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30 Interchangeable
Reasons

Each reason is an Offner Coupler—a small,

efficient “conditioner’’ which takes transducer signals
and prepares them for faithful recording on the
Offner Dynograph® recorder.

‘Why couplers? They are the simplest, most efficient,
least expensive way to change recording parameters.
No special amplifiers or preamplifiers to buy,

just slip out one Coupler and slip in another.

How many Couplers do you need? Probably not more
than a half dozen, no matter how varied your recording
needs. The 9806A, for instance, conditions more

than 20 signals including EKG, EEG, EMG, blood
pressure, pH, and oximetry. It costs $60.

But Couplers are really only one reason for selecting

an Offner Dynograph recorder. Others are: the superior
circuitry you’ll find (fully solid state since 1955);

the widest choice of recording methods, including ink
rectilinear, ink curvilinear, heat, and electric; and

the superb performance which has made Offner
Dynograph recorders the perennial choice of

the electronically appreciative. For more reasons

than we can count, ask for Data File OR-5.

Beckman INSTRUMENTS, INC.
SPINCO DIVISION
PALO ALTO, CALIFORNIA

Offner recorders are sold and serviced by Beckman worldwide facilities.
International Subsidiaries: Geneva, Switzerland; Munich, Germany;
Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa.



10 inch Potentiometric RECORDERS

—surpass the performance
of more expensive recorders!

NEW DYNATRONIC

raphicorder-10

3 MODELS o Spans from —1 Mv to 10V
Engineered and styled for a variety of recording applications in chemical,
biological, petro-chemical and clinical laboratories. Perfect for- recording such
variables as: pH; Thermal conductivify; Titrations; Temperature, Pressure, Position,

Strain, Flow rate, Speed, etc.

A full 10 inch recorder with the accuracy, fast pen response and economy
features that make it desirable for general laboratory and industrial applications.

Ask for a demonstration.

Outstanding Features

e Electrical span-1 Millivolt to 10 Volts

e High accuracy — 4% of span

e Fast reponse time.— 25 of a second full
scale

e Variable range selection—Quick, plug-in
range adapter models to suit your requirements or,
9-position model with span selector switch

e Wide application —Excellent for gas chroma-
tography or other specialized applications

¢ Single or Dual chart speeds—Permits speed
selection to suit your needs

e Choice of reference systems—Zener or
Mercury Cell

¢ Smooth, non-clogging ink flow —Easily filled,
lift-out “ink” reservoir

¢ Dual-sided chart drive —Synchronized sprock-
ets guide the chart smoothly from both sides

e Manvual chart advance —Convenient knob pers
mits slight adjustments of chart paper

e Self-locating, chart paper guide —Permits
rapid change of chart roll with less paper waste

o Lightweight—Portable, compact, only 18 Ibs.

o Economical —Competitively priced, yet out-
performs more expensive recorders!

Optional Feature —Disc Integrator—for automatic
computation of the area under the curve.
Cat. No. 8035 GRAPHICORDER-10.
Potentiometric, 10” Recorder.

1 Mv. span, with extra range adapter, Mercury Cell
reference system. Two-tone enamelled housing. Size

18" Wx 14 Dx7%" High. 115 Volts, $7|5

60 Cycles. Net wt. 18 |bs. Price. .. ..
230 Volts, 50 Cycles available on request.

Write for Bulletin 517 and names of authorized distributors,
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DYNATRONIC INSTRUMENTS CORP.

Electronics Division / LAB-LINE INSTRUMENTS, Inc.
LAB-LINE PLAZA - MELROSE PARK, ILLINOIS
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Aerial view of aromatic shrubs (Salvia
leucophylla and Artemisia californica)
invading an annual grassland. Happy
Canyon (Santa Inez Valley, Santa Bar-
bara County, California) is represent-
similar
patterning has occurred after bio-
chemical inhibition of herbs. White
borders surrounding shrub zones are
areas of maximum inhibition; the soil
is almost devoid of herbs. See page
471. [Jack Ward, Mark Hurd Aerial



Report from

BELL
LABORATORIES

New armorless deep-sea cable (upper
right) is of simpler construction, and
has lower transmission losses than pre-
vious cables of the same overall diameter
(lower left). Unlike armored cable, it
twists very little during laying.

New type of deep-sea amplifier amplifies signals 100,000
times. A 3500-mile route requires 180 such amplifiers,
including more than 36,000 electronic components. Each
component is designed for stability and reliability
far in excess of the requirements for land systems.

1 0¥ 1 ?
e i

TUCKERTON CORNWALL
NEW JERSEY ENGLAND

I‘-——— 3,500 MILES ————-1

NAUTICAL MILES

New approaches to cable laying—taking into account the
dynamic characteristics of the cable, the motion of the
ship, and the contours of the ocean bottom—make it
possible to use a minimum length of cable to follow
the mountains and valleys of the ocean floor. Care is
taken to avoid mechanical strains and deformations
that might cause changes in transmission performance.

=]

New type of shipboard cable engine holds both small-
diameter cable and large-diameter amplifiers between flex-
ible tracks. The engine pays out cable and amplifiers smoothly
at a constant rate, permitting close implementation of the
engineering approaches discussed above.

To energize the amplifiers, a new highly
reliable 6000-volt d.c. shore-based power
supply was developed. It sends precisely
regulated current along the same coaxial
conductors that carry the communication
channels, despite varying earth potentials
between the continents or islands on which
the terminals are located.

New high-vacuum tube so designed that its
characteristics will not change significantly over
a twenty-year life-span. Essential to this long-
life performance is a new cathode material con-
sisting of nickel with two percent tungsten and
two hundredths of one percent magnesium.

Latest ocean cable system made possible by new developments

These new developments, along with others, and
the scientific advances behind them, made pos-
sible our most recent telephone cable system across
the Atlantic Ocean. In service beginning October 14,
1963, it transmits 128 simultaneous two-way tele-
phone conversations. In 1964, a cable of this kind

422

will be laid between Hawaii and Japan, providing
an extension across the Pacific Ocean of the tele-
phone cable system now in service to Hawaii.

