNECTION ....... .. ...
OFFICE OR HOME ADDRESS ...................

(For receipt of General Program)

CITY ... .. ZONE ......
5. FIELD OF INTEREST ............... ... ... ...

CONVENTION ADDRESS ......................

...................................................

(May be added later, after arrival)
Please mail this Coupon and your check or money order for the total amount to the

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, NW, Washington 5, D.C.
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BLENDING PROBLEM?

THE IMPROVED* GALLON-SIZE WARING BLENDOR® DOES HUNDREDS
OF MIXING, GRINDING, AND BLENDING JOBS IN SECONDS

IS YOUR BLENDING CATEGORY HERE?

BLENDING QUICK DRYING INKS — Ink detergents to reduce ink cloggjng in
fountain pens

CEMENT — Waterproof cement testing — mildew repellent concrete
CERAMICS — Kaolin & clay slurries

COATINGS — For black & white & Kodachrome films — TV tube screen
coatings — iron oxide mixes for recording tape — adhesive compounds for
cellophane-type tape — emulsions for duplicating machines

COSMETICS — Shampoos—nail polish—deodorants—powder & hand cream
blending—hair dyes—aerosol spray net and bomb type shaving lather
ELECTRONICS — Cathode ray tube emulsified coatings

FERTILIZER — All types both liquid & dry—seed research—hybrid plants,
seeds, cross-pollinating of flowers—crab grass killer development

FOOD PROCESSING — Relishes—herb & condiment blending—dressings—
dog food balanced diet research

GENERAL LABORATORY USE — For experimental dispersions, emulsions,
polymers, slurry & solutions

HOMOGENIZING TEMPLATE EMULSIONS — For use on sheet aluminum &
stainless steel

INSECTICIDES — Insect repellents & killers of all types

INSULATION — Rock wool-fiber glass & asbestos — glass beads ground to
the consistency of granulated sugar

PAINT — Color sampling — water-base paints & enamels — rubber-base
waterproof paints

*Specifications: Model Number: CB-4; Mixing Capacity : One full gallon ; Rev-
olutions per minute: (free running) low 14,000, medium 17,000, high
19,000 ; Motor: 115 volts—60 cycles—single phase—AC only—15 amps;
Switch settings : Off, Low, Medium, High; Container: Stainless steel with
stainless steel blades and handle — two-piece clamp-on splash cover with
sealing gasket and stainless steel cover for sampling and adding ingredi-
ents; Cord: 7 feet — 14 gauge, three conductor ground cord with strain
relief bushing in base; Overall height: 23 inches; Weight: 36 lbs. net,
shipping weight 40 lbs. UL and CSA approved.

11 NOVEMBER 1960

PAPER — Waste paper evaluation—pulping wood fiber—coatings for spe-
cial purpose papers

PETROLEUM — High octane fuel & fuel additives — waterproof chassis
grease — detergent motor oils

PLASTICS — Pilot runs of experimental mixes—color testing—powder &
resin blending

PRINTING INK — Color blending — waterproof inks — engraving fluids
RUBBER — Latex — sponge — synthetic

TEXTILES — Dispersions of cotton & wool for strength tests — synthetic
textiles — Nylon — Orlon — Dacron

TOBACCO — Aids in the preparation of tobacco for various chemical
analyses—homogenized “even-burn” tobaccos—various new & experimen-
tal blends with aromatic & mentholated smoking mixtures

VINYL — Upholstery bases for color sampling

NAME YOUR BLENDING PROBLEM —WARING
ENGINEERS WILL GLADLY HELP YOU SOLVE IT

WARING PRODUCTS CORPORATION

25 West 43rd St., New York 36, N. Y.

Subsidiary of Dynamics Corporation of America
——————— .- ——— —,
I GENTLEMEN: I

Send me complete information on the improved CB-4 Gallon-Size
l Waring Laboratory Blendor. I
NAME
l TITLE I
| COMPANY. |
I ADDRESS. '
CITY/ZONE STATE
R |
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A prominent part of Grumman’s Fluid Mechanics Re-
search Laboratory is the hypersonic shock tunnel and
shock tube. Through the use of the tunnel our research
engineers are able to study the characteristics of aero-
dynamic flows at speeds higher than Mach 20 with
stagnation enthalpies approaching 20,000 Btu/Ib. How-
ever, realization of the full research potential of the
shock tunnel is dependent upon the generation of a
strong shock wave—and this is where the exploding wire
comes in.

Gas dynamics specialists, conducting shock tunnel
studies and experiments related to flight at extreme
velocities and altitudes, utilize a crimped exploding wire
for controlled ignition of the driving gases. Accurate

control of temperature and pressure and their rate of
rise are important to gas dynamics studies. Our theoreti-
cal studies of high-speed flight problems are supported
and stimulated by highly advanced experimental devices.
These include a shock tube and plasma jet in addition to
the shock tunnel. Solving varied contemporary aero-
space science problems involves study of reacting gas
flow, molecule-surface interaction, and rarefied gas flow
and has necessitated an extensive series of programs.

Our new facilities are daily seeing the advent of unique
programs of study and experimentation. If your interest
and experience lie in Fluid Mechanics Research or any
of the below-listed research areas, we would appreciate
the opportunity to evaluate your qualifications.

MAGNETOHYDRODYNAMICS,
PLASMA PHYSICS.
Theoretical and experimental
research on such problems as
hydromagnetic shocks, electro-
magnetic interaction with hyper-
sonic flows, and plasma genera-
tion, acceleration and stability.

1362

SOLID STATE, NUCLEAR,
GENERAL PHYSICS.

Theoretical and experimental
research in broad areas of field
theory, energy conversion, nu-
clear physics, acoustics, electro-
magnetic radiation (particularly,
but not limited to, micro- and
millimeter waves).

MATH—PHYSICS—ELEC-
TRONICS—COMPUTING R&D.
Basic research and develop-
ment in areas such as: airborne
and special purpose computing
systems, combined analog-digi-
tal computation, simulation, pro-
gramming, mathematical and
numerical techniques.

Send your resumé to Mr. W. Brown, Dept. GR-91,
to arrange for a mutually convenient interview.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION

PHYSICAL CHEMISTRY—
Materials R&D.

Research and advanced develop-
ment in high temperature reactions,
coatings, powder metallurgy, refrac-
tory composite structures, ceramics,
fatigue and fracture.

Gaseous Chemical Kinetics
Upper atmosphere chemistry, shock
layer interactions, free radicals.

Bethpage, L.ong Island, N. Y.
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] ROTATING CYLINDER VISCOMETER i
; SCIENTIFIC INSTRUMENTS MODEL RV-2 l
I now — for true intrinsic viscosity at extremely low shear rates... =
I Scientific Instruments Model RV-2 is a Couette vis- |
| cometer so sensitive, it permits viscosity measure-
' ments to be made at virtually zero shear gradient. The l
extremely low shear rate capability (0.2 sec.-') of this 1
| precision instrument eliminates the obvious errors in-
i volved in zero gradient extrapolations from high shear |
’I rate measurements. |
I USE IT FOR: molecular weight characterization by in- |
trinsic viscosity; kinetic analysis of enzyme systems; |
| analysis of degree of polymerization, etc. j
I FEATURES 1
I * Coaxial rotating cylinders provide even distribution of |
i shear rate I
| * Operates on principle of electrostatic restoring
torque, eliminating torsion wire and 1
l mechanlcal spring problems |
| * Simple, convenient sample changing I
B * Rapid, easy selection of shear rates I
l * Sample temperature automatically maintained
I within £0.05°C of desired value |
* Cylinder and float made of non-corrosive, |
I non-contaminating material I
| * Accuracy of viscosity measurement is maintained
l regardless of liquid density |
I * Internal standard calibration of restoring voltage |
j SPECIFICATIONS: '
I Shear Stress Range.............. 0.002 dyne/cm? to 1.6 dyne/cm? 1
Shear Rate Range .......:..... 0.2 sec. -' to 50 sec. ' in 26 steps i
l Viscosity Range ............... Up to 800 centipoise at 0.2 sec. ' l
| ACONFREY it L G +0.5% of sample viscosity
I Cylinder Temperature ......... Constant to within 0.05°C of desired |
I temperature when located in a temperature-controlled (£2°C) room |
' b kel ‘-';"" Intrinsic Viscos"y I
P i Viscosity vs. Shear Rate Determination For a I
I : b . Analysis of viscosity vs shear Typlcal High Poly_mgr
B I ,— - rate for a water-soluble syn- Here reduced viscosity is extra- '
I g thetic polymer demonstrates polated to zero concentration
s 34 i 7~ the effectiveness of this vis- to_obtain intrinsic viscosity. I
| H . B cometer in measuring the true Values of reduced viscosity
g 3 : zero shear gradient viscosity. were obtained directly with- I
l 3 b - It can be seen that there was out extrapolation to zero shear
3 e no ity to extrapolate to gradient. The lower curve is I
I ~ R zero shear rate because the L1 typical of the error to be ex- I
i [ : instrument is capable of vis- ‘ 1 Pected when apparent viscos-
i cosity measurements on_the e LSO g I Sk DR Bl [
: BT SRR L bt WimmE VeI SETmmae  plicit in the capillary method, i
| AUTOMATIC RECORDING TITRATOR i
| now — PERFORM and RECORD all potentiometric titrations AUTOMATICALLY! :
I SCIENTIFIC INSTRUMENTS MODEL AT-2A Here is one single precision instrument that I
| : é H st both performs and records variable and con- |
* Automatic recordlngc;l;_ stat stant pH titrations automatically— and with I
for reaction rate studies accuracy of =0.02 pH units or =1.2 millivolts.
* Titrates to any pre-set end point |
I * Records ﬁrst and second MAIL THIS COUPON FOR MORE INFORMATION
| derivative curves
I * Records pH or EMF variation as
function of titrant added
i FOR: —Acid-base reactions.
| Oxidation-reduction reactions.
| Precipitation reactions.
Complex-ion reactions.
I POLARAD
|
i
|
i
N
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CENTRIFUGES
SERVE YOU BEST!

From the SERVALL Small and Medium Centri-
fuges that offer five different rotors on one basic
motor assembly plus a huge variety of tube com-
binations, to the RC-2, the latest in Refrigerated
Centrifugation, SERVALL Centrifuges Serve You
Best.

The SERVALL SS-1 Superspeed, SS-3 Auto-
matic Superspeed, SS-4 Enclosed Superspeed and
RC-2 Automatic Refrigerated Superspeed Cen-
trifuges, all designed to accept the unique SERV-
ALL 8 to 2 Tube Direct Sedimentation Continu-
ous Flow System, lead the field in a functional
versatility that is determined by one thing: the
modern researcher’s requirements—yoxr require-
ments.

Automation, special rotors such as particle
counting and field-aligning, high centrifugal
force, safety features, operational reliability and
simplicity, whichever is yoxr major concern
SERVALL specifications cover it.

And remember, in the US. you get direct,
personal service on all your needs from SERVALL-
trained representatives, In Canada and elsewhere
SERVALL Centrifuges and Instruments are avail-
able from specially appointed distributors.

For that additional centrifuge, or replacement
of out-moded or inadequate equipment, do what
thousands of others do, select a SERVALL, the
centrifuge that has been proved in operation.

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-11GC RC-2 Automatic Refrigerated Centrifuge —
basic unit includes standard 8 x 50 ml
Superspeed Rotor — up to 37,000 x G

Norwalk, Connecticut }

1364 SCIENCE, VOL. 132




Model XX1

Designed and Manufactured by
E. H. SARGENT & CO.

SARGENT

Model XII

Model Il

Model XV

POLAROGRAPHS

e for all Polarographic Applications in Research and Control Analysis

Model 1l Polarograph—S-29290—Manual, Indicating.
Recommended for: (1) those routine analyses where only one
substance is determined and where the curve shape approxi-
mates a pure form, characteristic of reversible reactions in-
volving simple ions in fairly substantial concentrations. In
such cases, step height may be measured as the difference
between two points, one on the residual current plateau and
one on the limiting current plateau; (2) instructional purposes
in educational institutions where the 315 mm long, readily
visible scale and the simplicity of design make the Model III
Polarograph ideal for teaching and for illustration of the basic
circuit employed in Polarographs.

Model XIl Polarograph—S-29301—Photographic Re-
cording, Indicating, Sargent-Heyrovsky. The least ex-
pensive of all recording Polarographs, for the occasional user
of polarographic measurements.

SAI ‘ G E N l SCIENTIFIC LABORATORY INSTRUMENTS

Model XV Polarograph—S-29310—Pen Recording (Pat.
No. 2,931,964). Recommended: (1) as the fastest, most ver-
satile and easily learned facility for regular analytical schedules
requiring both accuracy and speed; (2) for university courses
in instrumental analysis; (3) for ultra-sensitive trace analysis
in conjunction with the Sargent Micro Range Extender.
Model XXI Polarograph—S-29303—Pen Recording, Po-
tentiometric. Recommended: (1) where there is desirable
the maximum flexibility in both current and voltage axes to
permit the expansion and detailed inspection of any portion
of a step as in research studies or the development of analytical
methods; (2) for use in extended time studies at constant
applied voltages, of rates of reaction, respiration studies, etc.
where a continuous recording of current is advantageous.
For complete information on these Polarographs and Acces-
sory Equipment write for Bulletin P.

