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A Hmmmm

This is no ordinary amino acid analysis

It is precise, needed only 0.075
micromole of sample, and was com-
pleted in just over 2 hours.

This special kind of speed and precision
is reserved for those who use Beckman
instrumentation: Model 120 Amino
Acid Analyzer, Custom Spherical
Resins, and our new 2-hour
hydrolyzate procedure.

Can any 120 owner run five such
superb hydrolyzate analyses a day?
Model 120C Analyzers are all set—
just a buffer change; older 120
Analyzers may need modification—
which our nationwide Field Service
force will be happy to make for you.

We have another important suggestion:
the analyses come off so fast you may
want to consider a Beckman Model 125
Digital Integrator to keep up. It
integrates each peak and offers you a
printed ticket at the end of the analysis.

We’d also like to suggest that you
continue to buy only Beckman amino
acid instrumentation—that way you’ll
also be able to take advantage of to-
morrow’s out-of-the-ordinary analyses.
For more information on the

120C Analyzer, the new 2-hour
hydrolyzate procedure, and the Model
125 Digital Integrator, write for

Data File 120-5.

==Yl 48s=128 INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94304

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES. SCOTLAND; TOKYO: PARIS; CAPETOWN;: LONDON: MEXICO CITY
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Only the pen moves. No pulleys. No drive cords. No gears.

An inertial what?

An inertial ink pump for our 2/10 second
response Speed Servo® Recorder

It uses the inertia of a small stainless steel ball
to pump ink as needed.

It writes a legible record at speeds above 100"
per second (2/10 second response over 10”
span). Yetitdoesn't bleed at the slowest speeds.
We call it Speed Line Writing.

And for this new Speed Servo®, Speed Line
Writing is required. Its servo motor has only one
moving part. No gears, pulleys or drive cords.

Want more features? Take off balance input
impedance of 500,000 ohms. Accuracy is
10.4% of span for any range.

This recorder meets all specifications to
50,000 ohms source impedance and maintains
rated accuracy to 100,000 ohms.

The Speed Servo’s® feedback potentiometer
is made of conductive plastic and has effectively

infinite resolution. It lasts thousands of hours
longer than any wire-wound potentiometer.

Need Adjustable Zero Adjustable Span
(AZAS)? This Speed Servo® option has zero
elevation and suppression continuously ad-
justable from O to 100 MV for any span setting.
Span is continuously adjustable from 1 to
100 MV.

You can choose from 15, 10 or 5 speed auto-
matic chart drives. Dial speeds from %" per
hour to 8" per second.

B Learn more about this exciting breakthrough
in servo recording. Write for our Series “E”
Catalog.

Esterline Angus Instrument Company, Inc.
Box 24000L « Indianapolis, Indiana 46224

FExcellence in

izt se el ESTERLINGE ANCUS
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Diaphragm tissue fixed in glutaralde-
hyde and osmium and embedded in
epon. The accidental crystallization of
the stain, uranyl acetate, resulted in
this esthetic artifact (about X 1700).
[Carl Zeiss, Inc.; O. James Inashima,
College of Pharmacy, Northeastern
University, Boston, Massachusetts]



New Philbrick

Battery - Powered
Instrument - Grade
Operational Amplifiers

"; i
oo+ 2000-5000 hour; on two 1.35 V mercury cells

Here are two high-performance amplifier families spe-
cifically designed for battery-powered, portable (or non-
portable) instrumentation. They operate from a pair of
cells: mercury (1.35 V); carbon-zine penlight (1.5 V); or
silver zine rechargeable (1.5 V). Despite their low voltage
and current requirements (2-5 mw quiescent), both de-
signs are rated at a maximum output voltage of 1.0 V
with a 500Q load (+£2 mA). Operating life on a pair of
standard #502 mereury cells is 2,000-5,000 hours depend-
ing on the application. Both amplifiers are available in
either a 214” x 114” x 34” plug-in “P’’ case or epoxy-
molded ‘“PP’’ modules, 115” x 114” x 54”. The P12Q and
PP12Q units, which have FET’s in the input circuit, are
ideal for high impedance applications requiring very low
current offset (I, about 100 pA), and the P18Q and
PP18Q for applications in which common-mode error is
significant, and voltage offset must be minimized. For
more information, call your nearest Philbrick engineering
representative or Philbrick Researches, Inc., 25-y Allied
Drive, Route 128, Dedham, Massachusetts 02026.

ENGINEERING REPRESENTATIVES — Ala.: Huntsville (205)
536-8393, Mobile (205) 954-9298; Ariz.: Phoenix (602) 265-3629;
Cal.: Mountain View (415) 969-9770, Van Nuys (213) 782-1532;
Colo.: Denver (303) 733-3701; Conn.: West Hartford (203) 233-
5503, Greenwich (203) 661-5140; Fla.: Ft. Lauderdale (305) 564~
8000, Orlando (805) 425-5505; IlL.: Chicago (312) 676-1100, (312)
676-1101; Ind.: Indianapolis (317) 356-4249; La.: New Orleans
(504) 242-5575; Md.: Baltimore (301) 727-1999; Mass.: Wake-
field (617) 245-5100; Mich.: Detroit (313) 838-7324; Minn.:
Minneapolis (612) 545-4481; Mo.: St. Louis (314) 741-3779;
N.M.: Albuquerque (505) 268-3941; N.Y.: Buffalo (716) 835-
6186, DeWitt (315) 446-0220, Valley Stream (516) 561-7791;
N.C.: Winston-Salem (919) 725-5384, (919) 725-5385; Ohio:
Dayton (513) 298-9964, Westlake (216) 871-8000; Okla.: Tulsa
(918) 627-6199; Pa.: Philadelphia (215) 277-0559, Pittsburgh
(412) 371-1231; Tex.: Dallas (214) 526-8316, Houston (713) 781-
1441; Utah: Salt Lake City (801) 466-4924; Va.: Alexandria (703)
836-1800; Wash.: Seattle (206) 723-3320.

EXPORT: N. Y.: New York (212) 246-2133.

CANADA: Quebec: Montreal (514) 482-9750, Ontario: Toronto
(416) 789-4325.

ELECTRONIC ANALOG COMPUTING EQUIPMENT for MODELLING, MEASURING, MANIPULATING and MUCH ELSE

PHILBRICK

342

SCIENCE, VOL. 153






__[_l{gry Bausch & Lomb constant




bandpass SPECTROPHOTOMETER

is hest in its class!

The SPECTRONIC 600...for SPEED, SENSITIVITY, SIMPLICITY

. . . double-beam, double-grating, ratio-indicating.
UV-visible range, 200mu-650mu. Best for con-
centrating on a few selected wave lengths. Best
for high stability and reliability requirements.
Best for getting many determinations in a short
time.

EXTRA SPEED. 3 scanning speeds—10, 50, 250
my /minute, 2 slewing speeds—forward and re-
verse. Automatic zero adjustment. Quick-set
1009, line. All operating controls are grouped,
readily accessible.

EXTRA SENSITIVITY. Two 1200 groove/mm Cer-

tified-Precision gratings in series—assure top per-
formance. Wavelength accuracy and bandpass are
constant—b5A over the entire range.

EXTRA CONVENIENCE AND EASE OF OPERATION.
Two built-in light sources. Large, 103mm long,
sample compartment—takes all sizes and shapes
of adsorption cells and 10mm square cuvettes.
Emission or transmittance measurements with- a
flick of a switch. Built-in utility receptacle, V.O.M.
Recorder jack and wavelength marker. Large, 3
square feet, working surface. Modular, circuit-
board design for rapid, simple servicing.

SPECTRONIC 505

. . . double-beam, double-grating, ratio-recording. UV-visi-
ble range, 200mu-650mu. 6 built-in scanning speeds, com-
bination light source; built-in wavelength calibration.
Wavelength accuracy—.5A. Narrow, constant bandpass—
5A and 50A standard.

PRECISION SPECTROPHOTOMETER

. . . single-beam, double-grating. UV-visible range, 190my-
700my. Large sample compartment (6” x6” x8114”) . Choice
of collimating or focusing optics. Wavelength accuracy—
HA. Wavelength graduations—.2myu. Combination light
source, Constant bandpass—2A, 5A and 20A.

SPECTRONIC 20

. . extended range from 340mu-950mu. Low stray light,
high sensitivity at all wavelengths. Direct scale readings,
fast warmup, remarkable stability, easy interchangeability
of parts. A Spectrophotometer as well as a Colorimeter. $

AND TO GIVE YOU TOTAL FLEXIBILITY . . . THESE BEST OF CLASS ACCESSORIES:

e UV Reflectance Attachment

e Fluorescence Accessory

e Flame Attachment

e End-on Photomultiplier Housing
e Flow-thru Cell

e Constant Temperature Cell Holder
e V.0.M. Strip Chart Recorders

e Microcell Cuvettes

e Specular Reflectance Attachment

e Thermoelectric Heater-Cooler

e Thermindicator

e Gear-Shifter Accessory

o Scale and Pointer Accessory

o Wavelength Reversing Gear
Accessory

o Temperature Coefficient Meter

e Time Rate Accessory

e Trichromatic Chart Paper
e Transmittance Chart Paper
e Absorbance Chart Paper

e Tri-Stimulus Integrator

e DT-20 Digital Readout

e AT-20 Digital Readout

e Automatic 100% Adjust

For complete information on all 4 instruments write for Brochure 33-2184, Bausch & Lomb,
75931 Bausch St., Rochester, N.Y. 14602. Or let us arrange a demonstration at your convenience.

BAUSCH & LOMB (@)

ASK FOR A
DEMONSTRATION
TODAY!



RC2-B AUTOMATIC SUPERSPEED REFRIGERATED CEN-
TRIFUGE — 20,000 RPM — 49,500 x G with 24 x 15
ml SM-24 Rotor — 48,200 x G with standard 8 x 50
ml $S-34 Rotor — Capacity to 1,890 ml with GSA
Rotor. Seven Angle and Horizontal Rotors. Automatic
with all Rotors.

§S-3 AUTOMATIC SUPERSPEED CENTRIFUGE — 17,000
RPM — 34,800 x G with standard 8 x 50 ml SS-34
Rotor. Easily the most advanced table-top centrifuge
available today. Designed for the busy laboratory,
Six Rotors — more under development.

$S-1 SUPERSPEED ANGLE CENTRIFUGE — 16,000 RPM
— 31,000 x G. The original concept in Superspeed
Angle Centrifuges. Also, the SS-1A, same as above
but water-cooled for extra-heavy duty, prolonged runs.

MT-1

‘‘PORTER-BLUM’" ULTRA-MICROTOMES — MT-1 - 1/40
to 1/2 u. The ideal ultra-microtome for routine re-
search and teaching. Reliable, simple to operate.
MT-2 - 1007 to 4 u. The most advanced ultra-micro-
tome available anywhere. Incorporates all the tried
principles of the MT-1, and converts them to auto-
matic operation. Additional features make the MT-2
‘‘an extension of the operator’s will."”

SMITH & FARQUHAR TC-2 TISSUE SECTIONER — 5 to
230 u — For specimen preparation in immuno-chem-
istry, pathology, cytochemistry, and histology. Cuts
fixed and non-fixed tissue. Prevents disruption of
fine structure and loss of enzymatic activity caused
by a freeze/thaw cycle.

“‘SZENT-GYORGY! & BLUM" KSB TUBE-TYPE CONTINU-
OUS FLOW SYSTEMS — Available for S$S-1, SS-1A,
$§-3, $S-4, & RC2-B. Separates in 8, 4 or 2 Tubes
speedily and conveniently. Standard 8 x 50 ml $S-34
Rotor adapts. Forces to top g's of centrifuge used.

M i

WHEN
IT
COMES
RIGHT DOWN
TOIT
ONE NAME
IN
LAB
CENTRIFUGES
AND
INSTRUMENTS
ALWAYS
STANDS OUT
FOR
QUALITY
AND

RELIABILITY

WRITE FOR BULLETIN SC-7C

wanS O RVAIL Line.

NORWALKe CONNECTICUTe0B852

RC-3 GENERAL-PURPOSE AUTOMATIC REFRIGERATED
CENTRIFUGE — 5,000 RPM — 6,975 x G with HG-4
General-Purpose and Blood Bag Swinging Bucket
Rotor — Twelve Rotors — Huge Tube/Adapter ver-
satility. 60 seconds maximum to top speed.

§S-4 MANUAL SUPERSPEED CENTRIFUGE — 17,000
RPM — 34,800 x G with standard 8 x 50 ml SS-34
Rotor. The modern manually-controlled centrifuge.
Complete control panel snaps out for femote con-
trol. Six Rotors — more under development.

NEW GLC-1 GENERAL LABORATORY CENTRIFUGE — Up
to 6,000 RPM — 4,950 x G — This general laboratory
centrifuge incorporates features not found in com-
petitive instruments. The GLC-1 accepts standard
SORVALL Angle Rotors, plus the new HL-4 Horizontal
Rotor for different carriers to take various size tube
inserts. Removable rotor guard chamber is unique
cleaning feature. The GLC-1 is a completely ad-
vanced concept in table-top centrifuges.

OMNI-MIXER HOMOGENIZER — For the rapid, high-
speed, safe homogenizing of many organic and in-
organic materials. Direct overhead drive. Stainless
steel, plastic, and glass mixing chambers. Chambers
may be lowered into temperature regulating bath,
Capacities from 0.5 ml to 2 quarts.

AUTOMATIC PIPETTES — Accurate, time-saving. For
routine laboratory work in dispensing aqueous solu-
tions, antigens, etc. Models for 0.1 to 3.0 ml, and
1.0 to 10.0 ml.

ALSO: SORVALL-Ribi Refrigerated Cell Fractionator for
disrupting bacteria, fungi, and tissue cells under
controlled conditions.

o J
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Even the “miscellaneous’ took us 24 pages.
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Get the full details on our radiation
counting instruments and accessories

(as well as our complete counting systems)
for life-science research.

Ask for our new 96-page catalog.

It has 24 pages on our liquid scintillation for. To get a copy of Catalog LSR-100, call
counting systems, 16 on planchet counting sys- your local Nuclear-Chicago sales engineer or
tems, 12 on gamma counting systems, 12 on write to us.
radiochromatography systems, and, as the pic-
ture shows, 24 pages on ‘“‘miscellaneous.”” The
remaining 8 pages tell you about radiochemicals,
the Data Retrieval Computer System, and other
items of interest.

NUC:B-8-235

NUCLEAR-CHICAGO
CORPORATION

Within these 96 pages, you're sure to find
the instrument or system that you’re looking

349 East Howard Avenue, Des Plaines, Illinois 60018, U.S.A.
22 JULY 1966

/ Donker Curtiusstraat 7, Amsterdam W, The Netherlands.
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\ you nesittitate
until the RFPs come out and the airplanes are named,
vou'll be reporting to those reporting to those
who answer this ad today.

Insure that your ideas and talents are reflected in the design
of the fighters and transports and spacecraft and missiles that
will fly in the decade of the Seventies. Join the design team at
MecDonnell where the lines for those aircraft, spacecraft, and
missiles are being drawn right now.

At McDonnell you’ll have the security of a backlog of manned
and unmanned spacecraft, a variety of Phantom fighters and
reconnaissance craft, medium assault tactical missiles, lifting
bodies and escape systems, automation and airborne collision
avoidance systems.

You'll find projects staffing-up to meet the spacecraft
demands of planetary environments and Earth-orbital systems.
You'll find STOL a magic word at McDonnell in both fighter
and transport design groups. You’ll find the application of
precise time reference an opportunity with open-ended poten-
tial.

Youll find reentry designs advanced beyond brute force
concepts, and you’ll find tactical weapon systems in study that
exhibit the advantages of creative departure from convention.
You'll find metals technology developments advanced to meet
supersonic and hypersonic design requirements. You'll find a
history of corporate achievement and the continuing stimulus
that turns creative ideas into practical hardware.

If you are a degree-holding engineer, physicist, mathemati-
cian or have specialized in other related fields of science, take
the positive approach to the next decade. Don’t hesitate. In-
vestigate opportunities at McDonnell, today.

