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One of a series briefly deseribing GM’s research in depth

A Noble Approach
to an Old Problem

Edison was first.

He converted heat to electricity in a vacuum tube back in
’83. But there was a barrier. We're knocking it down.

In a gas-filled thermionic tube, electrons can be boiled

off of an emitter and directed to a collector, giving

current flow. But only briefly. Then a cloud of electrons
forms in the path . . . a space charge inhibiting further flow.

One way to get rid of this barrier is to neutralize

it with positive ions, charged atoms of some gas. Many
experimenters use vaporized cesium. But its atoms
impede electron flow, requiring close interelectrode
spacing. So GM Research physicists chose some of the
noble gases—argon, neon, and xenon. They offer less
impedance.

Our experimental emitter is a mixture of fissionable material
and good electron-emitting material. Exposed to a

neutron barrage in a reactor, the emitter gets hot from its
own nuclear fission, sending electrons toward the

collector. This same fission produces fragments that
bombard the noble gas, generating ions to counteract

the space charge.

We have developed a theory to predict the ion generation
rate and have experimental data that backs it up.
We think we understand why and how things happen.

General Motors is in the energy conversion business.
The direct conversion of heat to electricity, with a device
having no moving parts, interests us.

General Motors Research Laboratories
Warren, Michigan
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Characteristics of tubes filled with gases ionized by fission fragments. Resulting
current is a function of ion generation rate, which is increased greatly
(from 1.8 to 2.6 x 10'% ions per cm3 per sec) by small addition of argon.



AT BETHLEHEM STEEL'S HOMER RESEARCH LABORATORIES ...

Mettler helps blend raw

Side by side on the same marble table, a Mettler
B-6 analytical balance and an M-5 microbalance are
in virtually continuous use in the coal chemistry lab-
oratory. Here some of the raw materials used in Beth-
lehem'’s blast furnaces are tested to achieve the best
blend for the most economical production of high-
quality steels.

Precise and rapid analytical information is essen-
tial to proper blending. Coal for coking may come
from Pennsylvania, West Virginia, or Kentucky; car-
bon content may vary from 75 to 90%. Each batch
of coal poses its own individual problems.

The B-6 is used in proximate analysis to establish
the direction for carrying out ultimate analysis. The
microbalance is used for weighing absorption tubes
in the ultimate carbon-hydrogen analysis, picking up
weight differences in the microgram range. Together,
they provide Bethlehem with a broad range of in-
formation in the shortest time possible.
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materials for better steel

In addition to raw materials analysis, Bethlehem'’s
Research group also works with experimental mate-
rials as part of other research projects. Some of the
carbonization and coke testing methods developed
here, particularly those dealing with coal in the plas-
tic temperature range, have been widely adopted
throughout the steel industry.

More than 100 Mettler balances are found through-
out the facilities of the huge Homer Research Lab-
oratories, helping to make best use of the raw ma-
terials available, ultimately permitting Bethlehem to
make better steel.

Learn about the advantages that Mettler balances
can bring to your production as well as to your re-
search projects. Request product information, a
demonstration, or an instrument to try out in your
own facilities. Write Mettler Instrument Corporation,
20 Nassau Street, Princeton, New Jersey 08540.

—Menier o]
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The shell of the Devonian brachiopod,
Pholidostrophia nacrea (Hall), has
a layered, crossed, lamellar structure.
The calcite needles in each layer com-
monly indent one another and pro-
duce a surface that is an optical dif-
fraction grating; hence the shell has a
pseudonacreous luster (X approxi-
mately 710). See page 153. [K. M.
Towe and C. W. Harper, Jr., Smith-
sonian Institution]



MP Tandem Test Facility at High Voltage Engineering Corporation,
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From HVEC’s research program for
increasing tandem accelerator flexibility:

New developments
extend research capabilities
of heavy-ion accelerators.

High Voltage Engineering’s expanded  higher than ever before possible. celerator capabilities from HVEC, rec-
research and development efforts are  ® A new beam-analyzing system, ognized leader in particle aceelerator
geared to provide greater flexibility composed of magnetic and electro- and related technologies. For addi-
for present accelerator research pro-  static components to provide re- tional information and technical liter-
grams, and pave the way for the new, searchers with a homogeneous beam ature on tandem accelerators write to:
higher-energy heavy-ion tandems of  of ions of known mass, energy, and High Voltage Engineering Corpora-
the future. charge. tion, Burlington, Massachusetts, 01803

Research conducted this past sum- New developments like these are (Tel: 617-272-2800) or Amersfoort, The
mer with the company’s new ‘Em- typical examples of progress in ac- Netherlands.

‘veror’ (MP) Tandem Accelerator, for
example, has concentrated on the

development of several new concepts. MP Tandem Accelerator with Homogeneous Beam Selector
These include:

@ A new ion-beam injector system, FOCUSING DUST STRIPPERS MAGNETIC
capable of handling a wide range of LENS ANALYZER

elements up to and including uranium. /,
® New internal focusing lenses de- ]
signed to channel and direct charged @'

particle beams with greater precisjon Q\
and efficiency.

® New solid-state “ " stript - ION BEAM ELECTROSTATIC
soli te “dust” strippers ca INJECTOR ANALYZER

pable of providing significant quan- | SYSTEM
tities of heavy ions at energies .

OCTOBER 1966 7



Our research lab at Morristown keeps the B&A
reputation for quality up to snuff. Not only for
the hundreds of standard products in our cata-
log. But for the new ones still in R&D.

Our new Instrument Grade Solvents are a
good illustration. We didn’t introduce them
" until Research was sure we had a single grade
of solvent you could use with all three instru-
ment techniques...gas chromatography, ultra-
violet and infrared. And we have! Does anyone
else?

B&A research does make a difference. In the
confidence you can always place in our lab
chemicals. You can count on B&A! For infor-
mation, write to B&A Laboratory Chemicals,
Allied Chemical Corporation, P.O. Box 353,
Morristown, N.J. '

© 6 0000000000000 000000be

ALLIED CHEMICAL MAKES

B&.A® Reagents

AND THAT MAKES A BIG DIFFERENCE
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one of our centrifuges is just your speed...

Take your pick. Heavy-duty laboratory machines

or light-weight office units. Standard heads or
angle heads. Fixed speed or variable speed. For
centrifuging capillary tubes or test tubes up to 50 ml.
One of these centrifuges has all the features

you need. All of them are sturdy, compact units
designed to give you years of maximum

service with minimum care.

Ask your Clay-Adams dealer.

_%C/ay Adams

New York, N.Y. 10010
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Since the sodium doublet falls at the most compressed point of the spectrum, isn't it impossible to split it with a single prism spectrophotometer?

indeed it is, with one exception—the Zeiss Spectrophotometer PMQ II. Above is an actual PMQ 1l resolution of the most demanding doublet.

Distance between peaks is approximately 6 A, -

You're looking
at an impossibility

10

It goes without saying that the Zeiss Spectro-
photometer PMQ 1l (185 mp-2500 mp range)
has greater resolving power than any other single
prism instrument. The “impossible” proof is at
the top of this page.

Here are three other impossibilities made pos-
sible by the PMQ 11: (1) it reproduces any slit set-
ting within .2 microns, (2) its true wavelength
setting remains constant at all times, (3) it
changes over from one to any other type of meas-
urement (flame, fluqrescence, chromatogram,
absorption) in approximately 30 seconds ——
much faster than other spectrophotometers.

For complete information, write Carl Zeiss
Inc., 444 Fifth Ave., New York, N.Y. 10018. Com-
plete service facilities available.

THE GREAT NAME IN OPTICS

WEST GERMANY
ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.

SCIENCE, VOL. 154




ANALOG MONOLOGUE

On Means for Modelling, Measuring, Manipulating, & Much Else

INTENTIONALLY-NONLINEAR ELECTRONIC CIRCUITS

Imagine, for a moment, that your mathematical training had
ended somewhere in the first year of Algebra, before you had
mastered anything more complicated than a first-order
linear equation. Imagine also that you had no knowledge of
trigonometry, logarithms, or exponentials. Would such
mathematical innocence hamper your present work?

Probably it would — unless your role is supervisory, specu-
lative, or purely empirical. And even then, would you be
able to discuss and evaluate the work of others, without a
grasp of the everyday mathematical language in which they
thought, wrote, and spoke? Of course not.

So it is with electronic measurement and data manipulation
. . . for what is measurement, but a form of understanding?
(...to paraphrase Lord Kelvin.) If the circuits one uses are
limited to the handful that are linear in response (useful and
powerful as they are), the range of measurement and data
processing one can perform with them is correspondingly
limited. Fortunately, we need not accept such a crippling
restriction; hundreds of practical nonlinear circuits already
exist, having been devised and perfected for use in the
Analog Computing realm.

The kind of nonlinearity we mean is a deliberate, precisely-
controlled relationship in a circuit — for example, a logarith-
mic input/output response — and not the unintentional, un-
avoidable, and undesired deviation of a nominally-linear
circuit from perfect linearity . . . an imperfection to be
avoided or minimized by careful design. Useful nonlinearity
may be as natural to a circuit as is a linear response, and
¥y = A (x + B)? may be reproduced with almost as great
fidelity as y = A (x + B).

The circuit below, one of more than 200 in the Philbrick
Applications Manual, shows how the function A x? may be
embodied, using an Operational Amplifier and a Quadratic
Transconductor. It also indicates the almost trivial circuit
change required for square root computations. )

Nonlinear circuits are neither as simple conceptually nor as
economical as linear adders or voltage-to-current transducers
— but, thanks to the creative efforts of workers in many
fields, they are just as easy to use. Standard hardware, in the
form of nonlinear feedback-network packages, is available
for the generation of almost any conventional nonlinear
higher-order response, whether or not it can be described by
a simple equation.

Table 1 indicates (but by no means covers) the range and
variety of useful nonlinear functions and operations that
may be constructed with standard Philbrick Amplifiers and
Transconductors.

Exponential and Root Functions
Multiplication and Division
Linearization of Transducer Outputs
Trigonometric Functions

Coordinate Transformations

Vector Resolution and Composition
Logarithmic Compression and Expansion
True RMS Computation

Table 1

Table 2 lists the most popular of our Transconductors.

(P)PLL Dual Logarithmic Transconductor(diode or transdiode)
(PYPL2 Quadruple Logarithmic Transconductor (transdiode)
(P)PL3 Quadruple Logarithmic Transconductor (diode)
PPL4 Logarithmic Transconductor
temperature compensated
. SPL4 Logarithmic Transconductor
temperature compensated (built-in control)
SPL4A Logarithmic Transconductor — temperature
compensated (built-in control and amplifier)
SPLR Log-Ratio Transconductor
SPLRA Log-Ratio Transconductor (built-in amplifier)
SPLOG Logarithmic Transconductor
PSQ Quadratic Transconductor
SPSIN Sinusoidal Transconductor
| SPCOS Sinusoidal Transconductor
SPFX Arbitrary Function Fitter (adjustable)

Note: All standard designs, except (P)PL3 are available in either negative
or positive polarity.

Table 2

Perhaps this space has been barely sufficient to communicate
to you the power of nonlinear instrument circuits. If so, it
only serves to underscore our underlying thesis — that the
uses of electronic analog technology deserve far greater ex-
position, and hence appreciation, than they now enjoy . . .
despite their many conquests.

You can start today to put more mathematical versatility
into your measurements and data processing, Send for our
free literature package MBA 2. Better (and faster) yet — call
your nearest Philbrick Field Engineer. He’ll give you the
straight story on nonlinearity. Or write to Philbrick Re-
searches, Inc.,25-S Allied Drive at Route 128, Dedham,
Massachusetts. Phone (617) 329-1600.

*A Transconductor is an active or passive network of which the short-circuit

output current is a specific, accurately known, often non-linear function of the
input voltage.

PHILBRICK

7 OCTOBER 1966
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You hrow the switches...

Let

this new
fermentor
do the
rest!

Growing cultures in the new control from initial sterilizationto  for cleaning, emptying or refilling
Fermacell fermentor can now be final harvesting—including inlet in less than 3 minutes. Designed
achieved with push-button conven-  and outlet sterilization, agitation,  for basic laboratory research, this
ience. Set the dials—throw the aeration, temperature, pressure, pilot-plant fermentor is used to
switches—and a series of sequen- foam and pH. The switches are grow aerobic and anaerobic

tial operations control steam electrically interlocked to operate bacteria, streptomycetes, molds
sterilization and environmental in perfect sequence no matter and yeasts, as well as mammalian
growth conditions. You enjoy which switch is energized first. and plant tissue cultures. A wide
simple, semi-automated, up-front Fermacell is available in three range of accessories is available.

sizes for working volumes of 40,
100 or 200 liters. One person
can remove the fermentor vessel

@©NBS

Ready for a
switch?
New Brunswick Scientifie Co., Inc. Write
1130 Somerset Street, New Brunswick, N.J. ~ today for

West Coast Office, San Jose, Calif. 09515 Catalog FMS/5215. 2
12 SCIENCE, VOL. 154



;m announces a new Micro Model. ..

CARBON-HYDROGEN ANALYZER

INGRAM COMBUSTION TYPE

m Utilizes accepted standard method
with gravimetric finish

m For use with samples in the
milligram range (1 to 20 mg)

m Combustion and oxygen sweep cycle
of 4 minutes duration

CARBON.KTOROGIN
caLcuLATOR

Combines rapid, programmed combustion with ac-
cepted standard gravimetg'ic finish.

Samples in the 1 to 20 mg range are weighed into
inexpensive, one-use aluminum capsules. They are
then burned in an execess of oxygen in the alumina
combustion chamber in which the temperature is
maintained at 900°C. Carbon dioxide and water are
collected and weighed in glass absorption tubes
filled with Ascarite and Dehydrite. A circular slide
rule is included for rapid calculation of results.

Automatic programming of the 4-minute combus-
tion and oxygen sweep cycle, and the use of seal-
able absorption tubes, permit analysis of 80 to 40
samples within an 8-hour working day.

6445-W05.

Applicable to a wide variety of solid and liquid samples
including those containing boron, fluorine, phosphorus,
gilicon and metals. Interference from halogens and sulfur is
avoided by combustion tube packing of silver gauze and silver
tungstate on magnesium oxide. See H. J. Francis, Jr. and
E. J. Minnick, Microchemical Journal, Vol. 8 (1964), p. 245;
also G. Ingram, Microchemical Technigques, Vol. I1I (1962),
pp. 495-526.

6445-WO5. Micro Carbon-Hydrogen Analyzer, Thomas,
as above described, complete with supply of absorption tubes,
sample capsules, absorbents, materials for packing combus-
tion tube, calculator, ete. For 115 volts, 60 cycles, a.c.

1,600.00
6446-K10. Calculator, Carbon-Hydrogen, Thomas. A
two-decade circular slide rule for rapid conversion of sample
weight and absorption tube weight gain to 9,C or 9,H. Sup-
plled with above but suitable for similar gravimetric methods.
18.00

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

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

Detailed descriptive bulletin sent upon request.

ARTHUR H. THOMAS COMPANY

Scientific Apparatus and Reagents

VINE STREET AT 3RD ¢ P.O. BOX 779 ¢ PHILADELPHIA 5, PA,, U.S. A,

7 OCTOBER 1966
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Announcing the Brush Mark 250,
first strip chart
recorder for

the perfectionists
of the world.

Meet the fastest, most accurate strip chart recorder on record:
The new Brush Mark 250. When you read about all the features
you’ll know why we call it the first recorder for the perfectionists

of the world!

1 Unmatched frequency response.

Flat to 10 cycles on full 4"
span!Usefulresponseto100cycles.
Nobody has a strip chart recorder

5 Multiple chart speeds. Push-

button choice of twelve . . . from
5inches/secondto 1/100ofaninch/
minute (up to 8 days of continuous

in the same league. recording). .
Wide selection of signal condi- 6 Portable or Rack mounting. And @
tioners. Choose from 21 inter- either way you get the exclusive =
changeable preamps. Use one to- new dual position writing table. -
day; plug in a different one when : ‘ - ®
your recording requirements
change. : ;
= L]
®
7 Removable chart paper maga- ] e Wi |
zine. Great for desk top record |
reviews. Man-sized manual wind- - * B
ing knobs let you roll chart forward [ et
and back. Chart reloading is a '. - e
e : . e
3 Crisp, clean rectilinear writing. Vi : o f
Patented, pressurized inking J : i
system puts smudge-proof trace ® |
into the paper not just on it. = |
Contactless, non-wearing feed- T @ |

back system. Same one used in
our multi-channel Mark 200 re-
corders. (Noslide wires!) Accuracy?
Better than 2%!

See what we mean? The Mark 250
is for the perfectionists of the world.
Ask your Brush Sales Engineer for
a demonstration. Or, write for chart
sample and specifications. Clevite
Corporation, Brush Instruments
Division, 3633 Perkins Ave., Cleve-
land, Ohio 44114.

CLEVITE  susoeeems
RD 4215770; event markers optional.

—brush INSTRUMENTS DIVISION







Electron micrograph and diffraction pattern taken

this ultra-high resolution. The HU-11C was operated at an accelerating voltage of 100

e

pisl

he HU-11C showing the crossed lattice images of the (200) planes of gold. The (020) and (200) planes = 2.04
Angstroms, The (220) plane = 1.44 Angstroms. All important factors such as contamination, stage drift, astigmatism and aberrations must be negligible to achieve

KV and an electron optical magnification of 270,000 X. The illumination

was tilted until the three reflections showed nearly equal intensity in the diffraction pattern; then the micrograph was taken.

FROM HITACH! PERKIN-ELMER

THE HU-11G:
LEADER IN A NEW
GENERATION

OF ELEGTRON
MICROSCOPES

Here is the highest-resolution electron micro-
scope in the world. The unique electromag-
netic alignment and focusing system, centered
on the objective lens, assures that ultra-high
resolution conditions will be maintained on a
day-to-day basis with unexcelled ease of
operation. Resolution of better than five
Angstroms is guaranteed. Resolution of better
than 1.5 Angstroms has been demonstrated
(see micrograph). Accelerating voltages of 50
KV, 75 KV and 100 KV provided. Magnifica-
tion range: 400 X to 250,000 X. A 125 KV

A S SRR

e i o

version of the HU-11C is available. A wide
range of accessories extends the research
capabilities of the HU-11C Electron Micro-
scope. Electron Microprobe Attachment, Image
Intensifier and Electromagnetic High Resolu-
tion Darkfield Attachment are but a few of
the many outstanding accessories available.
For full details, write to: The Perkin-Elmer Cor-
poration, Electron Microscope Dept. 779 Main
Avenue, Norwalk, Conn. 06852,

PERKIN-ELLMER

a5




A lot of life scientists who buy our
liquid scintillation systems also buy
radiochemicals and accessories from us.

b
[

And vice versa.