®Trademark Reg. U. S, Pat. Off,

APPARATUS o SUPPLIES o CHEMICALS

E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH. ¢« DALLAS 35, TEXAS ¢« BIRMINGHAM 4,ALA.+ SPRINGFIELD,N.J,



Van de Graaff®

NEUTRON SOURCE
FOR ACTIVATION ANALYSIS

10"nfsec from D-T" Reaction

NEUTRON ACTIVATION is becoming of
increasing importance in quantitative analysis.
The extreme sensitivity of this method to trace
amounts, the speed and simplicity with which
samples can be analyzed, and dependence only
on simple radiation counting and measuring
equipment to assure accuracy, makes it suitable
for microanalysis where chemical methods are
inadequate or for macroanalysis with produc-
tion rapidity.

NEW BULLETIN AN-4
—Describes specifications
and performance in detail.
Write Technical Sales for

your copy.
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THE HIGH VOLTAGE MODEL AN-400
positive-ion accelerator is the lowest-priced
source of intense neutrons on the market.
Operated at 400 kev, its full beam current of
150 microamperes is effective in producing
neutrons from a thin tritium target. It is com-
pact (about 10 square feet of floor area) and
mobile and is designed for safety, with all
high voltage fully insulated. Based on the
proved designs and experience of High Volt-
age Engineering Corporation in building and
installing more than 250 particle accelerators.

IN NUCLEAR ENGINEERING, the Model AN-400 is a useful experi-
mental apparatus for studies of transient and steady-state effects in
sub-critical assemblies and for teaching physics and reactor technology.
May be equipped for pulsed operation or electron outputs if desired.
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When Boys Will be Buys

John Hersey’s new novel, The Child Buyer (Knopf), finds no cause
for universal rejoicing in this country’s growing interest in the nurture
of high intelligence. A satirical comedy, in which unfolds a bud of
horror, the novel pushes one aspect of this interest to its ultimate con-
clusion. A child buyer, Mr. Wissey Jones, comes to a small New
England town to attempt to purchase for his corporation a ten-year-
old boy, Barry Rudd, who gives promise of transcendent scientific
ability. The purchase is to be part of the corporation’s far-sighted
efforts in behalf of national defense. The story is told in the form of
testimony before a State Senate committee investigating the purchase,
and this enables Hersey to get in some licks at the conduct of govern-
ment hearings. In fact, many facets of present-day America, from TV
to JD, come under scrutiny, but the focus of the attack is the edu-
cation, and place in society, we accord the gifted.

That segment of America which is coming to regard intelligence
as a national resource is only part of Hersey’s grievance. The novel
also has its quota of professional educators of the personal-adjustment
philosophy, and examines what they have to say about Barry. In
modern educational theory, as in those quotations that occasionally
serve to fill out The New Yorker’s columns, the straight doctrine is
often its own satire. Only a punch line is needed. To the educationists,
Barry Rudd, as a gifted child, falls into the same category as the
mentally retarded and physically handicapped. He is exceptional, but
modern theory has it that any child is exceptional who is not centrally
located on the normal distribution curve. To miss the mark is to miss
the mark, whether to the right or the left. A few persons, as Hersey’s
State specialist in deviants points out, are even exceptional twice over,
like Lord Byron, who was both gifted and clubfooted.

Although the educationists regard Barry as exceptional, they do
not believe he should be singled out for special attention. That would
be undemocratic. His place is in the classroom with other future
citizens of the same age. Wissey Jones, on the other hand, wants to
give Barry special treatment, also in the name of democracy—its
defense. But he does not see Barry as a person either, only as a piece
of valuable property. And once in the hands of the corporation, Barry
will be treated as property not only economically but physically as
well. He will be engineered in such a way, including major surgical
attention, that his innate abilities will be able to function unhampered
by doubts or distractions. This kind of special preparation, of course,
is expensive, but as testimony before the committee brings out, the
facility where the work is done is classified as an institution of higher
learning—Hack Sawyer University, named after the company’s presi-
dent—so that the program is tax-deductible.

Barry is not at the university yet, however. It is first necessary to
get the consent of his parents and also of his teachers, a few of whom
are sufficiently independent to regard the boy as exceptional in the
old-fashioned sense. But Wissey Jones is something of a genius him-
self, at least in public relations, in persuading people to accept a point
of view. For some of the opposition to the scheme, persuasion consists
simply in presenting attractive but unusable gifts, like a matched set
of lightweight luggage for a man with no occasion to travel. For others,
making the reward fit the crime is more complex, and requires a little
experimentation. Barry’s consent also proves necessary, and the final
note of horror hinges on Jones’ efforts to get it. The book is funny, it
is grim. It is a kind of antidote to that poison in our thinking which
treats scientific activity—and persons—as components in a system
geared to larger ends.—J.T.
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Since its introduction six years ago, the
Tri-Carb® Liquid Scintillation Counting
Method has become the leading method for
the radioassay of samples containing Tritium,
Carbon-14, Sulfur-35 and other alpha- and
beta-emitters. More samples of Tritium and
Carbon-14 are now being counted in the
Tri-Carb Spectrometer than in any other
instrument. Look around—with hundreds of
installations throughout the world, there is
a Tri-Carb Spectrometer near you.

The Tri-Carb Method has been developing
continually—both by new sample preparation
techniques and by improvements in instru-
mentation. And now the latest advance is
transistorization.

Greater reliability is one of the principal
advantages gained by transistorizing the Tri-
Carb Spectrometer. Both size and weight
of the electronics have been reduced. Power
consumption is appreciably lower and much
cooler operation is achieved. Line voltage
regulation and over-all stability have been
improved significantly by the transition to
solid state electronics.

In gaining these advantages no compromise
has been made in operating performance.
Specific figures showing the excellent count-
ing efficiencies with low backgrounds that are
obtainable under various conditions and with
many types of samples are reported in the
literature by numerous Tri-Carb users. Simi-
lar performance is routinely achieved with
the new transistorized design.

Other new developments are broadening
the scope of liquid scintillation counting.
Improved sample preparation techniques
now make this the method of choice for assay-
ing almost every type of sample material—
proteins, carbon dioxide, tissue, lipids,
tritiated water, completely insoluble materi-
als, etc. Special accessory devices have been
designed to adapt all Tri-Carb Spectrometers,
old and new, to continuous liquid flow moni-
toring in applications such as column chro-
matography, amino acid analysis, and tracer
or safety studies in plant or field streams.
Other new Packard accessory instruments are
also available for adapting all Tri-Carb Spec-
trometers for radioassay of the effluent from
gas chromatographs by both continuous flow
and fraction collection methods.

Transistorized Tri-Carb Spectrometers are
available now—and at no increase in price
over the older models. They are in production
and we can make prompt delivery. To receive
complete information on new transistorized
Tri-Carb Spectrometers and new accessory
equipment as well as general information on
current sample preparation techniques, write
or telephone.

NEW YORK ¢ PHILADELPHIA

PITTSBURGH ¢ SAN FRANCISCO o WASHINGTON, D. C. ¢ ZURICH, SWITZ.
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_ Kodak reports on:

a skyrocket from the Brandywine...a camera for a progressive Christmas...
new black-and-white film speed numbers

Just carbon and nitrogen

A family of Frenchmen ran a powder
mill down on Brandywine Creek in
Delaware. They attracted some smart
chemists to work for them and
branched out. The chemists attracted
other chemists and they got quite a
thing going.

On June 4, 1957, U. S. Patent No.
2,794,824 was granted to two of these
chemists for the preparation of a
compound called tetracyanoethylene,
which contains only carbon and ni-

trogen.
NC CN

b
Tetracyanoethylene stirred up at-
tention from chemists all over, par-
ticularly after the inventors and their
buddies let on that

1) though it survives 600° un-
changed, when it catches fire
in oxygen it burns hotter than
does acetylene-oxygen;

2) it reacts with compounds like
dimethylaniline to give a new
class of intensely colored dyes,
the tricyanovinyls, that might
some day go commercial for
hydrophobic fibers;

3) it can be converted to hexa-
cyanoisobutylene, a dibasicacid
so strong that in 0.4M solution
it shows pH 1.7 (as compared
with pH 1.8 for sulfuric at the
same molarity), with a very
stable ion containing nothing
but carbon and nitrogen;

4) it is far speedier even than
maleic anhydride at forming a
ring with a diene, Diels-Alder-
wise;

5) its solutions in various aro-
matic hydrocarbons are in-
tensely and differently colored,
each characteristic of the avail-
ability of electrons from the
hydrocarbon.

From across town here in Rochester
came the idea of using that w-elec-
tron transfer to identify by color the
spots on paper chromatograms of
aromatic hydrocarbons instead of hav-
ing to pull down the window shades
for ultraviolet work. An oil company
in Houston found that while these
spots lost their color on heating, the
spots from nitrogen-bearing aromatics
after heating gave a new series of

characteristic colors. At Yale, tetra-
cyanoethylene captured and held for
release at will the elusive compound

fulvalene, D=<::l So it went.

We ourselves (as this very page
strives to remind you) were spawned
by a snapshooting camera. One direc-
tion in which we branched out was the
business of supplying organics for re-
search and analytical use. Chemists
asked us for tetracyanoethylene. We
turned toward the Brandywine and
asked permission to make a little under
U. S. Patent No. 2,794,824. Back came
a suggestion—that the Frenchmen’s
successors in interest make it and sell
us some for resale in conveniently
small quantities. Since this saved them
and us and the rest of the chemical
world a lot of bother, Tetracyanoethyl-
ene from Delaware is now obtainable
as Eastman 7883. If you want to write
them for general cyanocarbon informa-
tion, we have their name and address
around here somewhere.

Abstracts of the analytical procedures we
can supply gratis. Likewise our latest cata-
log, Eastman Organic Chemicals, List No.
42. Tetracyanoethylene, Eastman 7883, will
cost you $2.65 for 1 gram. Any or all from
Distillation Products Industries, Rochester
3, N. Y. (Division of Eastman Kodak
Company).

Inverse squares are square

Christmas is coming, a time when one
can quit being obnoxiously logical
about all things, a time of fun and ac-
quisition for kin and self. Maybe the
family needs a new camera. Cameras
nowadays must be automatic. A non-
automatic camera suggests lack of re-
spect for progress.

The Kodak Motormatic 35 Camera
is the most automatic of automatics.
Energy for advancing the film and
cocking the shutter for ten pictures is
supplied from a spring wound in load-
ing the camera. You can fire all ten in
ten seconds, then rewind the spring
and fire off ten more. Not only is the
finumber photoelectrically set for shut-

This is another advertisement where Eastman Kodak Company
probes at random for mutual interests and occasionally a little
revenue from those whose work has something to do with science
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ter speeds from 1/40 to 1/250, but for
flash the act of focusing adjusts the
opening to the guide number. There is
no need to trouble the little woman
with the law of inverse squares.

Less than $110 at most Kodak dealers’.
You can also get a generator flash holder
for less than $14.

Too conservative

Only conservatives sit on committees
that formulate standards for specifying
film speeds. They set their lips in thin
lines when they overhear enthusiasts
trying to top each other with speed
numbers. In the *40s they fixed the en-
thusiasts for fair. They defined the in-
dex so as to result in 24 times the least
exposure that even a stern judge would
already have to accept as producing
negatives of the highest pictorial
quality.

They now confess that they leaned
over backward too far for minimum
grain and maximum sharpness from
modern black-and-white films, modern
practices, and modern equipment. The
following speed numbers are derived
from the revised American Standard:

KODAK PANCHROMATIC FILMS

Sheet Films ASA
Panatomic-X 64
Portrait Panchromatic 125
Super-XX Panchromatic 200
Super Panchro-Press, Type B 250
Tri-X Panchromatic 400
Royal Pan 400
Royal-X Pan 1250

Roll Films ASA
Panatomic-X 40
Verichrome Pan 125
Plus-X Pan Professional 160
Tri-X Pan 400
Royal-X Pan 1250

35mm Films ASA
Panatomic-X 40
Plus-X Pan 160
Plus-X Portrait 160
Tri-X Pan 400

Note that only one figure is given
for each film because most meter cells
have about the same spectral response
as panchromatic film. Two are needed
for:

Kodak Blue-Sensitive ASA
and Orthochromatic Davlight Tungsten
Sheet Films aylia
Commercial 50 16
Commercial Ortho 80 25
Super Speed Ortho
Portrait 125 64
Royal Ortho 400 250

Prices subject to
change without notice.
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MOLECULAR WEIGHT
DETERMINATIONS

UP TO 20,000 2
with the

Mechrolab

MODEL 301

osvaFon PRESSURE ' r

® operates by vapor-pressure
lowering — aqueous and non-
aqueous solutions

Fast, Accurate

® accurate determinations with-
in 2 minutes

® simple operation—no training
needed

Sample Size: a few tenths of a milliliter
Temperature Control: better than 0.001° C

Precision: temperature difference of 0.01 ° C, read to better than 1%

The Model 301 Osmometer is one of a series of precision Mechrolab instru-
ments for laboratory, industrial, and medical use. Use of advanced electronic
and mechanical concepts insure consistent, accurate performance with a high
degree of reliability.

Mechrolab, Inc.

1062 LINDA VISTA AVENUE
MOUNTAIN VIEW 2, CALIFORNIA

For detailed information
contact your dealer or write:

New Edition! Now Available

THE
MERCK
INDEX

Now Greatly Expanded in
Size and Scope

The all-new MERCK INDEX-—outdating
previous editions—is now ready for your

HOMOGENIZER
& MACERATOR

for 1" c.c. 10100 ¢.c.
with provision for cooling

Cross-section
showing how

reference. Published on a nonprofit basis to g“ :mf-‘-
serve the professions, this new 7th edition is eaker é:_.“é
completely updated, increased in size, and ex- ,‘°"‘h"‘° f tec
panded by 2,300 chemical monographs. New in the plastic
cross-indexing quickly leads you to concise container,
information on any given substance—regard- providing
less of whether you look it up under brand :ggr;nf""

name, generic name or chemical name. Send
coupon now to receive your copy.