BELL TELEPHONE LABORATORIES

World center of communications research and development

SCIENCE, VOL. 143



SCHEDULE
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'EFFECTIVE DATE -

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON 18, MASS mmv ﬂ ﬂ@@@
TEL.426-7311 l AREA CODE 617 .

NEW CARBON-14 LABELED COMPOUNDS

catalog sp. act. - price

number compound mc/mM# 10uc*  S0uc* 0.1me 0.5me 1.0me
NEC-350 Acetyl-1.C!.choline lodide 5.0 $— $ 30 $ 50 $250 $ 500
NEC-347 Adenosine-5’-Monophosphate-Ct (u. I.) 231.0 40 100 200 + 1
NEC-363 S.Adenosyl-L-methionine-methyl-Ct4 39.4 40 150 300 . t
NEC-346 D.Arabitol-1.C1 1.5 — 55 100 500 1000
NEC-368 5.-Bromodeoxyuridine-2-C!4 19.0 — 75 140 700 1400
NEC-359 o-Chloroaniline-C (u. I.) 14.0 — 45 75 375 750
NEC-351 Chloroform-C4 1.4 — — —_ 400 800
NEC-365 1,1.bis-.(p-Chlorophenyl-C'4)-2,2,2-trichloroethane (DDT) 3.0 - 65 120 600 1200
NEC-360 o-Chlorophenoxyacetic-1-C* Acid 2.4 - 20 30 150 300
NEC.361 p-Cresol.7.CH 1.6 — —_ 60 300 600
NEC-348 Cytidine-5'-Monophosphate-C* (u. |.) 225.0 55 200 400 t 1
— DDT-ring-C" (see 1,1.bis-(p-Chlorophenyl-C14).2,2,2.trichloroethane) — — — — —
NEC-355 Deoxyuridine-2-C! (st. aq. soln.) 32.4 - 80 140 700 1400
NEC-370 3,4-Dichlorobenzoic-7-C Acid 4.9 — —_ —_ 85 170
NEC-371 5,6-Dihydroorotic-6-C* Acid 6.1 — 35 60 300 600
NEC-342 DL.3, 4.Dihydroxyphenylalanine-2-C¢ (DOPA) 2.6 — 65 120 600 1200
—— (side chain label) — — —_ —_ — -
NEC-343 2,4.Dinitrochlorobenzene-C!4 (u. I.) 1.2 — 45 75 375 750
NEC-344 Ethylene-1,2.Cl4.diamine « 2HCI 2.0 — 35 60 300 600
NEC- Glucose-C (u. I.)-1-Phosphate — in process - .
NEC-353 D-Glucose-3,4-Ct4 (90% ethanol soln.) 1.7 60 250 500 t f
NEC.354 Guanosine-5’-Monophosphate-C' (u. l.) 196.0 55 200 400 T T
CMM-110 DL-8-Hydroxylysine-6.C14 « 2HCI 6.0 —_ 50 80 290 580
NEC-372 N-Hydroxyurethane-carbonyl-Ci4 ) 0.4 —_ —_ — 400 800
NEC-340 Isobutane-1.C4 0.7 — — 75 375 750
NEC-341 Isobutane-2.C# 1.0 —_ —_— 75 375 750
NEC-345 Isobutene-2.C! 1.0 — —_ 50 250 500
—— DL-Isocitric-5,6-C'* Acid (See Sodium Isocitrate-5,6-C!4) — —_ — — — —
NEC-373 B-Methyl-C4-Galactopyranoside 1.1 — 65 120 600 1200
NEC-356 DL-Phenylalanine-C (u.l. ring labeled) 2.0 — 60 110 550 1100
NEC-358 n-Propanol-2.C4 4.2 —_ — —_ 175 350
NEC-364 Quinic Acid-C! (generally labeled) 5.0 60 250 500 il T
NEC-349 D-Ribose-1.C14 23 - 40 70 350 700
NEC-362 Sarcosine-methyl-C!4 « HCI 2.0 — 25 30 150 300
NEC-357 Shikimic Acid-C (generally labeled) 8.4 60 250 500 t T
NEC-366 DL-Sodium Isocitrate.5,6-Ct+ 2.7 — 55 95 475 950
—— (contains 50% DL-Sodium Alloisocitrate-5,6-C¢) —_ — — —_ — —
NEC-299 DL-Thyroxine-2-C! (side chain label) 10.2 - 80 150 750 1500
NEC-367 L-Tryptophan-3-C 22.8 —_ — 140 700 1400
NEC-352 D-Tyrosine-1-C4 23.9 —_ 60 120 600 1200
‘NEC-369 Uridine-5’-Monophosphate-C (u. 1.) 200.0 55 200 400 T .

NEW TRITIUM LABELED COMPOUNDS

catalog sp. act. price

number compound mc/mM# 250uc* 1me 5me 25me 100me
NET-129 Acetyl-H3.DL-aspartic Acid 39 $30 $ 70 $210 $630 $t
NET-130 DL-Alanine.3-H? 236 20 50 150 450 t
NET-124 Butane-1,2-H3 100 —_ —_ — 90 215
NET-123 Deoxyadenosine-H3 532 40 100 300 . 900 i
NET-128 Deoxycytidine-H3 603 40 100 300 900 i
NET-131 3,4-Dihydroxyphenylethyl-2-H3.amine (DOPAMINE) 100 30 70 210 630 )
NET-125 Ethylene-1,2-H3.diamine « 2HCI 33 30 70 210 630 t
NET-126 D-Galactose-1.H3 41 40 100 300 900 i
NET-132 p-Hydroxyphenylethylamine-Hs (g. I.) (Tyramine) 1560 30 70 210 630 1
NET.127 L.Tyrosine-3,5-HS 5600 30 70 210 630 t
NET-133 DL-Valine-3,4.Hs 137 20 50 150 450 f

R s s i e *AEC LICENSE EXEMPT PACKAGE
CUT AND FILE WITH SCHEDULE K. {QUOTATION ON REQUEST  #PRESENT LOT



A NEW LABORATORY TEXT:

D. H. Campbell @ METHODS IN IMMUNOLOGY

[ $. Garvey This profusely illustrated text was written for the laboratory conrse

N. E. Cremer 4 Caltech. Although it is organized for a formal course in im-

D. H. Sussdorf —munology, its description of techniques will be of use to research
workers who have had little or no experience in the field.