Some start big with us in liquid scintillation
counting. They see the unparalleled perform-
ance we build into our complete systems. Top
of the line is the Mark I™ Liquid Scintillation
Computer (shown above). It has everything it
takes for simple, high-performance counting of
soft-beta radioisotopes. And system owners stay
with us, because we do equally well in supplying
everything else they need for their counting
programs, right down to the smallest item.

Those researchers who come to us for some-
thing as simple as a sample bottle quickly
discover that small orders get big service. Plus
our knowledgeable, personalized help whenever
they’re ready to move ahead with us in liquid
scintillation counting.

So, whatever you want—complete counting
systems, standards, sample blanks, chemicals,
solvents, radiochemicals, or sample bottles—
Nuclear-Chicago can supply it.

To take advantage of this single source of
supply for everything in liquid scintillation
counting, consult your local Nuclear-Chicago
sales engineer. Or write directly to us.

O;

NUCLEAR-CHICAGO
CORPORATION

NUC:8-8-234

349 East Howard Avenue, Des Plaines, Illinois 60018, U.S.A. / Donker Curtiusstraat 7, Amsterdam W, The Netherlands.

7 OCTOBER 1966
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HOW? WITH THE NEW
CARY AUTOMATIC SAMPLE CHANGER

Makes the CARY 15 Spectrophotometer
even more versatile for life science kinetic
studies. Measures or compares up to five
samples quickly, easily, accurately. Sample
positioning and changing is automatic.
Eliminates time-consuming adjustments
and tedious sample handling by the oper-
ator. Speeds up your research.

About the CARY 15: It features continuous
blank compensation. Low stray light
(0.001% over most of the range) permits
valid readings up to as high as 4 absorb-
ance. Accuracy? Excellent. Even at 2.0
absorlla nce, photometric accuracy is 0.008
with 3A resolution.

The CARY 15 couples scan and chart drive,
lets you vary scan speed without affecting
wavelength presentation. Including the
automatic sample changer, the total cost
is less than $14,000.

Equip your lab now with the CARY 15 and
automatic sample changer. Your best ef-
forts deserve the best equipment.

For details, request Data File E601-106

m INSTRUMENTS

APPLIED PHYSICS CORPORATION
2724 sS. PECK RD.,, MONROV!A, CALIF,
UV/VIS/IR/Raman Recording Spectrophotometers
Manual Spectrophotometers » Spectropolarimeters
Vibrating Reed Efectrometers & Amplifiers




need a recorder right away?

Now, any of the six most-used models of the servo/riter® Il recorder can be
shipped to you just two weeks after receipt of order! Choose from these models:

r— ) |
NO. RESPONSE | SPAN* | FULL SCALE
MODEL PENS | TIME—SECS. | Mv. | ZERO ADJUST CHART SPEEDS
PORTABLE with fingertip speed changer 1 1 1 YES 10 from .5 in./hr. to 8 in./min,
PORTABLE with fingertip speed changer 1 4 10 YES 10 from .75 in./hr. to 12 in./min.
PORTABLE with fingertip speed changer 2 1 10 NO 10 from .75 in./hr. to 12 in./min.
FLUSH-MOUNTING with change gears 1 1 1 NO S from .25 in./min. to 4 in./min.
FLUSH-MOUNTING with electrical speed changer 1 1 1 YES 32 from .5 in./hr. to 40 in./min.
IFLUSH-MOUNTING with electrical speed changer 2 1 1 YES 32 from .5 in./hr. to 40 in./min.
*Plug-in kit . ) . i
for other spans  If you need a recorder right away, ask for the 2-Week Delivery Program!
Bala-Cynwyd, Pa. Garden City L.I., N.Y. St. Paul, Minn.
Tennyson 9-6380 (215) P1 2-1515 (516) M1 6-2755 (612)
Chicago, Ill. Houston, Texas Kenilworth, N.J.
286-1000 (312) JA 6-1411 (713) 687-7200 (201)
Cleveland, Ohio Inglewood, Calif. Washington, D. C,
i SR PR Jf TR 1ET O T W 0 L N 751-2600 (216) 673-0845 (213) 234-9320 (202)
Fﬁ-' ; : o Dallas, Texas Orlando, Fla, Wellesley Hills, Mass.
‘I AD 5-3111 (214) 422-9894 (305) Cedar 7-9750 (617)
| > & Dayton, Ohio Palo Alto, Calif. Woodridge, Conn,
i 8 | 298-7513 (513) Davenport 6-6770 (415) 389-4521 (203)

TEXAS INSTRUMENTS

INCORPORATED

APPARATUS DIVISION
P. O, BOX 66027 HOUSTON, TEXAS 77008
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Scope of Coleman Nitrogen Analyzer
extended to 20 ppm in trace studies
by Chevron Research Company*

* Chevron Research Company is the research arm of Standard Oil of Cali-
fornia. Results of the work are reported in ““Automatic Dumas Nitrogen
Analysis of Lubricating Oils and Additives,” by Farley, Guffy and Winkler,
ANALYTICAL CHEMISTRY, Vol. 36, Page 1061, May 1964. Reprints and
product literature are available from Coleman Instruments Corporation.

With the Coleman Model 29 Nitrogen Analyzer, trace
quantities of nitrogen in lubricating oils and additives are
determined at Chevron Research and in an increasing num-
ber of the Chevron Chemical Company** (Oronite) cus-
tomers’ laboratories. With only slight procedure modifica-
tions, the instrument is being used with samples containing
as little as 0.29%, nitrogen.

At lower nitrogen levels—down as far as 20 ppm—a spe-
cially-developed concentration technique provides adsorp-
tion of the nitrogen compounds on alumina. The trace
analyses are then made on this nitrogen-bearing absorbent.

Expanded use of nitrogen-containing additives in lubricat-
ing oils brought increased interest in nitrogen determina-
tion, a convenient method for correct preparation of
additives and for proper product blending.

Prior to the use of the Coleman Nitrogen Analyzer in this
application, Chevron Research employed alternate meth-
ods which left much to be desired from standpoints of
speed, convenience and economy.

** Chemical marketing company of
Standard Oil Company of California.
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With sample materials from rose petals to natural fertilizers,
from industrial compounds to biological fluids, the unit is
proving its versatility in laboratories throughout the world.
It is equally valuable in process control and in research, in
both the physical and life sciences.

If your work involves any aspect of nitrogen determination,
investigate the Coleman Nitrogen Analyzer. Ask your lab-
oratory supply dealer for a demonstration.

CONDENSED SPECIFICATIONS:

Sample Size Normally 5 to 50 mg; 1 to 500 mg or more, de-
pending upon nitrogen content of sample.
Speed Normal operating cycle is 8 minutes; automati-
cally extendable by delay circuit.
Accuracy Within 0.29% nitrogen at routine levels.
Range Accepts any sample that combusts at tempera-

tures up to 1000°C.

COLEMAN INSTRUMENTS CORPORATION

42 MADISON STREET « MAYWOOD, ILLINOIS
A SUBSIDIARY OF THE PERKIN-ELMER CORPORATION
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116
quantitates gas
chromatogram
peaks
“Instantaneously”

Wipuld yoy beligve 20 seconds?)

L__m Don’t be bogged down

with tedious, inaccurate hand planimeter-
ing of gas chromatogram curves. With
Technicon’s Integrator/Calculator, just
trace the curve and built-in eiectronic mul-
tiplier controls do the rest...report the
area under the peak within 20 seconds.
Accuracy 99%.

TIC works independently of the recorder.
One instrument serves all systems in the
lab. TIC eliminates recheck for mathemati-
cal error, takes no extra time to quantitate
skewed curves and incompletely separated
peaks, corrects for “tailing” errors, cleans
up backlogs fast. Write for booklet on the
full story.

Technicon Integrator/Calculator

I“ ITechnicor(‘@l

K TECHNICON CHROMATOGRAPHY CORP. * Ardsley (Chauncey), New York 10502 28
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Recent AAAS Symposium Volumes

#82. Civil Defense
1966. 154 pages, paper. Editor: Henry Eyring. Scientists

report their findings on problems related to modern

warfare and passive civil defense systems.
Price: $4.00. AAAS Member’s Cash Price: $3.50.

#81. Environmental Variables in Oral Disease
1966. 328 pages. Editors: S. J. Kreshover, F. J. Mc-
Clure. Contents: Geographical and clinical considera-
tions; the oral environment—nutrition and dental caries;
experimental considerations in oral soft lesions; pre-
natally occurring influences.

Price: $8.75. AAAS Member's Cash Price: $7.75.

#80. Air Conservation
1965. 348 pages. “The result of a 2-year study by the
AAAS Air Conservation Commission, all aspects—socio-
logical, technical, political and biological—of air pollu-
tion are considered concisely.” (Chemical Processing
for Operating Management, May 1966)
Price: $8.00. AAAS Member's Cash Price: $7.00.

#79. Science in Japan
1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
developments in Japan.

Price: $13.00. A4AS Member's Cash Price: $11.00.

#78. Man, Culture, and Animals

1965. 304 pages. Editors: Anthony Leeds and Andrew
P. Vayda. “This volume contains articles pertaining to
the relationship between man and animals in different
parts of the world, covering the influence of domesti-
cated and non-domesticated animals on a variety of
cultures.” (Biological Abstracts, 1 February 1966)

Price: $8.00. AAAS Member's Cash Price: $7.00.

#77. Food Quality
1965. 306 pages. Editors: George W. Irving, Jr., and
Sam R. Hoover. “It is an excellent, well-edited review
of the agronomical production and processing problems
of the basic commodities, fruits and vegetables, cereals,
dairy products, poultry and eggs, and meat products.”
(Cereal Science Today, November 1965)

Price: $8.50. AAAS Member's Cash Price: $7.50.

#76. Agricultural Sciences for the Developing Nations
1964. 230 pages. Editor: Albert H. Moseman. “The
book . . . is especially useful because of the author’s
combined experience with the situations and problems
of agriculture in the less developed countries. . . . This
book will be a valuable reference for many years.”
(BioScience, March 1966)

Price: $6.75. AAAS Member's Cash Price: $6.00.

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Editor: R. F.
Sognnaes. “Scientists in the fields of dentistry, medicine,
and zoology presented a multidisciplinary symposium
in 1962, dealing with varied but cognate topics such
as coral reefs, dental caries, deer antlers, osteoclastic
diseases, bone metabolism, chelation. It is a refreshingly
well-planned, well-edited, and interesting symposium.”
(Journal of the American Medical Association, Yuly
1964)

Price: $13.00, AAAS Member's Cash Price: $11.00.

#74. Aridity and Man

1963; 2nd printing, 1965. 604 pages, 98 illustrations.
Editors: Carle Hodge and Peter C. Duisberg. “Best col-
lection of background material . . . well balanced and
highly readable . . . probably the broadest and most
nearly complete treatment of arid lands yet published.”
(Journal of Forestry, May 1964)

Price: $12.00. AAAS Member's Cash Price: $10.00.

# 72. Spermatozoan Motility

1962. 322 pages, 113 illustrations. Editor: David W.
Bishop. “This book is an excellent assemblage of recent
findings and reports of new data relative to the perplex-
ing problem of sperm motility and includes the opinions
and ideas of cytologists, biophysicists, biochemists and
physiologists.” (Journal of Animal Sciences, March 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin
1962. 320 pages, 92 illustrations. Editor: Howard J.
Pincus. “It 'is difficult to do justice to all the topics
covered in a book as rich as this one in content, inter-
pretation, and discussion. . . . Highly recommended to
scientist and layman alike.” (Transactions, Amer. Geo-
physical Union, December 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#70. Fundamentals of Keratinization
1962. 202 pages, 136 illustrations, Editors: E. O.
Butcher and R. F. Sognnaes. “This book . . . makes fas-
cinating reading for all clinicians and research workers
interested in Kkeratinising tissues” (British Dental Jour-
nal, 15 January 1963)

Price: $6.50, AAAS Member’'s Cash Price: $5.75.

#67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 illustrations.
Editor: Mary Sears. “Oceanography is a milestone in
oceanographic advance, a worthy publication to come
out of the first international congress of its kind.”
{Geographical Review, Vol. 52, No. 3)

Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House 48 Upper Thames Street, London, E.C.4
Clip out this Form. Fill in and Mail Today

Circle Volumes - American Association for the Advancement of Science I

You Wish To 1515 Massachusetts Avenue, NW i

Order . . . 82 Washington, D.C. 20005 }

81 80 79 Please send the symposium volumes circled on this form, to: |

77 76 |

8 NANIE . |
72

7 74 AdAress . L, {
71 70 67

City .. State .............. Zip Code ............ |

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. }

Individual membership at $8.50 per year includes a subscription to SCIENCE.
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Are you using

the only electrodes
$0 good

they’re guaranteed?

——

Only CORNING makes electrodes that
perform so well they're guaranteed for
six full months. This unprecedented
guarantee, detailed below, covers the
complete CORNING line: pH Electrodes -
with Triple-Purpose Glass Membrane,
and reference, combination, and metallic
electrodes.

““Any CORNING® electrode purchased
by a user between July 1, 1966, and
December 31, 1966, is guaranteed for a
period of six months from the date of
customer registration. The guarantee
applies to any cause that renders the
electrode inoperative during six months
of normal laboratory use.”” Conditions:
1. Register the purchase with Corning
Glass Works, Medfield, Mass., within
one month of purchase date. 2. Return
the inoperative electrode directly to
Medfield. Upon receipt of the registered
inoperative electrode, Corning Glass
Works will promptly send the user a
replacement electrode free of charge.

Order soon from your CORNING
Scientific Instruments dealer. Ask him for
our complete electrode and instrument
catalog, or write to the address above.

An electrode guarantee—one more
example of the new standards that come
from CORNING.



Would you believe a
CalComp plotter and any
computer can draw pictures
like these in seconds?
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molecular structure dfaéra;né apparel baitérns, graded for sizes ' and even the Mona Lisa

it can

Call or write Dept. T10, California Computer Products, Inc., 305 Muiler, Anaheim, California 92803. Phone (714) 774-9141.

Standard of the Plotting Industry
(Talented Engineers and Programmers required—right now.)
24 SCIENCE, VOL. 154



ere, in an inert state.

It's the LINDE Liquid Nitrogen Refrigerator,
model LR-35-9. Dependable, nonmechanical
storage for biological specimens. Nine canisters
hold up to 1080 ampules (1.2 ml.) or 486 cu. in.
bulk storage.

The LR-35 holds specimens as long as 48 days
at —196°C (—185°C in the vapor space)
without adding LN,.

All-welded stainless steel construction provides
exceptional durability. Patented LINDE Super
Insulation holds LN, loss to @ minimum.

But specimen storage is only one function of
the LR-35-9. Add a special necktube and freezer
assembly, and you...

Now freeze them, too,
at the proper rate:

It's converted to the LINDE BF-5 Biological Freezer.
It cools up to nine 1.2-ml. ampules at selected
rates from O.5° C to 7° C/minute. At the same
time, specimen storage goes on unimpeded.

Operation is simple. Refrigerant is the cold
nitrogen gas evolving from LN, in the
refrigerator. An O-ring adjusts ampule level
in the necktube to regulate cooling rate.

Want to know more about these, or any other
of the large family of cryogenic products from
Union Carbide? Fill out the coupon, attach it to
your letterhead and mail to us.

= e

CHECK COUPON—CLIP—ATTACH TO BUSINESS LETTERHEAD.
Dept. SC-101, Linde Division
Union Carbide Corporation
270 Park Avenue, New York 10017
Please send full details on:
[ LR-35-9 Liquid Nitrogen Refrigerator. (F-1800)
[] BF-5 Biological Freezer. (F-1987)
Other cryogenic equipment.
[] Please add my name to your mailing list.

LINDE is a registered trade mark of Union Carbide Corporation.

CRYOGENIC
L1 Sy PRODUCTS




Some people believe
you should be able to
get a better centrifuge

...and pay a lictle less.

They are right.
You can . .. if you specify LOURDES.

LOURDES Clini-Fuge 30-R LOURDES Beta-Fuge A-2
Combines low speed, super Capacity to 3,300 mi;
speed and ultra speed forces to 41,300 X G.
operations in one unit. Automatic, Refrigerated.
Only one attachment is Temperature control £1° C.
~ needed to increase Many safety features such
! maximum rpm from 6,000 as “‘Fail-Safe’’ brush life
to 25,000. Automatic, control to prevent motor
Refrigerated. Contains all damage, automatic
safety features as in imbalance trip to stop the
Beta-Fuge. The unit if there is excessive
price is $2,775.00; high vibration, double
speed attachment only J independent shafts so
$385.00. Non-refrigerated rotors cannot fly off, etc.
model (No. 30)—$840.00. The price is $2,530,00
with rotor.

LOURDES Series LC
Bench type Centrifuges,
automatic and
non-automatic, with speed,
volume and force
combinations for every
requirement. Prices —
$760.00 and $925.00.

LOURDES Versa-Fuge
Super speed, versatile
bench type centrifuge for
batch and continous flow
operations. Speeds to
17,000 rpm; forces to
34,800 x G. Only $420.00.

LOURDES Model AX
16,500 rpm with up to 400
ml; forces to 34,800 x G. iment collects
Only $265.00. et Sage.
Greater capacity. £
Just tift out.

Supernatant

LOURDES Continueus Flew System
Increased efficiency in separating solids
from large volumes of liquids. Faster
separation; larger sediment capacity;
simpler operation.

SEND FOR THE FACTS. Detailed data sheets available on request. Ask for Bulletin S$-10-6

Ln U R D E s 148 Sweet Hollow Road, Old Bethpage, N. Y. 11804  (516) 694-8686
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Input with 1:7.5 signal-to-noise ratio
completely masks triangular signal
of interest.
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NOW IN
PRODUCTION/

.
FT-100 Four Input Differential Amplifier/Integrator

Same input signal on averager's
CRT after 32 sweeps

FT-200 Photographic Printer '

tion.