Luxuriously bound ® Contains 1600 pages

$12.00

Universal
Container
Attachment
for quantities
down to 1 c.c.

MAIL TODAY
Merck & Co., Inc., Rahway, N.J., Dept. SC-11
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Distributors of
Laboratory and Scientific Specialties
17 West 60th Street New York 23, N. Y.
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sexual (Richard C. Robertiello, author
of Voyage from Lesbos); psychopathol-
ogy of the sex offender (Ralph Bran-
cale, New Jersey State Diagnostic
Center); the Fourth International Con-
gress of Criminology—an analytic com-
mentary (Hector Ritey, New York
City). »

Session II: “New Approaches to
Continuing Problems in Crime Con-
trol,” with Vernon Fox (Florida State
University) as chairman, Clyde Vedder
(Northern Illinois University) as dis-
cussion leader, and Lee Lawder (edi-
tor of Law and Order) as rapporteur;
26 Dec. Papers will be presented on
problems in organizing and directing
a citizens’ crime commission (Alvin
J. T. Zumbrun, Maryland Crime In-
vestigating Committee); the nature of
an interdisciplinary center approach to
delinquency problems (Kenneth Kin-
delsperger, Youth Development Cen-
ter, Syracuse University); justice
through science—the role of the uni-
versity in professionalizing law enforce-
ment (Paul B. Weston, Sacramento
State College); a killer without a motive
(James A. Reinhardt, University of
Nebraska); the White House Confer-
ence on Children and Youth—comment
and criticism (Lois Higgins, Crime
Prevention Bureau, Chicago; president,
International Association of Women
Police).

The American Society of Criminol-
ogy will hold a business meeting on 26
Dec. with Marcel Frym as chair-
man. Reports will be given on the Sec-
ond United Nations Congress on Crime
and Delinquency (Marcel Frym) and
on the Second International Meeting
on Forensic Medicine and Pathology
(Donal E. J. MacNamara, American
Society of Criminology). Election of
officers will follow these reports and a
report of the planning chairman of the
International Criminological Congress
of 1961 (John Kenney, University of
Southern California).

Session III: “Reaching the Anti-Social
Gang,” with Jacob Chwast (Educational
Alliance) as chairman, Harris Peck
(New York City) as discussion leader,
and Canio L. Zarrilli (New York In-
stitute of Criminology) as rapporteur;
27 Dec. Papers will be presented on
social-work ethics and law enforcement
—a dilemma (Russell Hogrefe, Chi-
cago Youth Centers); the organization
and behavior of violent gangs (Lewis
Yablonsky, University of Massachu-
setts); reaching the fighting gang—
New York’s experience (Hugh Johnson,
New York City Youth Board); a sum-
mer program in delinquency preven-
tion and control (Arthur Clinton, New
York City Board of Education); and
the juvenile in detention—standards
and problems (Sherwood Norman, Na-
tional Institute of Crime and Delin-
quency).
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Session IV: “Research and Theory
in Criminology and Penology,” with
John Kenney as chairman, Herbert
Block (Brooklyn College) as discussion
leader, and Margaret Scott MacNamara
(Brooklyn College) as rapporteur; 27
Dec. Papers will be presented on the
Raiford study — alcohol and crime
(Shaw Grigsby, University of Florida);
conflicts and cooperation in criminol-
ogy (Albert Morris, Boston Univer-
sity); containment theory —a new
operational theory for criminologists
(Walter Reckless, Ohio State Univer-
sity); criminal responsibility as a sci-

entific concept—a crucial issue in
criminology and corrections (Frank
Hartung, Wayne State University);

squirrel-cage penology—the rotary jail
(Walter Lunden, Iowa State University
of Science and Technology).

The Society will have its Annual
Awards and Memorial Session on 27
Dec., with Donal E. J. MacNamara as
chairman. The program will consist of
a memorial address (Jerome Nathan-
son, Society for Ethical Culture); pres-
entation of the 1960 Annual Award of
the American Society of Criminology
(Hon. James Bennett, U.S. Bureau of
Prisons); an address by an award re-
cipient (Thorsten Sellin, International
Criminology Society); two presenta-
tions of the August Vollmer Award
for Research in Criminology (Ver-
non Fox, Florida State University, and
Marcel Frym); an address on patterns
of criminal homicide (Marvin E. Wolf-
gang, University of Pennsylvania); an
address on African homicide and sui-
cide (Paul Bohannan, Northwestern
University).

American Sociological Association.
Invited papers, cosponsored by Section
K: “Sociology of Science: Organization
of Research,” with Vincent H. Whit-
ney, University of Pennsylvania, presid-
ing; 28 Dec. Papers will be presented
on organization and authority in the
industrial research laboratory (Simon
Marcson, Princeton University and
Rutgers State University); organiza-
tional pressures and role strains in an
industrial laboratory (William Evan,
Bell Telephone Laboratories); research
administration and the administrator—
the U.S.S.R. and the U.S.A. (Norman
Kaplan, Cornell University); industrial
scientists and the values of science
(David N. Solomon and Silvia Lamb,
McGill University).

Invited papers, cosponsored by the
Population Association of America and
Section K: “Populations, Trends, and
Policies in the Communist Countries,”
with Vincent H. Whitney presiding.
Papers will be presented on population
change and policy in Eastern Europe
(Jerry W. Combs, Jr., Foreign Man-
power Research Office, Bureau of the
Census); demographic development of
the Soviet Union (John F. Kantner,
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stereomicroscopes

Did you ever see such simplicity in
a multi-purpose stereomicroscope?

Yet here is an instrument with all the efficiency and versatility
for educational and industrial laboratory use. The M-4 is available
with either fixed magnification or variable by means of power
cartridge...providing a total range of from 5x to 160x with inter-
changeable eyepieces and attachment objectives.

This new simplified design concept, carried through a complete range
of accessories for photomicrography, results in lower acquisition cost.

The Wild M-4 is the stereomicroscope you must investigate. Write for
Booklet M-4.

*The FIRST name in a complete line of Surveying Instruments,
hotogrammetric Equipment and Microscopes.
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Population Council); Communism, cul-
ture, and population—China as a case
study (Irene Taeuber, Princeton Uni-
versity).

American Statistical Association. In-
vited papers, joint program of the Bi-
ometrics Section of the New York
Chapter of the American Statistical
Association, and Section K: “Hospital
Statistics and Community Planning,”
arranged by Monroe Lerner, Health
Information Foundation, with Paul M.
Densen, Deputy Commissioner of
Health, New York City, presiding; 29
Dec. Papers will be presented on the
opportunities of operation (J. Douglas
Colman, Associated Hospital Service
of New York); the Massachusetts Hos-
pital Study—collecting data through

survey research (Paul Sheatsley, Na-
tional Opinion Research Center, Uni-
versity of Chicago); hospital use in
Indiana and in Saskatchewan by diag-
nosis—use of existing hospital data
(Monroe Lerner); hospital data in com-
munity planning for the aged (Marta
Frankel, New York City Department
of Hospitals).

Invited papers, joint program of the
Biometrics Section of the New York
Chapter of the American Statistical
Association and Section K: “Some Sta-
tistical Problems in Social Insurance
Research,” arranged by Abram J. Jaffe,
Columbia University, and Nathan Mor-
rison, New York State Department of
Employment; 30 Dec.

Metric Association. Symposium: “The

B/A Flame Photometer Condensed Specifications. Metals An-
alyzed and Guaranteed Sensitivity (1% of full scale):

‘Write today for more
complete information. Na

BAIRD - ATOM/C,/NC.

mg % m
0005 5
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e |
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23 university road -

cambridge 38 mass.

Current Interest in the Adoption of the
Metric System,” arranged by J. T. John-
son, president of the Metric Associa-
tion; 27 Dec. After introductory re-
marks by J. T. Johnson, papers will be
presented on the timeliness of the
metric question (Hon. Lewis L. Strauss,
former Secretary of Commerce); prob-
lems, progress and proposals for resolv-
ing some of the confusion on units in
the U.S.A. (Carl F. Kayan, Columbia
University); the evidences of current in-
terests in the metric question here and
abroad (Robert P. Fischelis, National
Drug Trade Conference); what can and
should be done for reviving activities in
the Metric Association (K. E. Ettinger,
Consulting Engineer, New York City);
future plans for the Metric Association
(Fred J. Helgren, Secretary-Treasurer,
Metric Association). The symposium
will be followed by an informal dutch-
treat luncheon at which there will be
continued discussion of the metric ques-
tion. The luncheon is for those who are
interested in the discussion, and espe-
cially for those interested in the Metric
Association.

National Academy of Economics and
Political Science. Invited papers, co-
sponsored by Pi Gamma Mu: “The
Research Revolution and Public Pol-
icy,” arranged by Amos E. Taylor,
National Academy of Economics and
Political Science, with John Green, U.S.
Department of Commerce, presiding;
29 Dec. Papers will be presented on
the research revolution and its eco-
nomic implications (Leonard Silk,
Business Week, McGraw-Hill Publish-
ing Company) and on public policy
and the intersectoral flow of funds for
research and development in the
United States (Jacob Perlman, National
Science Foundation).

National Institute of Social and Be-
havioral Science. Cosponsor of the
symposium of Section K, “Some Per-
spectives on Political Science and Sci-
ence,” 27 Dec. The Institute will also
cosponsor Session V of the National
Science Teachers Association, 30 Dec.,
in which there will be an address on
biology of the mind by Irwin J. Kopin,
National Institute of Mental Health,
and a panel discussion (for details, see
Section Q).

Social Science Research Council. Co-
sponsor of the AAAS symposium on the
sciences in Communist China. Part IV,
“Agriculture and the Social Sciences,”
will be of particular interest to social
scientists. There will be a paper on
scientists and the community (Theodore
Chen, University of Southern Califor-
nia), a paper on organization and de-
velopment of science (John M. H.
Lindbeck, Harvard University), and a
paper on anthropology, linguistics, and
archeology (Francis L. K. Hsu, North-
western University); 27 Dec.
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MICROMANIPULATOR
“CAILLOUX”

Unmatched flexibility of movements in all directions in space are
achieved by natural hand movements under magnifications of
100 X to 2000 X without adjustment. The "Cailloux" advanced
design combines maximum speed, precise response and stability
with unusual ease of operation. Back-lash, parasitic vibrations
and lag are eliminated. Prolonged manipulations can be con-

ducted without fatigue. Includes many additional exclusive features.

LOW IN PRICE

Write for Additional Information
C. H. STOELTING COMPANY

Micro-Forge, Analytical Balances, Stereotaxic Instruments,
Kymographs, Polygraphs, Strip Chart Recorders, Microscopes.

424 NORTH HOMAN AVE., CHICAGO 24, ILL

BACTO-LATEX

0.81 MICRON
Product of

Dow Research and’
Difco Standardization

€ Bacto-Latex 0.81 micron is character-
ized by uniform particle size, batch re-
producibility and biological inertness

§ An inert carrier for use in clinical and
investigational tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

€ Recommended for Rheumatoid Arthri-
tis Tests of Singer and Plotz and
modifications.

Literature available on request

DIF CO LABORATORIES

DETROIT 1 MICHIGAN USA

BIOLOGICS CULTURE MEDIA
REAGENTS

CONTINUOUS-DUTY

RECIPROCATING
SHAKER

A Rugged, Large-Capacity Shaker,
Powerfully Built for Extra-Heavy Work Loads

Smooth, reciprocating action is uniformly
distributed to large numbers of flasks in
many sizes by this powerful shaking appara-
tus. It has a load-bearing capacity of more
than 250 lbs. at maximum speed and per-
formance is cool, quiet, and problem-free. A
wide degree of agitation and aeration is
made possible by a continuously adjustable
speed range, between 35 and 200 strokes a
minute, and by an adjustable stroke length
between 0” and 4”.

The sturdy steel shaking carriage rolls
smoothly and silently on 3 pairs of heavy-

Special holding devices and other modifications are obtainable.

OVERALL DIMENSIONS: 60’ long; 27 wide; 37" high.
UNCONDITIONAL 1-YEAR WARRANTY

duty ball-bearings in sealed casings. Glass-
ware is easily handled on 6 removable trays
that lock firmly into place. An exhaust
blower dissipates motor heat.
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NEW KONTES DUALL

TISSUE GRINDER

In actual use

MUCH QUICKER. ..

MORE THOROUGH

Two-Stage Grinding
Makes 1%1

Minced—ready to grind

clearance to be varied depending on

This permits adjustment for size
toughness of sample. When particle

enization.

e Difference!

Grinding in conical section permits

the

relative positioning of pestle and tube.

and
size

is reduced, the material is forced past
cylindrical area for final, fine homog-

K-88545 Tissue Grinder, Duall

KONTES
GLASS
COMPANY

Vineland, New Jersey
First Choice For Quality Technical Glassware

Size B c D E
Capacity, ml
(rod inserted) 5 10 30 50
Each $9.05 980 1115 1445

One minute later—ground sample in suspension

Midwest < R h ] Inc., Wi
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Letters

Biological Organization

Ehret’s interesting article [Science
132, 115 (1960)] deserves some com-
ment regarding the evidence for the
evolution of cell structure. The clas-
sification of cells on the basis of en-
velope systems lacks phylogenetic
soundness for it is necessary to place
some viruses, bacteria, and actinomy-
cetes in all envelope groups; this can
certainly not be an accurate classifi-
cation on the basis of their evolutionary
position. The primary difficulty, how-
ever, lies in the proposition that bac-
teria and actinomycetes form a class of
inner or single envelope organisms, the
plasma membrane of which would cor-
respond to the nuclear membrane of
two envelope systems or advanced cell
types. This would imply a mechanism
of cellular evolution in which the cyto-
plasm and cell organelles form out-
side the protobiote (nucleus). It is well
to note that all nuclear membranes,
unlike the bacterial protoplast mem-
brane, are double, being formed of
sacs of endoplasmic reticulum which
are organized and flattened against the
phase which they surround. The bac-
terial protoplast contains those en-
zymes that are found in the cytoplasm
but are absent from the nucleus of

“higher cell types.