. .
e e L L L L L L T T T e N R N el R e

r : 7
]
: v :
i Mail ThisFormTo: W. R. Wardle, McDonnell Employment, Dept.zz-722,Box 516, St. Louis, Mo. 63166 '
] (]
: Name - Phone Age. :
]
: Home Address City & State Zip. :
'| Education: BS MS. PhD Major Field: t
] Date Date Date 1
!
: Primary Experience Arca: !
: Present Position: :
]
g Number of Years T would like to receive application form ] 1
] ]
] i
! MCDONNELL :
: An Equal Opportunity Employer :
e cn e o s 7 e 2 e e  om 8 e 2 = = 2 o = = = = S n o S o b o o T o o o o o o e o o o -~
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hink Clay-Adams

When quality is required in aids for teaching the

Natural Sciences, you can place your confi-

dence in Clay-Adams. Continual research

and precision craftsmanship have helped

maintain the highest possible standards
for almost half a century.

ANATOMICAL MODELS

With emphasis on structural detail, anatomical
accuracy, and durable materials, the models
in this group are outstanding teaching

aids. Clay-Adams offers several models

of every major body structure to satisfy
the needs of varying educational levels

from elementary through medical school,

ANIMAL SKELETONS

A new addition to the Clay-Adams line,
these specially selected specimens

are carefully mounted under the
supervision of osteologists experienced
in the preparation of museum displays
to assure anatomical correctness.

OSTEOLOGICAL MODELS

Clay-Adams skeletons, skulls
and bone preparations are
available in both human
bone or realistic plastic
reproduction. Painstaking

[ U N R D W SR S S S S SN S S0 SIS I I G G S S ey

ftsmanship under the super- 1 I
CT‘? § P I c . pe I Clay-Adams, Inc., Dept. S7226, 141 E. 25th St., New York 10, N.Y. |
vision of expert os?‘eo og_lsts i i
assures perfect articulation. | Please send me illustrated descriptive information on: ]
: — Anatomical Models — Osteclogical Models =
BOTANY AND ! — Animal Skeletons — Botany and Zoology Models ]
1 1
ZOOLOGY MODELS § nome 1
fnvaluable as teaching aids, these 1 I
greatly enlarged and colorful models : Institution :
are also excellent as laboratory 1
. = - Address
ay_ guides for dissection work. 1 1
dams ! cuy Sters |
New York 10, N. Y. U ———— |
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TAKE YOUR PICK

This is EASTMAN CHROMAGRAM
Sheet for thin-layer chromatography

(silica-gel coated)

Of the two, alumina is somewhat the stronger
adsorbent. And, in chromatographic applica-
tions, it is slightly alkaline and provides better
resolution of basic compounds.

Our studies show that for compounds which
separate well on either adsorbent, your final
choice of EASTMAN CHROMAGRAM Sheet may
well depend on the nature of the other compo-
nents in the mixture you’re analyzing. In our
experience, the alumina-coated sheet is particu-
larly well suited to the separation of such sub-
stances as chlorinated pesticides, fat-soluble

A corner of each alumina-coated
sheet has been cut off so that it
can be easily distinguished from
the silica-gel-coated sheet.

This is EASTMAN CHROMAGRAM
Sheet for thin-layer chromatography

(alumina coated)

vitamins, and the DNPH derivatives of some
carbonyl compounds,

You use alumina-coated sheet with the same
ease, the same absence of fuss and mess as the
silica-gel variety. You take the sheet out of the
box, activate it if necessary, spot it, place it in
the EASTMAN CHROMAGRAM Developing Ap-
paratus—and separation begins.

Both types of sheet and the apparatus are
available from your regular supplier of EASTMAN
Organic Chemicals or directly from Distillation
Products Industries, Rochester, N. Y. 14603.

“‘CHROMAGRAM'’ is a trademark.
Patents applied for.

10176

Distillation Products Industries is a division of Eastman Kodak Company

350
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10 ABSORBANCE
GILFORD DIRECT ABSORBANCE
0.000 A 1000 A 2000 A 3000 A

Gilford Spectrophotometers utilize a unique principle to measure Absorbance directly.

The second and third decades. severely compressed in % —transmittance instruments, are
fully expanded in Gilford Instruments—for equal accuracy and resolution throughout the

complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 3.000A —
or it can be readily recorded. Concentration is measurable directly over a 1000:1 range

MODEL 240 SPECTROPHOTOMETER

The Model 240 specirophotometer combines a quality Gilford-designed
monochromator with the dependable Gilford photometric system. This
combination has produced an instrument of unusual accuracy, range,
and versatility—simple to operate and highly productive. The optical
system, characterized by low stray light and high UV efficiency, fea-
tures linear wavelength and slit width controls with numerical indica-
tion. A rugged optical-bench accessory mount and clear, uncluttered
exit aperture plane promote easy alignment and quick interchange of
attachments. The wide range—0.000 to 3.000 A—photometer is a
linear absorbance measuring system of high resolution. Stabilizers
for the photometer and dual-lamp source are contained in a single
solid state supply module. Equipped with a four-position manual cell
positioner.

MODEL 2000 AUTOMATIC SPECTROPHOTOMETER

The Model 2000 is a versatile, all-purpose spectrophotometer of
superior range, stability, and photometric resolution. It is packaged
into two self-contained units: (1) The lamp source, monochromator,
automatic cuvette positioner, and photometer/indicator unit. (2) The
main console with controls, recorder, power source, photometric cir-
cuit, line-voltage regulator, extended cuvette dwell-timer (up to 15
minutes), and circuitry and connections for additional accessories. The
Model 2000 is particularly suited for determining time-dependent
reaction rates and for auvtomatic, quantitative monitoring of effluents
from multiple chromatographic columns or density gradient tubes.
Other applications include observation of dissolution and polymer-
ization changes, spectrophotometric titration, precision turbidimetry|
and colorimetry, large-scale clinical testing, and industrial process
and quality control.

MODEL 300 MICRO-SAMPLE SPECTROPHOTOMETER

The Model 300 is a new concept in precision absorbance spectrophoto-
metry. It is a moderately priced, compact, integrated system whose
photometric range and accuracy, combined with a unique rapid sam-
pling system, provide a versatility and simplicity of operation un-
matched by complex and costly instruments. The unusual capability of
the Model 300 is achieved through the use of three new Gilford ele-
ments: a solid-state photometer, an excellent optical system, and a
vacuum-driven sampling system coupled to a digital absorbance indi-
cator. Accurately metered samples of 500 microliters or less may be
analyzed at a rate of 4 to 6 per minute. The sample cell is filled,
the absorbance measured, and the cell flushed by means of a single
control lever. Absorbance range extends from 0.000 to 2.000A.

Write or call for specifications and quotation.

GILFORD INSTRUMENT LABORATORIES INCORPORATED
Oberlin, Ohio 44074 L Telephone: (216) 774-104] @ Cable: GILLAB




WASHINGTON, D. C. « 133rd AAAS

Order Your General Program

It provides complete, detailed information about all the sessions and symposia scheduled, the
Annual Exposition of Science and Industry, and the Science Theatre.

Program Highlights

Moving Frontiers of Science: Lynn White on The Historical Roots of Our Ecologic
Crisis; Th. Dobzhansky on the Changing Man; Thomas F. Malone on Weather
Modification; Daniel S. Greenberg on Problems of Securing Constructive Legis-
lation.

Washington Academy of Sciences Invited Address: Speaker: P. M. S. Blackett,
Nobel laureate in physics, president of the Royal Society.

Interdisciplinary Symposia: Science in International Perspective with P. M. S.
Blackett, Sir Lawrence Bragg, Victor F. Weisskopf; Political Aspects of the
Population Explosion; Scientific Exchange and Use of Information; Systems of
Pollution Control.

Special Sessions: AAAS Presidential Address by Henry Eyring; the Joint Address
of Sigma Xi and Phi Beta Kappa by Walter Orr Roberts; the Seventh George
Sarton Memorial Lecture; and the National Geographic Society Illustrated Lecture.

AAAS Committees: Committee on Arid Lands symposium on Migration to Arid
Lands; Committee on Science in the Promotion of Human Welfare symposium
on Utility of the Construct of Race; Commission on Science Education.

Sections and Societies: The 20 AAAS Sections and some 90 participating societies
are scheduling specialized symposia and papers.

AAAS Science Theatre: The latest foreign and domestic films.

Exhibits: The Annual Exposition of Science and Industry is in the Exhibit Halls
of the Sheraton-Park Hotel, AAAS Headquarters.

Advance Registration: By registering in advance, you avoid delay at the Registra-
tion Center on arrival; you receive the General Program in time to plan your
dates at the meeting; and your name is posted in the Visible Directory of Regis-
trants when the meeting opens. Use the coupon below.

J. Stinchcomb

AAAS
1515 Massachusetts Ave.,, NW Date of Application. . ... ... .. ...ttt itninnanrcsennenns
Washington, D.C. 20005

(Check 1a or 1b) 1la. [J—Enclosed is $5 Advance Registration Fee. This brings me the General Program and a Convention Badge.
1b. [J—Enclosed is $3 for the General Program. (If | attend the meeting, the Badge, which | need to obtain the privileges
of the meeting, will cost me $2 more.) .

2, FULL NAME (Dr., Miss, €€.) . .uuuettnunueeeonnetossnnneenansionncsesannneeennnensanneeesnnnnseenneeseeen e eeeianannns
(Please print or typewrite) (Last) (First) (Initial)

3. OFFICE [J OR HOME ] ADDRESS . ... ...iuttuttnnintnnensesnueaneeseessoseneaneeseasensnsensenenseneensensnsnesneensaseneasans

4. ACADEMIC, PROFESSIONAL, OR :
BUSINESS CONNECTION .. ... iiiitiitittietiteieentunsenennsasessneeseassasssososnsosennsoennennsasoassnsosssensensensossosns

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as sho\'wn).
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MEETING « 26-31 DECEMBER

Reserve Your Hotel Room

Make sure you have the accommodations you prefer. A list of headquarters hotels of participat-
ing societies appears on page 441. The AAAS headquarters is the Sheraton-Park; the other hotels

are co-headquarters.

The hotel sleeping accommodations are for your convenience in making your
room reservation in Washington. Please use the coupon below and send it directly
to the AAAS Housing Bureau in Washington. Give a definite date and estimated
hour of arrival, and also your probable date of departure. The Housing Bureau
will make the assignment and promptly send you a confirmation.

For more details on all of the above facilities and services, and for a list of the
headquarters of each participating society and section, see the 22 July issue of

Science, page 437.

HOTEL RATES* (Per Day)

Hotel Single** Double Twin Suitesi Parking
Sheraton-Park $10-14 $16-18 $16-18 $30  Free for
(1260) registered
guests
Motor Inn 15 19 19
(214)
Shoreham 10-14 16-18 16-18 35 $2
(900)
Motor Inn 15 19 19 Free for
(100) registered
guests
Washington Hilton 10-16 18-20 18-20 50-75 $2
(1200)

*All rooms are subject to a 4% District transient room tax.

for those who book early.
tOne-bedroom parlor suites; rates for larger suites available vpon request.
There is no charge for children at any of the hotels.

National Park Service

AAAS Housing Bureau
1616 K Street, NW Date of Application ............. ... ... L., Ve
Washingten, D.C. 20006

Please reserve the following accommodations for the 133rd Meeting of the AAAS in Washington, D.C., 26-31 December 1966

**Each hotel has reserved 50 single rooms at $10 and an additional 50 single rooms at $11

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

First Choice of Hotel ..................... ... ... Second Choice. ... ...t Third Choice ............c.cciiiiiiennnnn,
Type of room: Single [] Double []  Double, twin beds []  Svite [] Rate desired ................ Maximum rate. . .....coiveennns
Number in Party ....... ... it Sharing this room will be: ...... ... il

(List name and address of each person, including yourself. Attach list if space is insufficient.)

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

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

0 51 -3 -3 R R R I
(Street) (City and State)

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

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

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

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

Mail this coupon now to the AAAS Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
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353



Laboratory refrigerators are repositories for
solvents and standards, fractions and foodstuffs,
buffers and beverages and, sometimes, even ice.

Our new UltroRac® fraction collector is the smallest,
most compact unit on the market. It is barely larger than
this open journal. As such, it can fit into virtually any
refrigerator. (Rather a significant advantage this, since

it can often eliminate the need
for using a cold room.) And out-
side of the refrigerator, the
modest size of the rectangular
UltroRac (only 13.5” wide by
20” deep) is a most appealing
attribute in a world where labo-
ratory bench space gets scarcer
and scarcer. Ask anybody.

Does such miniaturization
sacrifice capacity? Not a bit. The
UltroRac takes two hundred
tubes (up to 18 mm. X 200 mm.)
in twenty rugged, inert poly-
propylene racks that can be re-
moved, incidentally, without
fuss, muss, gymnastics, or con-
tamination at any time during
collection, and then replaced
with new racks without inter-
rupting the program. And two
or more UltroRacs can be cou-
pled together to expand capac-
ity further.

Other pertinent characteris-
tics: the UltroRac allows timed
flow, drop-counting or volumet-
ric-siphoning methods of col-
lection; programmed collection
with the greatest possible varia-
tion; remote control operation
wherein the control unit can be
readily removed from the collec-
tor; no long plastic delivery tub-
ing—absolute minimum holdup
between column and tube.

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852

LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden
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But a fraction collector?

How about reliability, since a fraction collector that
is unreliable can be the bane of a researcher’s existence,
a waster of his time, and a frustrator of his plans? Well,
since unreliability in fraction collectors often originates

with exposed microswitches
and relays that eventually be-
come corroded, wé've done
this: most of our switches, all
of our relays, and the counting
mechanism also, are hermeti-
cally sealed into our control
unit. The only switches not
sealed into our control unit are
of the glass-enclosed, hermeti-
cally-sealed dry-reed type which
are operated magnetically from
outside the glass envelope. Also,
all parts of the UltroRac which
might come in contact with lig-
uids are of stainless steel or
plastic. These precautions do
wonders for reliability and
peace of mind.

Final germane thought: we
are also the designers and
manufacturers of the RadiRac®
line of fraction collectors and
there are more of these in use
in the world than any other
fraction collector. They're reli-

~ able too. (But don’t try to fit

these RadiRacs—or those other
fraction collectors that shall
remain nameless—into your
refrigerator.)

For information on our new
compact UltroRac and/or our
RadiRac line of fraction collec-
tors, please write and request
bulletin 700087.
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An open question to
BIOANALYTICAL GAS
CHROMATOGRAPHERS:

DO YOU WANT
EQUIPMENT
SPECIFICATIONS
—0R
GUARANTEED
RESULTS

?

WARNER-CHILCOTT LABORATORIES
INSTRUMENTS DIVISION
Richmond, Calif. ¢« Morris Plains, N.J.

With Warner-Chilcott Gas Chromatography, you get equipment that is
guaranteed to give the results you need for your specific application. You
needn’t labor through pages of complex specifications—and then wonder
if you've purchased the right system. ’

We have devised a unique new kind of customer insurance called Opera-
tion GRASP. It stands for GAS REVIEW and APPLICATIONS STUDY
PROGRAM, and it's a new concept to guarantee that your Warner-Chilcott
Gas Chromatograph suits your individual needs.

Operation GRASP consists of three major elements:

1. A Warner-Chilcott Gas Chromatography System — a versatile, modular
system with up to 20 basic building blocks that fit into dozens of configura-
tions depending on your biomedical applications. These include respiratory,
anesthetic, and blood gases; blood and tissue volatiles; lipids; fatty acids;
glycerides; phospholipids; sterols; steroids; biological toxins and narcotics;
barbiturates; tranquilizers; pesticides; and carbohydrates. You get our
technical recommendations on how much system capability you need —

and what you don’t need.

2. The Warner-Chilcott Training Seminar. Free to every purchaser of a
Warner-Chilcott Gas Chromatography System. In one week, you learn to
operate this equipment for your specific application—and you learn in our
modern, well-equipped training laboratory at Morris Plains. You learn

how simple Warner-Chilcott plumbing and electrical connections are—
because you set up the system yourself, step-by-step, using our foolproof
set-up method. You even get a certificate of achievement.

3. You. You are the reason why Warner-Chilcott has developed the other
two elements of Operation GRASP. They’re designed to make you a satisfied
customer and user, and to give you a good grasp of gas chromatography
principles, especially in the practical techniques you need. When you
complete the seminar, your equipment will be as familiar to you as your

right arm—and just as useful.