The text is divided into three major sections. The first covers
twelve basic laboratory methods, such as the injection and bleed-
ing of animals, protein estimation, starch-block electrophoresis,
centrifugation, and dialysis. The second contains thirty-frve exer-
cises, each concerned with a specific immunological principle; the
stepwise laboratory procednres to be followed in each case are
given, together with details of the materials and equipment required.
Part three covers Special Reagents. 478 Pages. $8.75

MONOGRAPHS IN CHEMISTRY & PHYSICS:

W. L. Jolly % THE INORGANIC CHEMISTRY OF NITROGEN

136 Pages, cloth $5.75
M. |. Sienko % PHYSICAL INORGANIC CHEMISTRY
R. A. Plane 176 Pages, cloth $7.50 paper $3.95
W. N. Lipscomb, Jr. @ BORON HYDRIDES
288 Pages, cloth $14.00

Thor A. Bak @ CONTRIBUTIONS TO THE
THEORY OF CHEMICAL KINETICS

114 Pages, paper $5.50
Ross Stewart @ OXIDATION MECHANISMS
192 Pages, cloth $7.50

T. L. Hill @ PART II, THERMODYNAMICS OF
SMALL SYSTEMS

200 Pages, cloth $9.00
I. P. Hunt % METAL IONS IN AQUEOUS SOLUTION
144 Pages, cloth $5.50

R G. Parr @ THE QUANTUM THEORY OF
MOLECULAR ELECTRONIC STRUCTURE

528 Pages, cloth $10.00 paper §6.95
G. H. Stout % COMPOSITION TABLES
408 Pages, cloth $6.00
J. O. Edwards & INORGANIC REACTION MECHANISMS
192 Pages, cloth $5.50
W. A BENJAMIN
2465 Broadway New York 10025
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'PHARMACIA
LEADING IN DEXTRAN
CHEMISTRY
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New Cation Exchangers Specifically for
Chromatography of Labile Compounds

SEPHADEX cation exchangers, the high-
capacity exchangers derived from

SEPHADEX, are now commercially avail-
~ able. These new ion exchangers were de-
veloped by Pharmacia of Uppsala, Swe-
den. Under extensive testing, SEPHADEX
ion exchangers exhibited the following
properties: High capacity for large mole-
cules m Low nonspecific adsorption m
Quantitative desorption m High flow rate
® Good reproducibility ® Easy column
packing

These new products include both
weak and strong cation exchangers.
CM-SEPHADEX is the carboxymethylether
of SEpHADEX. SE-SEPHADEX is a sulfo-
ethylether derivative.

They are produced in two types, C-25
and C-50, thus providing selectivity in
the degree of porosity; i.e., cross-link-
ages. These forms of SEPHADEX are avail-
able as a powder in three particle sizes—
coarse, medium and fine. Due to their po-
rous structure and high degree of substi-
tution, CM-SEPHADEX and SE-SEPHADEX
have a high capacity for large molecules.
They show a low nonspecific adsorption,
therefore are ideal for chromatography
of labile substances such as enzymes and
hormones. Relative capacities of these
two SEPHADEX cation exchangers are as
follows:

————

ADSORPTION CAPACITY FOR HEMOGLOBIN'

T -
PHARMACIA FINE CHEMICALS, INC. 501 Fifth Avenue, New York 17, N.Y

For complete information
about Ton Exchangers and all
types of SEPHADEX please fill in

the request coupon and send
it to us with your letterhead.

(Inquiries outside the
Western Hemisphere should
be directed to PHARMACIA,

Uppsala, Sweden.)

31 JANUARY 1964

SEPHADEX ion exchanger Type  Hemoglobin capacity

CM-SEPHADEX C-25 0.7 g./g.
CM-SEPHADEX C-50 4.7g./8.
SE-SEPHADEX C-25 0.7 g./g.
SE-SEPHADEX C-50 24g./8

1The solution was equllibrated at pH 6.5 in a sodium phos-
phate butfer (lonic strength 0.05)

PHYSICAL AND CHEMICAL CHARACTERISTICS

The matrix in SEPHADEX ion exchangers

consists of cross-linked dextran chains,

where the functional groups are attached
at random by ether linkages to the glucose
residues in the polysaccharide chains.

The characteristics of these cation ex-
changers include:

m Insolubility in water, yet with pro-
nounced hydrophilic properties that
produce rapid swelling

m Varying degree of swelling depending
on differences in degree of cross-
linkages

® Uniform functional group distribu-
tion, both on the inside and outside of
gel particles

By variation in degree of cross-linkages,

different porosities of the network are
obtained.

All ionic groups of C-25 and C-50 are
available as adsorbing sites. In the C-25
types, molecules less than 10,000 in
molecular weight are accessible to all
adsorbing sites, although the larger mol-

Please send the following:

SEPHADEX CATION
EXCHANGERS BULLETIN

Name

JoN EXCHANGE
ABSTRACTS

. A NEW CONCEPT IN
ION EXCHANGERS

ecules adsorb only on the surface.

SE-SerHADEX functional groups are
strongly acidic and completely dissoci-
ated at pH 3. This cation exchanger has
a full capacity even at very low pH
values, and its exchange capacity is 2-2.5
meq/g.

The fractionation shown below exem-
plifies many of the purifications possible
by an SE-SEPHADEX system:

FRACTIONATION OF ENZYMES IN A PANCREAS EXTRACT
ON SE-SEPHADEX C-50

o
o
&

PROTEASE =~ *

o
=
o~
w
}
z
<
¥
9]
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300 ml.

Sample: Extract of pancreas powder with phosphate

buffer pH 5.0, & = 0,05, contalning 0.002
M CaCla.

Elution: Sodlum phosphate buffer pH 5.0, ¢ =0.05.
Then with the same buffer but gradually
Increasing pH from 5.0 to 8.2, and finally
with an ionic strength gradient up to 4t =
0.4 at constant pH 8.2, All buffers contaln
0.002 M CaCly.