DELAY TIME AUTOsTEP

i
[ T
W

START
REABOUT

Conservatively engineered, reasonably priced.....

IS THIS THE BEST SIGNAL AVERAGER AVAILABLE TODAY?

The Fabri-Tek series 1050 signal averagers
were introduced in February, 1966, and the
response from basic research scientists was
immediate and favorable.

Typical remarks made to our sales engi-
neers: “Anyone who buys a signal averager
other than Fabri-Tek's doesn’t know the
market.” “Buying any signal averager other
than Fabri-Tek's is like buying a 1950 auto
and paying 1966 prices.” ‘Fabri-Tek’s sig-
nal averager is way ahead of all competi-
tion ; it advances the state of the art.” “If |
could find the money in my budget, I'd
order today as it's the best I've seen.” “I
like the non-rising baseline. Now | can
watch the signal grow out of noise.” “The
digitizing method is great. | can get excel-
lent resolution on fast sweep speeds as well
as slow sweep speeds.”And overheard at a
trade show: “Fabri-Tek is here; | had a
demonstration in my lab and it's beautiful.”

In general, what these scientists like about
the Fabri-Tek signal averager is its precision,
efficiency, versatility, and ease of operation.
Silicon transistors and integrated micro-
circuits are used exclusively to save space,
reduce cost, and enhance the reliability of
its conservative engineering.

It has as an accessory a fast, quiet and
dependable decimal FT-200 printer which
prints out the entire contents of the mem-
ory in numerical form on a single sheet of
4x5 Polaroid film in less than three minutes.

The built-in four inch cathode ray tube,
with lighted graticule, provides input signal
monitoring, displays the contents of the
memory during and after measurements, and
displays any switch-selected address point
in decimal numerical form (including nega-
tive values). An oscilloscope camera can
be mounted directly to the CRT bezel. A

4 averaged input signals displayed
simultaneously in OVERLAP posi-

$8950£N

FT-1052 1024 WORD MEMORY SIGNAL AVERAGER
ACCESSORIES (AT EXTRA COST) CHOICE OF
FT-101 SINGLE OR FT-100 FOUR INPUT DIF-
FERENTIAL AMPLIFIER/INTEGRATOR, & FT-200
HIGH SPEED PHOTOGRAPHIC PRINTER

OVERSEAS: 105

sure of selected data
point (extr right) and its nu-

merical val

unique Display Scale control/calculator
provides fast and convenient normalizing.

It also has, of course, all of the standard
features found in a signal averager of com-
parable size: frequency and interval histo-
gram logic, sweep counter, 131,072 counts
per memory address, divisible memory (4
quadrants), internal or external triggering,
and a choice of single or 4-input differen-
tial amplifier/integrator.

For more information about the series
FT-1050 signal averagers, and about signal
averaging in general, write or phone Fabri-
Tek Incorporated Instrument Division, P. O.
Box 4218, Madison, Wisconsin 53711.
Phone: (608) 238-8476.

FABRI-TEK

Instrument Division




THE ULTIMATE
WARBURG

FROM

BRONWILL
SGIENTIFIG

= Read Double-Capillary Manometers—while reaction
flasks are shaking!

s Flexible Stainless Steel Capillaries, impermeable to
all gases, couple fixed manometers to shaking flasks.

= All components of each manometric system INTER-
CHANGEABLE—and PRE-CALIBRATED (optional).

» Cold light provision for studies in photosynthesis.

a Sll;laking frequency and amplitude continuously vari-
able.

= Unique temperature regulation maintains bath uni-
formity better than +0.01°C.

= All controls, including contact thermometer, grouped
at eye level.

Research Model UFL with
15 STATIONARY MANOMETERS

For optimum precision and convenience in respiration
measurements, Bronwill offers the Model UFL Research
Warburg Apparatus. Manometers are stationary, connected
to the reaction flasks through flexible stainless steel capil-
Jary tubing. Readings can be made at any time . . . without
interrupting the shaking of the sample...a feature long
awaited by biologists, biochemists, physiologists alike.

In addition, the volumetric system at each station may be
supplied factory PRE-CALIBRATED. Each of the four

components (manometer, capillary, connector and reaction
flask) is inscribed with its calibrated volume...:and all

S —

Bronwill No. 30—Model UFL Research Warburg Apparatus

components are interchangeable with those of other stations.
Merely adding the four values gives the volume.of the total
system.

THERMOREGULATION ...

An adjustable mercury-contact thermometer, sensitive to
+0.001°C., mounted adjacent to the front control panel, trig-
gers a fully solid state system. Bath water, circulating through
a separate heating-cooling chamber, flows through the unique
thermometer bulb (shaped as a hollow double wall cylinder
to give instant response) . . . and then is jetted simultaneously -
at all the immersed reaction flasks. This results in uniform
turbulence and remarkably close temperature control through-
out the bath, :

COLD LIGHT ILLUMINATION...

The operator can use any type of illuminating source he pre-
fers. Under the parallax-free glass bottom is a rectangular
plano-mirror, adjustable to any angle. Coated mirror surface
transmits over 80% of infrared radiation while reflecting 90%
of the visible range up to the flasks.

Look First to Bronwill. .. for the latest in Warburg Apparatus

and the MIODEL UV

WARBURG

for routine measurements
COMPACT, LIGHTWEIGHT

= |ight, circular, compact...designed for the modern lab

= 320° rotatable—brings any of 14 manometers into front
reading position

= Unique electrode heating system—no thermal lag—no
over-shooting bath temperature

» Instant setting magnetic thermoregulator
= Controlled shaking—choice of 6 reproducible fre-
quencies

Ask for literature on both Bronwill Warburgs

BRONWILL SCIENTIFIC

DI VISION

277 N. Goodman St., Rochester, N. Y. 14601

WolL L SC I ENTILEIC, "IN CY
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KOEHLER RESEARCH ILLUMINATOR
g : - LKR $99

" STEREOSCOPIC » e Q) ¢
MICROSCOPE &7 S x

MSF $145

POLARIZING MICROSCOPE
Trans-lllumination Base for MSF $27

Photomicrography
set ACA

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
BPH $527

»
BINOCULAR
BRIGHTFIELD |
RESEARCH ¢ -
BR-BMIC $775 -

LABORATORY
MICROSCOPE
MLK $191 ¥
= WIDEFIELD FILAR

MICROMETER
EYEPIECE

$105 8 TISSUE CULTURE
: INCUBATOR

$399

BINOCULAR AUTO-ILLUMINATION
BMLU $414

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRGLES

I [ Please send UNITRON'S Microscope Catalog. 4-Z

Some other brands imply economy . . . UNITRON proves it . . . check our prices! 01 1 accept (without cost or obligation) your invitation
to try UNITRON Model —________for 10 days.

Most brands of microscopes promise quality . . . But UNITRON really delivers it.

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

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted
stands . . . with attachable or built-in cameras and illumination systems.

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

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

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- |

oy ’ STATE




0.001
RESOLUTION

throughout
0.000 to 2.000
ABSORBANCE
RANGE

WAVELENGTH RANGE
340 to 700 mu

DIRECT READOUT IN
ABSORBANCE OR
CONCENTRATION

INSTRUMENT ¢

30

...with the Gilford Model 300
MICRO-SAMPLE SPECTROPHOTOMETER

This instrument maintains a usable resolution of 0.001 absorbance unit over
its entire measurement span of 0.000 to 2.000 A units. Its long term stability is
better than 0.005 A per hour, requiring only occasional zero setting on a reference.
And it combines this uncommon performance with explicitly simple operation.

The automatic time-impulse sampling system draws in less than 0.5 ml per sample
with no handling of cuvettes or pouring of fluids. Touch a bar, and in a few
seconds you flush out the previous sample, then introduce the next. The absorb-
ance value appears immediately on the four-digit numerical indicator. Or, after
a single calibration setting, you get direct readings of concentration in any
convenient units.

Technicians find the compact Model 300 especially easy to use and maintain. Yet,
here is a true Spectrophctometer with research accuracy and flexibility, filling
a realistic need in busy laboratories.

The remarkable sensitivity and stability of the Model 300 is a product of a
unique electronic circuit, sophisticated optical and mechanical desngn and close
tolerance manufacturing.

For special applications there are accessories for continuous ﬂow arrangements -
use of standard cuvettes and chart recording of absorbance data.

As vital diagnostic and research techniques improve, measurements often
require new orders of sensitivity, precision and speed. The Gilford Model 300
is clearly ahead of this trend.

Gilford Instrument Laboratories Incorporated ¢ Oberlin, Ohio 44074
SALES AND SERVICE OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A.

INSTRUMENTATION FOR
BIOLOGY AND MEDICINE

SCIENCE. VOL. 154




All the finest analytical balances
used to have knife edges

It used to be that the finest analytical
balances were of knife-edge construction.
(As a matter of fact, The Torsion Bal-
ance Company’s own Christian Becker
Division has made top-quality balances
of this type since 1836 and still makes
the world’s best two-pan knife-edge bal-
ances.) But now Torsion, manufacturer
of more precision balances than any
other company in the world, has found
a way to build a balance in the analyti-
cal range that eliminates the disadvan-
tages of knife edges—and offers several
other desirable features as well:

Longer accuracy thanks to friction-
free torsion construction

In conventional analytical balances of
knife-edge construction, in time the ful-
crums become dull or are affected by
abrasive or corrosive atmospheres —and
initial sensitivity and accuracy suffer.
‘The new Torbal EA-1 is constructed on
the unique, proven torsion design prin-
ciple. In this design there is no move-

7 OCTOBER 1966

until the EA-1

ment of parts over one another, hence
no friction. Torsion balances retain their
initial high sensitivity and accuracy as
no other balance can—for 20 years and
more!

Null Indicator makes accurate

weighing easier
‘The new Torbal EA-1 replaces the con-
ventional optical system with an elec-
tronic null indicator; balance beam is
always restored to equilibrium position
before weight is read. Possibilities of
inaccuracies in weighing due to varia-
tions in deflection sensitivity (when
knife edges become worn, dirty, or dam-
aged) are completely eliminated.

Complete digital readout to 0.1
mg. —without vernier

Digital presentation of weight without
the use of an optical system, micrometer
or vernier gives better readability, ac-
curacy and reproducibility.
.Write today for a free 4-page “vw
bulletin or a demonstration.

THE TORSION BALANCE COMPANY
Department S )

Main Office and Factory: Clifton, New Jersey
Sales Offices: Birmingham, Ala., Chicago,
1ll., Lynnfield, Mass., Pittsburgh, Pa., Rich-

ardson, Tex., San Mateo, Cal., Santa Ana,
Cal.

31



Typesa61A& RM 261
easily adapted to

-

- (Normal and delayed sweeps
© 0.5 us/ecm to 1 sec/cm, cali-

flexible triggering facilitie

Here's a Tektronix oscilloscope featuring operational _sin’i
plicity and versatility through a new series of plug-in units

scilloscopes
articular needs

Presently, you can select from 17 amplifier units and 7' e

time-base units.

Knowing your application area, you select units to ﬂt eu
needs. Some of the plug-in unit combinations availabl
include those for low-level, differential, multi
pling, and spectrum analysis apphcat!ons-. Plug-in units offer
capabilities from 100 uV/cm deflection factor (3A3) anc
15 MHz bandwidth (3A5) to 0.5 usec/cm swaep rate (381
3B3) and sweep-delay applications (3B1, 382 3

With any combination of plug-ins mciudmg
amplifier units in both channels for X-Y di
oscilloscope provides you with no-parailax
accurate reliable measurements.

features

crt with an internal grat:cula and controllable
regulated power supplies . reguiated d be

(The Type 561A operates from 50-400 Hz and the

operates from 50-60 Hz.)

Type 561A Oscilloscope . . . . . . . :
Plug-ins lllustrated:

Type 3A74 Four-Trace

Umits. - $590
(4 identical channels, bandwidth
DC-to-2 MHz, deflection factor 20
mV/em to 10 Viem)

Type RM561A

(7" rack height) $550
Plug-ins illustrated:
Type 3A1 Dual-Trace

Unlt T $450

(2 identical channels, band-
width DC-to-10 MHz, deflec-
tion factor 10 mV/cm lo 10
¥iem)

Type 3B3 Time-Base

Uhit = o 0 $585

brated sweep delay 0.5 us to 10
sec, single sweep,

U. S. Sales Pr
1,0.b. Beaver m, |

32

trace,

Type 2B67 Ti
Unit :

5X magnifier, sfngﬂa
ble’ triggering facil

TVPB 383 nue anss
.‘\

FOR MORE INFORMATION ON EITHER MODEL OF THIS NEW OSCILLOSCOPE AND ANY COMBINATION OF PLUG-IN UNITS, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER,

SCIENCE, VOL. 154
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THE SARGENT RECORDERS
FOR GAS CHROMATOGRAPHY

$-610

W Two Models to choose from —

W Connect directly to all Gas Chromatographs, -
for Optimum Response without Modification PY The Series SR-20 for Recording .
The Series SR-30 for Recording & Integrating

READ ALL ABOUT THESE RECORDERS IN BOOKLET SR-GC-2
Complete with illustrations and specifications
E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO, ILLINOIS 60630

NAME
TITLE
FIRM
ADDRESS

STATE ZIP.

CITY

®
SA R G E N T SCIENTIFIC LABORATORY INSTRUMENTS« APPARATUS « CHEMICALS

E. H. SARGENT & CO.
4647 West Foster Avenue Chicago ¢ Anaheim, Calif. « Birmingham e Cincinnati ¢ Cleveland
Dallas e Denver o Detroit o Springfield, N.J. « Toronto, Canada

Chicago, lllinois 60630
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S/P TekTimers

=

tell time backwards so you don’t have to figure ahead

The S/P TekTimers show the time remaining instead of
the time elapsed. And they show-it in large, clear figures
that can be read across the room. When the time is up,
the adjustable buzzer alarm signals above busy labora-
tory background noises. The TekTimer is available in
two models that may be set in minute segments up to
999 minutes (over 16 hours). The standard model, shown
at the right, is designed for routine timed procedures.
The S/P TekTimer S, shown above, is also a time switch
with the added capability of automatically turning equip-
ment of less than 1700 watts on or off at a preset time.
Attractive bronze colored metal case. One year warranty.
115 volts, 60 cycles AC.

No. C6490—S/P TekTimer Interval Timer....... $25.00
4%" d x 4%" w x 4%" h, with cord and 3-wire plug.
No. C6492—S/P TekTimerS................ $37.50

4%" d x 5%" w x 4%" h, with cord and 3-wire plug.

i Ty

i IO proiage. n
| g

TekTimer

E——

% scientific productsy

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION
GENERAL OFFICES: 1210 LEON PLACE., EVANSTON, ILLINOIS
Regional Stocking Locations: Atlanta e Boston e Charlotte e Chicago e Columbus e Dallas e Detroit o Kansas City
o Los Angeles « Miami « Minneapolis ¢ New Orleans e New York e San Francisco e Seattle « Washington, D.C.
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Atmospheric control systems
—design time and lost time

Designing an atmospheric system for physical chemistry,
nuclear research, aerospace projects or metallurgy turns into
an expensive game called “Nuts, Bolts and Gaskets.”
Pestiferous minutiae eat up costly technical man hours.

If you spend your time on it, it’s a waste.

At Blickman we have a vast library of already designed
components. They exist . . . engineered, built,
tested and ready for your job.

That goes for glove ports, flanges,
bag rings, vertical rising doors, air
locks, gas purging systems, matched
purification systems, vacuum sys-
tems and complexes for specific
environments.

So talk to us before you play
“Nuts, Bolts and Gaskets.”

You'll find yourself concentrating on
: what you want your system to do.
=@ Not on details. You end up with a

¥.>— high integrity, precision built system,
= exactly as you want it and able to
assure complete validity of results.

Blickman offers total capabilities
Engineering

Fabrication

Shop Testing

Installation

Field Testing

Send this coupon and find out how
far ahead you can be.

S. BLICKMAN INC.

6910 Gregory Ave., Weehawken, N. J.

O Send safety enclosure catalog

O Send catalog on laboratory fume hoods
[0 Send catalog on laboratory furniture
Name

Title

Company.
Address.

City Skte: - Fip L -
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GLAS-COL MICROTHERM®
HEATER

-safe, controlled heating for all micro flasks

*Patents Pending

You can distill virtually to the last drop . . . without superheating the bare
flask wall above liquid level.

The new Glas-Col Microtherm heater will fit any micro flask, sizes up
to 50 ml, spherical or pear shape. Area of heat input less than 0.4 square
inches, yet provides ample heat for most micro distillations.

Simple construction—a hot well, formed from a small inconel tube, flared
for snug flask fit. It is the nearest practical approach to the ideal of a point
source of heat at bottomn center of flask.

Microtherm heater rated 60 watts, 115 volts. Furnished with a 3-wire,
3-foot long cord. Can be used with variable transformer. Additional data
on request.

HEATING MANTLES

Glas-Col Apparatus Company-+Dept. SC,711 Hulman Street, Terre Haute, Ind. 47802
Specialists in solving unusual heating problems
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' “What this countr¥ needs
is a good 10-cent pipet!

Could a 10-cent pipet do the same job as
a conventional pipet? This new Kimble
disposable pipet can...for even less than
a dime! Made of fine borosilicate glass, it's
clean, cotton-plugged, sterile, ready to use.
Features a rugged, uniform tip for consist-
ent delivery. Same accuracy as a regular
pipet: =2%. The right length for handling
ease; the right price for disposable conve-
nience, and new packaging for added utility.
Compare! Write for your complimentary
sample and complete information. Address
below, c/o Marketing Services Department.

Owens-ILLINOIS

maker of Kimble Products @

Toledo, Ohic 43601




There are at least 16 UV monitors already available
(and one of them is even ours).