Endoplasmic reticulum in higher cell
types is frequently seen to be con-
tinuous with the plasma membrane,
and the outer component of the peri-
nuclear cisternae, with the endoplasmic
reticulum. Indeed, in some fungi the
membranes appear to be a continuous
system all associated with the plasma
membrane [Exptl. Cell Research 16,
689 (1958)]. These continuities in some
cases occur by means of connections
which resemble circumferential, centrip-
etal infoldings of the plasma mem-
brane, which, instead of cutting the
cell in two as in bacterial cell division,
spread over the nucleoid as in the early
stages of bacterial spore formation.
This appears to be the only evidence
for the evolutionary origins of the
nuclear envelope at the present time,
and it seems therefore to be the best.
The envelope theory makes little sense
when one attempts to apply it to this
schema.

The formation of the endomem-
branes of higher cell types does, indeed,
appear to have involved two steps: (i)
membrane invagination as a modifi-
cation of the cytocinetic mechanism,
and (ii) a progression from obligate to
facultative membrane continuity. If
the envelope theory is applied to bac-
teria, then it would be the inner en-
velope rather than the outer which is
missing. I would suggest abandoning

Mighty Useful

{é‘ﬁ Recording

DC MILLIAMMETERS
DC MICROAMMETERS

For a thousand and one uses in every
field of research and production of
which the following are typical:
Performance tests ’
Life tests
Tracer element studies
Photronic measurements
Medical electronics
Quality control in production
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the envelope idea, because it is un-
realistic from the phylogenetic point
of view and relies upon assumptions
which are unsupported.

I would submit that at present the
best defensible hypothesis regarding
the relationships among membranes is
the following: “All cellular membranes
are phylogenetically derived from the
plasma membrane and share with it
the capacity to become structurally
differentiated by the specific associa-
tion of proteins thereon in genetically
determined patterns” [J. H. McAlear,
thesis, Harvard University (1958)]. I
would further submit that attempting
to apply mathematical rigor to mor-
phology at any level, at this time, must
only result in a pseudosophisticated
over-simplification. The study of the
evolution of morphology is an induc-
tive process and requires the accumula-
tion of information of a comparative
nature.

JaMEs H. MCALEAR
Division of Laboratories and Research,
New York State Department of Health,
Albany

The article by C. F. Ehret entitled
“Organelle systems and biological or-
ganization” expounds a view of the na-
ture of living things that many of us
thought had disappeared with the ad-
vent of evolutionary theory. It pur-
ports to be an account of certain
entities obeying natural laws, termed
“macromolecular aggregates” and “or-
ganelles.” This is an inherently mislead-
ing approach to what are, in fact,
biochemical and biophysical problems,
because it deals with words from bio-
logical discourse as though they had
the same kind of referents as similar
words in physics.

There are, indeed, subatomic par-
ticles, atoms, and molecules which fol-
low certain physical laws. A general
class of larger things also exists—
namely, the class of physical objects,
obeying the laws of mechanics (rela-
tivistic or classical). The biological
world does not contain classes of this
variety, because its “components” have
evolved according to their adaptive
fitness to survive in various environ-
ments and not according to any internal
“laws” of a paraphysical kind. Similar-
ities between organelles, such as those
mentioned by Ehret, demonstrate not
a common law but a common origin.
Likewise, the differences between bac-
teria and cellular organisms, about
which Ehret makes such far-fetched
topological play, demonstrate not two
fundamentally opposed ‘patterns” de-
rived from any natural law of cell
construction but a more remote com-
mon origin.

One might also have thought that
the “free-living nucleus” hypothesis—
never a very likely one—would have
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been scotched by recent work in bac-
terial biochemistry. But Ehret does
not discuss biochemistry at all, because
it does not fit into his formal frame-
work. In his critique of the specifica-
tion of organelles, by function, he
claims (citing only a personal com-
munication) that structurally typical
but nonrespiratory mitochondria occur
in a yeast mutant. He totally ignores
all the most important work in this
field since 1945, by such people as
Chance, Lehninger, Green, Greville,
Slater, Schneider, and many others,
who show how close a relationship
exists in the mitochondrion between

structure and biochemical functioning.
To say of such an organelle that its
primary role is “niche-filling” or “space-
filling” is either absurd or meaningless.
In fact, the role of these structures
seems to be to maintain the proper
environments for certain reaction se-
quences, the structure being itself modi-
fied according to the reactions occur-
ring within it [see, for example, L.
Packer and A. L. Tappel, J. Biol.
Chem. 234, 525 (1960)]. Ehret’s hy-
pothesis of a role for such organelles
concerned with “transmission, diffrac-
tion, oscillation [sic], and reception of
electromagnetic energy” seems to be
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a deliberate attempt to confuse the
issue as regards the well-founded chem-
ical roles of such systems and also
smacks of the aberrations of such
pseudoscientific cults as “radionics.”
In developing his peculiar Welt-
anschauung, Ehret makes various mis-
takes of fact and nomenclature. To
refer to cilia from different organisms
as “isotopes” is just wrong; a word

exists to describe the relationship—

namely, homology, which indicates a
common evolutionary origin. To state
that all cilia are homologous is to put
forward an interesting theory about
show. I find the meaning of his other
statement on this issue, that “all particle
sense. And what on earth are ‘“non-
atoms” (Fig. 7)?

His claim that “at the molecular
level . . . the interacting particles . . .
have relatively infinitesimal lifetimes”
is untrue, as a glance at the half-lives
for various types of cellular compo-
nent, obtained by radioisotope label-
ing or other methods, would suffice to
show. I find the meaning of his other
statement on this issue, that “all particle
concepts suffer from illusions of the
reality of a static point,” not entirely
clear.

Ehret says that by his method, the
“gap between the molecular and cel-
lular levels is realistically bridged.” It
is difficult to see why the need for such
a “bridge” was ever felt. The link be-
tween the physical and biological
worlds is provided by the theory of
evolution. “Nous n’avons pas besoin
de ces autres hypothéses.”

The editorial in the same issue of
Science takes exception to a popular
article about scientific things written
in an anthropomorphic manner. In the
circumstances, there is a temptation
to cry “Tu quoque.”

PETER NICHOLLS
Science Research Institute,
Oregon State College, Corvallis

McAlear’s opening remarks regard-
ing incongruity are based upon an
erroneous notion about the relation-
ships that are required between struc-
tural and phylogenetic categories. In
taxonomy we frequently classify organ-
isms with abbreviated life cycles on
the basis of their larval stages, despite
the absence of a terminal stage of de-
velopment “normal” to their category;
HeLa tissue cultures the world over
remain generically Homo despite their
structural simplicity and instability;
each of us has arisen from a fertilized
egg, structurally a microorganism but
phylogenetically human; at the sub-
cellular level, the transplanted frog
nucleus remains phylogenetically an
amphibian. But consider the interesting
case of Pneumococcus transforming
deoxyribonucleic acid, which retains
only some of its host’s phylogenetic
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character; these structural units are
smaller than the minimal phylogenetic
unit, which is sensibly an approxima-
tion of the organism’s entire genome.

The well-known relationships be-
tween endoplasmic reticulum and nu-
clear membrane are not only consistent
with but a part of my central thesis.
We must, of course, eventually account
for the specific structural differences
between nuclear membranes and bac-
terial envelopes, as well as for those be-
tween different nuclear membranes and
between different bacterial envelopes.
The envelope-system method of classifi-
cation simply places central emphasis
upon the interesting topological prop-
erties (especially the inside-outside re-
lationships) associated with the various
known and possible forms of cellular
organization. Numerous alternative
speculations, including McAlear’s, are
compatible with it (no test of their
soundness). From the evolutionary
viewpoint, gene mutation and selec-
tion have produced the diversity of
outer wrappers seen in bacteria and
could easily account for such specific
differences as are known between
nuclear membranes and bacterial en-
velopes. Basic to this must be both
gene-product differences and environ-
mental phase differences: the nuclear
membrane is at a karyoplasm-cyto-
plasm interface; the bacterial envelope,
at a “karyoplasm”-substrate interface. In
this regard, it should be interesting to
compare the “karyoplasm”-substrate in-
terface (normal envelope) with a “karyo-
plasm”-host cytoplasm interface in the
case of facultative intracellular sym-
bionts or parasites.

Regarding the evolution of cell struc-
ture, there is, of course, no direct
evidence. The fossil record offers little
help at the subcellular level, and all
extant “living fossils,” from coelacanths
to protozoa, are 1960 models, most of
which appear to be in an evolutionary
cul-de-sac. From this point of view a
word like protozoa is etymologically
acceptable; in this sense and within
the context of the discussion of en-
velope systems I have lumped bacteria
and actinomycetes as “protobiotes.”
Whether they represent primitive or
degenerative forms of life has been
argued brilliantly, but also fruitlessly
and ad nauseam, in a voluminous lit-
erature.

Irrespective of how any particular
system has actually evolved, the pres-
ence in multienvelope systems of a
unique ensemble of organelles unques-
tionably permits the development of
cytoplasmic structures of greater di-
versity than is possible without them.
This follows of logical necessity, as
should be obvious if one considers the
physical basis of diversity: for ex-
ample, generically more structural
forms are possible in a 100-atom than

11 NOVEMBER 1960

in a ten-atom system. The first ap-
pearance, then, of such a supramolec-
ular unit as a cilium is surely to be
regarded as a major innovation within
the bios, and the subsequent capitali-
zations upon such units are indeed
remarkable achievements in the evolu-
tion of metazoa.

In the history of science, logical
rigor, though always difficult in virgin
territory, has been indispensable for
progress; it has invariably led to over-
simplification, and as mortals the best
we can hope for is an orderly pro-
gression from good oversimplifications
to better ones.

It is commonplace to ridicule by
unsupported generalizations that which
one does not understand, and in both
respects Nicholls has succeeded beauti-
fully. In the spirit of substituting light
for heat, I shall comment on the sev-
eral issues he has raised.

1) The biological world certainly
contains classes of components that
obey the laws of mechanics. A finite
number of sardines or of college stu-
dents can be packed into a can or a
telephone booth, respectively; gravity
keeps most of us in our place, and
modifications of the kinetic theory of
gases have been applied meaningfully
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to such component interactions as
antigen-antibody agglutination, phage-
bacterium adsorption, sperm-egg fer-
tilization, and ciliate-ciliate mating.

2) With respect to similarities be-
tween organelles, there is no evidence
that all cilia are derived from one
common progenitor cilium. One of
the important hypotheses expounded
in my article is that of the de novo
origin of such organelles by means of
physically limited developmental proc-
esses from genetically limited sub-
organellar-level macromolecular pools.

3) That the topological play is far-
fetched is merely Nicholls’ unsupported
value judgment.

4) The reasons favoring the term
one-envelope system over free-living
nucleus are developed in the article. It
is not clear to me from Nicholls’ letter
in what way he supposes them to be
inconsistent with the recent work in
bacterial biochemistry.

5) In addition to not citing some
elegant works in biochemistry, I also
elected to consider irrelevant to the
crux of the argument much of the im-
portant contemporary work in sociol-
ogy (people-people interrelations) and
in nuclear physics (particle-strange
particle interactions).

6) The concept of niche-filling is
well understood in many professions.
The tree cavity preempted by the star-
ling will not be occupied at one and
the same time by a flicker; an old
French railway car will hold eight
horses or 40 men; a simple keystone
in an arch may be of marble or of
brick or of wood, but not of all simul-
taneously. A more general concept of
space-filling is appreciated by most
physically minded people, including
architects, city planners, and traffic
managers. The important point is that,
irrespective of the specific qualitative
nature of the unit employed, funda-
mental geometrical and topological re-
lationships are established between the
units. It is at this level that we “in-
tuitively” appreciate the shapes of
things and many of the interrelation-
ships in biology and society at large.
In a rigorous analytical sense, we may
evaluate a termite colony, a hardwood
climax forest, an infantry regiment, or
a political congress in session without
once mentioning adenosine triphos-
phate or oxidative phosphorylation yet
without underestimating their indis-.
pensability. In my article I have done
this for the shapes of cells in terms of
organelles. In other worlds, higher-
level interrelationships might be for-
mally similar to ours, but the molec-
ular machinery might be quite dif-
ferent.

7) The possible role of organelles as
receivers or transducers of electro-
magnetic energy was suggested from
observations of their ultrastructure by
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Fernidndez-Morian and seems inescap-
able from a knowledge of these ob-
jects. An important unanswered ques-
tion is simply, “How much?’—a
question provoked in the open mind
by such knowledge.

8) The concept of organelle isotopy
is structurally correct from both physi-
cal and etymological standpoints. Plant
and animal, microorganismal and meta-
zoan cilia have basically the same
form. This similarity does not impose
the limitation of common evolutionary
origin on the structure itself in the
developmental sense.

9) On or off the earth, “non-atoms”
represent the subatomic particles. The
term stems from the well-known philo-
sophical device of differentia and nega-
tive and denotes a subset class that
relates logically to the higher levels in
the figure.

10) The lifetimes of such units as
the enzyme-substrate complex are suf-
ficiently short that ingenious instru-
mental measures, such as those con-
ceived and brilliantly executed by
Britton Chance, have been needed for
their measurement. As pointed out in
the article, the very organelles in or on
which these fleeting events occur may
be observed in vivo by cytologists at
relative leisure. The qualification “rela-
tively” was used by me deliberately
and precisely to emphasize comparative
lifetimes.