A new proficiency for applied chemical analysis by gas chromatography
is the result of this combination: the Warner-Chilcott System, and Training
Seminar, and You. Send in the handy coupon now and learn more about
how Operation GRASP can benefit you.

Warner-Chilcott Laboratories Instruments Division
200 South Garrard B’lvd., Richmond, Calif. 94808

Please tell me more about Operation GRASP.

Name Title/Dept

Company/Institution
Address Phone
City State Zip
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SANBORN > sensing > signal conditioning > recording / display / storage

Why search

and pay for "'custom’ recorders?

...when Sanborn offers a choice of standards like this

e Ol@g:.

e 00 &

The specific recording method required in your bio-
physical work can be matched exactly in a standard
Sanborn system: instantaneous thermal recording
to 150 cps . . . photographic recording to 500 cps
with dry, continuous charts available immediately
for evaluation . . . or fast-response ultraviolet re-
cording up to 5000 cps with immediate trace de-
velopment in room light. Photographic and UV
systems also permit full chart-width traces, trace
overlapping and positioning along a common base-

‘Write for new 18-page catalog illustrating
and briefly describing more than 78 San-
born instruments and systems for all fields

ﬁﬁm of medicine and medical research. Request
—El Medical Catalog MSF-1.

line. Additional choices include: one to eight chan-
nels, later expansion of 4-channel systems to 5-8
channels, up to 9 chart speeds, horizontal or verti-
cal chart plane, simultaneously visual monitoring of
up to 8 waveforms on a built-in 17” scope, 22 plug-
in preamplifiers to match your signals precisely.
For complete information, write to Sanborn
Division, Hewlett-Packard Company, Waltham,
Mass. 02154. In Europe: H.P.S.A,, 54 Route des
Acacias, Geneva.

|

HEWLETT —

PACKARD ﬁ SANBORN
DIVISION

Measuring for medicine and the life sciences
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This cross-sectional view shows why KIMAX® beakers
are a cut above the ordinary. Walls that are uniform
and heavier...rugged rims built to withstand long
hard use...an improved pour-out design. And note
the printed volume scale — another thoughtiul im-
provement you now get at no extra cost. Altogether,
guite a change from the beakers on the market just
a few years ago.

Kimble now is offering beakers and Erlenmeyer
flasks in lower case quantities, for convenience and
economy.

Shouldn’t you look at it this way, for the best value
in scientific glassware?

Owens-ILLINOIS

Maker of Kimble Products
Toledo, Ohio 43601

APPROX,. YVOLUMES




High Capacity ‘»

SE L o

"~ Collection of Trace [:mﬁLpunents

f
I

one PrepMaster'does three jobs

‘Whether you’re looking for high resolution, high capac-
ity or collection of trace components in a preparative
gas chromatograph, the F & M PrepMaster meets all
requirements . . . because it accommodates, with equal
ease, the large-capacity (short-wide) and the high-
resolution (long-narrow) columns.

High Resolution—When you want to collect only
micrograms or even a few milligrams, of a major com-
ponent, equip your PrepMaster with long-narrow
columns (over 100 feet of 34 or shorter lengths of
34-inch OD column, depending on the desired degree of
resolution.) In the chromatogram illustrated at lower
right, the PrepMaster separated a 2.0 ml sample of

premium gasoline on 32 feet of 34{-inch column; approxi--

mately 50 milligrams of one component was collected
with a purity of 97.99,, for subsequent identification by
infrared spectrometry.

High Capacity—When you want to collect very large
volumes of a major component, use the short-wide
columns (up to 80 inches of 4-inch OD). In the chromat-
ogram of a turpentine separation, illustrated on the
left, the PrepMaster automatically made injections of
about 65 ml each every half-hour for 30 hours, until
3480 ml of the two major components (« and S-pinene)
were collected, each at a purity of better than 987.

Collection of Trace Components—When you want to
collect a trace component from a mixture, a great deal
of time can be saved by using short-wide columns and a
large sample size. With this technique, the trace com-
ponent can be collected in an adequate quantity after
only a single run. In the chromatogram at upper right,
a 10 ml injection of a proprietary plasticizer compound
was made on 40 inches of 4-in. OD column and the
impurities (small peaks at right of major peak) were
separated out and collected apart from the main com-
ponent.

Despite its unique versatility, the F & M PrepMaster
is competitively priced: $7995.00 for the basic instru-
ment including recorder (f.o.b. Avondale, Pa.) For full
information, call the Chemical Instrumentation Sales
Representative at one of the 41 Hewlett-Packard sales
offices in the U.S.A.

Hewlett-Packard, F &M Scientific Division, Route 41,
Avondale, Pa. 19311. In Europe: F & M Scientific
Europa N.V., Basisweg (Sloterdijk), Amsterdam, The
Netherlands.

HEWLETT =

PACKARD WD) ¢ & M SCIENTIFIC
DIVISION
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Electron
Microscop
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Listen and watch
for the
latest news
from the

Sixth
International Congress
for Electron Microscopy

Kyoto, Japan

World’s Highest Standards in Quality Instrumentation

/V / ® PHILIPS
0/e/CO It ==t

Division of Philips Electronics and Pharmaceutical Industries Corp.
750 South Fulton Avenue, Mount Vernon, New York 10550
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icture made by Dr. T. Wentink, Jr., Avco/RAD. ;

““POLAROIO” ®

Polaroid’s latest film brings
you information from the

Infrared in 15 seconds.

It’s called Polaroid Type 413 Land Infrared
Film. lts spectral sensitivity extends from the
visible into the infrared beyond 9000A, peak-
ing at 8400A. Its development time is 15 sec-
onds.

Being able to see your infrared pictures on
the spot has important advantages. You can
go ahead with testing or experimentation un-
interrupted. If you need a record of spectro-
graphic data, for example, you’ve got it then
and there. Picture A—arc emission spectra,
6000A-8800A—is an example of the sharp,
detailed record you get after a 15-second
pause in operations. (Top and bottom records
are CN spectra, middle record is a copper
spectrum.)

Also, if your picture requires special or
elaborate equipment, Type 413 film saves
you the risk of having to set it up twice.
Picture B, for example, a microspectrograph
of the cones of the retina, required the use of
infrared lighting because visible light causes
bleaching of the pigments. The scientist who

took it saw his results immediately and knew
he had a perfect picture while his set-up was
still intact.

While on-the-spot recording is the most im-
portant advantage of this remarkable new
film, it isn’t the only one. Type 413 film is also
three times as sensitive as conventional infra-
red films. Its A.S.A. equivalent speed is 800
without filters. Since this permits faster shutter
speeds and smaller lens apertures, the film is
ideal for applications like aerial photogra-
phy. In Picture C—an aerial shot of a potato
field used for plant pathology testing—you
can see how clearly the film was able to re-
cord the fungus-infected areas (dark rectan-
gles) using an extremely fast exposure setting.
Shot was made at f/32 and 1/300th of o
second.

And Type 413 film is as easy to use as any
other Polaroid Land film. It can be used in
almost all standard Polaroid Land cameras
and camera backs using Series 40 film and
the procedure is the same. Just snap the pic-

ture, pull the tab, and peel off the finished
print in 15 seconds. Because it's as simple as
that to use, the film will enable technicians
and other personnel who may not be trained
photographers to take perfect infrared pic-
tures whenever they’re needed. Picture D,
for example, a record of the infrared reflec-
tance of concrete curing compounds, is a type
of photograph often called for in materials
testing—and any Sunday photographer could
have filled in and done the job.

Because of these advantages,Type 413 film
will have wide use in almost every field of in-
dustrial and scientific photography. In laser
research, spectrographic analysis, specialized
industrial photography where heat is a fac-
tor, plant pathology, general medical re-
search—wherever there is a need to investi-
gate the infrared.

If you would like to know more about our lat-
est film, write to: Sales Department, Polaroid
Corporation, Cambridge, Mass. 02139.

Polaroid Corporation
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Does

more work

because
It loafs.

The quietly reliable B-20 high

Key element in any high speed centri-
fuge is the drive system. Only IEC’s B-20
employs a flexible belt-type drive, not a
direct drive. It's the same drive used in
IEC’s advanced ultracentrifuges.

This drive system relieves the motor of
direct torque stresses. The motor purrs
quietly along at lower speeds; the shaft
spins at high speeds. Result is, minimum
brush replacement and motor repair, max-
imum reliability. Belt-drive is the key to
less down-time, far longer life, quiet oper-
ation. In addition, no other refrigerated
centrifuge offers so many time-saving,
work-saving, efficiency-producing features.

INTERNAT!BNAL@ EQUIPMENT CO.
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194

speed refrigerated centrifuge.

A new Turbo-Cover (patent pending)
stabilizes the rotor with a powerful vortex

of air, preventing sediment shake-out due '-

to low-speed wobble on deceleration. Con-
trols are fully automated, giving you more
cycles per day. ' _ -

The B-20 will spin two full liters in an
angle rotor; 4 x-250 ml in a swinging
bucket rotor; delivers an ultimate force
level of 46,300g.

These are highlights of the one high
speed refrigerated centrifuge that does
more work, relieves downtime headaches.
Send for Bulletin B-20 for the full story.
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TIRED OF
BEING A

PLUMBER?

GET INSTANT
RELIEF WITH
“CHEMINERT”
FITTINGS
AND VALVES

designed specifically for liquid
chromatography and chemical
analysis systems

Glass Connector

S.S. Adapter

Luer Adapter ‘

Teflon* End Fitting i
*DuPont Trademark

Chemically inert

Zero dead volume

500 psi pressure rating
For 1/16” Teflon™ tubing

“Cheminert” valves eliminate the
problem of dead volume or mixing
cavities in flow shut-off and flow
switching. Available in 2-way,
3-way and 4-way designs.

Write for literature.

 e—)

CHROMATRONIX
INCORPORATED

2743 8th St., Berkeley, Calif. 94710
Phone: (415) 841-7221
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reprints, I suggest that the authors in-
clude a mimeographed list of all
their previous publications in the field,
with asterisks by papers of particular
note. Nothing is more frustrating than
to be criticized through ignorance
of one’s own previous work. Such a
list would increase the probability of
the recipient finding and reading the
author’s early papers and important
papers and of referring to them in his
next publication.

In order to achieve immediate bene-
fit from these professional courtesies,
I further suggest that investigators
review their publications in the last five
years and notify authors cited, and

finally that publishers include in their

instructions a reminder to authors to
notify authors cited.

If these professional courtesies be-
come accepted, I believe that the inter-
change of ideas and information among
scientists would be greatly facilitated,
duplication of effort reduced, and dis-
puted points between different schools
of thought resolved more quickly.

Davip A. MILLER
Department of Physiology, School of
Medicine, Tulane University,
New Orleans, Louisiana 70112

Observations on Observational

and Other Astronomy

K. S. Thorne’s article “gravitational
collapse and the death of a star”
[Science 150, 1671 (1965)] forms a
good illustration of whither science is
going and indicates a change which,
to us old-timers, is not an improve-
ment. The author starts off by saying,
“What is the fate of a star. . . ?
This is a question which observational
astronomy has done but little to
answer . . .” and he then continues.
“Despite the paucity of observational
data, theoreticians are now able. . . .”
Since Thorne admits that, theoretically,
there are no equilibrium configurations
for dead stars containing more than
1.2 times as many baryons as the sun,
that such objects must collapse into
a singularity, and that the prospect
for observing these is nil, it is hardly
fair to blame the observers for not
having observed them, and I shall con-
fine my remarks to the dead start of
smaller mass.

Having spent more than 40 years
trying to find faint stars with large
motions, largely for the dual purpose
of determining the luminosity function

and of finding more white dwarfs—
the dying stars of which Thorne speaks
—1 can only marvel at the author’s
disregard of what observational as-
tronomy has accomplished. I have
found and published data on more
than 1300 white dwarfs; Greenstein,
using the 200-inch telescope, has done
a great deal of very important work
on the spectra of the brighter speci-
mens. But don’t the theoreticians real-
ize (i) that probably at least half the
white dwarfs now known are too faint
for spectroscopic observations, even
with the 200-inch telescope, and (ii)
that to obtain spectra for the other
half would probably tie up the 200-
inch telescope for the equivalent of
several full years, as well as a similar
200-inch in the Southern Hemisphere
—which we haven’t got yet? Most as-
tronomers think there are a few other
problems in observational astronomy
that deserve the attention of the 200-
inch.

Thorne says that “Astronomical
measurements of the masses and radii
of radiating white dwarfs are in fairly
good agreement with the predic-
tions. . . .” The proper way to state
this would be to say that present
theoretical predictions are in fairly
good agreement with the observed
masses—the mass of Sirius B having
been known for more than 50 vyears.
No radii have ever been observed:
they are calculated from the assumed
laws of radiation.

Finally, in a discussion of the cen-
tral densities of white dwarfs, neutron
stars, and so on, the curves drawn
are continued to 1022 g/cm?, and in
the text the discussion of the theoreti-
cal singularities resulting from super-
nova explosions of massive stars is con-
tinued to densities of 10, beyond
which the admission is made that
theory is “far from completion.”” Since
we are now talking about nuclear den-
sities of the order of 10'* to 103,
these new values represent extrapola-
tions by factors of at least 107 to
1034, This brings to mind William
Whewell’'s comment: “The cultivation
of ideas is to be conducted as having
for its object the connexion of facts;
never to be pursued as a mere exercise
of the subtlety of the mind, striving to
build up a world of its own, and
neglecting that which exists about us.
For, although man may in this way
please himself, and admire the crea-
tions of his own brain, he can never,
by this course, hit upon the real
scheme of nature.” This was used as
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This 32 ton giant
was only the half

of it!

We delivered two of these huge
sterilizers (with a chamber size of
33 x 5 x 5) to the C. H. Bard
Company of Murray Hill, New
lersey.

They're impressive units all
right, but more important to you is
the fact that we can engineer al-
most any size Industrial Power-
Clave Sterilization System (small,

medium, or large) for your appli-
cation.

The Castle Industrial Power-
Clave can save time and money
through its outstanding flexibility,
safety, and ease of operation.
There's a wide choice of chamber
sizes as well as controls (steam,
high vacuum, ethylene oxide, and
combinations). Almost any kind of

a special can be engineered.

Why not put an Industrial Pow-
erClave to work saving money in
your plant. Ask for our descrip-
tive brochure on Industrial Power-
Clave Sterilization Systems. Wil-
mot Castle Company, Rochester,
New York 14602.

WILMOT CASTLE COMPANY
a subsidiary of Ritter Pfaudler Corporation
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THE i
(EMICAL RUBBER
: co.

M The world’s most “reached for” scientific
source book for over half-a-century!

M Now off the press. Over 1800 pages of
chemistry, physics and mathematical
tables!

W Completely revised and expanded!

M 110 newly added pages!

M Up-to-date data on:

Gravametric Factors — Elementary
Particles — Magnetic Materials —
Electron Affinities — Heat Capacity
of Aqueous Solutions — Dimension-
less Groups . . . and Much More !

M Order this valuable reference today!

Cat. No. 66-447 ...........................$17.50 each

(Outside U.S.A. add 50¢)

we CHEMICAL RUBBER co
Dept. $-38, 2310 Superior

Cleveland, Ohio 44114 A-5518
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a full-page advertisement in Science
(10 April 1959, p. 931) by the Rand
Corporation, and it might well serve
as a text for the theoretician in the
computer lab.

WILLEM J. LUYTEN
University of Minnesota,
Minneapolis 14

Luyten’s contributions to our under-
standing of white dwarf stars are so
basic to all work in the field that his
comments deserve serious attention.

Luyten’s inference that I am dis-
satisfied with the contributions of ob-
servational astronomy to our knowl-
edge of the deaths of stars is a mis-
understanding resulting from my poor
choice of phraseology. In actuality, I
find it inspiring that, despite the great
technical difficulties involved, observers
can discover as much as they have
about the final stages of stellar evolu-
tion.

Of the four subtopics in “Gravita-
tional collapse and the death of a star”
—white dwarf stars, dynamics of sup-
ernovae, neutron stars, and collapse to
zero volume—only white dwarfs are
amenable to extensive observational
study. Luyten wishes that I had devoted
a larger portion of my article to ob-
servational results on white dwarfs.
However, great progress has been made
recently in our theoretical understand-
ing of supernovae, of neutron stars,
and of gravitational collapse, whereas
by comparison white-dwarf observa-
tions and theory have changed little
in the last 5 years. To do justice to
exciting recent developments, it was
necessary to be brief in describing the
beautiful but well-known observational
and theoretical results on white dwarfs.