CM-SEPHADEX is most effective at pH
values above 4-5, and the very high ex-
change capacity of 4-5 meq/g identifies
this cation exchanger as exceptionally
suitable for protein chromatography.

SEPHADEX cation exchangers do not
cause denaturation or irreversible ad-
sorption, and the desorption of both can
be performed under mild conditions.

e

.

SAMPLE OF CM- and
SE-SEPHADEX

Company

Address

425



No other Lab Supply

Firm can make this
statement

STATEMENT

Only Matheson Scientific has 2
big catalogs neitherof which bears
our name. This doesn’t confuse
us a bit. Use either book to
order anything from any of our
branches or sales offices.

g use either one F#y
X <

AR

MATHESON SGIENTIFIG

Chicago 1735 N. Ashland Ave. / Cincinnati 6265 Wiehe Road / Cleveland Laisy Ave. & East 88th St. /
Detroit 9240 Hubbell Ave. / Houston 6622 Supply Row / Kansas City, Mo. 1827 McGee St. / Los Angeles
3237 S. Garfield Ave. / Oakland, Calif. 5321 E. 8th St. / Philadelphia Jackson & Swanson Sts. / St. Louis
5147 Brown Ave. / SALES OFFICES: Baton Rouge 6, Louisiana, 3160 Florida Street, Doherty Building, Room
MATHESOM 103.
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NEW LEITZ

ORHGIVAT;

THE WORLD’S MOST VERSATILE
& EASIEST-TO-USE AUTOMATIC
MICRO-CAMERA...WORKS HAND-
IN-GLOVE WITH THE MOST AD-
VANCED UNIVERSAL RESEARCH
MICROSCOPE...

LEITZ ORTHOLUX

W Touch a single button: computer-controlled, electro-
magnetic shutter sets itself automatically for exposures
varying between 1/100 second and Y% hour or more.

M Choice of two types of automatic light measurement
and exposure: integrating or detail. You can set the
ORTHOMAT to determine the correct exposure for the
entire field or for any detail of the microscopic image
(dark field, phase or fluorescence). Light measurement
and exposure occur automatically.

M Beam-splitter permits continuous viewing without
interruption as you trigger automatic photomicrographs.

B [nterchangeable film chamber with automatic frans-
port and counters permits alternation between color and
black and white. Chambers can be changed at any point
on film and exposures resumed at any time.

New Leitz ORTHOMAT puts the most advanced photo-
micrographic techniques at your disposal with push-
button simplicity. Its exclusive features are years ahead
of any other micro-camera—even other “Automatics.”
And . .. ORTHOMAT works hand-in-glove with the incom-
parable Leitz ORTHOLUX Universal Research Microscope.
Result: ORTHOMAT becomes an automatic camera micro-
scope capable of solving the most difficult photomicro-
graphic tasks at the touch of a button. The famous inter-
designed ORTHOLUX systems of optics, illumination and
mechanics include separate and combined incident and
transmitted illumination, bright field, dark field, phase
contrast, polarized light and fluorescence.

Whatever your field—in research or routine application
—for the best results obtainable without time-consuming
trial-and-error methods, ORTHOMAT will provide the
answer at the touch of a button. 52653

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.

Dz toeirbhilitior = o f

fih-&

world-famous prriaid urc it s aif

Ernst Leitz G. m. b. H.. Wetzlar. Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS r MICROSCOPES
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American Association for the
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The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

SCIENCE

Ethical Problems: An Invitation

The AAAS Committee on Cooperation among Scientists invites
scientists to consider some of the ethical problems they encounter
in their relations with employers or supervisors, fund-granting agen-
cies, students or assistants, fellow scientists, colleagues in other dis-
ciplines, agencies of government, or society in general. Some of the
problems that arise in these relationships are primarily legal in char-
acter and others are administrative. These can be handled through
appropriate legal procedures or administrative practices. But problems
of ethics also arise, and they seem to be of increasing concern as
the number of people and the amounts of money involved grow
larger, as science and its applications come to play a more prominent
role in industry, defense, government, and other human affairs, and
as the old patterns and customs that used to serve as effective and
generally understood guides to individual conduct seem no longer to
suffice.

The Committee on Cooperation among Scientists is one of several
agencies within the AAAS that has been considering these matters.
Now, as a means of securing a substantial number of concrete ex-

‘amples or case histories, the committee invites readers of Science to

submit descriptions of specific situations that have posed real ethical
problems. The situation described may be one in which you had to
decide upon the proper course of action, or may be one you observed.
It may be one in which a highly ethical course of action was followed,
or one in which there was a discrepancy between actual behavior and
ideal behavior. The description should give sufficient detail so that
the specific problem, its setting, and the course of action followed
will all be clear. But it is not necessary to identify the individuals or
agencies involved, for it is issues, not personalities, that are wanted.
All replies will be handled confidentially. They should be addressed
to the Committee on Cooperation among Scientists, AAAS, 1515
Massachusetts Avenue, N.W., Washington, D.C., 20005,

In some professions, typically those in which a professional man
deals directly with individual clients or patients, formal codes of
ethics have been evolved to guide relationships with clients and pro-
fessional colleagues. Some scientists have suggested that science, too,
needs a code of ethics. But it is not at all clear that this would be
desirable. The committee does not now plan to draft a formal code.
What is needed now is to separate the ethical problems from the legal
and administrative ones, to isolate problems that are peculiar to
scientists, to learn which ones are of greatest concern, and to appreci-
ate the range or variety of behavior with respect to a particular issue
that seems proper in such different settings as a university, an indus-
trial laboratory, or a government agency.