Whatever possessed us to develop number 17?2

Unbounded optimism. That, and the
rather firm conviction that it was now
time for a first-rate, fully quantitative
flow analyzer for monitoring UV ab-
sorption at either 254 or 280 mpu.
This new analyzer, the Uvicord I, is
now available as a particularly useful
tool for continuous measurement of
the UV absorption of electrophoretic
or chromatographic effluents contain-
ing fractions which absorb at 254 or
280 mp. And it is especially suited for
cold room use because: (1) the light
source compartment is insulated and
has its own built-in heating coil, and
(2) the control unit and/or recorder
can be physically separated from the
detector unit, thanks to a very long
cable. (One of several advantages of
a separate recorder.)

The primary source of the 254 mp in
the Uvicord Il is a stable, long-lived,
low-pressure mercury lamp. But then
getting the desired 280 mu was quite

38

another matter and proved to be
somewhat of a strain on the afore-
mentioned unbounded optimism. The
eventual elegant exclusive solution:
the 254 mpu from the mercury lamp is
used to excite a transparent rod which
has been specially activated to fluo-
resce strongly. This rod then emits UV
in a relatively narrow peak with a
maximum at 280 mu. Unwanted radia-
tion is eliminated by using black glass
and selective interference filters. This
latter interference filter was also de-
veloped by us and provides unique
assurance of getting the essentially
monochromatic light needed for
quantitative measurements.

What is the possibility of harming UV-
sensitive materials with the Uvicord
1?2 It's unlikely. The maximum UV
dose to which a sample can be ex-
posed is a negligible 10! Einstein/
min, equivalent to 0.09 uW.

Then we should probably also tell you

that this instrument has a well-de-
signed detector unit, that the very
small measuring cells have good flow
properties and are easy to get to, and
that the circuitry is simple, straight-
forward and dependable. All true. Or,
that the Uvicord Il is compatible with
our entire line of chromatographic
devices, fraction collectors, and re-
corders. The Uvicord Il takes its place
comfortably in our complete systems
(whose individual units are all LKB-

. designed and built), or, alternatively,

can perform as a versatile UV analyzer
when coupled to other equipment.
Incidentally, the Uvicord Il follows the
Uvicord | but doesn’t necessarily dis-
place it. You might keep the Uvicord |
in mind if your need is solely for 254
mg; it's still very viable.

(So now there are at least 17 UV moni-
tors, and two of them are ours.) For
complete specifications on the
Uvicord I, ask for bulletin 8300S10.

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden
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N
derating?

Derating of ultracentrifuge rotors is a necessity
brought about by the development of progressive metal
fatigue as a consequence of long-continued or repeated
stressing under extremely high centrifugal forces. This
is usually expressed as successive limitations in per-
missible top speeds.

A key factor in derating is the original strength of the
rotor which is largely determined by the nature of the
material used, manufacturing processes and design.

IEC ultracentrifuge aluminum and titanium rotors
represent a technological breakthrough in which opti-
mum design was achieved through computer techniques.
Our manufacturing processes involve advanced forging
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techniques, stress relieving, specialized alloys, and
custom developed machinery.

As a result, IEC rotors withstand repeated stressing
over such a protracted period without impairment, de-
rating is eliminated as a factor to consider in use. That's
why we say, no derating. You buy one of each type you
need and that's it. Many years and thousands of use-
cycles later, you can still run these rotors at their top
rated speed. Just keep them free from corrosion — IEC
guarantees them unconditionally without time limit.

No derating. One more significant reason why, if you
work anywhere in the ultracentrifuge spectrum you
should be prepared to change basic thinking about
equipment. Send for brochures on Models B-35 and B-60.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE, NEEDHAM HEIGHTS, MASSACHUSETTS 02194
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“Low-level counting”

You can now buy the instruments
that experts developed
for their own demanding research.

An assemblage of experts doing research in low-level
counting techniques needed (but could not find) in-
struments that met their exacting requirements. So, as
you just might surmise, they solved their problems over
the years by developing several rather distinctive low-
level counters —not to develop instrumentation for the
sake of developing instrumentation (or even for the
sake of selling it ), but only as functional, reliable means
to ends. And then, inevitably, as they used this equip-
ment in their own research programs, they de-bugged
it. Result: user-designed, user-perfected, user-seasoned,
low-level counters which can do what no existing in-
struments can do. Now as other workers see these
counters working in our laboratories, we get, with in-
creasing frequency, requests for duplicate copies. Ac-
cordingly, we are now making these counters available
(not reluctantly, it should be noted) to others with sim-
ilarly exacting requirements. For the specifics, read on.

Precise measurement of low-energy beta emitters.

The Beta-Logic Gas Counting System was specifically
designed for carbon-14 age-dating, natural tritium and
low-level tracer analysis. The system utilizes propor-
tional internal gas counting. A three-channel pulse
charge analyzer provides data on the energy distribu-
tion of counts and allows simultaneous measurement
and correction for contaminant activities such as H3
and Rn in C* samples. A two-channel printer records
the number of counts for each of the preset time
periods, which repeat automatically. Four independent
scalers accumulate during each run. The energy analy-
ses are accomplished through the use of computer-

type logic circuitry.

S

This is an ideal system for serious work requiring maxi-
mum counting efficiency and low-background levels
for utmost sensitivity. For complete data: request bul-
letin GC-10.

Tritium air and gamma area monitors.

Johnston Laboratories has perfected two instruments
for tritium air and gamma area monitoring: the Model
755B Triton, and the more sensitive model 855 Triton.
The Model 755B Triton accurately monitors airborne
beta-emitting radioisotopes such as H3, C!4, and Kr® or,
alternatively, ambient low-level gamma radiation. The
design of this instrument eliminates the errors usually
associated with tritium air monitors and provides a new
high level of accuracy and reliability. Its exceptional
stability and sensitivity also permit analytical applica-
tions when incorporated into the closed atmospheric
circuits of controlled environmental experiments. The
755B Triton may also be used as a low-level gamma
monitor with much higher sensitivity than most gamma
survey meters. For much more information: request
bulletin 755B.

The Model 855 Triton, more sensitive than its pro-
genitor above, is ideal where the measurement of
extremely small amounts of gaseous radioactive con-
tamination is a necessity. This instrument is particularly
suited for monitoring the maximum permissible con-
centration of tritium in air (5uc/M3) since the sensi-
tivity is 10 uc/M3 full scale. It can also serve to measure
other beta emitters and is a very sensitive gamma area
monitor too (.05 mr/hr. full scale). Ask for bulletin 855
for complete data.

| |
JounsTON LABORATORIES, INC., 3617 Woodland Avenue, Baltimore, Maryland 21215 I%l
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RKaryotyping

as easy as:

It's tough enough to catch a good
metaphase, break a cell, and hold the
chromosomes intact. But even then
you're only half way home. .

You still have to photograph the speci-
men, process the negative, and make the
enlargement before you can even begin
to get down to the real business at hand
—the analysis.

In organizing the Nikon Chromosome
Photomicrographic Qutfit, we didn’t pre-
sume to simplify the preparative aspects
of the technique, though we may have
taken some of the uncertainty out of the
interpretation. Essentially .we reduced
the photographic procedure to a simple,
standardized routine.

The Nikon Chromosome Photomicro-
graphic Qutfit is as complete as you
could want it to be. All the necessary

equipment is included: Nikon SUR-Ke

enlargements, and other accessories.
The outfit also includes a starter set «
Karyotype forms, a Difco culture kit an:
a complete manual of instructions.
darkroom is required. e
The Nikon Chromosome Outfit has so
simplified the photographic procedure,
it can be entrusted to any competent
technician, leaving the cytogeneticist
free to devote his time to the microscopy
and the analysis. For complete details
write to Nikon Inc., Instrument Division
Garden City, N.Y. 115633 Subsidiary of
Ehrenreich Photo-Optical Industries, Inc.







pHMeasurement
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pH Gontrol

Teamwork: The basis of Radiometer systems
for measuring and controlling pH.

The pH meterabove is a Model 28, ready to measure
pH accurately and dependably. It is typical of the
several fine Radiometer models from which the
one best meeting your particular requirements can
be selected. The Titrators below are designed to
team up with the pH meter either singly or in pairs.

One of these economically priced
model 11s adds the facility to per-
form all types of end-point titra-
tions automatically, or to control
pH in one direction.

Two of them provide control to
maintain a constant pH regardless
of which way the pH is changing.

The variety of delivery systems and recording facil -
ities available provides for even more potent com-
binations. Write for more detailed information on
how to put a Radiometer team to work for you.

THE LONDON COMPANY

811 SHARON DRIVE, WESTLAKE, OHIO
RADIOMETER COPENHAGEN
In Canada: Bach-Simpson Limited, Box 2484, London

TITRATOR 11

ONAL BAND
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It's far and away the most sensitive
device in L&N's entire pH family... the
7407-A2 pH meter...designed specific-
ally for laboratory and clinical research
and diagnostic use (flexible enough for
general-purpose applications too).

Not only does it give you direct-
reading to == 1/1000 pH on the one-pH
span, it also has these capabilities...

* 2-pH span, direct-reading

«0 to 14 pH range

*»=£200-mv spans, direct-reading

« 0 to == 1400 mv ranges

* Manual temperature compensation on
1,2, and 14 pH range

Do you need eproducibility to 0.002 pH? Our new meter delivers it.

« Automatic temperature compensation
on 14 pH range

The one-pH span provides the added
readability required in such critical
measurements as pH of blood and body
fluids, where minute changes are highly
significant. The two-pH span minimizes
range-changing and simplifies checking
against buffers. The 0 to 14 pH range
and millivolt spans and ranges provide
the additional flexibility to meet general-
purpose requirements.

And like the other A-2 Series meters,
the 7407 also features a photoconductive
chopper. feedback-stabilized amplifier,

hand-wiring, highly-responsive meter
with taut-band suspension and 7" scale,
Karl Fischer circuitry, and output ter-
minals for recorder display.

For full details on this or any of the
A-2 Series meters, and the name of the
faboratory pH dealer nearest you, write
to: Leeds & Northrup Co., 4926 Stenton
Avenue, Philadelphia, Pa. 19144.

L

LEEDS & NORTHRUP
Philadeiphia 44 « Pioneers in Precision




Disinfect, Deodorie an Clean animal cages with
Mikro-Spray as easily as you now hose them down!

A unique device for the in-place cleaning
of animal cages and animal rooms, the
MIKRO-SPRAY system injects detergent
germicides into your waterline at a rate
exactly proportional to the flow of water.

Any surface or object that can be washed
with water can be cleaned, disinfected and
deodorized with the MIKRO-SPRAY just
as easily and far more effectively. In fact,
MIKRO-SPRAY hooks right into your exist-
ing waterline system. It is available in both
wall-hung and portable models, which dis-
pense one of two powerful detergent germi-
cides (whichever one is best suited for your
needs) in a rate exactly proportional to
your flow of water. And gives you your
safest, most sanitary, in-place cage cleaning
ever, with no mopping or rinsing needed!

The first of these two detergent germi-
cides, MIKRO-QUAT, is a quaternary am-
monium detergent germicide. Completely
harmless to animals, it disinfects and de-
odorizes for a full twenty-four hours. It is
recommended for normal in-place cage
cleaning requirements.

The second, MIKRO KLENE, is an iodo-
phor detergent germicide that gives you
the ultimate in disinfection results. It is
recommended for use in cages where ani-
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mals are being used for experimentation

with dangerous infectious diseases and a.

fast, positive bacterial kill is required. Like
MIKRO-QUAT, it is completely harmless
to animals.

Use of the MIKRO-SPRAY system, of
course, is not limited to just in-place cage
cleaning. It is equally effective in disinfect-
ing and deodorizing cage racks, walls and
floors of the cage room and for general
clean-up duties in the incinerator and
waste disposal room. Send coupon today
for new manual on environmental sanita-
tion, including complete details on appli-
cation of MIKRO-SPRAY system.

FMee _ — ~— - === A
| ({) EconomICS LABORATORY, INC.

| Economics Laboratory, Inc., Dept. 204-K
| 250 Park Avenue, N.Y., N.Y. 10017

Please send me full details on the disinfecting, deodoriz-
ing, and cost-cutting effects of the MIKRO-SPRAY in-place
| cage cleaning system.
|

: NAME TITLE

; ORGANIZATION

I

| ADDRESS

I

| cry. STATE ziP
L My 4
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NEW! WARING'S ONE-GALLON LABORATORY BLENDOR
IS THE ONLY ONE OF ITS KIND IN THE WORLD!

This is the first and only one-gallon blendor engineered specifically for use in the
laboratory. 1t will mix, grind, blend, emulsify or homogenize—all in seconds. Designed for

perfect mass processing or for experimental use, its Cloverleaf shaped stainless steel container gives total
blending action on low, medium or high speed. Two-piece lid with molded vinyl gasket provides a complete seal.
Removable center allows sampling or adding ingredients. This superbly constructed Waring Blendor answers
every laboratory blending problem efficiently, quickly, safely. Depend upon it. $295.00 (No. CB-5)

NEW! BLENDOR CONTAINER AND
ACCESSORIES FOR SS510 SERIES CONTAINERS

(A) STAINLESS STEEL CONTAINER NO. SS510CB WITH
BEARING COOLED BASE

Type 302 stainless steel container and cover.
Jacketed base allows for long period blending of
substances without deterioration due to
excessive heating. Temperature control

is positive. $79.95

(B) STAINLESS STEEL TEMPERATURE CONTROL COIL
NO. $S510TCC

All stainless steel coil accessory for
temperature control of container contents.
Construction allows free flow of material to
blades for unhindered blending action. $49.95
(C) STAINLESS STEEL FOAM ARRESTER NO. SS510FA
All stainless steel accessory prevents
introduction of atmospheres into mixtures
where excess foaming is not desirable. $16.95

(D) BLADES FOR SPECIAL BLENDING PROBLEMS

= THIS 32 0Z. WARING COMMERCIAL BLENDOR
IS USED 4 TO 1
OVER ALL OTHER BLENDORS. NO, 102-CR. $47.95

® For hospital, institutional and
scientific labs.

Cloverleaf design and whirlpool action
blend up to 4 times more efficiently.

Eliminates “'Blind Spots,’’ blend-
resistant eddies and stratification.

Container can be autoclaved.

Two-speed superpower performance.

q WARING PRODUCTS CO.

Division of .
('lzlb DYNAMICS CORPORATION Please write for full specifications
Df MIERIGA WINSTED, CONN. or for answers to any questions.
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Sonic Oscillators and

Microwave Generators
for Research Applications

Applications include: Bacterial and cellular disruption, dispersion and ho-
mogenization, free radical research, spectroscopy and interferometry.

Model DF 101 sonic oscillator is a low
frequency magnetostriction unit designed
for the rapid duplication of physiochemi-
cal reactions in laboratories. The unit may
be used in a wide variety of industrial
and laboratory research projects such as
studying the effects of sonic energy on
liquids, living organisms, mixtures and
chemical solutions. Power output (driver
to stand) is 250 watts, 1.2 amperes. Fre-
quency is 10 KC (rrominal). Power require-
ments are 110 @ 50-60 cycles, 750 w.
Recommended capacity is 50 cc however
the stand will contain up to 165 cc.

Model PGM-10X2 microwave generator
and its accessories are designed for the
production of free radicals and the ex-
citation of electrodeless discharge lamps
in the fields of spectroscopy, raman spec-
troscopy and interferometry. Specifica-
tions: Power input—105-130 v @ 60
cycles, 385 watts. Power output—85 watts
CW power at 2450 + 25 MHz and/or
variable pulse rate between 100—5000
Hz and duty cycle variable between 1%
and 80%. The chosen operating frequen-
cy minimizes cleanup accumulation on the
walls of the electrodeless lamps.

The Model PGM-100 microwave genera-
tor fills the need for higher power.
Specifications: Standard JAN waveguide
RG 104/U e Maximum CW power output
800 watts e Fixed frequency, 2450 =+ 25
MHz e Modulation in the order of 10%
or 120 Hz pulsed. The power output is con--
stant through normal line fluctuations and
variations of magnetron impedance with
load and life. The unit contains a filter
network that can be switched into the mag-
netron plate supply to provide a micro-
wave power output with modulation of
about 10% in the detected rf envelope.

Contact Raytheon Co., Sorensen Operation, Production Equipment Department, Richards Ave., Norwalk Conn, 06856. Tel: 203-838-6571.



AC AMPLIFIERS PICOAMMETERS ELECTROMETERS
HIGH VOLTAGE SUPPLIES MICROVOLTMETERS NANO
VOLTMETERS MEGOHMMETERS CURRENT SOURCES
NANOVOLT SOURCES AC VQLTMETERS AC/DC AND
{_BC ﬁiFFﬁRﬁNTSA& VQLTME?ERS v LTMETERS
: : I'EV o _ WAL RS NANO

I S HVUIVE ' LIOHMME
Tﬁﬁs H!GH V@kTﬁGE mmm.:ss MICR&VGLTMETERS
NANOVOLT SOURCES AC VOLTMETERS AC/DC AND

ELECTROMETERS AND PICOAMMETERS

If you're thinking about
multi-function flexibility for *

measuring voltage, current,
resistance and charge,
you're talking electrom-
eters. We know the lan-
guage and talk it up with the
line operated 610B and bat-
tery-powered 601, among
others. If you've thought

about simplifying the search
for low level currents, our
versatile picoammeter line
has the instrument for you!
Different models offer
choices of fast response
speed, remoteranging, long-
term stability, calibrated
zero suppression, low cost,

NANOVOLTMETERS, MICROVOLTMETERS AND NULL

DETECTORS

Holding nanovolt and microvolt level signals is easier
when you count on Keithley's line of low noise, highly
stable instruments. Most have built-in zero suppression,
too! The Models 148 Nanovoltmeter and 147 Nanovolt
Null Detector operate by line or battery power. Sensitivi-
ties range from the 148's 10 nv or 147's 30 nv, to 100 mv,
The low cost 153 measures from .2 uv to 1000 volts,
with high ac rejection. For lower cost and proven per-
formance, with sub-microvolt resolution, you can count
on both our 150A and 149.

ac/dc and dc DIFFERENTIAL
VOLTMETERS

Compare with Keithley! Dc ac-
curacies are .01 and .02%. All dc
models provide temperature-com-
pensated zener references, full
input guarding and null sensitivi-
ties of 100 uv fs. Included are the
.019% accurate 662, with 6-dial
readout and the .029% accurate
660A, with 5-dial readout. Plus
the .01% accurate 630 featuring
a vibrating reed electrometer null
detector allowing rated perform-
ance with source resistances to
10'° ohms. The ac/dc 661 high-
lights .01% dc accuracy; .05%
ac accuracy over a 10 cps to 80
kc bandwidth, Every model carries
a full year guarantee on accuracy.

ac AMPLIFIERS

If you're amplifying wideband sig-
nals, here are 8 dependable ways,
spanning 15 cps to 180 mc. Each
is an amplifier tuned for either
wideband or pulse operation. They
feature midband flatness of better
than .05%; rise times under 3
nanoseconds and; overload re-
coveries within 50 nsec. Models
104 and 105 provide one unity-gain
and two x10 amplifiers. The 106
and 107 have three x10 amplifiers.
Single decade amplifiers are the
108 and 109. For single unity-gain
amplifiers, look forthe 110and 111,

A

3

dc VOLTAGE SUPPLIES

For long-term studies, you can
rely on Keithley ultra-stable high
voltage supplies. Calibrated, in-
line dials make output selection
quick, easy. Choose ranges up to
5 kv, with either floating or
grounded operation.