Luyten fears that the present trend
of science is to pursue mathematical
computations in an experimental vac-
uum. On the contrary, it seems to me
that recent developments furnish beau-
tiful examples of the manner in which
observation and theory are jointly, and
inseparably, responsible for the prog-
ress of science. For example, the com-
putations reviewed in my article pro-
vide a link between experimental nu-
clear physics and experimental elemen-
tary particle physics on the one hand,
and observational astrophysics on the
other: From experimental laboratory
studies one obtains a fairly reliable
understanding of the properties of mat-
ter at and below nuclear density
(s 10%5g/cm3). One then uses this lab-
oratory-based knowledge, together with
arbitrary assumptions about the equa-

tion of state of matter at supranuclear
densities, and together with the theo-
ries of relativity and of hydrodynam-
ics, to compute the properties of super-
dense stars, the dynamics of super-
novae, and the dynamics of collapse
to zero volume. Happily, one finds
that, although the results of the compu-
tations are highly sensitive to the
known properties of matter at subnu-
clear densities, they are insensitive to
the unknown equation of state at sup-
ranuclear densities (7). From these ex-
perimentally based computations one
concludes that supernovae, collapsing
stars, and young superdense stars
should all be copious sources of x-
rays, of neutrinos, and of gravitational
radiation. This conclusion provides an
important impetus to the development
of the very young, and as yet neces-
sarily primitive, fields of neutrino as-
tronomy and x-ray astronomy, and to
the search for gravitational radiation.

The scope of observation, far from
being decreased, is undergoing in the
newer developments of astrophysics
the greatest enlargment of this century.
Everyone will agree with Luyten when
he stresses that observation is the foun-
dation of all knowledge; and everyone
is excited by the new realms of ob-
servation which modern astrophysics
is opening up.

Kip S. THORNE

Palmer Physical Laboratory,
Princeton, University,
Princeton, New Jersey
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Quarks Defined

May I add a linguistic remark to
Edwin M. McMillan’s lecture on par-
ticle physics (27 May, p. 1210).
McMillan states that Murray Gell-Mann
suggested the name “quarks” for a pos-
sible set of particles, using a “made-up
word originally used by James Joyce
in an entirely different connection.”
In German the word quark is not a
made-up word, but is the term for a
somewhat gluey cottage cheese. Maybe
the “hadrons” should be called quarks.

WiLLY LEY
37-26 77th Street,
Jackson Heights, New York 11372
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DIFFERENTIAL
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A calibrated micrometer
returns the manometer
fluid to its balanced
position by movement of
a piston in the enclosed
volume. This obviates the
need for calibration of
glassware and simplifies
calculations.
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EXPERIMENTS under

100% Oxygen, Hydrogen, COz, etc.
All glass differential

manometers with a reference
flask for each active flask

to eliminate gas penetra-
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GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562
or telephone: 608/836/1551

*Tygon is the registered trademark
of the U.S. Stoneware Company
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SCIENCE

Medical Ethics

The physician historically has occupied a unique position in society.
This singularity is rapidly being destroyed by the public and by physi-
cians. The loss is due chiefly to erosion of medical ethics. In my view
medical ethics depends importantly on whether the starting point is
religious, existentialist, or wholly materialist. Each leads to its own
particular reasoning, and when the reasonings are mixed an almost in-
soluble confusion results. Ethics cannot be formulated or enforced by
committees, panels, or chest beating; ultimately it is a matter of the
head and heart. I shall give examples of the ethical problems medicine
now faces; their solution will depend upon individual beliefs.

The sanctity of the human body has long been considered inviolate,
as has the relationship between patient and physician. It is on just these
questions that the problem of consent for operations, drug testing, organ
transplantation, and experimentation has hit a snag. Despite millions of
words, we are no closer to solving such problems than we were before
the Kefauver investigation. Indeed, we have managed to hide our di-
lemma by the simple device of word coverage. The recent flurry of TV
spectaculars concerned with surgical operations highlights the question;
a man’s innards and his sufferings are freely and intimately presented to
the untutored public for their delectation in a kind of electronic Roman
circus!

Privacy of both body and mind seems to be an aging idea that no
longer deserves credence. Recently there have been repeated assaults
upon this last remnant of man’s dignity, especially when a celebrity
or “public person” is concerned. The health of the President or of the
Prime Minister is said to be of concern to everyone and therefore should
be public knowledge. At the other extreme, sexual behavior is said to be
a private affair, but recent literature shows how untrue this is. Sexual
behavior is now depicted as a series of physiological responses made
operational by biochemists and measurable by psychologists, perhaps for
the benefit of sociologists.

Science has awakened a quiescent medical ethics with such headline
stimulants as “chronic dialysis,” “organ transplantation,” and, most re-
cently, “artificial hearts.” Government spending is leading to active fed-
eral participation in the conduct of both medicine and research, and so
in their ethics as well. Radio, television, and science-reporting have
questioned the right to privacy and the inviolability of the doctor-patient
relationship. Even the right to die with some degree of dignity is being
reexamined. If there is such a thing as an expert in medical ethics, we
need him badly, but I suspect he is nonexistent.

In the present circumstances all of us might well consult the ancient
Hippocratic Oath. It reads in part as follows: “The regimen I adopt shall
be for the benefit of my patients according to my ability and judgment,
and not for their hurt or for any wrong. . . . Whatsoever house I enter,
there will I go for the benefit of the sick, refraining from all wrongdoing
or corruption. . . . Whatsoever things I see or hear concerning the life of
men, in my attendance on the sick or even apart therefrom, which
ought not to be noised abroad, I will keep silence thereon, counting
such things to be as sacred secrets.”

Those words have been a guiding light for medicine for 2500 years.
Does not their spirit provide a beacon reliable for both today and
tomorrow?—IRVINE H. PAGE, Director, Research Division, Cleveland
Clinic, Cleveland, Ohio
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Now available
with facilities for
carbon dioxide
atmospheres!

The versatility of the already-versatile line of
NATIONAL Air-Flow Incubators has now been incr-
eased by the addition of facilities for carbon dioxide
atmospheres! Just specify on your order.
NATIONAL Air-Flow Incubators in two floor models
—the 88%” high #3412 as shown and its 72-inch
counterpart, #3416 — are designed for use where
floor space is at a premium and high-volume cul-
turing is the rule. And, of course, the table-model,
#3418, also is available with CQ, atmospheres.
The new 3400 series Air-FlowIncubators offer many
more advantages besides CO, atmospheres:

e New hinge design permits unit to be placed
adjacent to other apparatus (or walls) without
interfering with door opening and closing.

¢ Low-velocity mechanical air circulation mini-
mizes temperature gradient with minimum
drying action.

® Top-mounted control panel (including CO;
controls) eliminates accidental temperature
control re-settings.
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® Adjustable perforated aluminum shelves are
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inlets, etec.
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"to solve a given problem is more diffi-

cult. In observational research, if one
line doesn’t pan out, the researcher can
shift to another question, or even to
another field. But when you’ve got a
problem to lick, the problem doesn’t
change—only your thinking about it
must change.”

“Observation—say, measuring how
many times a bird in flight flaps its
wings—is important in science, espe-
cially when it starts free-swinging think-
ing, but less interesting to me.”

While Tishler is not unaware that
observations of the flight of birds prob-
ably helped to get the first airplane off
the ground, it is obvious that any
thought he might give to a bird in
flight would start with a wish to get
a man up there.

Also responsible for the character
of the Merck “group” are Karl Beyer
and Lewis Sarett. Beyer, senior vice
president for research at the West
Point laboratories, led the development

| of ‘the thiazide diuretics and is presi-

dent of the Federation of American

Societies for Experimental Biology.-

Sarett synthesized cortisone for Merck
within 2 years after he took his Ph.D.
at Princeton and has since risen to
vice president for research at Rahway.
All three men have an unaffected di-
rectness more often met on the campus
than in the board room, and their
cheerfully modest air does indeed sug-
gest that it would not be too onerous
to be part of the Merck group.

$85,000 NMR Spectrometer

For the June Ph.D., deciding where
to place his career, the instruments
available in a well-heeled industrial
laboratory like that of Merck are an
inducement that many academic labo-
ratories still cannot match. Take, for
example, the $85,000 nuclear magnetic
resonance spectrometer that will be im-
portant in the new addition to Merck
research announced at the laboratory
dedication: a biophysics department
headed by Nelson Trenner.

The spectrometer is one of the latest
models, equipped with a computer for
time-averaging, and has a highly sta-
bilized and homogeneous magnetic field
controlled by a feed-back -element
linked to a natural frequency of vibra-
tion of the water molecule.- Trenner
says he is perfectly satisfied with the
stability achieved; in his view, this is
the first NMR instrument that makes
study of complex biological interactions
really feasible at physiological concen-
trations.
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BIOCHEMICAL
PATHOLOGY

Proceedings of the First In-
ternational Symposium, June,
1965, and reprinted from the
January, 1966 issue of

Laboratory
Investigation.

Biochemical pathology is new
and relatively undeveloped.
The present Symposium gath-
ers together current concepts
and discoveries in the field,
and points to areas in which
further research is called for.
Five general topics are cov-
ered: fatty liver, amyloxdoms,
necrosis, virus-cell interac-
tion, and carcinogenesis.
Each is introduced by an
analytical and critical survey.

This new knowledge of the
fundamental changes in cells
at the level of biochemical
structure is important read-
ing for biochemists, patholo-
gists, and others interested in
what is currently known
about basic biological events.

Organized and edited by Em-
manuel Farber, Department
of Pathology, University of
Pittsburgh School of Medi-
cine; and Peter N. Magee,
Toxicology Research Unit,
Medical Research Council
Laboratories, Surrey, Eng-
land.

1966, approx. 250 pp., many
figs., $7.50

THE WILLIAMS & WILKINS CO.
428 EAST PRESTON STREET
BALTIMORE, MD. 21202

Publishers of Books and Periodicals
in Medicine and the Allied Sciences.
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'A request for-an electron-spin res- | Yy "

onance instrumient is contemplated,
Trenner said, since this is now essential
for studying the free radical inter-
mediates by which most enzymes are
thought to operate.

Trenner hopes soon to be set up for
x-ray crystallographic methods that
will show what happens when a crystal-

line solid is allowed to interact with a°

molecule in solution.

“Someday,” Trenner said, “it might
be possible to inject low molecular
weight substrates into a living cell and
monitor what happens by the changing
spectroscopic pattern. We hope to use
these structural studies to discover new

biodynamic substances. But even if we .| "

don’t succeed in that we should, at a
minimum, be able to eliminate many
substances that are not biologically ac-
tive and relieve the animal people of
drug assays that require much time and
are subject to the uncertainties that
follow from the well-known differences
of drug reactions among the dlﬁevent
species.”

T. L. CAMPBELL -

AAAS

References and Notes
1. C. Kidson and K. S. Kirby, Nature 203, 599
(1964).

2. All photographs by Morris Warman except
‘where otherwise credited.

Forthcoming Events

- August

22-24. Compater and Information Sci-
ences, symp., Columbus, Ohio. (J. T. Tou,
Communication Science Research Center,
Columbus Laboratories, Battelle Memorial
Inst, 505 King Ave., Columbus, Ohio
43201)

22-24. Physiology 12th Scandinavian
congr., Turku, Finland. (K. Hartiala,
Dept. of Physiology, Turku Univ., 'I‘utku)

22-26. Society of Pboto-Opdal
mentation Engineers, 11th annual techni-
cal symp., St. Louis, Mo. (R. T. Hedden,
16 Harneywold Dr., St. Louis 63136)

22-26. Poultry Sclence Assoc., Utah

State Univ., Logan. (C. B. Ryan, Dept. of
Poultry Science, Texas A&M Univ., Col-
lege Station 77843)

22-27. Food Sciemce and Technology,
2nd intern. congr., Warsaw, Poland. (A.
Borys, Inst. Przemyslu Miesnego, Rako-
wiecka 36, Warsaw 12)

22-27. Pan American Federation of As-
sociations of Medical Schools, 1st general
assembly, Bogota, Colombia. (E. Braga,
Caixa Postal 26-ZC-39, Rio de Janeiro,
GB, Brazil)

22—10 Science, 11th Pacific congr., To-

kyo, Japan. (Pacific Science Assoc., Bish- |

op Museum, Honolulu, Hawaii 96819)
23-25. Biological Photographic Assoc.,
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inverted mi microscope specifically for
tissue culture and other biological studm‘l

Somebody has. It’s the Wild M-40.

This is no modification. It's the newest, highest state-of-the-art in
mverted microscope design and construction. In mechanical preci-.
sion. In optlcal qual:ty And in conveniences, operatmgspeedand ease.

It's the first of its kmd, a typical Wild classic. Write for Booklet M-40.
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Which beam is best for you?

9" x 18" RECTANGLE

Intensity: More than one solar constant with
close spectral filtering—1400. w/mz2,
Uniformity: Better than +2%.

Spectral Match: Closely approximates air-
mass-zero solar radiance.

New Spectrosun® Solar Simulators pro-
duce ultra-uniform sunlight in beam shapes
that deliver the radiant power where it is
wanted, without wasteful spill-over. Each is
self-contained, compact and mobile...safe
and simple to operate and maintain. Each
accepts full range of accessories for nearly
any experiment or test.

Write or-call for full technical information.

et formaton.
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s pec t rolal
L
A Division of Textron Electronics, Inc.
12484 Gladstone Ave., Sylmar, Calif, 91324
(213) EM 5-4623
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36th annual mtg.,, Lexington,
Brook, The Association,
Medical College,
York, N.Y.)

23-26. Electronics, western show and
conv., Los Angeles, Calif. (S. Sensiper,
WESCON, 3600 Wilshire Blvd., Suite
1920A, Los Angeles 99005)

23-30. Luminescence, intern.
Budapest, Hungary. (G. Szigeti, Research
Inst. for Technical Physics, Hungarian
Acad. of Sciences, P.O. Box Ujpest 1, No.
76, Budapest)

23-1. Radio Astronomy and the Galac-
tic System, symp.. Noordwijk, Nether-
lands. (J. H. Oort, University Observatory,
Leiden. Netherlands)

24-26. Principles of Radiation Protec-

Ky. (P.
Cornell Univ.
1300 York Ave., New

congr.,

tion, conf., Oak Ridge, Tenn. (Special
Projects Office, Oak Ridge Associated
Univs., P.O. Box 117, Oak Ridge, Tenn.
37830)

24-29. International Soc. of Blood
Transfusion, 11th biennial congr., Sydney,
Australia. (G. T. Archer, 1 York St., Syd-
ney)

24-29. Prehistoric and Protohistoric
Sciences, 7th intern. congr., Prague,

Czechoslovakia. (S. J. De Laet, Seminaire
d’Archéologie de 1'Université, 2 Blandijn-
berg, Ghent. Belgium)

25. Scandinavian Pharmacologists, mtg.,
Turku, Finland. (K. Hartiala, Dept. of
Physiology. Turku Univ., Turku)

25-27. Inter-Union Commission on
Solar and Terrestrial Relationships, mtg.,
Belgrade, Yugoslavia. (C. W. Allen, Univ.
of London Observatory, Mill Hill Park,
London N.W.7, England)

26-29. Low Temperature Calorimetry,
conf.,, Otaniemi, Finland. (O. V. Loun-
asmaa, Dept. of Technical Physics, Inst. of
Technology, Otaniemi)

26-29. Rural Sociological Soc.,
mtg., Miami. Fla. (J. A. Beegle, Dept. of
Sociology and Anthropology, Michigan
State Univ., East Lansing)

26-2. Biometeorology. 4th intern. congr.,
Rutgers Univ., New Brunswick. N.J. (F.
Sargent. II. 524 Burrill Hall, Univ. of II-
linois, Urbana 61801)

27. American Assoc. of Electromyog-
raphy and Electrodiagnosis, San Fran-
cisco, Calif. (M. K. Newman, 16861 Wy-
oming Ave.. Detroit 21, Mich.)