11) I cannot explain Nicholls’ failure
to find a need for a bridge or a link.

A current key concern in physiological .

genetics and developmental embryol-
ogy is the construction and testing
of hypotheses that relate directly to
the ascent from the macromolecular
level that is experienced in the life-
time of every organism. If authoritari-
anism must be resorted to, it is well
known that eminent experimentalists
since Altmann and Hertwig have
grappled with this problem along lines
closely analogous to mine. That Nich-
olls’ general accusation—that I have
underestimated the contributions of
biochemistry at the one extreme or of
evolutionary theory at the other—is
unfounded may be seen from a care-
ful reading of my article and of the
contextually relevant sections of the
references cited.

CHARLES F. EHRET
Laboratoire de Biophysique, Université
de Genéve, Geneva, Switzerland

Dream Deprivation

William Dement tentatively con-
cludes from an interesting study of “The
effect of dream deprivation” [Science
131, 1705 (1960)] that “a certain
amount of dreaming each night is a
necessity.” A different interpretation of
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the data, however, appears equally
plausible. Dement’s procedure, in brief,
was as follows: to determine the sub-
ject’s base-line total nightly dream time
and sleep pattern, eye movements and
brain waves were recorded during a
variable number of undisturbed nights
of sleep. During the subsequent nights
the subjects were awakened each time
the electromyographic (EMG) eye-
leads indicated that they were dreaming
(and the electroencephalographic [EEG]
leads presumably indicated that they
were in light sleep). Immediately after,
when allowed a number of undisturbed
nights of sleep (“recovery nights”), the
EMG showed a significant elevation in
the nightly dream time as compared
with the base-line levels. This finding
is open to the following interpretation:
The psychological disturbance caused
by the abrupt awakenings (as indicated
by “anxiety, irritability . . . difficulty
in concentrating . . . apparent panic”)
was closely correlated with a disturb-
ance in the sleep pattern which included
an increase in the amount of time spent
in light sleep. Since evidence previously
presented by Dement and Kleitman
[Electroencephalog. and Clin Neuro-
physiol. 9, 673 (1957)] strongly sug-
gests that dreaming occurs during
periods of light sleep, the “progressive
increase in the number of attempts to
dream” during the “dream deprivation”
nights and the increased percentage of
dream time during the “recovery nights”
may have been a secondary conse-
quence of the increase in light sleep
time during these periods.

After a varying number of nights off,
the same subjects returned to the ex-
perimental room and were awakened
when the EMG indicated that they were
not dreaming (and the EEG presumably
indicated that they were in deep sleep).
Subsequently, when permitted a num-
ber of undisturbed nights of sleep (“re-
covery nights”), the EMG did not show
an increase in the amount of dream
time over the base-line levels. This find-
ing can be interpreted as follows: By
this time the subjects had become ad-
justed to the procedure. Since they were
now habituated and undisturbed, they
slept normally; consequently, as com-
pared with the base-line levels, they did
not show a significant change in the
percentage of light sleep time or the
percentage of dream time during the
“recovery nights” (or during the preced-
ing nondream awakening nights).

It would be inappropriate to accept
either Dement’s interpretation or the
above interpretation until a second ex-
periment is completed in which subjects
are first awakened when the EMG in-
dicates that they are not dreaming and,
after an intervening “recovery” period,
are awakened when the EMG indicates
that they are dreaming. Such an experi-
ment may give the opposite results of

those reported by Dement: Subjects may
show an increased amount of dreaming
during “recovery nights” which follow
nondream awakenings and no significant
increase in the amount of dreaming dur-
ing “recovery nights” which follow
“dream deprivation.”

THEODORE XENOPHON BARBER
Worcester Foundation for Experimental
Biology and Medfield State Hospital,
Harding, Massachusetts

I wish to comment briefly on William
Dement’s tentative interpretations of
the effects of his experimental studies in
dream deprivation. Over two decades
ago Nathaniel Kleitman put forth the
notion of a subcortical wakefulness
center which influenced the course of
events in the sleep-wakefulness cycle.
The more recent studies on the reticular
activation system appear to have borne
out some of these earlier ideas. When
these data are considered in connection
with the elucidation of the existence of
the corticofugal fibers linking the cortex
with the reticular system, and thereby
creating a reverberating circuit, we have
the beginnings of a neurophysiological
model elucidating the dreaming process.
We know as a result of the recent studies
of Kleitman and his associates that
repetitive bouts of partial arousal as-
sociated with dreaming occur universal-
ly as a nightly process. At certain times
during the night it would appear as if
the threshold in the reticular system is

-low enough for partial cortical arousal

to occur. The events associated with
this are experienced subjectively as the
dream; but objectively these events
further influence the threshold in this
system. It is in this manner that it has
been suggested that the cortex partici-
pates in its own arousal.

Freud had no neurophysiological
model to serve as a guide in evolving his
own dream theory. He was forced to
see the dream as psychologically in-
spired by a disturbing unconscious im-
pulse and as taking shape through the
mechanism of dream work oriented to-
wards disguising the impulse and main-
taining sleep. The neurophysiological
model, by comparison, suggests that
the level of arousal varies during the
night in a rhythmically patterned man-
ner and that states of partial arousal
are associated with more or less ex-
tended periods of dreaming.

Dement’s study is concerned with
the question of what happens when
these events are interfered with in a
specific way, namely, by eliminating
that aspect of the cycle associated with
dreaming. Both direct effects relating
to dreaming and indirect, more distant
effects relating to generalized behavioral
disturbances were noted.

With the above considerations in
mind, one can then move in two pos-
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sible directions in evaluating the direct
results of dream deprivation experi-
ments. One can minimize all factors
other than the occurrence of dreaming
and thus focus mainly on the subjective
aspects of the experience. One then
begins to talk as Dement does: “It is as
though a pressure to dream builds up
> and “. . . a certain amount of
dreaming each night is a necessity.”

A second approach would emphasize
the fact that the experimenter is inter-
fering with states of partial arousal
which presumably may have signifi-
cance for the organism apart from
dreaming. If these states of repetitive
partial arousal are, for example, as-
sociated with vigilance operations dur-
ing sleep, then the direct effects noted
—namely, the increased frequency of
dream attempts on the experimental
nights and the increased nightly dream
time on the recovery nights—may rep-
resent states of heightened vigilance of
which dreaming is but one manifesta-
tion.

MONTAGUE ULLMAN
46 East 73 Street, New York

Theodore Barber’s alternative inter-
pretation of the results is based mainly
on his perception of a methodological
weakness in the experimental procedure.
He feels that the multiple awakenings,
in and of themselves, could have been
responsible for the rise in dream time
seen on recovery nights after all, be-
cause, as he points out, the control
awakening series always followed the
dream deprivation series and “by this
time the subjects had become adjusted
to the procedure.” He feels that if the
control awakening series had been car-
ried out before the dream deprivation
awakening series, one might have seen
a dream time rise following the control
awakenings and little or none following
dream deprivation.

Although we did not consider such a
possibility “equally plausible” at the
time the article was in preparation, it
was obvious that it could not be entirely
ruled out. Happily, there is no need
now for an exhaustive documentation
of the reasons for our original judg-
ment. We have recently concluded ex-
periments along the line independently
suggested by Barber in his letter; and
we have found that a second dream de-
privation series in the same subject is
as effective as the first, that no habitua-
tion is apparent, and that when the con-
trol series is carried out first, a dream
time rise still follows the later dream
deprivation series.

There are, however, several points in
Barber’s letter that warrant further com-
ment. First, one of his contentions
seems to be that abrupt awakenings
caused the observed psychological dis-
turbances. In all our work in this area,
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one thing that has continued to impress
us is how well subjects tolerate various
disturbances of their sleep. When we
were waking subjects many times a
night to elicit dream recall in our early
studies, we never observed any sort of
psychological disturbance. To be sure,
until the dream deprivation experiments
were made, we had never done 20 to 30
awakenings in a single night. However,
with the support of our more recent ex-
periments, we are still inclined to view
the psychological disturbances reported
in the article as a secondary conse-
quence of the reduction in dream time
and not as a primary result of awaken-
ings per se.

Second, taking his cue no doubt from
my own statement in the article which
referred to earlier work, “the eye move-
ment periods were observed to occur
regularly throughout the night in asso-
ciation with the lightest phases of a
cyclic variation in depth of sleep as
measured by the electroencephalo-
gram,” Barber uses the term, light
sleep, saying, “the increased percent-
age of dream time during the recov-
ery nights may have been a secondary
consequence of the increase in
light sleep time during these periods.” It
should be made very clear that
what is meant by “light sleep” in this
context can only be the so-called
rapid eye movement period. The term,
eye movement period, refers to a dis-
crete interval of sleep during which
rapid eye movements are seen in asso-
ciation with a characteristic low voltage,
nonspindling EEG pattern (called stage
1 by us) which persists unchanged
throughout the entire period although
the amount of the eye movement may
vary widely. Dreaming, as shown by
earlier work, very likely occurs through-
out the entire eye movement period, its
presence being specifically indicated by
the appearance of the stage 1 EEG pat-
tern. The rapid eye movements are also
related to dreaming, but more precisely
to the visual imagery involved, and ac-
cordingly may vary in quantity from
virtually none to many depending on
what the dreamer is doing in the dream.
Thus, for all practical purposes, the
terms eye movement period, stage 1
period, dream period, and Barber’s
light sleep are synonymous. It should
now be apparent that one cannot say, as
Barber does, that increased dream time
is a secondary consequence of an in-
crease in light sleep time. The light sleep
(stage 1 EEG) stage is simply the phys-
iological concomitant of dreaming.
Until more is known about mind-brain
interaction, it might just as well be said
that the increase in light sleep time was
a secondary consequence of the increase
in dream time.

Perhaps Barber had some other at-
tributes in mind when speaking of light
sleep which made his proposition seem
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more reasonable. However, these should
be specified because light sleep (or deep
sleep) is a concept that can have ob-
jective meaning only in terms of the
variable or variables used to describe it.
One may speak of light sleep in terms
of a low voltage EEG (as we have), or
a low arousal threshold, or a high in-
cidence of body movement, or a high
heart rate, and so forth. Unfortunately
for the concept, the various measures of
lightness of sleep do not correlate well
with each other. For example, the in-
cidence of gross body movement is low-
er during stage 1 (dream) sleep than
during adjacent periods of stage 2
(deeper) sleep. I personally feel that if
depth of sleep must be measured, the
most meaningful criterion is the arousal
threshold. Even in this instance dream-
ing fails to qualify as light sleep. Cur-
rent work in several laboratories seems
to indicate that subjects are often more
difficult to arouse while dreaming than
at certain other times. The use of the
EEG, or any other variable, as the
criterion of depth of sleep is merely -a
matter of taste or convenience, and
probably depends to some extent on
how well the chosen variable fits the ex-
perimenter’s personal subjective notion
of this elusive characteristic.

A final point is that the eye move-
ment potentials are not muscle poten-
tials and hence the eye movement record

is not an EMG (electromyogram). There
is a more or less steady potential differ-
ence existing across the eyeball (cornea
positive-retina negative). The eye move-
ment potential is a consequence of the
spatial change of the electrical field of
the eyeball dipoles with reference to
the fixed periorbital electrodes. Passive
movement of the eyes will elicit such a
potential with reference to fixed record-
ing points, and retinal destruction will
abolish it. There is no evidence of EMG
potentials in the recordings that we
routinely obtain, presumably because
the extraocular muscles are too far
from the recording electrodes.

Some of the above considerations
may also apply to Ullman’s comments.
He refers to the dream periods as states
of “partial arousal” perhaps “associated
with vigilance operations during sleep.”
It seems to me that the term, partial
arousal, is as ambiguous as the term
light sleep. If by “partial arousal” is
meant only the occurrence of the stage
1 EEG pattern, then the term is re-
dundant. If the state of partial arousal
is thought to have some other attribute
(for example, we might logically assume
it would include a lowered arousal
threshold), again, we must ask, is this
additional attribute in fact associated
with the stage 1 EEG period and dream-
ing?

The periodic occurrence of a low
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voltage, fast EEG stage during normal
sleep has also been observed in cats by
myself [Electroencephalog. and Clin.
Neurophysiol. 10, 291 (1958)] and
Jouvet et al. [Compt. rend. soc. biol.
153, 1024 (1959)]. Since we can do no
more than speculate about dreaming in
cats, and since it seems unlikely that
cats dream in the manner of humans,
we might assume that the occurrence
of a low voltage, fast EEG stage in this
animal is a pure example of a vigilance
operation. It might follow that during
these periods the cat is more alert to
various stimuli, and that the frequent
occurrence of such periods during sleep
greatly enhance his chances for survival.
However, even here, where the issue of
dreaming does not complicate the pic-
ture, the cat is, if anything, less vigilant.
Jouvet reports a definite increase in
arousal threshold during these low volt-
age periods as opposed to the slow wave
stage of sleep, and, in a less refined
study, I found that it was difficult to
differentiate the two phases in terms of
arousal threshold. I think that Ullman
must recast his definition of vigilance
with an eye to some of the more recent
findings regarding the functional signif-
icance of the various EEG patterns
during sleep. I think that he might also
ask himself how much of the current
neurophysiology of the brain stem really
applies to the physiology of sleep in a
more than speculative way, especially
since there are still large gaps in a pure-
ly descriptive picture of sleep physi-
ology.