What is needed now is thought, discussion, and criticism. Con-

- sideration by individual scientists of the ethical questions they en-

counter or observe will contribute to this process. A generous response
to this invitation for specific examples will help the committee to
illuminate general issues and to prepare statements or analyses that
will be helpful to scientists in the further consideration of these
issues.—D.W,
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Higher E7B xnvew 1 RI=-CAR B’

4000 SERIES

The **figure of merit’’ used in quantitative evaluation
of the counting performance of liquid scintillation
spectrometers is the factor of efficiency squared di-
vided by background (E?/B)*. The instrument with
the highest E?/B can achieve a desired statistical ac-
curacy in the shortest counting time, or it can collect
data to the greatest accuracy in a given time.
New Tri-Carb Spectrometers have an E2/B approxi-
mately 100% greater for tritium and 50% greater for
carbon-14 than older type liquid scintillation spectro-
meters. These high figures of merit have been ac-
complished by both:

() Increasing efficiencies

(b) Reducing backgrounds

INCREASED EFFICIENCIES

New 3000 and 4000 Series Tri-Carb Spectrometers
provide significantly higher counting efficiencies
for low energy isotopes through the use of im-
proved optics and advanced electronics with Pulse
Summation, an exclusive Packard development.

A specially designed optical chamber maximizes
light collection by transmitting the greatest number
of photons from the liquid scintillation sample to
the photocathodes of a pair of carefully selected
and matched photomultiplier tubes. The use of
13-dynode phototubes obviates the need for pre-
amplifiers and permits the use of high speed elec-
tronic circuitry for Pulse Summation. This results

SPECTROMETERS

3000 SERIES

in a twofold improvement in the signal-to-noise
ratio. Result: higher efficiencies than ever before
possible with this type of counting equipment.
LOWER BACKGROUNDS

Background is significantly reduced by the im-
proved electronics and by superior shielding of
the detector. Ultra-high-speed coincidence resolv-
ing time (30 nanoseconds) virtually eliminates
background contribution from *‘accidentals’; even
when using more efficient photomultiplier tubes
with inherently higher dark noise.

Great care is taken to select only radioactively clean
material for the detector shield. A minimum of 2
inches of lead is provided in all directions, includ-
ing the ends. ''Graded shielding'’ of lead, cadmium
and copper is especially effective in reducing back-
ground from environmental radiation.

By increasing efficiencies and reducing back-
ground, new Tri-Carb Spectrometers achieve
the highest possible E?/B. Thus, they permit
the most accurate collection of data in a given
counting time or, alternatively, the most rapid
collection of data to a given accuracy, thereby
effectively increasing actual counting ca-
pacity.

Higher E?2/B is just one of many significant new
features available in Packard Tri-Carb Spectrometers.
Ask your Packard Sales Engineer for complete details,
or write for Bulletin. S

*N.B. Since there are substantial variations in standards (especially tritium) prepared in different labora-
tories, it is important to use the same standard and blank in comparing the performance of two instruments.

Paclsard

PACKARD INSTRUMENT COMPANY, INC.

BOX 428 * LA GRANGE, ILLINOIS * AREA CODE 312+ 485-8330

SCIENCE, VOL. 143



For both low and high energy nuclear radiation analyses...

Lithium Ion Drift Detectors

Double Diffused
Planar Passivated Detectors

These two solid state radiation detectors cover the full
range of energy level detection and analysis require-
ments with extreme sensitivity and resolution.

For example, Lithium lon Drift Detectors (80 mm?2 x
3 mm deep) yield less than 19 kev FWHM attainable at
room temperature (Spectrum of K and L conversion
electrons from Bal137). At 195°K, these detectors have
yielded as low as 3.8 kev FWHM. Depletion depths are
available up to 10 mm. Active areas may be obtained
up to 300 mm2

Double Diffused Planar Passivated Detectors have a
unique passivation design* that makes them impervious
to fingerprints, moisture and other heretofore destruc-
tive environmental conditions. These detectors exhibit
low leakage currents, and dead layers of less than 0.1
micron. Accordingly, excellent alpha resolution is
achieved.

Both detectors are available for *off the shelf” delivery
at sensible prices.

For complete details, contact the nearest TMC office
or Technical Measurement Corporation, Special Pro-
ducts Division, 1001 Howard Avenue, San Mateo, Calif.

*Patent applied for

me

TECHNICAL MEASUREMENT CORPORATION
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BIOLUMINESCENCE

Sigma has certainly done a ‘’Sigma-Grade’’ job onm
the preparation of Bioluminescence reagents. Labo-
ratories that have already tried certain widely pub-
licized reagents and demonstration kits, have been
amazed to see the tremendous difference when
they tested Sigma’s Firefly Lanterns and ATP.

Firefly Lanterns as processed by Sigma are at least

20 times as active as another dealer’s!
(Ac'_ual tests often show a 100-fold difference).

Adenosine Triphosphate, Crystalline, Di-

sodium Salt, Sigma, js unquestionably the high-
est purity ATP the World has ever seen—ideal as
a “Standard” for Bioluminescence Assay.

Even the Crystallization of ATP was first accom-
plished by Sigma.

Because of our much higher activity, you will need
only 1% to 5% of the weight of Firefly Lanterns as
compared with another commercial offering.

Available in many convenient forms—

Firefly Lanterns, Desiccated (Stock No. FFT)

1 gram $ 9.85
250 mg 3.60

Preweighed Vials of

Powdered Lanterns. 15 mg each 10 vials $ 7.50
for one demonstration (Stock 15 vials 11.25
No. FFT-15)

Firefly Lantern Extract (Stock No. FLE-50)

Each vial contains the solu- 10 vials $ 9.90
ble activity from 50 mg of 15 vials 14.85
Lonterns. Also contains the Po-

tassium Arsenate and MgSO,

needed for use.

Complete Kit for Bioluminescence Demonstration.
All reagents needed, preweighed into sets of single
demonstration vials. 3 Vials per set; simply mix

contents . . . see dramatic Luminescence. ldeal for
Science classes.

Kit No. FF-10 10 sets $19.50
Kit No. FF-3 3 sets 5.85

We also offer—

Luciferase, Bacterial, Purified 10 mg $ 5.50
from Achromobacter Fischeri. 100.mg 35.00
Gives light response with B-DPNH,

FMN, and o long chain aldehyde.