27--28. Society for the Study of Social
Problems. annual mtg., Miami Beach, Fla.
(F. F. Lee. Dept. of Sociology and An-
thropology. Northeastern Univ., Boston,
Mass. 02115)

28-1. Association of American Geog-
raphers, Toronto. Ont., Canada. (J. K.
Hart, 1146 16th St., NW, Washington,

. D.C. 20036)

28-2. Hormones, Laurentian conf.,
Mont Tremblant, P.Q., Canada. (J. San-
ford, 222 Maple Ave., Shrewsbury, Mass.
01545)

28—4. Electron Microscopy. 6th intern.
congr.. Kyoto, Japan. (Chairman of the
Organizing Committee, Inst. for Virus Re-
search. Kyoto Univ.. Kyoto)

29—1. Technical Information Center Ad-
ministration, 3rd annual conf., Philadel-
phia, Pa. (M. Warrington, Graduate School
of Library Science, Drexel Inst. of Tech-
nology, Philadelphia 19104)

29-31. Preparation and Properties of
Electronic Materials for Control of Ra-

annual
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rator. water pres-
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has made it impossible to
use a water aspirator prior

to the use of your product.”

PROFESSOR OF
BIOCHEMISTRY

If you have a water pressure
problem, or can’t hook into a
vacuum line, or simply want
the best filter pump available,
use the Nalgene Filter Pump.
Precision molded of polypro-
pylene, it resists corrosion and
won't break. It outperforms any
other pump of its kind, at any
price. And it costs a lot less.
Assortable with other Nalgene
labware for maximum dis-
counts. Order from your lab
supply dealer or write for our
Catalog P-166. Dept. 2131, The
Nalge Co., Inc., Rochester,
New York 14602.

Another Product of
Nalge Research.

éNALGENE

LABWARE

Leader in quality plastic labware since 1949
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FRONTIERGMANSHIP

Introducing
the IL 600

RESEARCH PHOTOMETER!

The IL 600 employs the most advanced field-effect design,
all solid state plug-in printed circuit construction &
unique packaging techniques for optimum performance.

@ 9 sensitivity ranges plus sensitivity expand control for
300,000 to 1 total range — 1% measurement accuracy.

@ 4 ranges of cancellation current plus fine control — extra
fine zero control.

@ Recorder-oscilloscope output with 5 drive voltage positions.

@ Operates on 115V or rechargeable battery pack. Wide
choice of photosensors,

international . light..

12 Unicorn St., Newburyport, Mass. 01950 Tel. 617/465-5923

JUST PUBLISHED 1
New Mettler
Weighing Accessories
Catalog

A carefully chosen group of
accessories are described in
a new catalog from Mettler.
Included are calibrated
weighing vessels, special
pans, weighing aids, protec-
tive covers, and other items.

Some permit faster, more
convenient, routine weigh-
ings; others aid in handling
difficult materials; still others
protect the balance from un-
usual conditions. All enhance
the usefulness inherent. in
every Mettler balance.

Request your copy of the
new Mettler Accessories Cat-
alog 662A. Write Mettler
Instrument Corporation, 20
Nassau Street, Princeton,
New Jersey 08540.

o

E & M TELEMETRY TRANSMITTERS
Biopotentials—Respiration—Voice

IN MORE THAN 30 COUNTRIES

Why do EDUCATIONAL and RESEARCH Instltutlons rely on
the E & M PHYSIOGRAPH?

e Versatility
o Simplicity of Operation
o Proven Reliability and Accuracy
o Rugged, Student-Proof Construction
o Transducers for Virtually Every Physiological Function
Complete Recording Systems, Including:

Stimulators—Respirators—Cardiotachs—Cuff Pumps—Defibrillators—Accessories
Physiological Telemetry Systems

Factory trained E & M Sales and Service Representatives throughout the United
States...E & M Distributors throughout the world.

E & M INSTRUMENT CO,, INC.

Box 14013 » 6030 England Street » Houston, Texas 77021
Instrumentation for Research and Education
Send for 32 page, fully-illustrated catalog # 106

E & M miniature telemetry transmitters, with ranges
up to 100 feet, are available for EKG, EEG, EMG,
Respiration and Voice transmission. Transmitter’s high
input impedance permits wide variety of implanted or
external electrodes. 8 gram to 18.5 gram weight as-
sures easy carrying by subject patient, animal or bird.
Companion receiver provides linear response from .06
to 100 cps. (Y2 amplitude) to give faithful wave-
form reproduction. Operates directly into PHYSIOGRAPH,
or most oscilloscopes and graphic recnrders See
receiver and 3 transmitters pictured abov

E & M Instrument Co., Inc., 6030 England St Houston,
Texas 77021
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’ l l

MYOGRAPH
DETECTING

HEAD ;
\,—

WEIGHT ——
(OPTIONAL)

SMOOTH MUSCLE
PREPARATION

E& M s New Isotonic Myograph

Linear displacement transducer for smooth muscle and other
constant tension studies: no internal hysteresis or friction;
minimal system inertia; internal calibration. E & M Instrument
Co,, Inc., 6030 England St.,, Houston, Texas 77021
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INFUSION-
WITHDRAWAL

PERISTALTIG
PUMPS

Liquids and
semi-liquids are
) transferred by
penstaltlc action on any size
plastic or rubber tubing. Dual
tube channels permit muiti-
circuit operation or virtually
pulse -free pumping when used
in paraliel, Tests indicate low
hemolysis.

MODEL  RATES (ml./min.) ACCURACY

PUMPS

Harvard Apparatus syringe pumps
are available for servo operation
with our servo control amplifier.
Servo pumping systems may be
operated by direct control, by
control from an external s:gnal.

)
or in response to a control signal gggggg 0.(1)(242t0t0762028 —ig}é,é
from the system itself. 505-1200 1 to 2280 *3%

ASK FOR YOUR FREE COPY
OF BULLETIN 1200

‘%’HARVARD

APPARATUS CO..INC.

Dept. A-68, Post Office Box 17
Dover, Massachusetts 02030

ASK FOR YOUR FREE COPY
OF BULLETIN 990

@HARVARD
APPARATUS CO..INC.

Dept. A-67, Post Office Box 17
Dover, Massachusetts 02030

TAPES & LABELS

(we make them)

You can use them in. .. ..

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

REFRIGERATORS

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

SELF-s1ickinG

Mﬂ[lf

PROFESSIONAL TAPE COMPANY, INC.

VINYL coaveD

365 East Burlington Road, Riverside, 1il. 6054
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diative Processes, conf., Boston, Mass.
(E. P. Warekois, MIT Lincoln Laboratory,
Lexington, Mass. 02173)

29-31. Electronic Materials, conf., Bos-
ton, Mass. (American Inst. of Mining,
Metallurgical and Petroleum Engineers,
345 E. 47 St., New York 10017)

29-31. Instrumentation in Aerospace
Simulation Facilities, 2nd intern. congr.,
Stanford Univ., Stanford, Calif. (P. L.
Clemens, VKF/AP, Arnold Air Force
Base Station, Tenn.)

29-31. Mathematical Assoc. of America,
Rutgers Univ.,, New Brunswick, N.J. (H.
M. Gehman, State Univ. of New York at
Buffalo, Buffalo 14214)

29-31. Metallurgists, 5th annual conf.,
Toronto, Ont., Canada. (Canadian Inst. of
Mining and Metallurgy, 906 Drummond
Bldg., 117 St. Catherine St., W., Montreal
2, P.Q)

29-31. Physical Chemistry of Solids,
symp., Univ. of Montreal, Montreal, P.
Q., Canada. (W. C. Cooper, Noranda
Research Centre, 240 Hymus Blvd.,
Pointe Claire, P.Q., Canada)

29-31. Solvent Extraction Chemistry, in-
tern. conf., Goteborg, Sweden. (The Con-
ference, Dept. of Chemistry, Gibraltar-
gatan 5 H, Goteborg S)

29-31. Textiles, Canadian seminar,
Queens Univ., Kingston, Ont. (Textile
Technical Federation of Canada, 4795 St.

Catherine St.,, W. Westmount, Montreal,
P.Q)
29~1. American Seciological Assoc.,

Miami Beach, Fla. (E. H. Volkart, 1001
Connecticut Ave., NW, Washington, D.C.)

29-2. Internal Medicine, Czechoslovak
congr., Prague, Czechoslovakia. (O. Riedl,
4th Medical Clinic, Faculty of General
Medicine, Charles Univ.,, U Nemocnice
2n, Prague 2)

29-2. American Mathematical Soc., Rut-
gers Univ,, New Brunswick, N.J. (G. L.
Walker, The Society, P.O. Box 6248,
Providence, R.1.)

29-2. Neutron Monitoring for Radio-
logical Protection, symp., Vienna, Austria.
(S. Somasundaram, Div. of Health, Safety,
and Waste Disposal, Intern. Atomic En-
ergy Agency, Vienna)

29-2. Operations Research, 4th intern.
conf,, MIT, Cambridge, Mass. (K. D.
Tocher, United Steel Co., Cybor House,
1-5 Tapton Hall Rd., Sheffield, England)

29--2. American Physiolegical Soc., fall
mtg., Baylor Univ., Houston, Tex. (The

Society, 9650 Wisconsin Ave., Wash-
ington, D.C. 20014)
29-2. Solar-Terrestrial Physics, inter-

Union symp., Belgrade, Yugoslavia. (E.
Herbays, Intern. Scientific Radio Union, 7,
pl. Emile Danco, Brussels 18, Belgium)
29-3. Problems of Animal Nutrition and
Feed Production, symp., Brno, Czechoslo-
vakia. (Vlad. Sevcik, Research Inst. for
Animal Nutrition, Feed Science and Tech-

nology, Ministry of Agriculture, Poho-
relice, Czechoslovakia)
29-3. Palynology, 2nd intern. conf.,

Utrecht, Netherlands. (F. P. Jonker, State
Univ., Botanical Museum and Herbarium,
Lange Niewatraat 106, Utrecht)

29-23. Photogrammetry in the Measure-
ment of the Earth’s Suorface, symp.,
Prague, Czechoslovakia. (L. Skladal, In-
tern. Soc. for Photogrammetry, Hybern-
ska 2, Prague 1)
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We are pleased to announce the first products of our new
$1,000,000 Enzyme Plant:

HEXOKINASE

Crystalline, From Yeast Fraction I and Fraction II*

Activities: Almost 200% Higher than previously
available from our former supplier.

PHOSPHOGLUCOMUTASE

Crystalline, From Rabbit Muscle. Ammonium Sulfate Sus-
pension. Activity of our first production batch—130 units/mg

GLUCOSE-6-PHOSPHATE DEHYDROGENASE

From Yeast

Activity of present stock is approx. 130 units/mg,
but we hope to improve it with experience.

As many of you have learned, we have been unable to ship all of your
requirements of these and several other enzymes. Our suppliers have
been either unable to meet our needs, or unable to consistently meet
our specifications. Orders have been delayed and your work has been
handicapped. Although we are badly overloaded already, we set out
to break this unfortunate bottleneck. The result is our new Enzyme
Plant . . . and an ambitious program to make Sigma more independent
of unreliable outside suppliers. While it is contrary to our policy to
devote our limited staff to the preparation of reagents which are already
available from other laboratories, it is imperative that we undertake
the production of those items which are in default. No expense is being
spared to make Sigma an even more reliable supplier of the World’s
Finest Enzymes . . . Made in the U.S.A.!

In keeping with the Sigma policy, we are sharply reducing the price
of Crystalline Hexokinase now that it is made By Sigma—no longer
“pfs.”

We can also offer separated Fractions I and II of Kaji, et al.,* as well
as greatly increased purity—over 300 units/mg vs. only about 100 to
130 units previously available. Activities to 700 units should be devel-
oped in the future.

Now IN STOCK for prompt shipment:
HEXOKINASE, Crystalline

Type C-130 Approx. 100-130 Type C-300 Approx. 300 units/mg
units/mg (This is the old grade)
(Formerly)
200 units ( 2 mg) $ 2.00 © 200 units $ 3.00
1,000 units (10 mg) 6.75 1,000 units 8.00
2,500 units (25 mg) 13.50 2,500 units 16.00

Note that the price
is now 50% lower!

Type C-301 Approx. 300 units/mg

This is essentially Fraction I of Kaji* 1,300 units $ 33
Type C-302 Approx. 300 units/mg 12:300 units 12690

This is essentially Fraction II of Kaji*

Activity of these Fractions: 1 “unit” will phos-
phorylate 1 xMole of Glucose per minute at 25° C.

Crude Grades: All crude powdered grades are in stock again, and if
all goes well, we will be able to ship all normal re-
quirements promptly.

¢ Kaji, et al.. Ann. of N.Y. Acad. Sci., 94, 798, (1961).
PHOSPHOGLUCOMUTASE
2 mg $ 7.00 10 mg $28.00
5 mg 16.00 25 mg 59.50
ORDER DIRECT TELEPHONE COLLECT

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

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

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

The Research Laboratories of

E'E@ACHEMXCAL COMPANY

3500 DE KALB ST. * ST. LOUIS 18, MO. » U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone RENown 5823 (Reverse Charges)

0SCILLOSCOPE

BI0—AMPLIFIER

STIMULATOR

DA

COMPACT

B
||

ECONOMICAL e VERSATILE

Qt@@
SEOND

NERVE REACTION
POTENTIAL

PUANT CELL MUSCLE FIBER
POTENTIAL POTENTIAL

PB-3 SCOPE SPECIFICATIONS

VERTICAL AMPLIFIER

BAND RISE IMPEDANCE
WIDTH SENSITIVITY TIME ACCURACY
Oscilloscope
. 1 Meg—
Oscilloscope L Single End
D.C. to 50 MV to 50V/CM ess
50 .KC than Bio-amplifier *5%
Bio-amplifier’ in 7 psec. 20 Megs—
104V/CM to Balanced
| 100 Mv/cm 10 Megs—
| Single End
TIME BASE CRT STIMULATOR PHYSICAL
TRIG- Amplitude
SPEED | GERING DlA PHOSPHER | .04 to 100 volt| DIM. & WT,
10 usec. |Internal or| 5 24 frequency 116" x18"x12"
™M External (Filters 1 to 1090 <ps 45 lbs,
to Siope, available) Duration
1 sec/em| + or — | 04 to 32 ms
Catalog Number 7092—680 Price $750.00

For 115 Vac 50-60 cycles 90 watts
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PHRIPERS &ABIRD, Mc.

\J Manufacturers & Distributors of Scientific Equipment
4 61h & Byrd Streets — Richmond, Virginia

For additional information__ write for Bulletin PB2-65
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Now...

High Flux Densities
in a 1-Micron Spot

with
the new
TRG Biolaser

Biolaser Model 513 — A Complete Laser System for Biomedical Research

The versatile new TRG Biolaser offers the medi-
cal and biological researcher a powerful new
tool for use in studies at the cell level. Specific
areas of application are: cell microsurgery and
coagulation; electric field interaction; pathol-
ogy; genetics; other branches of microscopic
research.

Adapters are available to permit simultaneous
photography and irradiation of the specimen.
Cinemicrography, time-lapse photography, and
closed-circuit television techniques can be ap-
plied to broaden the instrument's capabilities
as a research tool.

Special Features m The coherent light output of
the Biolaser can be focused to spots as small as
one micron = A simple x-y control permits pre-
cise spot positioning = Triggering can be re-
mote or by panel pushbutton,

For more complete information write: TRG Inc.,
Electro-Optical Products, Route 110, Melville
(Long Island), New York 11746. Tel: (516) 531-6343.

456

Specifications

Flux Density on Stage: up to 10¢
Joules/cm?