CALIBRATION DEVICES

Keithley devices are excellent
secondary standards. Qur 261
Current Source calibrates and
verifies picoammeter accuracy
with ranges from 105 to 1014
amperes. Use its voltage twin,
the 260, for accurate voltages
from 10-1° volt to 1.11 volts. Both
devices have 3-dial readout. Both
function as sources for zero sup-
pression, and both are economi-
cally priced, line powered units.

Write for technical literature on these and other products

INSTRUMENTS

KEITHILEY

12415 Euclid Ave. » Cleveland, Ohio 44106 /f EUROPE: 14 Ave.‘Vil_Iardl.n, 1009 Pully, Suisse
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It takes time
to get a good lab photograph.

15 seconds for B&W

If's not hard to see the advantages that go with
getting pictures this fast.

Polaroid Land photography can give you imme-
diate visual documentation for your research note-
book (like the immunoelectrophoretogram on. the
left). Or fast diagnostic results (like the radiological
scan of the thyroid, on the right).

And you're always sure of your picture. If you
goof on the first one, you'll know immediately and
you can take another right away. You never risk
having to repeat a time-consuming setup later.

Now, is there a choice of films, and what kind of
results do you get without waiting?

Polaroid color film is available in three formats:
roll, pack, and 4 x 5 packets. (The roll and pack
films produce 3V4 x 4V4-inch prints.) It gives you
everything you want in a color recording: accurate
color rendition, excellent contrast and sharpness.

_There are three black and white emulsions, One

1 minute for color

is a 3000-speed film—sensitive enough for virtually
all laboratory assignments. It comes in roll, pack,
or 4 x 5 packets.

Another black and white film, a 200-speed roll
film, produces a fine-grain print with exceptional
quality in detail and tone. (A similar emulsion, a
400-speed film, is available in 4 x 5 pcckets.)

Our third black and white film (only in 4 x 5
packets) gives you a sharply detailed print, and a
true film negative which can be enlc:rged 25 times
without losing detail or picking up grain. This one
develops in 20 seconds.

We also have an infrared ﬂlm which gives you a -
high-contrast infrared recording in 15 seconds.
Film speed is 800 without filters—and that's three
times faster than conventional infrared film.

Have any more questions? Send them on to us.
The minute-or-under men. Polaroid Corp., Dept.
75, Cambridge, Mass. 02139. B

1 Polaroid®



YOU WANT

- to add another mode to your,
counting system...

to increase your counting capacity...

to automate your manual
counting system...

you can save up to 35% with

Tracerlab System Modules

That's right. In nuclear count-
ing systems, the Tracerlab Sys-
tems Module Concept can give
you exceptional flexibility and
versatility by making the most
of your present equipment.

Tracerlab System Modules
enable you to buy just one addi-
tional instrument for major gains
in capability — instead of start-
ing all over again.

Result: You can switch from
one type of analysis to another,
from single to multiple counting
modes, from manual to fully au-

tomatic operation — simply by
buying an additional unit each
time.

Or buy one type of system
and add on any type of sample
changer at a future date — and
you get total system versatility
at lowest cost.

All Tracerlab nuclear count-
ing System Modules are based
on the Systems Module Con-
cept, and are fully compatible
with each other as well as other
makes of instruments now in
use.

So: Take one instrument, add
another, plug them together —
and you've got a system. Add
another instrument—and you've
got still another system.

Call your Tracerlab sales rep-
resentatives for a complete pre-
view on all the permutations
possible (8758 so far!) with
Tracerlab System Modules. He'll
help you pick the one you need
— and soon you’ll be counting
your money as well as. your
samples! »

TRACERLAB

A Division of Laboratory For Eiectronics, inc.

WALTHAM, MASSACHUSETTS 02154

Richmond, California « Malines, Belgium ¢ Sales Offices in Principal Cities
Fitm Badge Service ¢ Health Physics » Bioassays e Sources * Nuclear Instrumentation ¢ Radiochemicatls
Radioactive Waste Disposal ¢ Radiation Monitoring Instrumentation ¢ isotope Applications
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EPR at Work No.39

ntermediates ‘which have an unpaured elec
502 series is a proven workhorse for observations
nd. The new E-3 is an easy, simple-to-operate system di
signed specifically for chemical and ological applications:
Biomolecules that do not contain an unpaired electron will not re

pond in EPR studies. However, with sensitive EPR spectrometers,
~able to clearly detect the behavior of free radicals, such inert bi
_logical and chemical compounds can be studied when they are.
- chemically bonded to a stable free radical. This radical, or spin label,

produces a sharp, well-resolved, and simple paramagnetxc reson-

ance spectrum-highly sensitive to the envvronment of the molecule

Spin Labels

for Biomolecules

EXAMPLE: ‘Tagged’” molecules by chemical reaction with
stable spin systems.

Most materials of biological and chemical interest do
not contain an unpaired electron spin (in their ground
states) and are not useful for EPR studies. Many of these
materials can be studied with EPR methods by either
oxidizing or reducing them. Recently, a more general
method has been developed by McConnell et a/,1.23 who
have ‘tagged’’ molecules by chemical reaction with stable
spin systems, somewhat in analogy to customary fluor-
escence labeling. All tagging or labeling methods are
useful in determining the mere presence or absence of the
tagged compound. In addition, spin labeling offers several
intrinsic advantages over other methods: The EPR tech-
nique has very high sensitivity; the spin label provides a
microprobe for examination of the local environment; and
the motion of the tagged species affects the observed
spectrum.

As an example, the reversible change of Bovine Serum
Albumin (BSA) as the pH is lowered was studied by spin
labeling methods. The molecule BSA was reacted chem-
ically with a spin label, which in this case was a stable
nitroxide molecule similar to that shown in Figure 1. In a
pure solution of the spin label, three sharp well resolved
hyperfine lines are observed, arising from coupling to the
nitrogen nucleus (I=1). The lines are sharp because rapid

Fig.2

Fig.1

motion in solution averaged the anisotropic hyperfine in-
teractions. The spectrum of spin labeled BSA is shown in
Figure 2, McConnell et al have shown that this spectrum
arises from spin labels bound in two different environ-
ments of the BSA molecule, one site where considerable
motion of the nitroxide radical is permitted giving rise to
3 narrow lines, and one site where the spin label is more
tightly bound to the BSA molecule and an anisotropically
broadened spectrum is obtained. Here the spin label pre-
sumably is bound to a region of restricted access in the
BSA molecule.

As the pH is lowered, the BSA molecule is uncoiled in
such a manner that the broad anisotropic portion of the
spectrum arising from the tightly bound spin labels de-
creases in intensity. At the same time the intensity of the
3 narrow hyperfine lines arising from more freely moving
spin labels increases. Figure 3 shows the pH dependency
for the process, which is envisaged as an opening up of
the protein BSA.

Spin labels are currently being considered for other
applications such as kinetic rate determinations and study
of the environments close to reaction sites, e.g. enzymes.
1. Stone, Buckman, Nordio, McConnell, Proc. Nat’l. Acad. Sci. 54,

1010, (1965);

2. Griffith and McConnell, Proc. Nat'l. Acad. Sci. 55, 8, (1966);

3. (Lawre)ance Berliner and McConnell, Proc. Nat'l. Acad Sci. 55, 708,
1966
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Would you like reprints of this or previous examples
in this series? Or more information

about EPR or NMR? Simply write to:

Analytical Instrument Division, Palo Alto, California.
In Europe, contact Varian A. G., Zug, Switzerland.

varian

analytical instrument division
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witH THE SO RVALL RC2-B

The SORVALL RC2-B Automatic Superspeed Refrigerated Centrifuge has greater performance capabilities
than any other centrifuge in its range. Completely improved operational design puts the RC2-B way out
front. More G’s, more versatility, and even greater reliability than before — combined with modest price
($2,610 Basic Unit) — make the RC2-B superior to any competitive centrifuge. Check the features below:

[0 Up to 49,500 x G with 24 x 15 ml

SM-24 Rotor — 48,200 x G with stand-
ard 8 x 50 ml S5-34 Rotor — 27,300 x
G with 6 x 250 ml GSA Rotor — com-
parably higher G's with all Rotors

Up to 48,200 x G with “Szent-Gyorgyi
& Blum” KSB Tube Type Continuous
Flow System

SORVALL Designed and Built High-
Speed, Heavy-Duty High-Torque Motor

Gyro-Action Self-Balancing Direct
Drive (patented) for unsurpassed rotor
stability

g
|

Programmed Automatic Operation with
All Rotors

Non-Modulating Electronic Speed Con-
trol provides rapid acceleration —
maintains accuracy — compensates for
voltage fluctuations

Improved ‘“Noisuppressor” for even
quieter operation than before

Six Angle and Horizontal Rotors —
more under development

Fully Instrumented Safety-Engineered
and Positioned Control Panel

Inlet for
Material to be
Separated

Outiet for
Supernatant

Sediment

FLOW
DIAGRAM

TUBE TYPE CONTINUOUS FLOW SYSTEM
—UPTO 48,200 G

For All Details on the New RC2-B

Write for Bulletin SC-10RC2-B

wvanS ORVALLic.

NODRWALK+* CONNECTICUT DEB52
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A svvwéeping new development in food chemistry

The item above is our new Kontes
Sweep Co-Distillation Apparatus*.

It provides a new, highly effective sam-
ple clean-up method for crude extracts
prior to analysis by GLC#**.

The Kontes Co-Distiller cleans up to 2g
of crude extract in as little as twenty
minutes—with substantially improved
recovery rates over column methods
and drastic reduction in costly purifying
solvents.

The sweep co-distillation method** pre-
vents contamination of columns in GLC
instruments and speeds processing of
samples.

Developed primarily for pesticide analy-
sis, the method holds promise for sam-
ple clean-up in many areas.

Our sweep co-distiller consists of a con-
trol console and condensing bath, a
fully proportional 100° to 400°C oven
(+0.5°C) that accommodates four spe-
cially designed tubes, and a closed
glass and Teflon® system.

Extract samples are injected into the
tubes. Operation is simple and fast.

Recovery of 90 to 999 4+ can be ex-
pected with residue levels as low as
.025 ppm.

Cleaning up the apparatus is an equally
simple process that takes about ten
minutes.

Extra sample tubes can be pre-packed
and made ready for quick use. Several
units in your lab will allow processing
of hundreds of samples per day.

The price for the apparatus is $300.00.
Flowmeter control and extra sample and
receiver tubes are additional. The con-
struction is typical Kontes quality
throughout.

Sweep away most of your sample clean-
up problems by contacting your Kontes
representative or by writing for more
information.

*Patent pending

**Reference J. 0. A. C., Vol. 48, Dec. 1965, “A Sweep Co-Distillation
Clean-up Method for Organophosphate Pesticides’, by R. W.
Storherr & R. R. Watts.  ® Trademark of Du Pont

KONTES

Vineland, New Jersey -

Regional Distributors: KONTES OF ILLINOIS, Franklin Park, Nlinois ¢« KONTES OF CALIFORNIA, Berkeley, California



G Lakeled Waeleaides

Adenosine-C'# (u.l.) 3’, 5’-Cyclic Phosphate
Form: Ammonium Salt
NEC-463 Sp. Act. 20-30 mc/mM
Price: $100/5uc $200/10uc $900/50uc

Adenosine-C' (u.l.) 5'-Monophosphate
Form: Diammonium Salt
NEC-347 Sp. Act. > 200 mc/mM
Price: $40/10uc $100/50uc $200/0.1Tmc

Adenosine-C'4 (u.l.) 5’-Triphosphate
Form: Tetralithium Salt
NEC-417 Sp. Act. > 200 mc/mM
Price: $40/10uc $100/50uc $200/0.1mc $900/0.5mc

Cytidine-2-C'4 5’-Monophosphate
Form: Diammonium Salt
NEC-435 Sp. Act. 20-30 me/mM
Price: $50/10uc $160/50uc $320/0.1mc

Cytidine-C'4 (u.l.) 5’-Monophosphate
Form: Diammonium Salt
NEC-348 Sp. Act. > 200 me/mM
Price: $55/10uc $200/50uc $400/0.1mc

Cytidine-C'4 (u.l.) 5’-Triphosphate
Form: Tetralithium Salt
NEC-431 Sp. Act. > 200 me/mM
Price: $565/10uc $225/50uc $450/0.1mc

Deoxyadenosine-8-C'4 5’-Monophosphate
Form: Diammonium Salt
NEC-490 Sp. Act. 25-50 mc/mM
Price: $70/10uc $300/50uc $570/0.1mg

Deoxyadenosine-8-C'4 5’-Triphosphate
Form: Tetralithium Salt
NEC-496 Sp. Act. 25-50 me/mM
Price: $100/10uc $395/50uc $720/0.1mc

Deoxycytidine-2-C'4 5’-Monophosphate
Form: Diammonium Salt
NEC-458 Sp. Act. 15-30 me/mM
Price: $70/10uc $300/50uc $570/0.1mc

Deoxycytidine-2-C'4 5’-Triphosphate
Form: Tetralithium Salt
NEC-464 Sp. Act. 20-30 mc/mM
Price: $140/10uc $600/50uc $1080/0.1Tme¢

‘Guanosine-C'# (u.l.) 5’-Monophosphate
Form: Diammonium Salt
NEC-354 Sp. Act. >200 me/mM
Price: $65/10uc $200/50uc $400/0.1mc

Guanosine-C'4 (u.l.) 5’-Triphosphate
Form: Tetralithium Salt
NEC-432 Sp. Act. > 200 me/mM
Price: $55/10uc $225/50uc $450/0.1mc

Orotidine-carboxyl-C'* 5’-Monophosphate
Form: Triammonium Salt
NEC-406 Sp. Act. 20-40 mc/mM
Price: $100/10uc $400/50uc $720/0.1mc

Pseudouridine-C'4 (u.l.) 5’-Monophosphate
Form: Diammonium Salt
No NEC # Sp. Act. 368 mc/mM
Limited supply available
Price: $40/0.5uc $70/1uc $315/5uc $600/10uc

Thymidine-2-C'4 3'-Monophosphate
Form: Diammonium Salt
NEC-401 Sp. Act. 20-30 mc/mM
Price: $90/10uc $350/50uc $665/0.1mc $1900/0.5me

Thymidine-2-C'4 5’-Monophosphate
Form: Diammonium Sait
NEC-394 Sp. Act. 20-30 me/mM
Price: $60/10uc $250/50uc $475/0.1me

Thymidine-2-C'4 5’-Triphosphate
Form: Tetralithium Salt
NEC-442 Sp. Act. 25-30 me/mM
Price: $130/10uc $550/50uc $990/0.1me

Uridine Diphosphate Galactose-C'4
(galactose-C'4 u.l.)

NEC-429 Sp. Act. > 100 mc/mM

Price: $100/10uc $350/50uc $600/0.1mc

Uridine Diphosphate Glucose-C'4 (glucose-C'4u.l)
NEC-403 Sp. Act. > 100 mc/mM
Price: $85/10uc $320/50uc $580/0.1m¢

Uridine Diphosphate Glucuronic-C'4 Acid
(glucuronic-C'4 u.l.)

NEC-414 Sp. Act. 100-200 mc/mM

Price: $110/10uc $400/50uc $720/0.1mg

Uridine-2-C'4 5’-Monophosphate
Form: Diammonium Sait
NEC-404 Sp. Act. 20-30 me/mM
Price: $40/10uc $150/50uc $300/0.1mc

Uridine-C'4 (u.l.) 5’-Monophosphate
Form: Diammonium Salt
NEC-369 Sp. Act. > 200 mc/mM
Price: $55/10uc $200/50uc $400/0.1me

Uridine-2-C'4 5'-Triphosphate
Form: Tetralithium Salt
NEC-430 Sp. Act. 20-30 me/mM
Price: $50/10uc $200/50uc $400/0.1me¢

Uridine-C'4 {(u.l.}) 5’-Triphosphate
Form: Tetralithium Salt
NEC-433 Sp. Act. > 200 mc/mM
Price: $565/10uc $225/50uc $450/0.1m¢

Fall 1966 Listings. Technical Data supplied upon request.

Oy

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON, MASS. 02118 AREA CODE 617 ] 426-7311
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The new ADVANCE 6130, ready for
delivery at *34,5 00._ .

...we used to call it the “paper iyer"

Last July we announced the ADVANCE 6130, specially designed for real-time
data acquisition and control applications.

At that time we couldn’t promise immediate delivery and frankly
called it our ‘“‘paper tiger’’.

Right now our tiger is all hardware and purring smoothly. Software is also ready
with FORTRAN, symbolic translator, and a real-time and batch processing monitor.

With a 900 nanosecond memory cycle time and 16-bit data word (plus parity and
memory protect bits), the all integrated circuit 6130 computer can show its
teeth in outperforming all competitive machines, including those most

recently announced.

The ADVANCE 6130 will be uncaged for the first time at the Fall Joint Computer
Conference, San Francisco, November 8-10, Booths 119-121. Should you like

more information beforehand, please call or write: Computer Division,
Electro-Mechanical Research, Inc. 8001 Bloomington Freeway, Minneapolis, Minn.

55420. Phone: (612) 888-9581.
COMPUTER DIVISION W
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Aore than 500 scientists have one or another of the PDP-8 family
omputers in their laboratories. Physicists, chemists, life scientists,
ocial scientists, mathematicians. For such a small family of ma-
hines, that's an enormous family of users.