ORDER DIRECT
TELEPHONE COLLECT for
IMMEDIATE SHIPMENT or to DISCUSS PROBLEMS
Day, Station to Station,
PRospect 1-5750
Night, Person to Person,
Dan Broida, WYdown 3-6418

=

The Resesarch Laboratories of

EIE@ACHEMICAL COMPANY

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

FOR
PHOTOMICROGRAPHY

The new Honeywell Model 52A Stro-
bonar Electronic Flash Unit is a ver-
satile and economical light source for
all types of photomicrography, black
and white or color.

Concentric with the electronic flash
tube is an incandescent light with
which the unit is positioned for cor-
rect light reflection. Users report in-
tensity of flash is excellent even at
maximum magnification. Absence of
heat protects specimens from physical
change and warping.

A universal bracket fits the unit for
many assignments in both laboratory
and field. The 52A can be flashed by
any camera synchronized for elec-
tronic flash. Specify: Model 52A Stro-
bonar Electronic Flash; 110V-AC, 90
Watts; 16 ft. cord; 3 lbs.; 8" x 414" x 5",
For illustrated folder on the 52A Strobonar
Electronic Flash, please write: David

Moore, Mail Station 209, Honeywell,
Denver Division, Denver 10, Colorado.

Honeywell

PHOTOGRAPHIC PRODUCTS
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centration of neutral salt and at a high
equivalence ratio of polymer to metal
ion. The successive binding constants
for the zinc-polyvinylimidazole sys-
tem increased as the number of ligands
attached to the metal ions increased.
The stoichiometry of PVI-Zn complexes
was studied by precipitating the poly-
mer in the presence of different ratios
of polymer to zinc.

The turbidity of PVI-Zn complexes,
studied by light scattering, increased as
polymer was added at a constant metal
ion concentration; at higher polymer
concentrations the turbidity decreased.
When an excess of metal ion was pres-
ent, it acted as a cross-linking agent
and high molecular weights were ob-
tained, ones which decreased as more
polymer was added to the system with
a resultant shift to intramolecular as
opposed to intermolecular cross-linking.

The theory of the solvent extraction
of metal chelates was developed in con-
siderable detail by both David Dryssen
(Royal Institute of Technology, Swe-
den) and George Schweitzer (Univer-
sity of Tennessee). Equations for the
various equilibriums were developed,
and methods for identifying the domi-
nant organic and aqueous species were
described. From these relationships,
various means of controlling extrac-
tions were discussed.

A comparison of some extraction
constants or pHs values with the con-
stants for the first steps in the mono-
nuclear hydrolysis of the metal ion was
made. Dryssen noted that as the ex-
traction constant of a reagent decreased,
the spread of pHs (pH at which 50
percent metal is extracted) values of
the metals increased. Effects of the
metal ion concentration such as poly-
nuclear hydrolysis, precipitation of the
metal chelate, and radiocolloid forma-
tion were discussed.

The formation of adducts in the or-
ganic phase with the uncharged extract-
able metal chelate, MA», and some
mixed solvent effects were treated; the
extraction of mixed chelates and some
practical applications of mixed chelate
extraction were discussed.

Chelate extractions with TTA (1,1,1,-
trifluoro-3,2-thenoylacetone) were re-
viewed by Oscar Menis (Nuclear Ma-
terials and Equipment Corporation).
Parameters, including pH, solvent, and
aqueous environment, were evaluated in
terms of their enhancing, complexing,
and kinetic effects. A general term,
“synergistic effect,” describes the influ-
ence of two or more factors on the mag-
nitude of the distribution ratio of a

CHEMTRONICS, -

P.0.BOX 417 | SAN ANTONIO, TEXAS 78206 | TA 6-4049 -

at your fingertips

PRECISE OXYGEN ANALYSIS

The GP-10 Oxygen Transducer (U.S.
Pat. 3071530) features unexcelled re-
liability and response time plus un-
matched specificity. This durable and
trouble-free unit (now available also
as the GP-10S model for on-site serv-
icing) is finding broad applications in
bioastronautics, medicine and indus-
try . . . wherever oxygen analysis is
critical. The BP-300 Oxygen Analyzer
system is tronsistorized and battery
operated for complete portability
lalso available for 110 YAC opera-
tion). Easy to use and carry, this unit
has a rugged high precision meter
with == 1% full-scale accuracy, con-
tinuously variable span adjustment,
and recorder output jack. The meter
scale can be calibrated in oxygen
partial pressure, per cent oxygen or
per cent air. The CA-1 and CA-2
cuvette systems are available for spe-
cial sampling requirements, Most
items available from stock.

GP-10/GP-105

Continuous ropid response
in goses. Adoptable 1o
liquid-phase measurements.

BP-300

Tronsistorized for  safety
gnd long life, this wnit
availoble in both battery
and line operated models.

CA-1

Cuvette unit with Luer fil-
tings quickly odoptoble
for small volume, low
flew sampling systems.

CA-2

The CA-2 Cuvette is ano-
dized aluminum ond cou-
ples 1o stondord spire-
meter fubing er similar
sized fittings.

For further information write

CHEMTRONICS, nc

P.O.BOX 417 | SAN ANTONIO, TEXAS 78206 | TA 6-4049
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metal complex. A comparison was given
of the various mechanisms for agents
which when combined produce a greater
effect than when each acts individually
(such as adduct formation, solvent co-
ordination, and mixed chelate forma-
tion). In addition, the utilization of the
competitive action of complex ligands
forming complexes in aqueous media
for separating groups of metal chelates
was discussed.

Philip W. West (Louisiana State Uni-
versity) discussed the application of
agents that induce complex formation
for the development of greater selectiv-
ity in metal separations and determina-
tions by masking interfering metal ions.

The usefulness of metal chelates in
chemical separations of radioactive sub-
stances was amply demonstrated by
H. L. Finston (Brookhaven National
Laboratory). Rapid solvent extraction
procedures necessary for the isolation
and study of short-lived radionuclides
were pointed out. Decontamination fac-
tors of greater than 10" have been ob-
tained in the separation of uranium
from associated fission products after
neutron irradiation, by extraction with
dibenzoylmethane in the presence of
DCTA.