Wavelength: 6943A
Pulse Length: 150 usec
Repetition Rate: 1/min

Microscope: Leitz Ortholux or
Labolux standard; others op-
tional

Camera: 2Y4" x 3'4" Polaroid
standard; others optional

“See us at the AIBS Show
Booth No. 32

IR0

CONTROL DATA

TRG/ A Subsidiary of
Control Data Corporation

30-1. Association for Computing Ma-
chinery, 21st natl. conf., Los Angeles,
Calif. (B. R. Parker, P.O. Box 4233, Pano-
rama City, Calif. 91412)

30-1. Society of General Physiologists,
Marine Biological Laboratory, Woods
Hole, Mass. (E. E. Clark, Box 43 Pupin,
Columbia Univ., New York 10027)

30-2. Collection and Processing of Field
Data, symp., Canberra, Australia. (E. F.
Bradley, Div. of Plant Industry, P.O.
Box 109, Canberra)

30-2. Institute of Mathematical Statis-
tics, annual mtg.,, Rutgers Univ., New
Brunswick, N.J. (J. R. Rosenblatt, A337
Admin., Gaithersburg, Natl. Bureau of
Standards, Washington, D.C. 20234)

30-3. International Mineralogical Assoc.,
5th general mtg., Cambridge, England. (C.
E. Tilley, Dept. of Mineralogy and Pet-
rology, Downing Pl.,, Cambridge)

31-2. Synthesis, symp., Chemical Inst.
of Canada, organic div., Banff, Alta. (R.
W. Bachelor, Dept. of Chemistry, Univ. of
Alberta, Calgary)

31-3. German Soc. for the History of
Medicine, Physical Science, and Technol-
ogy, 49th annuai mtg., Braunschweig, West
Germany. (A. Hermann, The Society,
Deutsches Museum, 8 Munich 26, West
Germany)

31-3. Society of General Physiologists,
annual mtg., Marine Biological Labora-
tory, Woods Hole, Mass. (Miss E. E.
Clark, The Society, Marine Biological
Lab., Woods Hole 02543)

31-6. Low Temperature Physics, 10th
intern. conf., Moscow, U.S.S.R. (V. P.
Peshkov, Inst. for Physical Problems,
Acad. of Sciences of the U.S.S.R., Lenin
Prospekt, Moscow)

31-7. High Energy Physics, 13th intern.
conf., Univ. of California, Berkeley. (T.
H. Chenoweth, Lawrence Radiation Lab-
oratory, Univ. of California, Berkeley
94720)

September

1-3. Genetics Soc. of America, Chicago,
IIl. (R. P. Wagner, Dept. of Zoology,
Univ. of Texas, Austin)

1-5. International College of Angiology,
8th annual mtg., Madrid, Spain. (H. E.
Shaftel, 50 Broadway, New York, N.Y.
10004)

2—4. Czechoslovak Soc. of Arts and
Sciences in America, 3rd congr., New
York, N.Y. (R. Sturm, Skidmore College,
Saratoga Springs, N.Y. 12866)

2-6. American Psychological Assoc.,
74th annual mtg., New York, N.Y. (A. H.
Brayfield, 1200 17th St.,, NW, Washing-
ton, D.C. 20036)

2-6. Psychometric Soc., mtg., New
York, N.Y. (W. G. Mollenkopf, Procter
and Gamble Co., Box 599, Cincinnati,
Ohio 45201)

3-5. International Soc. for the History
of Pharmacy, 40th conf., Heidelberg, Ger-
many. (W. Luckenbach, Friederich-Ebert-
Anlage 23a, Postfach 1109, 69 Heidelberg
1 West Germany)

3-7. Solid State Science, intern. conf.,
American Univ., Cairo, Egypt. (A. Bishay,
Dept. of Physical Sciences, American
Univ. in Cairo, 113 Kasr El Aini St.,
Cairo, UAR)

4-9. American Phytopathological Soc.,
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If you are not specifying

LOURDES CENTRIFUGES,
you are probably paying
more than you should...
and getting less.

Compare - and prove it to yourself

LOURDES Beta-Fuge A-2 (Automatic, Refrigerated)

Capacity — up to 3,300 ml.

Forces — up to 41,300 X G.

Rotors — select from 14 — all types.

Cycling — uniquely rapid acceleration and
deceleration.

Single temperature control — +1°C accuracy.

Safety — (a) “Fail-Safe” control prevents motor
burnouts.
(b) Rotors cannot “fly off”.
(c) Automatic stop if excessive vibration.

Price — $2,530.00 with 8 x 50 ml rotor. Write for Bulletin S 7-6

LOURDES 65 Montauk Ave., Brooklyn, N.Y,, 11208

FRACTION
COLLECTORS

Drop by Drop...or Minute by Minute. ISCO
Fraction Collectors are designed for depend-
able, economical operation with the versatility
of either volumetric or timed control, or both.

An optional volumetric counting control can
be set to deposit from 1 to 20 units (drops, si-
phon or Volumeter discharges) into each test
tube. Itis available with a 1'to 12 multi-
plier, giving a range of 1 to 240 units.

A continuously-adjustable automatic volume-
measuring device and other accessories are
also available, including an assortment of
test tube reels, timers and siphons.

Fraction Collector with timer,
1 to 240 drop counter, siphon,
and 240 test tube reel, com-
plete for $660. Small, com-
pact units with lift-off
reels start at $190
COMPLETE.

Write for literature.
Brochure FC47C |

I S c 0 INSTRUMENTATION
SPECIALTIES COMPANY, INC.

5624 SEWARD AVE. LINCOLN, NEBRASKA 68507. U.S.A.
PHONE (402) 434-8265 CABLE ADDRESS: ISCOLAB LINCOLN
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Yours

Hyland’s new
Tissue Culture Catalog

It's a must if your laboratory It's a must if your work
specializes in: requires:

Tissue Culture Serums and Serous Fluids
Virology Agamma Serums

Cancer Research Serum Ultrafiltrates
Cellular Research Balanced Salt Solutions
Experimental Biology Synthetic Media, liquid
Toxicology Synthetic Media, powdered
Genetics Embryo Extracts

Space Biology Custom Formulations
Immunology Research Special Blood Fractions
Virus Vaccines and Antiserums

__________ - > = W = o o e o = o o o o o

Now

is the time to get your complimentary copy
by sending this coupon to:

Hyland Laboratories

P. O. Box 39672, Los Angeles, Calif. 30039

Please send me your 1965 Tissue Culture Catalog:

Name

Organization or Firm

Street

1 o o o e o o om0 O e o S o o o O o O o
Dot ot o 0 e o s e e v D S O D W G -



THERMOLYNE

Laboratory IZ HEAT
Apparatus fors [ LIGHT

J MOTION

New Porcelain Top
Hot Plates
heat evenly to 1000°F

BLUE PORCELAIN—STEEL TOP—glass-hard sur-
face resists spills, stains; won’t crack or spall.

FAST HEAT-UP--500F in five minutes! High
wattage power input reaches 1000F rapidly
with demand-type thermostat.

EVEN HEAT—PRECISE CONTROL—surface tem-
peratures hold —--5F. Stepless selection of
temperatures from ambient to 1000F.

PERFORATED STAINLESS STEEL CASE—cools
controls, yet is strong, easy to clean.

PLANNED HEAT PATH—minimizes overshoot
or lag by anticipating temperatures to de-
mand-type thermostat.

Type 8800 3% inch dia. top, 400 watts w/
dovetail socket, support rod $17.00.

Type 9200 5'% inch. dia. top, 750 watts, w/
dovetail socket. $31.50.

Type 9400 8% inch dia. top, 1685 watts,
$67.50,

40-Page complete line
catalog of heat/light/
motion items: furnaces,
controllers, hot plates,
magnetic stirrers, Stir-
Plates, constant temp.
apparatus, Dri-Baths,
culture incubators, PBI
Apparatus, lab lights,
meters.

Write now
for FR E E copy
of Catalog 65

THERMOLYNE CORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52003 U.S.A.

Contact Dept. 568G for name of nearest dealer
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Caribbean Div., 6th annual mtg., Maracay,
Venezuela. (G. Malaguti, Centro de In-
vestigaciones Agronomicas Apartado Pos-
tal 4690, Maracay)

4-11. Sociology, 6th world congr.,
Evian, France. (G. G. Reader, Dept. of
Medicine, Cornell Univ. Medical College,
1300 York Ave., New York 10021)

5-~7. Rare Earths, conf., Inst. of Physics
and the Physical Soc., Univ. of Durham,
Durham, England. (Meetings Officer, Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London S'W.1)

5-8. American Ornithologists’ Union,
mtg., Univ. of Minnesota, Duluth. (L. R.
Mewaldt, Dept. of Biological Sciences,
San Jose College, San Jose, Calif. 95114)

5-9. Biophysics, 2nd intern. congr.,
Vienna, Austria. (A. K. Solomon, Bio-
physical Laboratory, Harvard Medical
School, Boston, Mass. 02115)

5-9. Coordination Chemistry, intern.
conf., St. Moritz, Switzerland. (G. Schwar-
zenbach, Eidg. Technical High School,
Zurich)

5-9. Use of Isotopes in Plant Nutrition
and Physiology Studies, symp., Vienna,
Austria. (J. H. Kane, Conferences Branch,
Div. of Technical Information, U.S.
Atomic Energy Commission, Washington,
D.C. 20545)

5-9. Polar Meteorology, symp., Geneva,
Switzerland. (K. K. Langlo, World Mete-
orological Organization, 41 Ave. Giuseppe-
Motta, 1200, Geneva)

5-9. Water Pollution Research, 3rd
intern. conf., Munich, Germany. (B. B.
Berger, Box 5557, Friendship Station,
Washington, D.C. 20016)

5-10. Human Genetics. 3rd intern.
congr., Univ. of Chicago, Chicago, Ill.
(B. S. Strauss, Dept. of Microbiology,
Univ. of Chicago, Chicago 60637)

5-10. Insect Pathology, intern. collo-
quium, Wageningen, Netherlands. (P. Gris-
on, Laboratoire de Biocoenotique et de
Lutte Biologique, La Miniére par Versail-
les, Seine-et-Oise, France)

5-10. International Radiation Protection
Assoc., first intern. congr., Rome, Italy.
(C. Polvani, Casella Postale 2359, Rome)

5-11. Psychiatry, 4th world congr.,
Madrid, Spain. (Chair of Psychiatry,
Faculty of Medicine, Univ. of San Carlos,
Calle Atocha 106, Madrid)

5-11. Vital Substances, Nutrition, and
Civilization Diseases, 12th intern. conv.,
Charleroi, Belgium. (H. A. Schweigart,
Intern. Soc. for Research on Nutrition and
Vital Substances, Bermeroder str., 61,
Hannover, Kirochrode, West Germany)

5-13. International Committee of Elec-
trochemical Thermodynamics and Kinetics,
17th mtg., Tokyo and Kyoto, Japan. (M.
Fleischmann, Dept. of Physical Chemistry,
Univ. of Newcastle upon Tyne, New-
castle upon Tyne 1, England)

15-17. Rock Mechanics, 8th symp.,
Minneapolis, Minn. (Symposium Commit-
tee, Univ. of Minnesota, Minneapolis
55414)

5-19. International Scientific Radio Un-
ion, 15th general assembly, Munich, Ger-
many. (E. Herbays, 7, pl. Emile Danco,
Brussels 18, Belgium)

6-8. Selenium in Biomedicine, intern.
symp., Corvallis, Ore. (O. H. Muth, DVM
Nutrition Research Inst., Oregon State
Univ., Corvallis 97331)

6-9. Bacterial Intestinal Infectious Dis-

CHEMAP AND PEC
CONTINUOUS BENCH
AND PLANT FERMENTORS,

CHEMOSTATIC DESIGN

Highly reliable, with extensive con-
trol systems and wide choice of agita-
tional and aeration systems (as de-
scribed by Dr. A. Fiechter). Allows
batch or continuous sterile cultiva-
tion of microorganisms over long pe-
riods of time. Includes temperature
pH control, recorders, foam control,
air flow control, variable speed; other
controls easily added. Available in
bench, pilot and full plant size.

pH AND REDOX
GLASS ELECTRODES

(INGOLD DESIGN)

Will withstand many repeated steri-
lizations to 130°C., pressures to 28
psig . . . for pH and Redox readings;
special designs for high temperature
and elevated pressure service. KCl1
leach is negligible. Design will give
long and reliable service.

THE VIBROMIXER SYSTEM

Non-rotary mixer for foamless agita-
tion of protein solutions, accelera-
tion of osmosis, and ultrafiltration.
Very suitable for setting up quick
and inexpensive bench fermentors.
Many attachments available for cell
grinding, spraying, pumping, etc.
Simple closed system without rotary
seals . . . nearly shearless agitation
for tissue culture. No Mercury seals
or stuffing boxes required. Autoclave-
able membrane seals maintain ste-
rility.

8 CHEMAPEC, INC.

1 NEWARK STREET, HOBOKEN, N. J. 07030
(201) 659-5417
Write or call today for complete
technical data.
Chemapec . . .
for Vibrofilters and many
other precise instruments
for Chemical and Biolog-
ical process applications.
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eases, intern. symp., Prague, Czechoslo-
vakia. (M. Duniewicz, Czechoslovak Med-
ical Soc. J. E. Purkyne Sokolska 31,
Prague)

6—10. Molecular Structure and Spectros-
copy, mtg., Ohio State Univ., Columbus.
(R. N. Rao, Dept. of Physics, Ohio State
Univ., Columbus 43210)

6-10. American Political Science Assoc.,
mtg., New York, N.Y. (E. M. Kirk-
patrick, 1726 Massachusetts Ave., NW,
Washington, D.C.)

6-10. Radiochemistry, 4th Czechoslo-
vak conf., Bratislava, Czechoslovakia. (Nu-
clear Chemistry Section, Czechoslovak
Chemical Soc., Hradanské nam 12,
Prague 1)

6—11. Magnetic Resonance and Relaxa-
tion, intern. conf., Ljubljana, Yugoslavia.
(R. Blinc, Nuclear Inst. “J. Stefan”,
Ljubljana)

7-9. Aerodynamic Deceleration Systems,
conf., Houston, Tex:. (R. S. Ross, Good-
year Aerospace Corp., 1210 Masillon Rd.,
Akron, Ohio 44315)

7-9. Influence of Synthetics and Pesti-
cides on Food Chemistry, symp., Aachen,
Germany. (German Chemical Soc., Ge-
schaftsstelle, 6 Frankfurt am Main, Post-
fach 9075, Germany)

7-10. National Agricultural Chemicals
Assoc., 33rd annual mtg., White Sulphur
Springs W. Va. (The Society, 1155 15th
St. NW, Washington, D.C. 20005)

7-10. American Geophysical Union, 6th
western natl. mtg., Los Angeles, Calif.
(AGU, 1145 19th St. NW, Washington,
D.C. 20036)

7-10. Internal Medicine, intern. conf.,
Amsterdam, Netherlands. (Secretariat,
Holland Organizing Center, 16, Lange
Voorhout, The Hague)

7-10. Invertebrates and the Chemistry
of Learning, symp., Michigan State Univ.,
East Lansing. (W. C. Corning, Fordham
Univ., Bronx, N.Y.)

7-10. Space Simulation, conf., Houston,
Texas. (A. C. Bond, Code EA, NASA
Manned Spacecraft Center, Houston
77058)

8—10. Atherosclerosis and the Reticulo-
Endothelial System, intern. symp., Como,
Italy. (R. Paoletti, Inst. of Pharmacology,
Via Vanvitelli n. 32, Milan)

8-10. International Soc. of Geographical
Pathology, 9th conf., Leiden, Netherlands.
(Secretariat, Holland Organizing Centre,
16, Lange Voorhout, The Hague)

8—10. Parapsychological Assoc., 9th an-
nual conv., New York, N.Y. (J. G. Pratt,
Box 152, Univ. of Virginia Hospital,
Charlottesville 22901)

8-13. Semiconductor Physics, intern.
conf., Kyoto, Japan. (G. M. Hatoyama,
Physical Soc. of Japan, Hongo P.O. Box
28, Tokyo)

9-]10. Instrumentation for High Energy
Physics, intern. conf., Stanford, Calif.
(D. W. Dupen, Stanford Linear Accelera-
tor Center, P.O. Box 4349, Stanford, Calif.
94305)

9-10. Scandinavian Neurosurgical Soc.,
19th annual mtg., Gothenburg, Sweden.
(G. Norlen, Sahlgrenska Sjukhus, Gothen-
burg)

10-21. Industrial Chemistry, 36th intern.
congr., Brussels, Belgium. (A. Guilmot,
49, Sq. Marie-Louise, Brussels 4)

11-13. Cell, Tissue, and Organ Culture,
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See how precisely you can
read this expanded pH scale.
To £0.002 pH unit.

% actual size

/t’s on Fisher’'s new
Accumet® 310 pH Mefer.