“here are good reasons, of course.

scientists like to talk to each other. They like to exchange programs
nd ideas with other scientists — not accountants.

‘hen, too — scientists like to be able to change their minds. Family-
f-8 computers are approachable, variable, easy to talk

5, personal machines. They are easy to re-instruct half- PD P-8 computer family:

(ay through an experiment, and they respond. For

hose who know how an investigation will begin — but h bl f = dl l
ot necessarily how it will end — they are ideal. approac a e’ rlen y, persona ]
‘hat's also why so many scientific instrument and sys-

ams makers build in one of the Family-of-8. That, and $4 75 to $150 000

he proven reliability, and the price. n y u

astly, there are PDP-8 type computers for almost all types of
wvestigations and for greatly varying budgets. All use the same set
f instructions. All use the extensive PDP-8 programs. When we
ay they are compatible machines, we don't just mean format com-
atibility. We mean programs. All programs. All instructions. With-
ut exception and without modification. ’

. started with the PDP-8 itself, the most popular computer ever
rade for the scientific community. 4K memory, expandable. 12 bit
vord. 1.5 usec cycle time. Fortran. Approachable. 30-day delivery
f basic machines is now possible. $18,000. A ruggedized, portable
ersion is also available, and, of course, expanded versions, too.

he new $10,000 PDP-8/S is a near cousin. We call it the SMALL-8
ecause of its compact size. But it has the same general purpose,
ame real-time on-line computation, same size memory, same size
sord, same instructions as the PDP-8. Same Fortran. Same every-
1ing, in fact, except physically smaller, slower (36 usec add time),
nd less expensive. :

‘he LINC-8 is an ingenious combination of two computers: the
amous MIT inspired LINC, and the PDP-8. Two complete software
vackages. Built-in A to D conversion. Built-in oscilloscope display.
Jual magnetic tape unit. Relay buffer. It is a completely integrated
aboratory data handling system. $38,500.

‘he DISPLAY-8 is a display terminal to large computers. It is the
nly standard display terminal with a built-in small computer as
in integral part. The PDP-8 is the buffer to a large machine or a
jenerator for the display when on its own. The DISPLAY-8 proves
ow easy it is to use small computers on the business end of time
:haring. $55,000 to $150,000.

And modules. DIGITAL is one of the world's ieading suppliers of
ogic modules, each electrically, physically, and logically compati-
sle with each other — and with each DIGITAL computer. For inter-
acing. Many scientists consider this an important reason for
»uying DIGITAL'S computers. Module prices start at $4.75.

A 350-page handbook describes the 101 FLIP CH!IP™ modules and
~vhat you do with them. A 500-page Small Computer Handbook con-
ains a computer primer and full descriptions of the Family-of-8
somputers. Write for either, or both.

And if you have bigger problems than these, we have bigger an-
swers. PDP-9.PDP-9Multianalyzer. Andthe soon-to-be-here PDP-10.

dlilglilt[all

COMPUTERS - MODULES

WGITAL EQUIPMENT CORPORATION, NMaynard, Massachusetts 01754: Telephonse:
517) 897-8821 » Cambridge, Mass. « New Haven « \Washington, D.C. « Parsippany, N.J.
Rochester, N.Y. « Philadelphia « Huntsvitlle « Pittsburgi » Chicagd « Denver « Ann
\rbor « Houston « Los Angeles « Palo Allo « Seattic « Carleton Placs and Toronto,
nt. » Reading, England « Paris, France » Murnich and Coiogne, Germany « Sydney and
Nest Perth, Austraiia « Modules distribuied atso through Alired Radio







K
+Serodiagnostics
o Febriles . ; |
« Diagnostics for - |
| lnﬂ%mmatory Respon;e \
« Phage Typing
System .
« Plasma Fractions

i

FREE! The most comprehensive selection of microbiologicals and related

products published under one cover. This new Brook Microbiologicals Catalog

contains over 575 top quality microbiologicals, manufactured for Brook by the Sw’“‘? the Seiemces that Sewe Mamkind
Sylvana Company, long recognized for leadership in the microbiological field.

Write: Aloe Scientific, Dept. RK, 1831 Olive Street, St. Louis, Mo. 63103.

HEALTH AND SCIENCE DIVISION BRUNSWICK CORPORATION
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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-Flow Incubators offer many
more advantages besides CO, atmospheres :

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

o 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,

7 OCTOBER 1966

NATIONAL #3412
AIR-FLOW INCUBATOR

e Adjustable perforated aluminum shelves are
rigid, to eliminate work-load sag.

e Available in refrigerated model to 5°C...also
with modifications for electrical outlets, gas
inlets, etc. '

e New positive cam lock prevents shock damage
to work when closing door. .. no stick, no click!

Remember...the 3400 Incubator series are but
part of the extensive line of fine NATIONAL incu-
bators of all types and sizes. Whatever your incu-
bator need — just contact your nearest NATIONAL
franchised dealer!

Nna
-

NATIONAL APPLIANCE COMPANY

Home Office and Factory: Box 23008, Portland, Oregon 97223
Eastern Sales Office: Cherry Hill, New Jersey 08034
Midwest Sales Office: 2602 E. Devon Ave., Des Plaines, Ill. 60018
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FISHER PRODUCT REPORT

News about instruments, apparatus and reagent chemicals that make
your work quicker, surer, safer and easier.

Fisher Accumet® 310 pH
meter takes specific ion
activity measurements
in stride.

Direct, rapid measurement of specific
ion activity in aqueous solutions re-
quires special electrodes and an ex-
panded-scale pH meter. The Fisher
Accumet 310 fits that last bill to a

“T.” 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
readings can be made to =0.002 pH
or =£0.2 mv near midscale. It has a
logarithmic scale as well as the usual
0— 14-pH, 0 to =1400-mv scale. Paral-
lax is eliminated; response is fast;
circuits are drift-free; there is inde-
pendent zeroing in all functions and
a locking device on the “standardize”
control; there is even a test circuit to
spot errors when readings are ques-
tioned. Cost: $595. For the special
electrodes, we suggest the Orion cal-
cium ion activity, divalent cation ac-
tivity and the new fluoride activity
electrodes. We're ready to mail help-
ful literature on the Orion electrodes
and on our Accumet 310. (a) O

New Fisher electrode
brakes electrolyte leakage.

In the realm of slow-flow electrodes,
we honestly don't think there’s a
slower one than our new dual-glass
junction, general-purpose reference
electrode (catalog #13-639-57). Its
flow rate is a snail's-pace 0.5 to 3
microliters per hour at 8.0-cm head.
It's particularly suited for continuous-
process applications where you can't
tolerate frequent refilling of the elec-
trode or permit diluting of the ionic
concentration. Price: $20.00. It is
made, tested and guaranteed by
Fisher, like all of its kindred. Just say
so, and we'll send you our family-al-
bum brochure. (b) O

For the accurate
measurements possible
with advanced pH meters,
these Fisher buffers let
you standardize in the
range near where

you'll work.

Per Per 5§ Gal

Pt Qt PolyPac™
So-B-96 Buffer, pH 2.00 $2.50 $4.50 -
So-B-98 Buffer, pH 4.00 2.75 4.50 $20.00
So-B-104 Buffer, pH 6.00 2.50 4.50 -
So-B-108 Buffer, pH 7.00 2.75 4.50  20.00
So-B-112 Buffer, pH 8.00 2.50 4.50  20.00
So-B-116 Buffer, pH 10.00 2.75 4.50  20.00

In addition to these ready-to-use
solutions, certified accurate to
+0.02 pH, we stock buffer concen-
trates, buffer salts and buffers for
bringing a sample to a specific pH.
Full details on all are in our brand-
new brochure, “Fisher Certified Buf-
fers.” Make it part of your techni-
cal library. (c)O

FREE LITERATURE?

Mark the areas of your special
interest, and send this page,
with your name and address,
to Fisher Scientific Company,

Fisher Building,
Pittsburgh, Pa. 15219.

F-576

FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemicals for Laboratories

Complete stocks in all these locations: Atlanta - Boston - Chicago - Cleveland - Houston < New York

Philadelphia « Pittsburgh - St.Louis - Union,N.J. - Washington « Edmonton - Montreal + Toronto - Vancouver
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HU-125—A 125 KY accelerating voltage electron microscope of very high
resolution: 7 Angstroms or better is guaranteed. Magnification range is 400 to
over 100,000 direct. Standard features include electromagnetic 3° beam tilt
for high-resolution dark field investigation and a special pole piece for con-
venient installation of metallurgical accessories. An ultra-high-resolution ver-

HXA-1 Electron Microprobe — Now you can obtain an electron micrograph,
an electron diffraction pattern and an electron probe analysis all from the
same area of the specimen. The HXA-1 incorporates a high-resolution X-ray
spectrometer with a curved crystal. Its unique design maintains high image
quality. Microprobe applications include thin films and replicas in metallurgy,

sion, the HU-11C, is also available. Cost of the HU-125 is only slightly higher

than conventional 100 KV instruments.

FROM HITACHI PERKIN-ELMER

ELEGTRON
MIGROSCOPES
WITH THE POWER
T0 SEE AND

DO MORE

The most complete line of electron micro-
scopes and accessories in the world is now
available from Hitachi Perkin-Elmer.

Many of our microscope features are not to
be found anywhere else. For example, we
have achieved a 1.1 million volt electron
microscope—the HU-1000 (shown here). We
have the highest-resblution microscope, the
HU-11C, which is rated at 5 Angstroms or
better and has actually demonstrated a reso-
lution of 1.18A.

It's possible to see more—do more—with our

air and water pollution studies and elemental analysis in the biomedical field.

microscopes. In metallurgy, our instruments
are penetrating thicker specimens, producing
higher-resolution micrographs, doing electron
diffraction studies with greater accuracy.

Here are three powerful instruments and a
versatile accessory. For more information on
any of these products write to: Perkin-Elmer
Corporation, Electron Microscope Dept., 779
Main Avenue, Norwalk, Connecticut 06852.

PERKIN-ELLMER

HU-1000 — The highest-voltage electron microscope commercially available,
with a top accelerating voltage of 1,100,000 V. Specimens a micron or more in
thickness can be penetrated. High-accuracy electron diffraction patterns from
areas less than 0.1 micron are now possible. Specimen damage due to electron
irradiation is minimized. Resolution is 10A or better guaranteed. Accelerating
voltage can be varied from 300 KY to 1100 KV. Convenient electromagnetic
alignment. A 650 KV version is available with similar features at lower cost.

HU-200 — Here is a compact, high-performance electron microscope in the
medium-high voltage class. It offers many outstanding features: high pene-
trating efficiency, low specimen damage, high diffraction accuracy, low chro-
matic abberation. Penetrating power is 1V2 times greater than that of 100 XV
instruments. Moderately priced with conventional installation requirements.
High resolution—10A or better guaranteed. Magnification—100Q to 200,000X.




.Books from ACADEMIC PRESS

VOLUME 1

Advances in Free
Radical Chemistry

edited by G. H. Williqms, University of London, England

CONTENTS: A. F. TROTMAN-DICKENSON, The
Abstraction of Hydrogen Atoms by Free Radicals.
N. J. FRISWELL and B. G. GOWENLOQCK, Inorganic
Hydrogen- and Alkyl-containing Free Radicals. EARL S.
HUYSER, Solvent Effects in Free-Radical Reactions.
EDUARD C. KOOYMAN, Vapour Phasc Halogenation
of Aromatic Compounds. DAVID I. DAVIES and
STANLEY J. CRISTOL, Free-Radical Reactions of
Bridged Cyclic Compounds. R. Kh. FREIDLINA, Re-
arrangement of Radicals in Solution. Author Index-Subject
Index.

May 1966, 291 pp., $12.00
A Logos Press Book

Annual Reports in Medicinal
Chemistry 1965

editor-in-chief: Cornelius K. Cain, McNeil Laboratories, Inc.,
Fort Washington, Pennsylvania

Sponsored by the Division of Medicinal Chemistry of the American
Chemical Society

This volume contains summaries of significant advances
published during 1965 on marketed or experimental drugs.
August 1966, 342 pp., paperbound, $7.50

Special price for members of the Division of Medicinal Chemistry $5.50%
* This special price applies to pre-paid orders only.

SECOND EDITION

Thin-Layer Chromatography

by Kurt Randemfh, Institute of Organic Chemistry of the Technische
Hochschule, Darmstadt, Germany

Translated from the German

This revised and enlarged edition includes the many im-
provements and developments in thin-layer chromatography
resulting since the publication of the first edition in 1963.
Avugust 1966, 285 pp., $9.50

Ultraviolet and Visible Absorption
Spectra: Index for 1960-1963

by Herbert M. Hershenson, United Aircraft Corporation, Conn.

Provides a four-year supplement with more than 25,000
references to spectra published during 1960-1963.
July 1966, 223 pp., $14.00

IN TWO VOLUMES . . .

Thermodynamics of Certain
Refractory Compounds

Principal Contributor and Editor in Collaboration with the Contributors
Harold L. Schick, Lockheed Missiles and Space Research Laboratories,
California

Provides critical analyses and up-to-date thermodynamic
tables for over 160 substances.

VOLUME 1: DISCUSSION OF THEORETICAL STUDIES

April 1966, 632 pp., $21.00*

VOLUME 2: THERMODYNAMIC TABLES, BIBLIOGRAPHY, AND PROP-
ERTY FILE

June 1966, 800 pp., $23.00*

* TWO VOLUME SET $38.00

See the above titles on display
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Non-Stoichiometric Compounds

edited by Lyon Mandelcorn, Westinghouse Electric Corp., Pitts-
burgh, Pennsylvania

Discusses in detail the non-stoichiometric compounds
which include oxides, sulfides, selenides, tellurides, and
inclusion compounds of inorganic, organic, and solution
types. Particular emphasis is placed on the structural
features and physical properties of these systems.

1964, 674 pp., $22.50

Russian-English Dictionary and
Reader in the Cybernetical
Sciences

by Samuel KOfZ, University of Toronto, Canada

This compilation of over 8,000 terms in the cybernetical
sciences contains complete terminology in the theory of
algorithms, automata, control processes, information and
coding theory, technical cybernetics, computers, program-
ming, machine translation, and mathematical and cyber-
netical machines.

September 1966, 214 pp., $11.00

Automatic Programming Information Centre Studies in Data Processing
No. 6

Dictionary for
Computer Languages

By Hans Breuer, Technische Hochschule Darmstadt, Germany
Using this book as one would use a common translation
dictionary it is possible to translate a FORTRAN pro-
gram into ALGOL, and vice versa, without needing a
detailed knowledge of how the program operates.

August 1966, 332 pp., $12.50

IN TWO VOLUMES...

Control Systems Functions
and Programming Approaches

by Dimitris N. Chorafcls, Corporate Consultant in Engineering and
Mathematics, Paris

This new study of digital automation begins with data col-
lection and teletransmission problems and proceeds to
cover the mathematical and logical background real-time
applications.

Volume A: Theory, September 1966, 398 pp., $16.00

Volume B: Applications, November 1966, about 275 pp., $11.00

A Volume of Mathematics in Science and Engineering: A Series of
Monographs and Textbooks

Functional Analysis and
Numerical Mathematics

by L. CO”Cﬂ‘Z, University of Hamburg, Germany

Translated from the German

Highlighting the dramatic changes occurring in numerical
mathematics during the past twenty years, the text de-
scribes those parts of functional analysis which have
proven useful for numerical analysis.

August 1966, 473 pp., $18.50

San Francisco Science Symposium, Booth 44
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. . . in the forefront of Scientific Publishing

VOLUME 3

Advances in Control Systems

THEORY AND APPLICATIONS

edited by C. T. Leondes, University of California, Los Angeles
Presents the application of advanced control techniques in
the field of aerospace vehicles, examines the solution of
the reference control input or trajectory problem by the
quasilinearization or generalized Newton-Raphson oper-
ator technique, as well as the fundamental problem of the
existence of optimal control.

July 1966, 346 pp., $14.50

An Introduction to
Coherent Optics and Holography

by George W. Stroke, The University of Michigan, Ann Arbor
The first book on holography, this monograph presents a
clear, self-contained study of the subject.

February 1966, 270 pp., $10.00

A volume of the Belfer Graduate School of Science Monograph Series

Lectures on Quantum
Field Theory

by Paul A. M. Dirac, St John’s Coliege, England

Deals with the use of the Hamiltonian method in quantum
field theory and includes the first published account of the
application of the method to the anomalous magnetic
moment of the electron and the Lamb shift.

November 1966, about 150 pp., $7.50

Published by Berler Graduate School of Science, Yeshiva University New
York. Produced and distributed by Academic Press, New York and London.

A Guide to the Solor Corona

by Donald E. Bi”ings, University of Colorado, Boulder

A comprehensive survey of the solar corona, including
both observational and theoretical considerations of the
solar corona.

October 1966, 323 pp., $14.00

Physical Acoustics:
Principles and Methods

edited by Warren P. Mason, Columbia University, New York City
Volume IV A: Applications to Quantum and Solid State Physics

Covers in detail the interaction of acoustic waves with
electrons. Included are sections on electrons and atoms
performing spin and nuclear resonances, amplifications of
acoustic waves, Fermi surface determinations and Brillouin
scattering of laser generated acoustic waves.

November 1966, about 400 pp., $15.50

Electron Dynamics of
Diode Regions

by Charles K. Birdsall, University of California, Berkeley and
William B. BridgeS, Hughes Research Laboratories, Malibu
Discusses the motion of charged particles in time-varying
fields between two electrodes. The Models analyzed are
essentially one-dimensional versions of practical devices
centering on microwave tubes.