R. L. Sievers (Wright-Patterson Air
Force Base) discussed volatile metal
chelates in the separation and analysis
of metals by gas-phase chromatography.
Metal chelates of acetylacetone, trifluo-
roacetylacetone, and hexafluoroacetyl-
acetone were studied. A number of che-
lates can be eluted at column tempera-
tures far below their boiling points and
in most cases below or near their melt-
ing points. A definite trend was ob-
served in the relative ease of elution.
Chelates of the fluorine-containing g-
diketones are considerably more vola-
tile and can be eluted at much lower
column temperatures than correspond-
ing complexes of acetylacetone. Col-
umn temperatures as low as 30°C have
been used in separations of hexafluo-
roacetylacetonate complexes.

Trifluoroacetylacetonate chelates of
beryllium(II), aluminum(III), gallium
(IIT), indium(IIl), chromium(III),
iron(III) copper(11), rhodium(III),
zirconium(IV), and hafnium(IV) have
been eluted successfully. Separations
of several mixtures of these complexes
have been achieved.

The fluorine-containing chelates can
be detected by electron capture even
when the quantities of halogen-contain-
ing organic compounds are of the
order of 10™ grams. Gas chromatog-
raphy was used to separate cis and trans
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Kidney, 300X (Rochester General Hospital)

B SOREEN [HACES...

as Brilliant, Detailed,
B True in Color, as with your
B&L Microscope!

With the Bausch & Lomb SpeedMatic Microprojector, group evaluation of
micropathology is as definitive as with your own quality microscope. The
image is vividly bright . . . crisply sharp and colors are faithfully projected.
Operation is so simple it’s virtually automatic. You can set it and forget it
...you’re free to talk and discuss.

Everything required by the most exacting lecturer or pathologist has
been incorporated in this superb, distortion-free instrument.

e Microscope objectives give unexcelled resolution with magnifications of
30x to 3000x, at a projection distance of 12 feet.

e The carbon-arc lamp is electronically-fed and runs unattended for over
an hour . .. without any variation in illumination level.

e A built-in, heat-absorbent filter lets you project live specimens, unharmed.

o A Thyratron tube starts the motor and shuts it off when the carbons are
consumed.

e Burning carbons can be observed through a ground-glass porthole.

o Flick a lever... the right condenser, synchronized to the objective you
select, is in position . .. centered, focused and with no light spillage.

o Noise level is low, you concentrate on the screen, not on the instrument.

e

Mail the coupon to see the sharpest microprojection you ever saw...
using your own slides!

Bausch & Lomb sells through leading reputable dealers to assure you
prompt, efficient sales assistance and service.,

BAUSCH & LOMB

|
| [J Please demonstrate the SpeedMatic Microprojector. I
] [J Please send Catalog E-246. J
| BAuscH & LOM !
B Name......coooocrecine e cereseeceees

| 'INCORPORATED | FEre i
| 77401 Bausch Street Title

l Rochester 2, N. Y. Professional Address {
T B i

In Canade, write Bausch & Lomb Optical Co., Dept. 774, Scientific Instrument Division, 16 Grosvenor St.. Toronto 5, Canads
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isomers and optical isomers of metal
chelates. Optical isomers were separated
on columns which contained optically
active stationary phases.

J. Coleman (Harvard Medical School)
discussed his work with B. Vallee on
the inhibition of metalloenzymes by
chelating agents. The role of the metal
was described as that of a reactive
group of the enzyme molecule involved
in activity which is lost when the metal
atom is either removed or interacts
with chelating agents to form a mixed
complex.

The banquet speaker, G. Kuiper (Lu-
nar and Planetary Laboratory, Univers-
ity of Arizona), discussed the compo-
sition of planetary atmospheres. Spe-
cialized techniques of high-resolu-
tion absorption spectroscopy including
matching of spectra of laboratory-de-
veloped gaseous systems with those ob-
served by telescope have been ingen-
iously used to obtain rather detailed
information on atmospheres of a num-
ber of planets.

QuUINTUS FERNANDO
HeNRY FREISER
EpwarRD WISE
Department of Chemistry,
University of Arizona, Tucson

Forthcoming Events

February

2-5. American Inst. of Chemical Engi-
neers, annual, Boston, Mass. (J. Henry,
AICE, 345 E. 47 St, New York, N.Y.)

2-7. Institute of Electrical and Elec-
tronics Engineers, winter meeting, New
York, N.Y. (A. P. Fughill, Detroit Edison
Co., 2000 Second Ave., Detroit, Mich.
48226)

2-8. Teratology, workshop, Commis-
sion on Drug Safety, Gainesville, Fla.
(D. C. Trexler, Commission on Drug Safe-
ty, 221 N. LaSalle St.,, Chicago, IIL
60601)

2-71. Scientific-Technical Documenta-
tion and Information, intern. congr.,
Rome, Italy. (I. M. Lombardo, La Pro-
duttivita, Viale Regina Margherita, 84d.
Rome)

3—4. Society of Rheology, Claremont,
Calif. (T. L. Smith, Stanford Research
[nst.,, Menlo Park, Calif.)

3—4. Perspectives in Virology IV, Gus-
tav Stern symp., New York, N.Y. (M.
Pollard, Lobund Laboratory, Univ. of
Notre Dame, Notre Dame, Ind.)

3-7. Materials, intern. conf., Philadel-
phia, Pa. (A. G. H. Dietz, Dept. of Build-
ing Engineering, Massachusetts Inst. of
Technology, Cambridge)

4-6. Society of the Plastics Industry,
conf. of the reinforced plastics div., Chi-
cago, Ill. (W. C. Bird, SPI, 250 Park
Ave., New York, N.Y. 10017)

4—6. Cellular Biology of Myxovirus In-
fections, CIBA Foundation symp., Lon-

MICROSCOPIC | “

QUICK

Apply Easily
Holds Permanently

TIME
microscopic
slide labels
V..ol

wxx 7/e X T/

MEETS ALL LEGAL REQUIREMENTS
PREVENTS LOSS AND CONFUSION

ACCEPTS ANY MARKING
NO LICKING

See your nearest hospital
or laboratory supplier for
service.

stlfspenine

IABELS

ViINTLcoartn
-

365 D Burlington Rd.
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SLIDE
LABE

PROFESSIONAL TAPE CO.