WILLIAM DEMENT
Department of Psychiatry,
Mount Sinai Hospital, New York

Craftsmen and Physicists

In his paper “Dons or crooners?”’
[Science 131, 1165 (1960)], Eric Ashby
gives some examples of ‘“craftsmanship
in science” to illustrate how populariza-
tion of science for adults can be fur-
thered. Taking the development of
microscopes and microscopy as an ex-
ample, he states: “Finally, in 1886 tech-
nicians succeeded in making lenses out
of new sorts of glass. . . . About the
same time it was discovered that if the
light rays between the object and the
lens do not pass through air but pass,
instead, through a drop of liquid which
has optical properties similar to those of
glass, then larger and clearer magnifica-
tions can be obtained. These lenses were
called apochromatic. . . .”

This statement contains several er-
rors. First, it may give people the incor-
rect impression that apochromats were
produced empirically (by craftsmen),
whereas it ought to be well known that
they were designed entirely mathe-
matically by the famous professor
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Ernst Abbe after he had induced the
firm of Schott, in Jena, to produce the
new sorts of glass which he had asked
for on theoretical grounds. The grind-
ing and mounting of the lenses is in-
deed craftsmanship; the design of the
apochromats is not craftsmanship but
applied science. Further, Ashby con-
fuses the principle of the immersion
objective with that of apochromatic
correction. These are, of course, entire-
ly independent. The principle of oil
immersion objectives dates back to
Amici  (1784-1863), although his
Papaver oil immersion system was not
a really homogeneous immersion like
Abbe’s (in fact most modern oil im-
mersion objectives are not truly homo-
geneous immersions either).

Later on in the article it is suggested
that the detection of chromosomes was
made possible by the invention of the
apochromats, whereas in reality this was
due entirely to improvements in micro-
scope technique. In properly prepared
sections or squash preparations chromo-
somes can be detected easily with objec-
tives of considerably older design than
the first apochromats.

While agreeing completely as to the
need for popularization of science in
the way Ashby proposes, 1 think it
should be emphasized that the facts
presented must be true.

C. van DuwnN
Biophysics Department, Research
Institute for Animal Husbandry
“Schoonoord,” Utrecht, Netherlands

I am familiar with the facts van
Duijn mentions, but I do not follow his
reasoning when he implies that because
of these facts the statement of mine
which he quotes “contains several er-
rors.” Without craftsmen there would
have been no apochromatic lenses. It is
a matter of judgment whether the im-
provement of microscopes in the 19th
century owed more to craftsmen than
to physicists. 1 think it did. Van Duijn
thinks otherwise. But our differences
are matters of the interpretation of his-
tory. They do not justify either of us in
accusing the other of error.

Similarly with homogeneous immer-
sion lenses: I believe that the funda-
mental advance was made by Abbe.
And as for van Duijn’s assertion that
the observation of chromosomes was
due “entirely” to improvements in tech-
niques for staining and mounting cells,
I readily agree that these techniques
were of critical importance, but 1
wonder whether he has tried to draw
the morphology of a dividing nucleus
under a pre-apochromatic microscope.
I have, and I stick to my statement.

Eric AsHBY
Clare College,
Cambridge, England

FREE

FEM’S FACTS & METHODS

F&M’s new Technical Bulletin,
FACTS & METHODS, provides
new data on gas
chromatography, linear
temperature programmers,
Schéniger Combustion
Assemblies and other apparatus
for chemical analysis.

WRITE FOR FREE SUBSCRIPTION

F&M SCIENTIFIC CORP.

1202 ARNOLD AVE., N. C. C. AIR BASE

NEW CASTLE, DEL. PHONE EA 8-6606

BIG JACK

A sturdy, dependable
laboratory jack using
screw type drive to
provide precise lifting
action.

Has large knob with serrated edges for
raising or lowering objects up to 100 lbs.
.+.3 to 12 inches. Now lift heavy flasks,
hot plates, baths, heaters and ground
joint glassware easily and safely. Com-
pletely stable at full opening. Base and
platform cast aluminum, enamel finished.

ALSO LITTLE JACK...

a smaller model of Big Jack, for work
with small objects weighing up to 10 Ibs.
Lifting height 1%2” to 5",

BUILT BY
PRECISION
3737 W. Cortland Street SCIENTIFIC CO.
47, Ninois

Local Offices in: Chicago » Cleveland s Houst
New York e Philadelphia o San Francisco
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HIGH IN RESOI.VING POWER,
EASIER TO MAINTAIN THAN ANY OTHER
ELECTRON MICROSCOPE

Normal kidney of rat 20,000X
BENDIX TRONSCOPE

demonstrates 15-20A resolving power with no adjustments,
BENDIX TRONSCOPE

is the first electron microscope with absolutely no decrease
in resolving power from adjustments.

BENDIX TRONSCOPE
is the most trouble-free electron microscope in the world.
BENDIX TRONSCOPE

is warranted against defects in materials and workmanship.
Service is available after warranty period on either a con-
tract or a transportation, per diem, parts basis.

FULL DETAILS
can be obtained by writing Dept. S1028.

Cincinnati Division

3130 Wasson Road + Cincinnati, Ohio

Canada: Computing Devices of Canada, Ltd,, Box 508, Ottawa 4, Ont,
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A New, 1 mproved
Laboratory Hot Plate

This newly-designed Type H-10
Lindberg Electric Hot Plate is now
available from your Laboratory

',Supply Dealer. This is a quality

'portable plate with design,
construction and operating features
that assure the most efficient
and dependable service. Modestly
priced, too. Write direct for
Brochure 102 for full information.

Laboratory Equipment Division
LINDBERG ENGINEERING COMPANY
2494 W. Hubbard Street, Chicago 12, Ill.

Sold only through Laboratory Supply Dealers
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The only Colorimetric Procedure for

LACTIC DEHYDROGENASE

The Sigma ’500"
(Berger-Broida)
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POV PPN
NP PPN

€

Now widely accepted (and imitated!)
the World over as a Diagnostic Aid
in Myocardial Infarction.

KIT No. 500—Reagents for LD—$20.50
(25 assays)
Extremely Simple:

1 Add 0.1 ml Diluted Serum to Substrate Solution in a
. DPNH Vial. Incubate 30 minutes @ 37° C.
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2 Add Color Reagent Solution. Wait 20 minutes.
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3 Add NaOH. Wait 5 minutes, and read at any wave
« length between 400 and 550 mu.

That is all!

LEUCINE AMINO PEPTIDASE
LAP
@ 560 mu

—of possible value in the diagnosis of
Cancer of the Pancreas (1)
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Early reports indicate elevated Serum LAP was found in all
patients with Cancer of the Pancreas earlier than was possible
previously. Also Normal Serum and Urine LAP might be of
particular value in RULING OUT Cancer of the Pancreas.

4

: 4

Ask for Technical Bulletin #250 or order [/

Kit #250A—Reagents for Serum and Urine LAP—$20.00 2
(up to 50 assays) P

4
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REFERENCES

(1) Goldbarg, J. A., and Rutenburg, A. M., Cancer 88 (58)
(2) New England Medical Journal 259 No. 10 (58)

Acid, Alkaline, and Prestatic
SERUM PHOSPHATASE
Using Sigma 104 Phosphatase Substrate.

Still the most rapid and accurate method available.
Requires only o few minutes time plus incubation.
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Ask for Free Technical Bulletin No. 104, or order 2
Kit No. 104ST (up to 40 determinations) $ 7.25 :v
Kit No. 104AT (up to 200 determinations) 15.90 D
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CALL US COLLECT AT ANY TIME, JUST TO GET ACQUAINTED

Day, Station to Station,
PRospect 1-5750

Night, Person to Person, 6\
Dan Broida, WYdown 3-6418

The Research Laboratories of

SIGMA

CHEMICAL COMPANY
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22 types of Safety Enclosures for
Handling Hazardous Substances
| ey Unitized

W i B SAFETY

A\ ENCLOSURES

1
Stainless Steel, All Purpose:
__ Modular adaptability with

various adaptor accessories
to fit your needs.

DRY RADIOACTIVE (@
WASTE CONTAINER

All-welded stainless steel con-
struction with stainless steel
inner container.

Write for illustrated folder
describing these and 20 other
kinds of enclosures. S. Blickman, Inc., 6911
Gregory Avenue, Weehawken, New Jersey.

BLICKMAN SAFETY ENCLOSURES

Look for this symbol of quatity J:IITCT TR

Z0OGEOGRAPHY

Editor CARL L. HUBBS

To the Memory of Charles Darwin
and Alfred Russel Wallace

AAAS Symposium Volume No. 51
510+x pp., 115 illus., 13 tables, 6x9, author index
of scientific names, references, cloth

AAAS members’ cash orders $10.50, Retail $12.00

August 1957 Stanford Symposium:
The Origins and Affinities of the
Land and Freshwater Fauna
of Western North America

December 1957 Indianapolis Symposium:
Some Unsolved Problems in Biology, 1957:
Geographic Distribution of
Contemporary Organisms
. . . a vast storehouse of information

. . . a kinetic approach, concerned with processes
and explanations

. . . great diversity in: groups of organisms—areas
covered—topics stressed—angle of approach

English Agents: Bailey Bros. & Swinfen, Ltd.
Hyde House, West Central Street, London W.C.1

American Association for the Advancement
of Science

1515 Massachusetts Avenue, NW, Washington 5, D.C.
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UNSURPASSED

IN ADVANCED DESIGN AND
OUTSTANDING PERFORMANCE

SI-RO-FLEX
ULTRAMICROTOME  lode!

PROVIDES EXTREMELY UNIFORM SECTION
THICKNESS IN LONG UNINTERRUPTED SEQUENCES

e Use of flexure strips which are not subject to wear or adjustment elimi-
nates lateral excursion of specimen along knife edge.

¢ Provides extreme reproducibility of specimen path perpendicular to knife
edge.

¢ Gives uniform sections in uninterrupted sequences even though knife edge
is curved or marred.

* Has no bearings or slides that affect section uniformity-specimen advance
by thermal expansion.

¢ Proved ability to cut sections of less than 140 A° in thickness.

* Supplied complete with hand and motor drives for 3 variable cutting
speeds, adjustable fluorescent illumination, adjustable binocular micro-
scope and magnetically clamped knife holder.

Write for complete specifications

SCHUCO SCIENTIFIC i
DIV. OF SCHUELER & COMPANY / 75 CLIFF ST. NEW YORK 38, & VOLUTEC

GLASS ABSORPTION
CELLS = KLEIT

SCIENTIFIC APPARATUS
Klett-Summerson Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—XKlett Reagents.

Klett Manufacturing Co.
179 East 87 Street, New York, New York
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505" TRANSAMINASE

“Still Unquestionably the Leader”

because—Sigma was FIRST to offer the simple,
accurate Sigma-Frankel Colorimetric Procedure
now the Standard of comparison the world over—
the most imitated kit in the U. S. Al

In fairness to us as well as to yourself
please insist on

THE SIGMA “500” REAGENTS FOR
SGO AND SGP TRANSAMINASE

COMPLETE KIT NO. 505—$10.00
(100 determinations SGO-T)
FOR SGP-T, Add No. 505-51 Substrate—$5.00

Bulletin #505 FREE on Request

Now Avadilable!
Chemical Transaminase Control

for checking several points on your
calibration curve per #505 Procedure.

Stock No. 505-20 5 ml—$1.00
Note: This is not an enzyme standard.

SERUM LIPASE

(Sigma-Tietz)
Requires only 3 to 6 hours incubation

Because of the unreliability of previously published procedures,
the use of Serum Lipase has been quite limited.
We believe that this great improvement in reliability, stability,
and shorter incubation time, will now make Serum Lipase a
routine diagnostic aid.
The Olive Oil Emulsion used is guaranteed stable until con-
sumed (Stock No. 800-1).
Request Technical Bulletin No. 800, or order
Kit No. 800A (15 determinations) $ 8.00
Kit No. 800B (50 determinations) $15.50

Accept no substitutes

This will make it possible for us
to continue the unique Sigma Services
that are invaluable to you, such as
FREE COLLECT TELEPHONE CONSULTATIONS
—for any problem
FREE COLLECT TELEPHONE ORDERING
—call us anytime
FREE TECHNICAL BULLETINS
—written the way you like them
NEW IMPROVED PROCEDURES
—to make your work more pleasant

Please be wary of imitations
of Sigma Procedures

CALL US COLLECT AT ANYTIME, JUST TO GET ACQUAINTED

Day, Station to Station,
PRospect 1-5750

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

The Research Laboratories of

SIGMA

CHEMICAL COMPANY
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I. MODEL 198

ELECTRONIC
STIMULATOR

IDEALLY SUITED FOR
STUDENT USE OR GENERAL
LABORATORY APPLICATIONS

e Frequency: 1-100 CPS in

o Repetitive Stimuli, Single
two ranges C

Stimulus or D. C.

e Duration: 0.2 to 20 Milli- ¢ Syng. Output—10 Volts
seconds in two ranges o Power Requirements: 110 V—

o Output: 0-100 Volts 60 Cycles

o Polarity Switch

ALL CONTROLS CONTINUOUSLY VARIABLE
AMERICAN ELECTRONIC LABS., INC.

121 North 7th Street, Philadelphia 6, Pa. ® Walnut 5-8780

TRI-R Jeflon. TISSUE
HOMOGENIZERS <&

* |Interchangeable Teflon
Pestles

® Precision Bore Pyrex
Glass Tubes

® Notched for Quick
Change Chuck

® Complete Apparatus
Available

Homogenization is accomp-
lished by shearing action as
the tube is pushed up and
pulled down the revolving
pestle. Teflon reduces wear
between pestle and tube and
contamination from glass
particles. Pestles and tubes
can be autoclaved and are
completely interchangeable.

For bulletin write Dept. 5116

TRI-R INSTRUMENTS

Developers of Electronic and Mechanical Instruments for Scientific Resear:™

144-13 JAMAICA AVENUE, JAMAICA 35, N.Y.