September 1966, 270 pp., $10.00

7 OCTOBER 1966

Rea

ACADEMIC PRESS (D)} mSm i 5N vomm. nv. 10005

[] Infrared Spectra of Adsorbed
Species
by L. H. Little
October 1966, 350 pp., $16.00

[] The Chemistry of Non-Aqueous

Solvents

edited by J. J. Lagowski

VOLUME 1: PRINCIPLES AND TECHNIQUES
October 1966, 403 pp., $16.50

Volume 18 of Progress in Astronautics and Aeronautics

[] Thermophysics and Temperature
Control of Spacecraft and Entry
Vehicles

edited by Gerhard B. Heller
September 1966, 868 pp., $9.75

[] Crystal Symmetry and Physical
Properties

by S. Bhagavantam
June 1966, 230 pp., $9.50

[] Theory of Crystal Defects
edited by Boris Gruber
July 1966, 415 pp., $15.00

[ ] Linear Systems of Ordinary
Differential Equations
by N. P. Erugin
October 1966, 296 pp., $12.00
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[ ] Resolution of Singularities I
of Embedded Algebraic Surfaces |
by S. S. Abhyankar }
October 1966, 304 pp., $13.50 I
[] Advances in Applied Mechanics I
|
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edited by G. C. Chernyi, et al.
Yolume 9: September 1966, 387 pp., $15.00

[[] Progress in Industrial Diamond
Technology

edited by John Burls
October 1966, 125 pp., $7.00

[] Luminescence of Inorganic Solids
edited by Paul Goldberg
October 1966, 765 pp., $29.50

[] The Method of Second
Quantization
by F. A. Berezin
October 1966, 240 pp., $10.00
[] Man-Made Lakes
edited by R. H. Lowe-McConnell
August 1966, 218 pp., $8.50
VOLUME 2
[] Advances in Communication
Systems
THEORY AND APPLICATIONS
edited by A. V. Balakrishnan
Volume 2: October 1966, about 350 pp., $13.50
FOR INFORMATION ON THE ABOVE, CHECK,
CLIP, AND MAIL TO PUBLISHER
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What else
IS new

at Precision
Scientific?

A great many things! These are but a
few of the new.and improved products
designed to help you solve basic prob-
lems faster, more efficiently and with
more positive results. Keep-an eve on
“Precision”...a variety of significant
developments are in the making. And,
keep in touch with your nearby
Precision Scientific Distributor for
fast, dependable service. Consult him
on these products, or write us for
the Bulletins mentioned below.

PRECISION VACUUM PUMPS

Newest, broadest line in the industry!
Twelve brand new, internal vane vac-
uum pumps, with capacity ranges
from 25 to 1500 liters/ minute, at
prices ranging from $100 to $1500.
Guaranteed ultimate vacuum to 0.1
micron of mercury. Highly efficient,
excePtionaIIy quiet, surprisingly com-
pact! Complete information in 24-
page Bulletin 650.

Here's the new, low cost pressure-vac-
uum pump ideal for school labs and
lectures . . . 35 liters/ minute, 15 mi-
crons of Hg vacuum, 15 psi pressure.
Only $110 with base, motor, pump
%%e! Check Model PV-35 in Bulletin

64

CO, AND ANAEROBIC INCUBATORS

New Thelco CO, Incubator (illus-
trated) provides fully controlled en-

. vironment for CO, dependent bacteria.

Offers a range of 0-20% CO, ten-
sion, accurate temperature control
(+£0.5°C) between 30°-70°C, and a
relative humidity range of 60-98%.
Continuous gas flow system assures
quick CO, tension recovery. Two new
Thelco Anaerobic Incubators (not il-
lustrated) provide strict anaerobic
and many other incubating atmos-
pheres. Send for Bulletin 314,

T

B

FULL VIEW CULTURE INCUBATOR

Just the thing for growing large
volumes of cells of different types
simultaneously. Combines precisely
controlled incubation, mixing and
gassing facilities in_one versatile,
compact, portable unit. Provides the
ultimate in temperature uniformity...
*0.01°C in spinner flask media...
attained by unique solid state tem-
perature control and special heated
air flow system. Eight stirring stations.
Full view plastic housing. Write for
Bulletin 313.

PRECISION PORTA-COOL

You can't equal this device for utility,
dependability, compactness and com-
plete portability. Quickly cools liquid
tanks, air and gas chambers. Elimi-
nates cost and inconvenience of pre-
paring bath cooling mixtures. Easy to
set up. Turn it “on” and forget it!
Cools from 25°C to 0°C at a_rate of
772 btu/hr, Temperature uniformity
is =0.11°C. A self-contained refriger-
ation system, ruggedly constructed
for continuous operation. Write for
Bulletin 628,

LABORATORY CLAMPS

A complete line with the right clamp
for your every laboratory need. Exten-
sion clamps, utility clamps, buret and
double buret clamps and supports,
support clamps, double jaw clamps,
bath clamps, hose clamps and clamp
holders. You name it...Precision’s
got it! Plus unique Lab-Frames® for
sturdy, versatile lab set-ups. Con-
structed of PS Alloy® for unsurpassed
strength, durability and corrosion re-
sistance. Ask for Bulletin 641.

PRECISION AUTO-AQUATRATOR™

Automates standard Karl Fischer
methods to give you quick, accurate
results, reproducible to +0.025 ml of
titrant. Selector switch gives you “di-
rect” or “back” titrations without in-
terchange of solution bottles. Each
burette has its own electromagnetic
glass-sealed valves. No diaphragms or
stopcocks. “End point hold” and ad-
justable transfer from “continuous”
to “pulse” feed also automatic. The
last word in_completely automatic
water determinations, Get complete
information in Bulletin 642.

Since 1920 < The finest in Quality Laboratory Apparatus

SUBSIDIARY OF

PRECISION |@®A
scieNTIFIC co. | GCA

CORPORATION

3737 W. Cortland St., Chicago, lllinols 60647
Local Offices: New York ¢ Chicago * Los Angeles
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UNIMODULAR 4000 SERIES
GAS CHROMATOGRAPHS

FOR CHEMICAL, BIOMEDICAL,
PESTICIDE ANALYSIS

EXCLUSIVE FEATURES - All Standard

Most advanced 4-column oven — allows unparalleled column-detector combi-
nations. All-glass or metal columns. 8 4 universal injection ports. For-use with
1716 to 3/4” columns. ® Up to 4 detector ovens, each individually temperature
controlled on standby for immediate operation. ® Vibrating reed electrometer. All
solid-state design. Drift less than 1% per month. Sensitivity 3x10-13 amps. & Digital
Log Electrometer. 1000-fold range increase. No switching or attenuation. For
use with standard recorder. 8 Priced from $2095. Nowhere else can you obtain
the combination of desirable features — plus exclusive Victoreen features —found
in GC4000 Series instruments. For versatility. .. accuracy. .. stability...economy
Victoreen Gas Chromatographs lead the entire field.

6960-A

VICTOREEN

Research 4000 Series Instrument System

Analytical Instrumentation Division

THE VICTOREEN INSTRUMENT COMPANY
10101 WOODLAND AVENUE « CLEVELAND, OHIO 44104
EUROPEAN SALES OFFICE GROVE HOUSE LONDON RD ISLEWORTH. MIDDLESEX. ENGLAND VICTOREEN




Here’'s the first AC-powered, high sensitivity
Null Detector that won’t upset circuit balance!

New Honeywell 3990
with True Differential Input

- . ¥
HONEYWELL

Carl Boyer

Mail Station 407

Honeywell Test Instruments Division
Denver, Colorado 80217

Please send Model 3990 Null Detector literature to;

Name.

Company.

Address

The new Honeywell 3990 Null Detector’s true dif-
ferential, symmetrical input permits AC operation
while providing isolation and common mode rejec-
tion comparable to similar battery powered units.
When reversing polarity, absolutely no Zero Offset
is experienced. A wide performance range is assured
by sensitivity of better than 20 nanovolts, with seven
full scale ranges from =0.1 microvolts to =100.0
millivolts. And, the new 3990’s high input imped-
ance allows its use with source impedances or un-
balance as high as 6000 ohms without degradation
of performance.

The Honeywell 3990 eliminates these common
measurement problems:
m False balance when reversing polarity
= |naccuracies due to ground loops
= | arge decrease in sensitivity due to high source
impedances

m High noise levels due to high source imped-
ances

= Stray noise pickup
s Poor common mode rejection on AC operation

These features make the 3990 the most versatile
Null Detector you‘ve ever used:
m Failsafe operation with excessive input over-
load
= AC operation — no battery replacement
m Chopperstabilized operational amplifier assures
excellent stability ‘
= High CMR; greater than 160 db @ 60 Hz
= Expanded scale meter for greater resolution
m Grounded recorder output, completely isolated
from input.
m Available as bench or rack-mounted model

All these outstanding features, yet the new 3990 is
as easy to use as a galvanometer and you don’t
have to worry about vibration! For complete infor-
mation, contact your Honeywell Representative, or
mail the coupon for fully illustrated literature,

LABORATORY STANDARDS

Honeywell
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Heath Sets New Value Standards
For Laboratory Instrumentation

Professional DC Scope
With Triggered Sweep

[A] complete Laboratory For Controlled Potential
Polarography

[ Complete Laboratory For Controlled Potential Polarography . . . consisting of a highly
versatile Dropping Mercury Electrode Apparatus, the Heath/Polarography Module and
Operational Amplifier for producing a precision controlled sweep potential, and the Heath
EUW-20A Servo Chart/Recorder for strip-chart display of the readout current. The Heath
Polarography Laboratory is capable of analysis of ion concentrations as low as 10-7 moles
... It is highly capable of oxygen analysis with most quality oxygen electrodes.

{8 Professional DC Oscilloscope . . . features triggered sweep and DC to 8 mc bandwidth.
Sensitivity: 0.05 v/cm AC or DC. Rise time: 0.04 microseconds. 37 calibrated vertical
attenuator and calibrated time base: 0.5 sec/cm to 1 microsecond/cm. 5x sweep magnifier.
Forced air ventilation. Delay line on vertical signal for highly linear presentation of fast-rise
signals. Electronically regulated power supply. This instrument truly sets new value stand-
ards for laboratory oscilloscopes!

[ pH Meter/pH Recorder With Multi-Speed Chart Drive. A 10" linear meter scale accurate
to 0.005 pH on a span of 1 pH, adjustable pH spans of 14, 10, 5, 2, and 1, plus 21-speed
chart drive of 12 inches per minute to 0.5 inches per hour make this the most versatile pH
Meter/Recorder on the market today!

[ 21-Speed, Multi-Speed Chart Drive Unit . . . for the Heath EUW-20A Servo-Chart Re-
corder and pH adaptation of the Heath recorder. This unit provides chart speeds from 12
inches per minute to 0.5 inches per hour which are as accurate as the 60 cps frequency of
the AC line. Auxiliary input allows chart speed to be synchronized to external events. To
fully realize its capabilities, send for the free brochure describing this unit.

[ Laboratory Power Supply .. .0 to 400 volts, 100 milliamperes max. Excellent for elec-
trophorisis! ... Or for general laboratory requirements. The 0 to -100 volts at 1 ma. bias &
6.3 VAC at 4 amps filament supply add to the versatility of this kit or factory-assembled
instrument.

o ‘ . sl : rHEATH COMPANY, Dept. 520-19
FREE DESCRIPTIVE

(€] Multi-Speed pH Meter/pH
Recorder—Accurate To0.005pH

[0] 21-Speed, Multi-Speed Chart
Drive Unit For Heath Serve-
Chart Recorders. 12°/min. to
Ya" /hour.

[€] 0-400 V. Laboratory Power Supply—Excellent
For Electrophorisis!

ALL MODELS FACTORY ASSEMBLED

[ EUW-402 Polarography Laboratory....... $599.00
EUW-401 Polarography System (does not include

Dropping Mercury Electrode Apparatus). ...... $480.00
EUA-19-2 Polarography Moduleonly......... $185.00
EUW-19A Operational Amplifieronly......... $135.00
EUW-20A Servo-Chart Recorderonly........ $199.00
Kit 10-14 DC Oscilloscope........... ....$299.00
Wired I0W-14 DC Oscilloscope. . ........... $399.00
[} EUW-301M pH Recording Electrometer with Multi-
Speed Chart Drive. . ..ccvvuenenneanorasenns $369.00
EUW-301 pH Recording Electrometer with single-
speed (2"/min) chartdrive.............c.... $280.00

[ EUA-20-26 Muiti-Speed Chart Drive...... $ 89.00
EUW-20M Heath Servo-Chart Recorder (10, 25, 50,
100, 250 mv full scale) with Multi-Speed Chart Drive

'BROCHURES!
Fully describe these and

other Heath instruments

for the laboratory and

City

|

|

| Address
- classroom. I
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installed s 2 remeae FUE Al Lo s S $289.00

(@ Kit IP-32 Laboratory Power Supply....... $ 56.95

Wired |PW-32 Lahoratory Power Supply...... $ 84.95

————————————— HEATH gl

Bentan Harbor, Michigan 49022 :

O Please send more information on l

(product) I

I

|

State Zip l

Prices & Specifications subject to change without notice. EK-206 }
b e e e e e e e S e e e . S, S S S S B e o S S S S S e e S S
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With this exclusive Auto-Leveling Stage, a specimen is instantly positioned against a precisely-aligned plane surface.

I I b It is really a pain in the neck leveling specimens on
e eve eS an upright metallurgical microscope—wasn't it!
" It was indeed, until Zeiss equipped the Universal
h‘t M Microscope with the exclusive centerable and ro-
U p rl g tatable Auto-Leveling Stage.
. - Now you can level any polished ore specimen
' perpendicularly to the light path in about the same
l ' 'etal I u rg I Ca time it took you to read this sentence.
- In this easy-leveling respect, the Universal M is
like an inverted (LeChatelier-type) design; but that's
| | I l C rOSCO pe where the similarity ends.
Unlike inverted designs, the upright Universal M
will not drip oil onto mounts. Will not give you a
Charley Horse trying to position the area of the spec-
imen you want to examine (you can scan from
above). Will not get as dirty (components and open-
ings face downward).

Simple to operate, the Universal M can be used
for examination of any kind of ore specimen in any
kind of light. For low-reflectance specimens, an
Antiflex System increases contrast of dull surfaces,
brilliantly.

A complete complement of attachments is avail-
able—along with complete service facilities, of
course.

Also available, detailed information about the up-
right that’s the downright level best, the Zeiss Uni-

versal M. Write Carl Zeiss Inc., 444 Fifth Ave., New
York, New York 10018.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C,



Blackstone Street, Dept.
£ dge, Massachusetts 02139
Phone: (617) UN 4-5400

Name

The article appears to praise the cen-
ter. Yet, the care given at the center
is described as being no better than
that at Denver General Hospital, which,
by insinuation, is poor. Or as stated,
“neither much better nor much worse
than most municipal hospitals.”

In the future I would suggest that
all relevant sources of information be
sought before writing such an article.
Visiting Denver General Hospital and
discussing the subject with the man-
ager of health and hospitals would have
afforded the writer the opportunity to
ascertain more of the facts.

Davip L. CowEN
Department of Health and Hospitals,
West Sixth Avenue and Cherokee
Street, Denver 4, Colorado

Langer’s article strikes me as one of
the more perceptive analyses of the
importance of local health service pro-
grams in the current OEQO-sponsored
antipoverty programs. Its discussion of
the center’s impact on the scope,
quality, and tone of health services made
available to an urban minority group,
of its impact on political and profes-
sional interest groups, and of its utiliza-
tion of a combination of nonprofes-
sional and professional personnel,
among other points, made the article
extremely useful for our classes in so-
cial welfare policy.

PHiLIP BOOTH
School of Social Work,
University of Michigan,
Ann Arbor 48104

Population Stabilization

John Walsh’s discussion of the food-
population balance (News and Com-
ment, 13 May, p. 896) again empha-
sized the overwhelming need for con-
trolling world population. Wars and
famine are but two examples of world
problems that are intensified by popu-
lation pressures. A 1965 Gallup Poll
indicated that only 60 percent of Amer-
icans regard overpopulation as a major
world problem. The Office of Economic
Opportunity is reluctant to support pro-
gressive family planning programs be-
cause of possible negative public re-
sponse. Therein lies the role and obli-

gation of the scientific community: to -

learn about and to teach the need for
population stabilization.

The combined efforts of the biol-
ogist, chemist, mathematician, physi-
cist, geologist and meteorologist could

greatly improve community understand-
ing of overpopulation and its conse-
quences. One lecture, or part of a
lecture, each semester by each Science
reader would help shape the political
atmosphere that is essential before our
government can launch an international
program. High school and university
students would quickly grasp the seri-
ousness of the situation when con-
fronted with the demographic facts.
Though birth control has been com-
monly considered a personal matter for
each individual and his family, this
will be less true in the future. Some
people believe that a massive inter-
national program of family planning
methods would corrupt youth. This
does not follow. The seeds of morality
are planted elsewhere and do not de-
pend on the availability or denial of
information for their nourishment. The
point is that citizens of every nation
must learn about the international con-
sequences of unchecked population in-
creases, and have a knowledge of basic
family planning methods. In thirty
years, Vietnam, Korea, and Cuba will
be incidents in history books, but with
a population twice that of the present
one, the world may be in interminable
chaos.

Davip B. VAN VLECK
Department of Biology, University of
Miami, Coral Gables, Florida 33124

Tenure in 1897

Occasionally, it is almost a relief to
look back, perhaps three score years
and ten, to find a few real problems
existed in those older days as well as
today. The following postcard, ad-
dressed to the late Frank Smith, then
an assistant professor at the University
of Illinois, may underscore one such
worry about the future:

My dear Smith: I was much pleased to
receive your paper on the Oligochaeta
yesterday. It rejoices one to realize how
you are prospering. I can hardly help but
envy you such a good solid place. Zoolo-
gists are getting terribly frequent nowa-
days and it makes me speculate about the
future. However, I am having a fine time
now. I am expecting to go down to Naples
before long, to stay till the middle of July.
Yours,
H. S. Jennings
Jena, Germany
February 22, 1897

WiLL1aAM R. MURCHIE
Department of Biology, University of
Michigan, Flint College 48503
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2.3R

it is possible to
achieve this
theoretical limit
with the

New Norelco

EM 300

Electron Microscope
5% Point Resolution
Guaranteed

The Norelco EM 300 is the latest
in electron microscope design! It
forges ahead with the ultimate in
performance, compact design and
outstanding versatility. Speci-
mens can be preferentially ori-
ented, rotated, cooled, heated, or
stretched. With the *‘Plumbicon'’
TV adaptation—another great
Philips’ innovation —the micro-
scope image can be intensified
and displayed to an unlimited
number of spectators and can
also be recorded on videotape.

BREAKTHROUGH!!!1!