When you measure pH, you need an instrument that can measure accu-
rately to however many places you require. You also need a scale that
shows the value as precisely as it's measured. You have both in Fisher’s
new Accumet 310 pH Meter. Its expanded mode stretches 1.4 pH or
140 mv over 7 inches, giving readings accurate to =0.005 pH or =0.5
mv. The 1.4-pH ranges begin at any integral value, overlap so most read-
ings can be made to =0.002 pH or =0.2 mv near midscale. As you see,
the Accumet 310 has the usual 0-14 pH, 0 to 1400 mv scale (+0.05-pH
or =5-mv accuracy), and a logarithmic scale showing relative ion con-
centrations. You'll use the Accumet 310 for both routine measurements
and research, and for electrometric titrations (including Karl Fischer).
Scales are mirror-backed to eliminate parallax; response is fast, circuits
drift-free; use of recorders is easy; accessory adapts for microsamples.
And the unique Accumet test circuit shows whether errors are external
or internal when readings are questioned. All for just $595, with guaran-
teed Fisher electrodes. For our product bulletin, write Fisher Scientific
Company, 139 Fisher Building, Pittsburgh, Pa. 15219. 1-563

kP FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemicals for Laboratories

Complete stocks in all these locations: Atlanta s Boston « Chicago « Cleveland « Houston « New York

Philadelphia » Pittsburgh « St. Louis » Union, N. J, « Washington « Edmonton « Montreal « Toronto « Vancouver
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basic measuring tools from

HEWLETT
PACKARD

Field-proven hp 3400A RMS Voltmeter

Measure true rms value, 100 »v to 300 v, 10 Hz to 10 MHz

Accuracy is =19, full scale

High crest factor for accurate pulse, noise measurement

DC output 1 v at full scale

High maximum input, 1000 v peak

Use it to:

Measure level of noise with a crest factor of 100
Measure rms value of pulse trains
Measure true rms current, using hp 456A Current Probe

Make frequency response tests

Convert ac to dc for recorder or DVM operation

The Hewlett-Packard 3400A RMS Volt-
meter measures the actual root mean
square of ac voltages which are sinu-
soidal or nonsinusoidal and have crest
factors (ratio of peak to rms) as high as
10 at full-scale deflection and as high as
100 at 10% of full scate. Overload protec-
tion to 30 db or 1000 v peak, whichever
is less, on each range. Input resistance
10 megohms. Scale calibrated in both
rms volts and db, the latter permitting

measurement —72 to +52 dbm. Price
3400A, $525; Option 01 (db scale upper-
most for better resolution), $550.

Cali your Hewlett-Packard field engi-
neer for a demonstration of the 3400A or
write for complete specifications:
Hewlett-Packard, Palo Alto, Calif. 94304,
Tel. (415) 326-7000; Europe: 54 Route
des Acacias, Geneva.

Data subject to change without notice,
Prices f.0.b. factory.

HEWLETT (hp; PACKARD

An extra measure of quality
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2nd conf., Tissue Culture Assoc., Bed-
ford, Pa. (V. J. Evans, Natl, Cancer Inst.,
NIH, Bethesda, Md. 20014)

11-16. American Chemical Soc., 152nd
natl. mtg., New York, N.Y. (The Society,
1155 16th St. NW, Washington, D.C.)

11-16. International Soc. of Orthopedic
Surgery and Traumatology, 10th mtg.,
Paris, France. (P. Lance, 34 rue Montoyer,
Brussels, Belgium)

11-17. International Soc. for Rehabili-
tation of the Disabled, 10th world congr.,
Wiesbaden, Germany. (S. G. Whittier,
Natl. Soc. for Crippled Children and
Adults, 2023 W. Ogden Ave., Chicago,
1. 60612)

11-18. Comparative Pathology, intern.
congr., Beirut, Lebanon. (J. K. Frenkel,
Dept. of Pathology and Oncology, Univ.
of Kansas Medical Center, Kansas City
66103)

12-13. Chromatography and Electro-
phoresis, 4th intern. symp., Brussels, Bel-
gium. (Belgian Soc. of Pharmaceutical Sci-
ences, 11, rue Archiméde, Brussels 4)

12—-14. American Fisheries Soc., Kansas
City, Mo. (R. F. Hutton, The Society,
1404 New York Ave., Washington, D.C.)

12—14. Physics of Free Atoms, conf.,
Berkeley, Calif. (V. W. Cohen, Physics,
Dept. Brookhaven Natl. Laboratory, Up-
ton, N.Y. 11973)

12-14. Society for Industrial and Ap-
plied Mathematics, fall mtg., Stony Brook,
N.Y. (A. H. Zemanian, Dept. of Applied
Analysis, State Univ. of New York, Stony
Brook 11790)

12-14. Production and Applications of
Intense Magnetic Fields, intern. collo-
quium, Grenoble, France. (National Cen-
ter of Scientific Research, 15, quai Anatole
France, Paris 7)

12-15. Sarcoidosis, 4th intern. conf.,
Paris, France. (J. Chretien, Hospital Co-
chin, rue Faubourg St.-Jacques, Paris 14)

12-15. Society of American Foresters,
66th annual mtg., Seattle, Wash. (The
Society, 1010 16th St. NW, Washington,
D.C. 20036)

12-16. International Council of the
Aeronautical Sciences, 5th congr. London,
England. (American Inst. of Aeronautics
and Astronautics, 1290 Sixth Ave., New
York 10019)

12-16. Ecological Archives and Meth-
ods of Analysis, intern. conf.,, Evian,
France. (Intern. Social Science Council, 6
rue Franklin, Paris 16, France)

12—-16. Nuclear Radiation and X-ray
Chemistry, symp., Jalich, Germany. (Ger-
man Chemical Soc., Geschaftsstelle, 6
Frankfurt am Main 9, Postfach 9075,
Germany)

12-16. Radiation Measurements in Nu-
clear Power, conf.,, Berkeley, England.
(K. F. Orton, Berkeley Nuclear Labora-
tories, Berkeley)

12-16. Vaccines Against Viral and
Rickettsial Diseases of Man, intern. conf.,
Washington, D.C. (Pan American Sanitary
Bureau, 525 23rd St., NW, Washington,
D.C. 20037)

12-17. Angiology, 8th Latin American
congr., Caracas, Venezuela. (J. Morales
Rocha, avda. Diego de Lazada 12, San
Bernardino, Caracas)

12-17. 1Imsect Chemistry, European
conf., Milan, Italy. (Polytechnical Inst. of
Milan, Piazza Leonardo da Vinci 32,
Milan)
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12-17, Nuclear Physics, intern. conf.,
Gatlinburg, Tenn. (A. Zucker, Oak Ridge
Natl. Laboratory, P.O. Box X, Oak Ridge,
Tenn. 37831)

13-16. Antarctic Oceanography, symp.,
Santiago, Chile. (H. Mosby, Geophysics
Inst., Bergen, Norway)

14-16. Deformation and Flow in High
Polymer Systems, conf., Loughborough,
England. (R. E. Wetton, Dept. of Chem-
istry, Loughborough College of Technol-
ogy, Loughborough, England)

14-18. International Federation of Op-
erational Research Soc., 4th intern. conf.,
Cambridge, Mass. (P. M. Morse, Room
6-107, Massachusetts Inst. of Technology,
Cambridge 02139)

14-21. Neurobiology, symp., Stockholm,
Sweden. (UNESCO, PL de Fontenoy,
Paris 7, France)

15-16. Pyrolysis-Gas Chromatography,
symp., Paris, France. (G. Guichon, Ecole
Polytechnique, 17 rue Descartes, Paris 53)

17-24. Pharmaceutical Sciences, 26th
intern. congr., Madrid, Spain. (J. H. M.
Winters, Alexanderstraat 111, The Hague,
Netherlands)

18-21. American Inst. of Chemical
Engineers, 58th natl. mtg., Atlantic City,
N.J. (Asst. Secretary, 345 E. 47 St., New
York 10017)

18-24. International Soc. of Gastroen-
terology, 5th world congr., Tokyo, Japan.
(Secretary General, School of Medicine,
Jikei Univ., Atago-cho, Shiba, Minato-
Ku, Tokyo)

18-24. Veterinary Medicine and Zoo-
technic, Sth Pan American congr., Cara-
cas, Venezuela. (P.O. Box 5212, Chacao,
Caracas)

19-21. Instrumental Optics and Optical
Design, conf., Chelsea College of Science
and Technology, Chelsea, England. (Meet-
ings Officer, Inst. of Physics and the
Physical Soc., 47 Belgrave Sq., London,
S.W.1, England)

19-22. Cybernetic Medicine, 4th intern,
congr., Nice, France. (Dr. Cossa, 29 boul.
Victor-Hugo, Nice)

19-22. Applications of Electronic En-
gineering to Oceanography, conf.,, South-
ampton, England. (Inst. of Electronic and
Radio Engineers, 8-9 Bedford Sq., London,
W.C.1, England)

19-22. Neurobiologists, 4th intern. mtg.,
Stockholm, Sweden. (Secretary General,
Nobel Inst. for Neurophysiology, Karo-
linska Inst., Stockholm 60)

19-23. American Soc. of Oral Surgeons,
mtg., Chicago, Ill. (E. Larson, 211 E. Chi-
cago Ave., Chicago)

19-24. Boundary Layers and Turbu-
lence, symp., Kyoto, Japan. (I. Tani, Inst.
of Space and Aeronautical Science, Univ.
of Tokyo)

19-24. International Federation for
Documentation, 32nd conf., The Hague,
Netherlands. (Organizing Secretary, 7
Hofweg, The Hague)

20-22. Tabe Techniques, 8th conf.,
Inst. of Electrical and Electronics Engi-
neers, electron devices group, New York,
N.Y. (R. J. Bondley, General Electric Co.,
Schenectady, N.Y.)

20-23. Comminution, 2nd symp., Eu-
ropean Federation of Chemical Engineer-
ing, Amsterdam, Netherlands. (Congress
Bureau, 3 Sint Agnietenstraat, Amsterdam)

20-23. Gas Chromatography and As-
sociated Techniques, intern. symp., Rome,
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THIS SWITCH helps make |,
Canalco flow analyzers
more sen than
all other monitors..

uo matter what "théfr’ ' operatmg wavelength!

i

ganalco's 3x scale expansion is one of four major sensitivity-building
a

features exciusive to Canalco’s Wide-Track UV flow analyzers. Avail-

e with manual or fully automatic switching, it gives you your choice

of 0-100% or 67-100% Transmittance ranges on a chart grid a full 7%

inches wide. Expanded scale is equivalent to 0-0.17 O.D.; the nearest

competitor has 0-0.25 0.D. on a 5-inch chart, and most others have no

expansion at all. With automatic expansion (only Canalco has it!) you

have greatest sensitivity when you need it, yet the pen never runs off
scale for strongly absorbing eluates.

nly Canalco gives you a choice of flow cuvette path lengths up to
20mm (no others have more than 10mm, some have only 5mm),
further boosting sensitivity over competitors. Canalco's linear Transmit-
tance recording gives the Wide-Tracks double the pen deflection of linear
Absorbance instruments for weakly absorbing fractions.

times farther for nucleotides, from 2.7 to 6 times farther for proteins,

llt all boils down to this: The Wide-Track's recording pen moves 3 to 20
than all competitors!

dded benefits: Canalco Wide-Track flow analyzers are available in
either single beam or double beam (the latter especially useful for
automatic baseline compensation in gradient elutions). Both single and
double beam instruments have two photodetectors and true ratio circuitry
to compensate for changes in source
brightness. Modular design lets you use
either a single beam or double beam
sensing head with any Wide-Track re-
corder. Automatic scale expansion can =
be added to a manual instrument at any
time. Wide-Tracks mate perfectly, of
course, with Canalco Fraction Collectors
(or anyone else’s).

A revealing comparison sheet has §
been prepared to show the per- !
formance of Canalco’s Wide-Tracks. It .
contains full-size chart reproductions
that pit the Wide-Tracks against eight =
of the most popular competitors, for
proteins and for nucleotides. If you're
planning the purchase of an ultraviolet
flow analyzer, write us now for a copy
of the Ultraviolet Flow Analyzer Com-
parison Chart. You'll find it a real
eye-opener!

(s N

“ANALCO CANAL INDUSTRIAL CORPORATION
5635 Fisher Lane, Dept.E-7

Rockville, Maryland 20852 / (301) 427-1515
Sales and Service Offices in » Boston ¢ Houston « New York e

Seattle » Chicago * Los Angeles = Pittsburgh = Washington, D.C.
Cincinnati « Memphis » Cleveland « Minneapolis » San Francisco)

Wide-Track Flow
Analyzer with Canalco
Fraction Collector
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New 4th Edition

This
book

basic

IS

The Matheson Compressed Gas Data

Book contains almost everything
you’'ll want to know about every gas

currently available for laboratory use

—100 different gases. Substantially
expanded, new technical material.
Special data on regulators, safety,
etc. Supplemental Data Service
provides new data sheets and
technical sheets as they are issued.

Information on request.

ORDER NOW—Price $10.50 postpaid

in U.S. and Canada ($11.50 else-

where), including Supplemental Data

Service. Send order to Matheson,
P.O. Box 85, East Rutherford, N.J.

m MA‘I’“ES“N Plants in East Rutherford,N.J.; Joilet, I11.;La Porte, Texas;Morrow, Ga.;Newark, Calif.

Matheson of Canada, Whitby, Ont.

Partial Contents

0 524 Pages, hard cover, 91 Charts &
Tables

O Specifications, Physical Constants,
Chemical Properties, Physical Data
on 100 gases

0O Recommended Controls and
Regulators; Dimensional Drawings

O Safety Procedures; Leak Detection
O Cylinder Handling; Storage

Technical Manual
explains in detail
how to use
Millipore Filters
for sterilizing:

Deionized Water
Intravenous Solutions
Ophthalmic Solutions
Local Anesthetics
Vitamin Solutions
Buffer Solutions
Tissue Culture Media
Antibiotics

Vegetable Oil
Mineral Oil

Virus Suspensions
Serum

Plasma

Allergens

Albumin

28 pages of illus-
trated procedures in
ADM-20 “Sterilizing
Filtration and
Sterility Testing”
available free of
charge from

Millipore

SEND FOR
FREE COPY

FILTER CORPORATION

145 Ashby Rd., Bedford, Mass.
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CIVIL DEFENSE

A symposium presented at the
1965 Berkeley meeting of AAAS.
Arranged by Henry Eyring. 154 pp.,
paper, July 1966. $4.00; AAAS
members’ cash orders: $3.50.

Participants: Owen Chamberlain,
Barry Commoner, Wolfgang K. H.
Panofsky, Fred A. Payne, Anatol
Rapoport, John Howard Rust, Victor
W. Seidel, Edward Teller, and Eu-
gene P. Wigner.

The place of civil defense in the
total picture of war and peace is one
of the most important and contro-
versial problems confronting the
American public today. A major
question at issue is whether or not
an extensive shelter building pro-
gram will diminish or increase the
possibility of a catastrophic nuclear
war.

Scientists who had studied prob-
lems related to modern warfare and
passive civil defense systems report-
ed their findings on these subjects.

AAAS

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

Italy. (A. B. Littlewood, School of Chem-
istry, The University, Newcastle on Tyne
1, England)

20-23. Immunity, Cancer, and Chemo-
therapy, intern. symp., Buffalo, N.Y. (E.
Mihich, Roswell Park Memorial Inst., Buf-
falo 14203)

21-22. Significance of Water Compo-
sition, natl. symp., American Soc. for
Testing and Materials, Philadelphia, Pa.
(The Society, 1916 Race St., Philadelphia)

21-23. Aerodynamic Testing, conf., Los
Angeles, Calif. (R. E. Covey, Jet Propul-
sion Laboratory, 4800 Oak Ridge Dr.,
Pasadena, Calif. 91103)

21-23. International Assoc. of Geo-
chemistry and Cosmochemistry/Intern.
Union of Geological Sciences, mtg., Paris,
France. (UNESCO, Pl. de Fontenoy, Paris
7

21-23. Molecular Motion in Solids,
Liquids, and Gases by Magnetic Reso-
nance, mtg., Canterbury, England. (E. F.
W. Seymour, British Radio Spectroscopy
Group, School of Physics, Univ. of War-
wick, Coventry, England)

2]-23. Nuclear and Particle Physics,
conf., Univ. of Glasgow, Glasgow, Scot-
land. (Meetings Officer, Inst. of Physics
and the Physical Soc., 47 Belgrave Sq.,
London S.W.1, England)

21-23. Origin and Abundance-Distribu-
tion of the Elements, symp., UNESCO
headquarters, Paris, France. (W. D, Page,
Div. of Earth Sciences, Natl. Acad. of
Sciences, 2101 Constitution Ave., Wash-
ington, D.C. 20418) .