PAPER
CHROMATOGRAPHY
APPARATUS

electric desalter
for the removal of
inorganic salts fro h
sugars, amino acids

Write for
Catalog K-50

Describing Special

for paper chromat .il

Apparatus for
Paper
Chromatography

and other organic agi
in preparing samples

apparatus for eluting

chromatograms

an h?all scale
" two imensional

chromatography

1

insulated, double
cahinets for asce
descending chro
mee-0N paper strips or

KENSINGTON SCIENTIFIC CORPORATION §
1717 FIFTH STREET - BERKELEY 10, CALIFORNIA
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Meetings
Friends of the Pleistocene

The 23rd field conference of the
eastern division of the Friends of the
Pleistocene was held in western New
York on 20-22 May. Approximately
125 geomorphologists, glacial geologists,
ground-water  geologists, pedologists,
and palynologists from Ontario, Quebec,
the New England and Middle Atlantic
states, Ohio, Indiana, Michigan, South
Carolina, and Louisiana participated
in this sixth reunion to be held in New
York state. Leader of the conference
was Ernest H. Muller of Syracuse Uni-
versity, whose investigations in Chau-
tauqua, Cattaraugus, and adjacent
counties have been sponsored by the
New York State Museum and Science
Service since 1956. Clair Brown of
Louisiana State University, William S.
Benninghoff of the University of Michi-
gan, and Edward Ketchledge of the
New York State College of Forestry at
Syracuse University contributed paleo-
botanical data.

The group gathered at the Dunkirk
Conference Grounds, Dunkirk, N.Y.,
on 20 May. The next day they traveled
by automobile caravan southeast from
Dunkirk through Gowanda and Otto
to Olean. Leaving the Erie lake plain
in the morning, the convoy traversed
progressively older terrain from the
Warren and Whittlesey strands, across
late Cary moraines of the plateau mar-
gin, to early Wisconsin features of the
Olean drift border. The second day’s
travel was westward from Olean to
Salamanca along the drift border north-
east of the Salamanca re-entrant.

Much of. the first day was devoted
to problems of glacial stratigraphy.
Applicability of mechanical analysis as
a criterion for till correlation was dis-
cussed at the first stop, on the outer-
most of the late Cary moraines south-
west of Dayton. This moraine is
composed of Hiram till and tentatively
correlated with the Defiance moraine
of Ohio and northwestern Pennsylva-
nia. Eastward in New York the ma-
trices of correlative upland and valley
bottom till samples may differ more
than the tills of contrasting moraines,
and the criterion so far is not applica-
ble. The question of how to distinguish
between clay derived from comminu-
tion of shale and that from assimilation
of lake sediments was discussed, with-
out satisfactory conclusion.

At the Gowanda high bluff and
Gowanda Hospital sites, four very sim-
ilar tills are separated by lake silts.
Discussion centered around criteria for
evaluating the deglaciation represented
by each set of nonglacial deposits of
an oscillatory ice margin fronting on
deep pro-glacial lake waters.

11 NOVEMBER 1960

Deposits of post-Sangamon, pre-
Farmdale age were studied at the Go-
wanda Hospital site and at the classic
Otto site described previously by Mac-
Clintock and Apfel. At Gowanda a
distinctive pink silt till, similar in color
to till of the Ontario lake plain but
unlike anything else in the immediate
vicinity, underlies crumpled and de-
formed flood-plain deposits containing
sparse invertebrate tests, Picea and
Pinus pollen, and wood dated as older
than 38,000 years (sample W-866, U.S.
Geological Survey). At Otto, more
abundant organic remains dated as
older than 52,000 years (sample Gro

2565, Groningen Laboratory) repre-
sent the southern aspect of the boreal
forest and are suggestive of climatic
conditions slightly more rigorous than
present conditions rather than of the
mild conditions of the Sangamon to
which they had previously been as-
signed.

Considerable attention was devoted
also to periglacial and drift border con-
ditions. At The Narrows, the postu-
lated divergence of the Binghamton
and Olean drift borders was considered.
Discussion arose as to whether stone
nets near the Wisconsin glacial border
and the Olean Rock City in the unglaci-

FOR

~ TISSUE CULTURE

.NEW!

NEWBORN AGAMMA
CALF SERUM

Anespecially processed serum
containing exceedingly high
content of alpha globulin (37
to 40% of the total protein
content) and 7 to 109% beta
globulin. Gamma globulin
chemically removed by frac-
tionation technics. Carefully
processed to preserve all other
proteins and growth compo-
nents. Every lot biologically
tested and rigidly assayed by
moving boundary electro-
phoresis before release. Non-
toxic. Recommended as a
replacement for Fetal Calf
Serum in many tissue culture
procedures, including prep-
aration of Puck’s media.

Supplied as ready-to-use
liquid (sterile) or stable,
freeze-dried powder (non-

- sterile). Liguid product avail-

able in 100 cc size. Dried
product supplied in 7 gm size
(equivalent to 100 cc finished
serum) or 42 gm size (equiv-
alent to 600 cc finished serum).

OTHER ADDITIONS

Hyland’s rapidly expanding
tissue culture line now in-
cludes the following compo-
nents for use in Puck’s media:
Puck’s Medium N16 (with-
out l-glutamine), 100 cc
Puck’s Saline F, 100 cc
NCTC 109 Medium, 100 cc
and Fetal Calf Serum, Liquid,
30 cc and 100 cc.

CELL ADHERENCE
TO GLASS

Comments continue to be re-
ceived on the high quality of
Hyland’s regular Calf Serum.
It has unusually high content
of alpha globulin (28 to 29%
of the total protein content).
Alpha globulin contains the
fetuin component, which is
required for growth, and in
its presence most cells adhere
to glass and assume a flattened
appearance. Hyland Calf
Serum is supplied in either
liquid or freeze-dried form, in
30 cc and 100 cc sizes.

Write today for a listing of
the complete Hyland Tissue
Culture line. In addition to
the products already men-
tioned, we offer a wide selec-
tion of liquid and dried
products in a practical variety
of sizes. Our line embraces
Serums and Serous Fluids,
Embryo Extracts and Ultra-
filtrates, Balanced Salt Solu-
tions, Synthetic Media and
special formulations. ’
The Hyland Tissue Culture
Laboratory is always at your
service and welcomes your
inquiries about special formi-
ulas or products you would
like added to our line.

HYLAND LABORATORIES
4501 Colorado Blvd.,
Los Angeles 39,
California
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ated Salamanca re-entrant represent Portable! S— Cool!
periglacial conditions or are in process S
of active development under the pres-
ent environment. The upland peneplain
was introduced as evidence of the rela-
tive ineffectiveness of glacial scour on
summits near the limits of glaciation.
ERNEST H. MULLER
Department of Geology, Syracuse
University, Syracuse, New York

Forthcoming Events

November

29-30. Air Research and Development
Command, Science and Engineering Symp.,
7th annual, Boston, Mass. (Office of in-
formation, Headquarters, ARDC (Atten-
tion: RDEP), Andrews AFB, Washington
25)

30-2. Steels in Reactor Pressure Cir-
cuits, symp., London, England. (Secre-
tary, Iron and "Steel Inst.,, 4 Grosvenor
Gardens, London, S.W.1)

December

1-16. Commission for Climatology, 3rd
session, London, England. (World Mete-
orological Organization, Campagne Rigot,
1, avenue de la Paix, Geneva, Switzerland)

2-5. Central American Medical Conf., STANDS UPRIGHT FOR
8th, Panama City. (A. Bissot, Departamen- DEMONSTRATIONS
to de Saud Publica, Ministerio de Trabajo,
Prevision Social y Salud Publica, Panama)

3-6. Visual Communications, 4th an-
nual intern. cong., Chicago, Ill. (Visual

combination $&F special assembly

blood assembly‘ . metallic
‘ |

iscellaneous | :
misc us SRE® special purpose

the finest Communications Cong., 10600 Puritan
Ave., Detroit 38, Mich.)
pH electrodes 3-8. American Acad. of Dermatology
and Syphilology, Chicago, Ill. (R. R. Kier-
for every purpose land, First National Bank Building, Roch-
ester, Minn.)
4-6. Spectroscopy, annual southern sem-
And Beckman, pioneer and leader inar, Gainesville, Va. (Annual Seminar on
in pH instrumentation since Slpﬁ:cttoscopy, Univ. of Florida, Gaines- TILTS FOR TABLE TOP USE
. . ville) :
.1935,oﬂ"ers you the widest selection 4-7. American Inst. of Chemical Engi-
in each standard type of electrode. neers, annual, Washington, D.C. (F. J.
‘Whether you need a glass, Van Antwerpen, AICE, 25 W. 45 St., New
York 36)

reference, combination, blood 4-9. Radiological Soc. of North Amer-
assembly, metallic, special assembly ica, Cincinnati, Ohio. (D. S. Childs, 713

or miscellaneous type of electrode, E. Gen&sees.t., Syracuse 2, N.Y.)
you can select the one most suitable _9-7. American Soc. of Agricultural En-
. . gineers, winter, Memphis, Tenn. (J. L.
for your specific application. Order Butt, 420 Main St., St. Joseph, Mich.)
Beckman electrodes by catalog 5-7. Electronic Industries Assoc., 3rd
Beckman conf. on maintainability of electronic
numbe.r or consult your equipment, San Antonio, Tex. (E. B. Har-
authorized laboratory apparatus wood, Office of the Secretary of Defense,
dealer for expert advice. In addition Room 3D1018, Pentagon, Washington 25) ErS SFasBARD BESE DR er
ic types, special 5-8. American Rocket Soc., 15th an-
to these basic 8 be obtained nual, Washington, D.C. (R. L. Hohl, ARS, FOR STORAGE OR FOR USE
purpose electrodes may be obtain 500 Fifth Ave., New York 36)
to solve new or unusual pH and/or 5-8. American Soc. of Agronomy, an- INSTRUMENTS for
ecific i blems. For list nual, Chicago, Ill. (L. G. Monthey, ASA, RESEARCH and
sl; d alclonp;o emls te electrod 2702 Monroe St., Madison 5, Wis.) - INDUSTRY
of dealers and comp!ete ele e 7-13. American Acad. of Optometry, CHELTENHAM, PA.
catalog write for Data File 38-46-01. San Francisco, Calif. (C. C. Koch, 1506 P i
08 Foshay Tower, Minneapolis 2, Minn.) ¥ Send detailed literature on GLOW-BOX \
M, 9-10. The Myocardium—Its Biochemis- | I
£253 try and Biophysics, New York, N.Y. (A. P. | W yame :
Beckman' ,,&;‘:A:;j Fishman, Ngw York Hgart Assoc., 10 | |
ot P i Columbus Circle, New York 19) 1 Address 1
Setentific and 5 f,m’f:ﬁiﬁ . 9-11. American Psychoanalytic Assoc., 1

|
ullerton, California New York, N.Y. (D. Beres, 151 Central Ci
llrtm Cott Park West, New York 23) 1 W Tone__Stale
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10-11. Academy of Psychoanalysis, New
York, N.Y. (J. H. Merin, 125 E. 65 St.,
New York 21) .

11-14. Hot Laboratory and Equipment
Conf., 8th, San Francisco, Calif. (J. R.
Lilienthal, Los Alamos Scientific Labora-
tory, P.O. Box 1663, Los Alamos, N.M.)

12—-14. American Nuclear Soc. (Isotopes
and Radiation Div.), San Francisco, Calif.
(O. J. Du Temple, ANS, 86 E. Randolph
St., Chicago 1, Ill.)

12-14. Water Pollution, natl. conf.,
Washington, D.C. (F. A. Butrico, Office of
Engineering Resources, Div. of Engineer-
ing Services, U.S. Public Health Service,
Washington 25)

12-16. Atomic Industrial Forum, conf.,
San Francisco, Calif. (D. J. Scherer, 3 E.
54 St., New York 22)

13-15. Eastern Joint Computer Conf.,
New York, N.Y. (E. C. Kubie, EJCC,
Computer Usage Co., Inc., 18 E. 41 St.,
New York 17)

19-20. Statistical Mechanics, conf., Lon-
don, England. (Organizing Secretary, Phys-
ical Soc., 1, Lowther Gardens, London)

22-2. Panamerican Diabetic Congress,
1st, British Honduras. (B. R. Hearst, Di-
rector, Diabetic Inst. of America, 55 E.
Washington St., Suite 1646, Chicago 2, Ill.)

26-30. Inter-American Cong. of Psy-
chology, 7th, Havana, Cuba. (G. M. Gil-
bert, Psychology Dept., Long Island Univ.,
Brooklyn 1, N.Y.)

26-31. American Assoc. for the Ad-
vancement of Science, annual, New York,
N.Y. (R. L. Taylor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington 5)

The following 52 meetings are being
held in conjunction with the AAAS an-
nual meeting.

AAAS Committee on Science and the
Promotion of Human Welfare (B. Com-
moner, Shaw School of Botany, Washing-
ton Univ., St. Louis 5, Mo.). 26, 28, 29
Dec.

AAAS Cooperative Committee on the
Teaching of Science and Mathematics (J.
R. Mayor, Director of Education, AAAS,
Washington, D.C.). 28, 29 Dec.

Academy Conference (J. G. Arnold, Jr.,
Loyola Univ., New Orleans, La.). 26-27
Dec.

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.). 29
Dec.

American Assoc. of Clinical Chemists
(H. Goldenberg, Dept. of Biochemistry,
Hillside Hospital, P.O. Box 38, Glen Oaks,
N.Y.). 26-27 Dec.