Can be pre-
printed with
hospital
name

Can be
written

pre-numbered

Plain if
preferred

Standard or
‘tissue-high'’
thickness

Riverside, Il

don, England. (CIBA Foundation, 41
Portland Pl., London, W.1)

5-7. Military Electronics, 1964 winter
conv., Los Angeles, Calif. (Inst. of Elec-
trical and Electronics Engineers, Box A,
Lenox Hill Station, New York, N.Y.)

5-8. American College of Radiology,
natl. meeting, Tucson, Ariz. (American
College of Radiology, 20 N. Wacker Dr.,
Chicago, Ill. 60606)

7-8. Differentiation and Development,
symp., New York, N.Y. (New York Heart
Assoc., 10 Columbus Circle, New York,
N.Y. 10019)

9_71. Entomological Soc. of America,
Southwestern Branch, Monterrey, Mex.
(D. F. Martin, P.O. Box 1033, Browns-
ville, Tex. 78521)

10-14. New Zealand Institution of En-
gineers, conf., Wellington. (F. N. Stace,
P.O. Box 3047, Wellington, N.Z.)

12-16. American College of Cardiol-
ogy, 13th annual, New Orleans, La. (P.
Reichert, Empire State Bldg., New York,
N.Y. 10001)

13-14. Texas Industrial Pharmacy Sem-

inar, Austin. (L. R. Parker, Pharmacy
Extension Service, Univ. of Texas,
Austin)

15—-16. Atomic Energy, Japanese natl.
symp., Tokyo. (Atomic Energy Soc. of

Japan c¢/o Atomic Energy Research
Inst., 1-1 Shiba-tamura-cho, Minato-ku,
Tokyo)

16-22. National Engineers’ Week, spon-
sored by the National Society of Profes-
sional Engineers. (2029 K St., NW, Wash-
ington, D.C. 20006)

17-719. American Standards Assoc., 14th
annual conf.,, Washington, D.C. (ASA, 10
E. 40 St., New York, N.Y. 10016)

17-20. Metals for Use at High Tem-
perature, intern. symp., New York, N.Y.
(D. A. Parks, Inst. of Metals Div., Metal-
lurgical Soc., 345 E. 47 St., New York,

N.Y. 10017)

17-21. Information Storage and Re-
trieval, 6th, Washington, D.C. (L. W.
Hattery, American Univ, 1901 F St,

NW, Washington, D.C. 20006)

719-21. National Soc. of College Teach-
ers of Education, Chicago, IlIl. (E. 7.
Clark, Indiana State College, Terre Haute,
Ind.)

19-21. Solid-State  Circuits, intern.
conf., Philadelphia, Pa. (L. Winner, 152
W. 42 St., New York, N.Y. 10036)

19-22. American Educational Research
Assoc., Chicago, TIIl. (J. R. Gerberich,
1201 16th St.,, NW, Washington, D.C.)

19-5. Pan American Medical Assoc.,
39th congr., the Americas, during a cruise
aboard the S.S. Independence. (J. J.
Fller, 745 Fifth Ave., New York, N.Y.)

23-27. Technical Assoc. of the Pulp
and Paper Industry, 49th annual, New
York, N.Y. (TAPPI, 360 Lexington Ave.,
New York, N.Y. 10017)

23-28. Otorhinolaryngology and Bron-
choesophagology, 9th Pan American
congr., Bogota, Colombia. (C. M. Norris,
3401 N. Broad St., Philadelphia, Pa.)

24-25. Atmospheric Movements of Ra-
dioactive Materials, Geneva, Switzerland.
(World Meteorological Organization,
Geneva)

24-25. Writing-Improvement Programs
for Engineers, seminar, New York, N.Y.
(C. A. Meyer, RCA Commercial Engi-
neering, Harrison, N.J.)
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AAAS Symposium Volume No. 61

BIOLOGICAL AND CHEMICAL CONTROL
OF PLANT AND ANIMAL PESTS

Editor L. P. Reitz April 1960

274 + xii pp., 11 illus., 11 tables, 6 X 9, index
references, cloth

Price $5.75; AAAS members’ prepaid orders
$5.00

Presented by the Section on Agriculture at the Indian-
apolis meeting, AAAS, 28-30 December 1957

. . . The Public’s Stake in Pest Control
. . . Recent Advances in Chemical Control
. . . Biological Control of Pests

. Nineteen topics of importance about pest
control ranging from quarantine and health
problems to control of pests with chemicals
and genes

ALL QUARTZ

BiI-DISTILLER
£

Provides extremely pure
water automatically in

a single, continuous
operation. Two models are
available for supplying
either 400 ml or 1500 ml
of distillate per hour.

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

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

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

BRINKMANN

CANTIAGUE ROAD, WESTBURY, N.Y. 11590

ST. LOUIS e CHICAGO » HDUSTON ® CLEVELAND s PHILADELPHIA ¢ SAN FRANCISCO

INSTRUMENTS

FOR RESEARCH
FOR TEACHING
SELECT

SHERER PORTABLE
GROWTH ROOMS

Sherer continues to lead in the development
of quality-built packaged growth rooms. These
smaller, lower priced units are designed as
excellent teaching aids yet provide the precise
performance that has created world-wide
preference for our larger, research models.

The completely portable Model CEL
25-7 can be easily moved from room to
room. It is entirely self-contained—no
drain necessary (just uncrate and plug
in); gives you fully programmed tem-
peratures and lights, and a 7 sq. ft. ad-
justable plant bed—all for a price under
$2000.

Model CEL 37-14 features uniform air
flow and temperatures, a 1° dual-indi-
cating temperature controller, crank-up
plant bed, pre-wired power and control
section, high light intensity and 14 sq.
ft. of plant bed area in less than 19
sq. ft. of floor space.

Il SHERER

Gentlemen: Please send more detailed information on your Plant
Growth Rooms. Sherer-Gillett Co., Dept. CEL, Marshall, Mich.

Name & Title.

Addr

SHERER-GILLETT COMPANY < Marshall 3, Michigan 49068
Quality Products for over 110 Years
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