21-23. Origin and Distribution of the
Elements, symp., Paris, France. (E. Inger-
son, Dept. of Geology, Univ. of Texas,
Austin 78712)

2]1-23. Supermolecular Structure in Fi-
bers, 25th conf., Fiber Society, Boston,
Mass. (L. Rebenfeld, Textile Research
Inst., P.O. Box 625, Princeton, N.J.)

21-24. New Methods of Stellar Dy-
namics, colloquium, Besangon, France.
(Assistant Secretary, Intern. Astronomical
Union, Observatory of Nice, Le Mont-
Gros, Nice, France)

2]-29. International Atomic Energy
Agency, 10th general conf., Vienna, Aus-
tria. (IAEA, Kirntnerring 11, Vienna 1)

22-24. American College of Cardiology,
regional mtg. Univ. of Florida, Gaines-
ville. (M. W. Wheat, Jr., Div. of Post-
graduate Education, Univ. of Florida Col-
lege of Medicine, Gainesville 32601)

22-24. Muscle Circulation, symp., Smol-
enice, Czechoslovakia. (O. Hudlick4, Inst.
of Physiology, Czechoslovak Acad. of Sci-
ences, Budéjovickd 1083, Prague 4)

23-1. American Soc. of Clinical Pathol-
ogists, Chicago, Ill. (Secretary, 445 North
Lake Shore Dr., Chicago 11, Ill.)

24-26. Phage Genetics and Physiology,
mtg., Naples, Italy. (Organizing Commit-
tee, Intern. Laboratory of Genetics and
Biophysics, Naples)

25-28. Gastrointestinal Radiation In-
jury, symp., Richland, Wash. (M. F. Sul-
livan, Biology Dept., Battelle-Northwest,
P.O. Box 999, Richland 99352)

25-29. Water Pollution Control Fed-
eration, 39th mtg., Kansas City, Mo. (R.
E. Fuhrman, 4435 Wisconsin Ave., NW,
Washington, D.C. 20016)

25-30. Nephrology, 3rd intern. congr.,
Washington, D.C. (Secretariat, 9650 Wis-
consin Ave., Washington, D.C. 20014)
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Two ways to make
your mass spectrometer
more useful—no matter
who made it.

Bendix® gas chromato-
graph manifold inlet
systems. These units
couple packed-column
gas chromatographs to
the mass spectrometer,
increasing the usefulness of each. They permit con-
tinuous monitoring of gas chromatograph effluent,
sampling of trapped portions of effluent, and removal
of carrier gas from trapped effluent. Each of two
models reduces analysis of gas chromatograph effluents
to a simple routine.

Bendix heated molec-
ular leak inlet systems.
They offer the simplest,
most reliable means of
introducing samples
under reproducible con-
ditions. Each of four
models provides maxi-
mum acecuracy in quan-
titative analysis of
gases, liquids and vola-
tile solids—as well as
maximum convenience
for qualitative work. The systems are particularly
useful in studying decomposition of samples or inter-
action of compounds.

Whatever the type or brand of your mass spectrom-
eter, these accessories will very likely extend its
usefulness. They’re both developments of Bendix
Cincinnati, the people who originated the TOF mass
spectrometer. Today we offer a complete line of mass
spectrometers (from $19,500) and accessories—as well
as polarimeters, polarographic systems, viscometers
and other scientific instruments for over 100 areas of
research and analysis.

For more information, contact us at 3625 Hauck
Road, Cincinnati, Ohio 45241.

Cincinnati Division T

9[’/9‘/

CORPORATION
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all-digital
weighing to
001 mg

for *480.

The new Brinkmann Precision Balances are the
very first all-digital Micro Torque Weighing Sys-
tems. Weighing speed is increased at least 50%
over other (non-digital) systems, reading errors
eliminated, and operator fatigue in serial weigh-
ings reduced substantially.

Scale ranges from 0-1 mg. (digital reading
to 0.001 mg.) to 0-10 gm. (digital reading to 10.0
mg.) are available.

Mechanical taring is offered for the first
time and permits instantaneous application of
counterweights (to extend the scale range) or
compensating weights (for pans and object hold-
ers) without risk of damage to the mechanism.

BRINKMVMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N. Y. 11590/ED 4-7500
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VIBROSTALTIC
PUMP

A Fluid Handling
Innovation!

Rugged, compact unit transfers,
circulates and dispenses fluids
dependably, safely!

Since no parts of this unique pump
are ever in contact with the fluid, it
may be used even with abrasive
slurries or sterile solutions conducted
through appropriate tubing.

The ingenious design employs an
encapsulated electrical induction coil
which imparts 7,200 vibrations per
minute, through an adjustable pres-
sure-pedal, to the wall of the fluid-
conducting flexible tubing. The result
is a controllable, peristaltic, unidirec-
tional flow of the liquid.

The CRC Pump has only one mov-
ing part . . . requires no lubrication
... operateson 115 volt A.C. current.

CATALOG NO. §-33..... Each $37.50

Available only from the manufacturer:
THE

CHEMICAL
RUBBER

co.
2310 Superior Ave,
Cleveland, Ohio 44114 ABaz2

]
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© 26-27. Engineering Management, 14th
annual joint conf. (JEMC), Washington,
D.C. (H. M. Sarasohn, IBM Corp., Ar-
monk, N.Y. 10504)

26-27. Prospects for Simulation and
Simulators of Dynamic Systems, symp.,
Baltimore, Md. (S. Burik, MS 452A,
Westinghouse Electric Corp., P.O. Box
746, Baltimore 21203)

26-28. Colloid Stability in Aqueous and
Nonaqueous Media, mtg., Faraday Soc.,
Univ. of Nottingham, Nottingham, Eng-
land. (The Society, 6 Gray’s Inn Sq.,
London W.C.1, England)

26-28. Nonconventional Energy Con-
version Applications, first conf., Los An-
geles, Calif. (R. E. Henderson, Research
Manager, Applied Sciences, Allison Div.,
General Motors Corp., Indianapolis, Ind.
46202)

26-28. Organic Geochemistry, 3rd
intern. mtg., Imperial College of Science
and Technology, London, England. (G. D.
Hobson, Geology Dept. Imperial College
of Science and Technology, London
S.W.7)

26-28. Point Defects in Non-Metallic
Solids, mtg., British Ceramic Soc., Falmer,
England. (J. P. Roberts, Houldsworth
School of Applied Science, Univ. of Leeds,
Leeds 2, England)

26-30. Animal Care Panel,; 17th annual
mtg., Chicago, Ill. (J. J. Garvey, 4 E.
Clinton St., Joliet, I1l. 60434)

26-30. Health Physics, 2nd autumn
symp., Pecs, Hungary. (Eotvés Lorand
Fizikai Tarsulat, Szbadsag ter 17, Buda-
pest 5)

26-3. Bionic Models of the Animal
Sonar System, symp., Frascati, Italy.
(R. G. Busnel Laboratory of Acoustical
Physiology, Domaine de Vilvert, Jouy-en-
Josas, Seine-et-Oise France)

27-29. Analytical Chemistry in Nu-
clear Technology, conf., Gatlinburg, Tenn.
(L. J. Brady, Oak Ridge Natl. Laboratory,
P.O. Box X, Oak Ridge, Tenn. 37830).

27-29. Society for General Microbiol-
ogy, mtg., Bristol,
Visiting Scientists, 19 Albemarle St., Lon-
don W.1, England)

27-29. Vestibular and Kinaesthetic
Mechanisms, symp., London, England.
(Ciba Foundation, 41 Portland Pl., Lon-
don W.1)

28-30. Energy Beams, conf., Univ. of
York, York, England. (Meetings Officer,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London S.W.1)

28-30. Marine Geodesy, Present and
Future, intern. symp., Columbus, Ohio.
(A. G. Mourad, Columbus Laboratories,
Battelle Memorial Inst.,, 505 King Ave.,
Columbus 43201)

28—4. Macromolecular Chemistry, in-
tern. symp., Tokyo and Kyoto, Japan.
(Organizing Committee, C.P.O. Box 1966,
Tokyo)

29-1. Association of Clinical Patholo-
gists, autumn mtg., London, England. (Dr.
Sandler, Queen Charlotte’s Maternity Hos-
pital, 339-351 Goldhawk Rd., London
W.6)

29-2. American Medical Writers’ Assoc.,
mtg., New York, N.Y. (J. E. Bryan, 2000
P St., NW, Washington, D.C. 20036)

30-1. Medical Library Assoc., southern
regional group mtg., Winston-Salem, N.C.
(The Association, 919 N. Michigan Ave.,
Chicago, Ill.)

England. (Soc. for.

NEW BOOKS

(Continued from page 406)

stitute of Human Relations and the Tavis-
tock Clinic and deals with brief separa-
tions of children from their parents.

Central Places in Southern Germany.
Walter Christaller. Translated from the
German edition by Carlisle W. Baskin.
Prentice-Hall, Englewood Cliffs, N.J.,
1966. 240 pp. Ilus. $9.95.

Le conditionnement operant. Une in-
troduction et un.guide a la recherche de
laboratoire. Marc Richelle. Delachaux and
Niestlé, Neuchitel, Switzerland, 1966. 221
pp. Illus. Paper. Actualités Pédagogiques
et Psychologiques.

Daydreaming: An Introduction to the
Experimental Study of Inner Experience.
Jerome L. Singer. Random House, New
York, 1966. 256 pp. Paper, $2.25. Studies
in Psychology Series.

The Economics of Delinquency. Belton
M. Fleisher. Quadrangle Books, Chicago,
1966. 127 pp. Hlus. $4.50.

Education for Positive Mental Health.
James A. Davis. Aldine, Chicago, 1965.
206 pp. Illus. $6.95. National Opinion
Research Center Monographs in Social
Research Series.

Honour and Shame: The Values of the
Mediterranean Society. J. G. Peristiany,
Ed. Univ. of Chicago Press, Chicago,
1966. 266 pp. Illus. $5. Nature of Human
Society Series. Six papers: “Honour and
social status” by Julian Pitt-Rivers; “Hon-
our and shame: A historical account of
several conflicts” by Julio Caro Baroja;
“Honour and the devil” by J. K. Camp-
bell; “Honour and shame in a Cypriot
highland village” by J. G. Peristiany; “The
sentiment of honour in Kabyle society”
by Pierre Bourdieu; and “Honour and
shame among the Bedouins of Egypt”
by Ahmed Abou-Zeid.

Input-Output Economics. Wassily Leon-
tief. Oxford Univ. Press, New York, 1966.
269 pp. Illus. $8.50.

Intelligence and Affectivity in Early
Childhood. An experimental study of Jean
Piaget’s object concept and object rela-
tions. Therésé Gouin Décarie. Translated
by Elisabeth Pasztor Brandt and Lewis
Wolfgang Brandt. International Univer-
sities Press, New York, 1966. 246 pp.
Illus. $5.

The Intelligence of Democracy: Deci-
sion Making Through Adjustment. Charles
E. Lindblom. Free Press, New York, 1965.
360 pp. $7.50.

Modernization and the Structure of So-
cieties: A Setting for International Af-
fairs. vols. 1 and 2. Marion J. Levy, Jr.
Princeton Univ. Press, Princeton, N.J.,
1966. vol. 1, 394 pp.; vol. 2, 492 pp.
Ilus. $22.50 set.

New Horizons in Psychology. Brian M.
Foss, Ed. Penguin Books, Baltimore, 1966.
447 pp. Illus. Paper, $1.65. Twenty-one
papers on the following topics: Percep-
tion, Thinking, and Communication (8 pa-
pers); Origins of Behaviour (3 papers);
Physiological and Psychological States (3
papers); Learning and Training (4 papers);
and Personality and Social Psychology (3
papers).

Operant Behavior: Areas of Research
and Application. Werner K. Honig, Ed.
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MX primate cage

dog & primate cages

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

extremely strong doors with fool
proof catches. ..economical to purchase
and maintain....For further information
write ; .
Department KS

MANUFACTURING COMPANY

Vashon , Washington

BACTO-LATEX
0.81 MICRON
{| Bacto-Latex 0.81 micron is characterized by uni-

form patticle size, batch reproducibility and bio-
logical inertness.

9 ‘An inert carrier for use in clinical and investiga-
tional tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

1M Recommended for Rheumatoid Arthritis Tests of
Singer and Plotz and modifications.

Literature available on request

DIFCO LABORATORIES
DETROIT 1 MICHIGAN USA
LABORATORY PRODUCTS

BIOLOGICS "CULTURE MEDIA REAGENTS

ATTENTION MANUFACTURERS OF SCIENTIFIC INSTRUMENTS

You are invited, by the American Association for the Advancement
of Science, to make application to be listed (free of charge) in the
4th annual Science “Guide to Scientific Instruments.”

This comprehensive directory of all types of scientific instruments, FOR 1966
published on the fourth Tuesday of November, has been adopted by
most industrial, governmental, university, hospital, and institutional

SCIENCE

rox TR T or sciENcE

APPLICATION FOR LISTINGS

laboratories as a standard reference. Approximately 140,000 copies : GUIDE E
will be distributed to the scientific community. TO
SCIENTIFI

Send requests for application forms (not later than 19 August, 1966) ¢
to: INSTRUMENTS

Edward J. Neren

Associate Editor

Guide To Scientific Instruments

11 West 42nd Street

New York, New York 10036

Positively no applications will be accepted after 5 September 1966.
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Check

this list of
laboratory glassware
essentials available
to you at substantial
savings made by
reliable Mercer
Glass Works Inc.

OOoo0ooo0o0oo0O0o0o0oooDoD0 DoooooooooOonOo o

BEADS, GLASS

BOTTLES, ASPIRATOR
BOTTLES, BALSAM
BOTTLES, DROPPING
BOTTLES, EYE FLUSHING

BOTTLES, GLASS
STOPPERED

BOTTLES, NURSING
BOTTLES, PRESCRIPTION
BOTTLES, SADDLE BAG

BOTTLES, URINE
SPECIMEN

BOTTLES, VARNISH
BOTTLES, ZEISS

CHAMBERS,
HEMACYTOMETER

CYLINDERS, GRADUATED
DESICCATORS

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

DISHES, PREPARATION
DISHES, STAINING
DISHES, STENDER
DROPPERS, MEDICINE
FUNNELS

466
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GAS GENERATORS

GRADUATES,
PHARMACEUTICAL

JARS, BELL

JARS, MUSEUM

JARS, SPECIMEN

JARS, STAINING

JARS, STERILIZING
JARS, STORAGE

JARS, THERMOMETER
JARS, URINOMETER
MORTARS AND PESTLES
PERCOLATORS

PIPETTES, DISPOSABLE,
PASTEUR

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

FOR

Free

CATALOG WRITE TO

MERCER
GLASS WORKS INC.

725 Broadway, New York 3,N.Y.

Manufacturers and Importers of
over 5000 laboratory, educationat
and research essentials.

Klett Summerson
Photoelectric Colprlmeter

No. 800-3

Test Tube
Model

KLETT COLONY MARKER and TALLY

This instrument takes
the drudgery and er-
ror out cf the count-
ing of bacterial colo-
nies.

K/ € f ZL MANUFACTURING CO., INC.,

179 East 87th Street, New York, 28, N.Y.

NOW!
Budge

~ Saving
liberglass
fume hoods

avallanie
mal
models. |

induced-air
standard .
explosion-proof |

radioactive

Induced-air models; standard
models; explosion-proof models;
models for radioactive work.

| Sizes from 28" to 70" wide.

«  New hoods and completely rede-

signed standard models. .
For the complete, money-saving story

contact your laboratory supply dealer
or write to Labconco Corporation,
8811 Prospect, Kansas City, Mo. 64132

% Prices from $270. Biggest, most
advanced only $1284.

@ Each hood shipped complete,
¢ ready to plug in and use.

2 With or without sidewall or
. cabinet mounted fixtures.
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