American Assoc. of Scientific Workers
(Miss M. Yevick, 214 Western Way,
Princeton, N.J.). 27 Dec.

American Astronautical Soc. (R. Fleisig,
58 Kilburn Rd., Garden City, N.Y.). 27
Dec.

American Astronomical Soc. (J. A.
Hynek, Dearborn Observatory, North-
western Univ., Evanston, Ill.). 28-31 Dec.

American Council on Women in Science
(Miss E. B. Thurmann, Div. of Research
Grants, National Insts. of Health, Bethesda
14, Md.). 27 Dec.

American Economic Assoc. (K. E.
Boulding, Dept. of Economics, Univ. of
Michigan, Ann Arbor). 26 Dec.

American Geophysical Union (R. Jas-
trow, NASA Theoretical Div., 8719 Coles-
ville Rd., Silver Spring, Md.). 26 Dec.
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Loqrdes

o

to SPIN

* 1500 ml. at 60,000xG
e 3300 ml. at 33,000xG

with AUTOMATICALLY
pr i CONTROLLED TEMPERATURES
£ 0 down to -20°C

Also spins

800 ml. at 61,500xG

» Temperature range
—20°C to 40°C

e Patented “Roto-Air"
refrigeration system

¢ 1-HP Universal motor

e High-Vacuum pump—
evacuates chamber in
only two minutes

* 800 ml, (16 x 50 ml.)
at 61,500 x G

¢ Slant-O-Matic control
panel

e Fully Automated with
push-button operation

¢ Electro-dynamic brake

e Automatic self-
centering drive

® Exclusive Flex-O-Matic
rofor support system

¢ One year warranty

SUPERSPEED
REFRIGERATED

VACU-FUGE

with exclusive

SLANT-O-MATIC KEYBOARD

*Vacu-Fuge . . . a coined
name by Lourdes Instrument
Corp., denoting superspeed
centrifuges operating under
vacuum.

The most versatile, superspeed
vacuum centrifuge ever offered.
Accommodatessix interchangeable
rotors. Designed for large or small
volume, high or low force centri-
fugation. New patented refrigera-
tion design and other exclusive

MAIL COUPON TODAY

features give performance that far
exceeds anything previously avail-
able. Write today for Bulletin VA-2.

VA-2 speeds your work safely and
dependably. Built for years of
rugged service.

LOURDES INSTRUMENT CORP., Div. of Labline, Inc., 53rd St. &First Ave., Brooklyn 32, N.Y.
Dept. SC-110

Please send me VACU-FUGE Bulletin VA-2
Name
Title

Activity
Address
City.
h-—-—--——_-—-
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Zone State.

|
|
|
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Chromerge makes old, cumbersome methods of

cleaning labware obsolete...eliminates danger
and time-wasting of previous methods of prepara-
tion...long, unsatisfactory job of boiling sul-
phuric acid with potassium dichromate.

Chromerge does a better cleaning job, because its
more powerful cleaning solution removes stubborn
deposits which resist other cleaners, yet it protects

N 80 SECONDS ;mWe
supcr-afﬂclmt chremie-sulphnric
acié snmtkm sahly,' asily

Chromerge to a standard
9 1b. container of con-
centrated sulphuric acid.

. Cover coﬁ{élnéi. and
shake well, for about 30:‘ -

seconds, =

1_ Add a 25 ml. bottle of

Chromic 'snlnhuﬂc acid_
solution is mixed and‘i
ready for use. ‘

glass surfaces, is chemically and bacteriologically
clean...preserves the capacity of volumetric wear,
gives a perfect miniscus for precise volumetric
work!

T701 CHROMERGE—package of six 1-ounce vials—$5.95

Dbe EMIL GREIVER (2,
20-26 N. Moore St.

Dept.427, N.Y.13, N. Y.

NEW rromx AMINO ACID ANALYZER

NOW AVAILABLE FOR
COMBINED
ANALYTICAL-PREPARATIVE
ANALYSIS

WITH THE
MODEL 5500

STREAM SPLITTING
SYSTEM

PPl

PHOENIX PRECISION INSTRUMENT COMPANY

3803-05 NORTH FIFTH ST.,
1432

PHILADELPHIA 40,

MODEL K 5000-A

For complete details
write Dept. SC-11 for
Bulletin K 5000-A

PENNSYLVANIA

American Nature Study Soc. (R. E.
Hopson, 4138 S.W. Fourth Ave., Portland
1, Ore.). 27-30 Dec.

American Psychiatric Assoc. (P. H.
Knapp, Boston Univ. School of Medicine,
Boston, Mass.). 29, 30 Dec.

American Soc. of Criminology (D. E.
J. MacNamara, New York Inst. of Crimi-
nology, 115-117 W. 42 St.,, New York
36). 26, 27 Dec.

American Soc. of Naturalists (R. C.
Rollins, Gray Herbarium, Harvard Univ.,
22 Divinity Ave., Cambridge 38, Mass.).
27 Dec.

American Soc. of Zoologists (R. L. Wat-
terson, Dept. of Zoology, Northwestern
Univ., Evanston, Ill.). 28-30 Dec.

American Sociological Assoc. (V. H.
Whitney, Dept. of Sociology, Wharton
School of Finance, Univ. of Pennsylvania,
Philadelphia, Pa.). 28, 29 Dec.

American Statistical Assoc. (R. E. Lewis,
New York Area Chapter, 55 Wall St.,
New York 15). 29 Dec.

Association of American Geographers
(C. Morrison, Jr., American Geographical
Soc., Broadway at 156 St., New York 32).
27-30 Dec.

Association for Computing Machinery
(W. F. Cahill, NASA, 8719 Colesville Rd.,
Silver Spring, Md.). 29 Dec.

Astronomical League (Miss A. A.
Pindar, Amateur Astronomers Assoc., Inc.,
223 W. 79 St., New York 24). 28 Dec.

Beta Beta Beta Biological Soc. (Mrs. F.
G. Brooks, P.O. Box 515, Ansonia Station,
New York 23). 27 Dec.

Biomedical Information Processing Or-
ganization (R. S. Ledley, Natl. Biomedical
Research Foundation, Silver Spring, Md.).
30 Dec.

Committee on Cosmetics, American
Medical Assoc. (J. B. Jerome, 535 N.
Dearborn St., Chicago 10, Ill.). 29 Dec.

Conference on Scientific Communication
Problems (G. L. Seielstad, Technical Re-
ports Group, Applied Physics Laboratory,
Johns Hopkins Univ., Silver Spring, Md.).
26, 27 Dec.

Conference on Scientific Manpower (T.
J. Mills, Natl. Science Foundation, 1951
Constitution Ave., NW, Washington 25).
27 Dec.

Conference on Scientific Manuscripts
(N. Reingold, Dept. of History of Science
and Medicine, Yale Univ., New Haven,
Conn.). 29 Dec.

Ecological Soc. of America (R. S. Miller,
Dept. of Biology, Univ. of Saskatchewan,
Saskatoon, Saskatchewan, Canada). 26-31
Dec.

History of Science Soc. (D. J. de Solla
Price, Dept. of History of Science and
Medicine, Yale Univ., New Haven, Conn.).
27-29 Dec.

Institute of Management Sciences (M.
M. Flood, Mental Health Research Inst.,
205 N. Forest Ave., Ann Arbor, Mich.).
30 Dec.

Metric Assoc. (J. T. Johnson, 694 W. 11
St., Claremont, Calif.). 27 Dec.

Mountain Lake Biological Station (H.
H. Hobbs, Jr., Univ. of Virginia, Char-
lottesville, Va.). 29 Dec.

National Acad. of Economics and Politi-
cal Science (A. E. Taylor, Parkton, Md.).
27 Dec.

National Assoc. of Biology Teachers (P.
Webster, Bryan City Schools, Bryan, Ohio).
27-30 Dec.

National Assoc. for Research in Science
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Teaching (G. Mallinson, School of Gradu-
ate Studies, Western Michigan Univ.,
Kalamazoo). 27 Dec.

National Assoc. of Science Writers (E.
Ubell, Herald Tribune, New York, N.Y.).
27 Dec.

National Geographic Soc. (W. R. Gray,
NGS, 16th and M Sts., NW, Washington
6). 30 Dec. :

National Speleological Soc. (Brother
Nicholas, FSC, Dept. of Biology, Univ.
of Notre Dame, Notre Dame, Ind.). 27
Dec.

Nature Conservancy (J. W. Brainerd,
Springfield College, Springfield, Mass.).
27 Dec.

New York Acad. of Sciences (D. Pur-
- pura, College of Physicians and Surgeons,
Columbia Univ.,, New York, N.Y.). 30
Dec.

Science Clubs of America (Miss L. V.
Watkins, Science Service, 1719 N Street,
NW, Washington 6). 30 Dec.

Scientific Research Soc. of America (D.
B. Prentice, 56 Hillhouse Ave., New Haven
11, Conn.). 29 Dec.

Sigma Delta Epsilon (Mrs. E. Cortelyou,
Aeroprojects Inc., W. Chester, Pa.). 27-29
Dec.

Society for General Systems Research
(C. A. McClelland, Dept. of History, San
Francisco State College, 1600 Holloway
Ave., San Francisco, Calif.). 29 Dec.

Society for the History of Technology
(C. W. Condit, Dept. of English, North-
western Univ., Evanston, Ill.). 27-29 Dec.

Society for Industrial and Applied
Mathematics (J. Griesmer, IBM Research
Center, Box 218, Yorktown Heights, N.Y.).
28 Dec.

Society for Industrial Microbiology (J.
A. Ramp, 11 Van Dyke Rd., Waldwick,
N.J).

Society of the Sigma Xi (T. T. Holme,
56 Hillhouse Ave., New Haven 11, Conn.).
29 Dec.

Society for the Study of Evolution (H.
H. Ross, State Natural History Survey,
Urbana, Ill.). 27-29 Dec.

Society of Systematic Zoology (C. F.
Lytle, Dept. of Zoology, Tulane Univ.,
New Orleans 18, La.). 27-29 Dec.

Tau Beta Pi Assoc. (R. H. Nagel, Tau
Beta Pi Assoc., Univ. of Tennessee,
Knoxville). 29 Dec.

Torrey Botanical Club (Miss A. Hervey,
New York Botanical Garden, Bronx Park
56, N.Y.). 27 Dec.

27-14. Bahamas Surgical Conf., Nassau.
(B. L. Frank, P.O. Box 4037, Fort Lauder-
dale, Fla.)

27-29. Conference on Strong Interac-
tions, Berkeley, Calif. (A. C. Helmholz,
Dept. of Physics, Univ. of California,
Berkeley.)

27-29. Northwest Scientific Assoc. and
Idaho Acad. of Science, joint meeting,
Moscow. (E. J. Larrison, Dept. of Biologi-
cal Sciences, Univ. of Idaho, Moscow.)

28. Association for Education in Inter-
national Business, St. Louis, Mo. (J. N.
Behrman, Univ. of Delaware, Newark,
Delaware)

28-30. American Economic Assoc., St.
Louis, Mo. (J. W. Bell, Northwestern
Univ., Evanston, Ill.)

28-30. Econometric Soc., St. Louis, Mo.
(R. Ruggles, Dept. of Economics, Yale
Univ., New Haven, Conn.)

(See issue of 21 October for comprehensive list)
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In jeder Sprache, wo
auch immer,

ist die Bedeutung die gleiche.
Priazision oder Precision, als
Wort und als Handelsmarke,
ist der Schliissel zu den héch-
sten Wertmasstdben in der
Magnetbandaufzeichnung.
Precision Bandgerite bieten
beispiellose Genauigkeit,
Verlisslichkeit und Vielseitig-
keit in der Aufzeichnung von
wissenschaftlichen Daten und
benétigen dennoch bei weitem
weniger Platz, Strom und
Fiirsorgeals gewohnliche Band-
gerite. Fordern Sie Einzel-
heiten an—in jeder Sprache!

Vertreter erwarten Ihre Anfrage in allen
grosseren Stiadten der Welt.

In qualunque lingua,

in qualunque luogo,

il significato & lo stesso. Preci-
sion, tanto la parola quanto il
nome, & la chiave ai piu alti
gradi d’effettualita per registra-
tori magnetici a nastro.

I registratori Precision offrono
esattezza impareggiabile, fida-
tezza, ed adattabilita nel regis-
trare dati scientifici, pero
richiedono molto meno spazio,
energia, e mantenimento che i
registratori convenzionali a nas-
tro. Chiedere per iscritto par-
ticolari—in qualunque lingua!
Rappresentanti si trovano nelle

principali citta del mondo.

T&

Quel que soit le lieu
et I’idiome,

la définition est la méme. Le
mot, le marque Précision est
synonyme des plus hauts stand-
ards d’opération en enregistre-
ment sur bande magnétique.
Les enregistreurs ‘“Précision”
offrent une exactitude, une
streté et une souplesse hors-
concours dans l’acquisition de
données scientifiques. Pourtant
les exigences d’encombrement,
de puissance ou d’entretien sont
moindreque desappareilsd’en-
registrement conventionnels.
Demandez-nous des détails, en
n’importe quelle langue!

Nos représentants sont établis
a travers le monde.

In any language,
anywhere,

the meaning is the same.
Precision, both as a word and
as a name, is the key to the
highest standards of per-
formance in instrumentation
magnetic tape recording.
Precision recorders offer un-
matched accuracy, reliability,
and flexibility in capturing
scientific data, yet require far
less space, power, or mainte-
nance than conventional tape
machines. Write for details—
in any language!

Representatives in principal cities
throughout the world.

PRECISION INSTRUMENT COMPANY

1011 Commerclal Stroet

Cable: PRINCO, San Carlos, Calif.

. San Carlos . California
TWX: SCAR BEL 30
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