This is an advanced instrument
made possible by the renowned
Philips’ research and develop-
ment laboratories! A point resolu-
tion of bAis guaranteed! It is even
possible to achieve the theoretical
limit of the objective lens—2.3&
under favorable conditions! The
EM 300 features the shortest focal
length of any microscope of this
caliber! New high-stability transis-
torized circuits help make all this
possible!

When you have finished reviewing
this ad, take a moment to request
more complete information. eue

World's Highest Standards in Quality Instrumentation

Division of Philips Electronics and Pharmaceutical Industries Corp.
750 South Fulton Avenue, Mount Vernon, New York 10550

n

PHILIPS
ELECTRONIC
INSTRUMENTS




- and conquer

MATHATRON

Vanquish your problems as they come, with Mathatron, the
$5,000 digital computer. No need to go to number-systems school
or build a FORTRAN empire. Just express yourself in algebra on
the Mathatron keyboard — use power-of-10 exponents, paren-
theses, square roots and decimal points.

Mathatron is a programmable, general purpose, electronic com-
panion that saves hours of a professional man’s day. Up to 11
pre-wired programs, expandable memory, optional paper tape
reader/punch and page printer.

More than 80% of Mathatron owners have access to a big
computer, but they would rather get quick answers than fight that
battle. Write for the whole story.

mathatron: Program memory (core), 24 to 480 steps e Addressable storage,
4 to 88 registers @ 9 significant digits, exponent, and sign e Number range
*10-%% to 10*7% e Speed 100 accumulations per second e Optional prewired
programs for special applications.

MATHATRONICS

a division of Barry Wright Corporation

241 Crescent Street, Waltham, Massachusetts 02154, Telephone: 6_17-893-1630
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New Quarks for Physics

Thanks to Willy Ley for pointing
out (Letters, 22 July) that “quark” is
German for “a somewhat gluey cot-
tage cheese” (or even trash or rub-
bish). Long ago Goethe foresaw -the
need for this word when he wrote
the prologue to Faust. Mephistopheles,
sojourning in heaven, cynically de-
scribes man’s insatiable curiosity and
concludes: “In jeden Quark begribt er
seine Nase.” (He sticks his nose in
every quark.)

The German and Faustian origin
of quark is obviously so much more
appropriate, despite the slander, that
McMillan and Murray Gell-Mann may
wish to reconsider the origin of the
physicists’ quark!

Davip E. LAIRD
Physics Department,
Cincinnati Country Day School,
6905 Given Road, Ohio 45243

Support the Theoretical Thinkers!

Regarding Greenberg’s article (News
and Comment, 24 June, p. 1724) on
“Basic research: the political tides
are shifting” . . . the old category of
“basic” (“fundamental,” “pure”) re-
search is not good because it means
different things to different persons.
Really there are two kinds of so-called
basic science that must be considered—
inscribed (trivial, limited)}—and theoreti-
cal. Inscribed science is simple fact-
finding science without any direct
thoughts about established theories or
without any new set of postulates in
mind that might ultimately become a
theory. When I try to learn the nutrient
conditions that cause the tips of fungus
filaments to lyse, I am engaged in
inscribed (trivial) science because my
thinking has not related the facts to
established theory or to a new set of
postulates that might develop into a
theory. This kind of basic (inscribed,
trivial) science is often on the same
intellectual level as applied science. It
is fascinating work because it satisfies
one kind of curiosity. But this kind
of nonapplied research should not be
confused with truly theoretical work
like that which produced the 1:1:1
hypothesis, the operon hypothesis (both
of which should now be called theo-
ries), or the like.

Of the different kinds of science,
theoretical science is the kind that
should receive unstinted financial sup-
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port because theories give us com-
mand of knowledge whether we choose
to use the knowledge in practical ap-
plications or in the advancement of
science. A quick review of the history
of physics, chemistry, or biology will
support this contention.

Within theoretical science are those

men whose genius and drive permit

them to build the frameworks of new
incipient theories, new postulational-de-
ductive systems. But who, in politics
or in science, has the wit to recognize
these men while they are in the early
stages of formulating their ideas? Prob-
ably only a few other scientists and
these men are seldom in a position to
grant financial support. The greatest
problem in the support of science is
not whether you support basic or ap-
plied science, but rather, how do you
support truly theoretical work?

RALPH W. LEWwIs
Department of Natural Science,
Michigan State University, Lansing

A Tax-Saving Spin Off

In his contribution to contemporary
etymology, Hines (Letters, 12 Aug.)
deals successfully with the origins of
A-OK and blast off, but fails with
spin off, which he suspects is a NASA
substitution for fallout.

I hasten to inform you that spin off
has long meant a specific legal corpo-
rate fission process, followed when it
is desirable to make two corporations
out of one. It solves a genuine prob-
lem created by the capital gains tax.
Some of the assets of the original
corporation are spun off to the new.
If a capital gains tax were assessed,
that would be fallout from the fission.

' STUART T. MARTIN
P.O. Box 608, Burlington, Vermont

Touché

Non-nonwalking is something I en-
joy, but only because I've had a college
education. Otherwise, I would like plain
walking.

In the same way, “nonincongruity”
(Cover, 1 July) can be reduced to “con-
gruity,” a term respectable enough to be
accepted in dictionaries. “Nonincongru-
ity” seems to be a low character who has
been justly ignored by lexicographers.

HELEN CHURCHILL
Hollins College, Virginia

7 OCTOBER 1966

hp Model

An important new research and clinical tool
for Electroanesthesia

Electroanesthesia (E.A.) is increasingly being used on large and
small animals as a research and clinical tool.This form of anesthesia
offers a drug-free-system that is readily reversible without requiring
an antidote. Anesthesia is maintained as long as the electrical cur-
rent is flowing; recovery is immediate and uneventful.

To assist the medical researcher in realizing the potential of E.A,,
Hewlett-Packard has focused its experience in electronic instru--
mentation on the development and production of the Model 33808B.
This new instrument has been designed specifically to incorporate
the latest characteristics requested by research groups investigat-
ing Electroanesthesia.

Write for our list of documentary films, a bibliography listing over
150 published reports on E.A., and a brochure on hp Model 3380B
Electroanesthesia instrument. Price, f.0.b. factory, $795. Hewlett-
Packard, Electroanesthesia Department, Loveland Division, P. O.
Box 301, Loveland, Colorado 80537, Tel. (303) 667-5000.

 PACKARD

An extra measure of quality

HEWLETT (h

3



AUTOMATION COMES TO MICROSCOPY
LEITZ FEMCO AUTO-SCAN STAGE DRIVE UNIT

The potential applications of this new instrument are as
varied and challenging as microscopy itself.

Connected to a microscope (shown here with the Leitz
ORTHOLUZX®), the unit allows automatic scanning of a
slide up to the full length of the microscope stage travel.
A large projection screen permits comfortable image ob-
servation, free from eyestrain.

Scanning speed and travel—5 microns to 8 mm. per second,
on both the X and Y axes—are completely adjustable to
suit type of specimen and magnification selected. Counter
indicates scans completed and can be pre-set for number
of scans desired. A stop control and manual override in-
stantly permit close and careful examination of any specific
field or area.

Applications of the AUTO-SCAN STAGE DRIVE UNIT

4

that immediately suggest themselves range from the clini-
cal laboratory to diverse industrial functions. Accelerated,
fatigue-free slide scannings for laboratory examinations
in cytology, histopathology, hematology, microbiology,
parasitology and urinalysis offer a possible answer to the
shortage of skilled technologists. Industrially, the system
provides intriguing possibilities for quality control, simpli-
fied grain-size determinations, reflectivity measurements
and other integrating analyses, when combined with a
photomultiplier and data acquisition system.

Write for further information and a demonstration of how
the AUTO-SCAN STAGE DRIVE UNIT can serve in
your own application. a2s66

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016
Distributors of the worid-famous products of
Ernstleitz G.m.b.H., Wetztar, Germany—Ernst teitz Canada Ltd.
LEICA AND LEICINA CAMERAS : LENSES - PROJECTORS * MICROSCOPES
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Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Coping with the Information Explosion

There is divergent opinion concerning the seriousness of the infor-
mation explosion. Many research workers minimize the importance of
the problem. Established investigators find that most of their needs
for information are met through participation in invisible colleges and
scanning of the relatively few journals in which material of interest to
them usually appears. Instead of spending time on more or less fruitless
search among a vast number of journals, they gamble that their proposed
research will not closely duplicate existing work. Usually their judg-
ment is correct.

On the other hand, some administrators believe that we are failing
to utilize much of the vast amount of information available in 50,000
scientific journals. Some politicians seem to have an almost pathologic
fear that research may be unwittingly duplicated. As a result, they have
been willing to support all kinds of attempts to make scientific and
technical information more readily available. Currently the federal
government annually devotes $250 million to such efforts. This sum
substantially exceeds the funds allocated for all research project grants
supported by the National Science Foundation.

In spite of the divergence of opinions concerning the information
explosion, scientists and politicians agree that quick, selective infor-
mation retrieval and dissemination are desirable. Progress toward these
goals is being made by scores of organizations. One of the most inter-
esting approaches has been made by a commercial concern, the Institute
for Scientific Information, of Philadelphia. The Institute has, on mag-
netic computer tape, comprehensive information concerning current
scientific periodicals, and it has devised effective means of using this
resource. The coverage includes more than 1500 of the world’s leading
scientific journals, which in a year print more than 300,000 articles
and perhaps over ‘90 percent of those reporting significant advances.
The information concerning each article includes title, author or authors,
and literature cited. Associated with the 300,000 articles are more than
3.3 million citations, 576,000 authors, and titles containing 2.1
million words. Altogether there are almost 10 million stored index
items pertaining to the articles. A particularly useful tool in a search
for significant articles in a particular field is the Citation Index. Authors
usually cite literature that they feel is particularly relevant to their work.
To learn what is new in a field one merely asks the computer for a list
of published items that contain citations to previous important articles
in that field. The computer can also be asked to supply a list of articles
written by authors known to be active in a given area. Words or com-
binations of words in the title can also serve to identify items of interest.

A complete Citation Index, available quarterly, is bulky and contains
more material than the average scientist wants. The Institute has a
service much better designed to meet the needs of individuals. It is called
Automatic Subject Citation Alert (ASCA). This service provides a weekly
list of articles that have appeared in any of the 1500 scientific journals
and that meet citation, author, or other indexing criteria that the user
has provided.

An interesting by-product of the Citation Index is a new method of
evaluating scientific productivity. Instead of counting a man’s reprints,
one counts citations of his work by others. Already sociologists are
examining the value of this new analytical tool. They note some limita-
tions but find that a citation index is a valuable aid to management.

—PHILIP H. ABELSON



o degree of
efrigeration

can alter
one cold fact:

Room temperature operation in liquid scintillation
gives better analytical performance... plus
faster analyses, and simplified sample handling

Here's the evidence:

1. Higher E*/B:

Beckman systems guarantee an E*/B in
excess of 100 at room temperature with neg-
ligible thermionic background. With new
photomultiplier (PM) tubes, the many advan-
tages of room temperature operation are now
available with no compromise in analytical
performance.

2. Higher tritium efficiency:

Superior photo cathode efficiency of RCA
PM tubes, developed in conjunction with
Beckman, delivers better tritium sensitivity
at room temperature than refrigerated tubes.
For example, H® efficiency for samples
containing 20% water is 20%.

3. Simplified cocktails:

Room temperature plus new PM tubes per-
mit use of simplified cocktails and insure
higher counting efficiency for aqueous
samples. You can forget the antifreeze—a
quencher that depresses counting efficiency.

4. Greater sample solubility:

At room temperature you can include more
water and solids in your liquid scintillation
mixture.

5. No cooling required:

You don’t wait for samples to cool before
analysis. There are no precipitation problems
that often occur when samples are chilled.

6. No count rate drift:

Ambient systems eliminate count rate drift
due to oxygen uptake when samples are
chilled, and assure reproducibility by elimi-
nating variations in oxygen content.

From this data, one solid fact emerges: Room
temperature operation with new PM tubes
provides a significantly more efficient, con-
venient environment for scintillation analysis
than with older refrigerated PM tubes. You
get superior specifications with less analysis
time, better reproducibility, easier sample
preparation and simpler hardware.

These advantages are exclusive to Beckman
Liquid Scintillation Spectrometers. Prices
start at $7,995 —more than $4,000 less than
refrigerated units of comparable perform-
ance. And all Beckman Liquid Scintillation
systems include external standard-channels
ratio quench calibration, and electronic com-
putation of CPM and 2 sigma statistical
error. For complete details call your
Beckman Representative. Or write for Data
File No. 11.

|ST=Ye1 422-1aM INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, MUNICH, GLENROTHES, SCOTLAND;
TOKYO; PARIS, CAPETOWN; LONDON, MEXICO CITY



Why isn't your name on Science?

Did you wait for this copy of Science?

If you did, why not see to it that your next
copy reaches you immediately—with your own
name on it?

An increasing number of workers are finding
it essential to get a personal copy of Science
and to get it without delay. So many have asked
for personal copies that Science is now the
fastest growing publication in science—circula-
tion is up 70% over what it was five years ago.

Because Science is now received by more
than 120,000 researchers all over the world,
it is also becoming the publication of choice
for an increasing share of the important new
findings in all fields. Rapid publication means
that Science keeps you in touch with findings,
methods and instruments that may change the
course of your own work—the kind of rapid,
“inside” communication hitherto available only
to well-established researchers with a place in a
select, corresponding group.

Science is included along with many other
benefits in annual AAAS membership dues of
only $8.50. For benefits, see the other side of
the page.

American Association for the
Advancement of Science
1515 Massachusetts Avenue, NW
Washington, D. C. 20005

( ) I apply for AAAS membership:
Full name ........ ... . ..

Address . ......... ... ... . . .,

[ Please bill me [ Check enclosed
Your signature .............c.0iiiiinnn.
( ) | propose for AAAS membership:

Full name ... ... ... i,

Address ....... ... ... .. ...,

An invitation to join AAAS will be sent to
any colleague you may wish to propose. Sign
below if we may use your name in extending
this invitation.

Your signature . .......... ... .00,



Shouldn’t you be in this picture?

FIRST CLASS
Permit Nc. 31125
Washington, D. C.

WASHINGTON, D.C. 20005

BUSINESS REPLY MAIL
POSTAGE WILL BE PAID BY

MO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES
1515 Massachusetts Avenue, NW

American Association for the Advancement of Science

The most eminent men of science have been
members of the American Association for the
Advancement of Science since its origin in 1848.
More than 75% of the members of the National
Academy of Sciences are AAAS members, as
are 70% of all U.S. Nobel Laureates in science.
Among the many benefits in which members
share, at an annual dues of $8.50, are:

52 issues of Science, including more than
® 1000 brief reports of new research findings in
all the major fields. ® 160 review articles, writ-
ten by innovators in specific lines of research.
® 400 book reviews, each prepared by a special-
ist whose appraisal is a reliable guide to the
value of the book to you. ® Nobel lectures of all
the prize winners in science. ® News & Comment
—weekly analysis by science-oriented reporters
of the mutual impact of science and politics.

Annual meetings, known as the “world series
of science.” The 1966 meeting will be in Wash-
ington, D. C., December 26-31.

Fellowship in the AAAS, honoring meritori-
ous contributions to science. Fellows are nomi-
nated annually from among the membership.

The satisfaction of sharing in the purposes of
AAAS membership. These are to: ® Further the
work of scientists. e Facilitate cooperation
among scientists. ® Improve the effectiveness
of science in the promotion of human welfare.
® Increase public understanding and apprecia-
ation of the importance and promise of the
methods of science in human progress.

You are cordially invited to join AAAS by
sending in the card.
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Compact Lab Bench Size
Moore-Stein or Piez-Morris Operation
Same time-proven components as
used in instrumentation costing twice
as much
e Designed primarily for the smali lab
_—— e Can make separate routine analyses
____________ | If you are concerned with the analyses
of amino or imino acids, peptides, am-
monta, urea, creatinine, or other com
pounds, you will find the Phoenix Micro-
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~ unbreakable
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e resistant

ars

polyethylene
polypropylene

WITH
SCREW CAP

WITH HANDLE
FOR CARRYING

FOR PIPETTES

Over 40 sizes and types of plastic
jars to fit every need. In stock or
made to order.

At your local supply house.

Listed in our 1966 64-page catalog.
For your FREE copy write Dept E-10.

BEL ART PRODUCTS,
PEQUANNOCK, N. J. 07440

polycarbonate

160

NEW BOOKS

(Continued from page 143)

1. C. B. Smith. Pergamon, New York,
1966. 242 pp. Illus. Paper, $4.50. The
Commonwealth and International Library.

Applied Underwater Acoustics. D. G.
Tucker and B. K. Gazey. Pergamon, New
York, 1966. 260 pp. Illus. Paper, $4.50.
The Commonwealth and International Li-
brary.

Approximate Analysis of Randomly Ex-
cited Nonlinear Controls. Harold W.
Smith. M.LT. Press, Cambridge, Mass.,
1966. 150 pp. Illus. $7.50.

Atlas of Planetary Solar Climate. vol. 5.
Clyde J. Bollinger. Bollinger Climatic Re-
search Service, Norman, Okla., 1966. 112
pp- Illus. Paper.

Atomic Absorption Spectroscopy. James
W. Robinson. Dekker, New York, 1966.
216 pp. Illus. $9.75.

Atoms to Andromeda. S. T. Butler and
H. Messel, Eds. Pergamon, New York,
1966. 301 pp. Illus. Paper, $3.50. The
Commonwealth and International Library.
Fifteen lectures given at the 1966 Nuclear
Research Foundation Summer Science
School for High School Students.

Basic Chemistry: A Programmed Presen-
tation. Stewart M. Brooks. Mosby, St.
Louis, 1966. 145 pp. Illus. Paper, $3.85.

Basic Matrix Analysis and Synthesis:
With Applications to Electronic Engineer-
ing. G. Zelinger. Pergamon, New York,
1966. 244 pp. Illus. $7.50.

Bituminous Materials: Asphalts, Tars,
and Pitches. vol. 3, Coal Tars and Pitches.
Arnold J. Hoiberg, Ed. Interscience
(Wiley), New York, 1966. 603 pp. Illus.
$25. Fifteen papers.

Book of ASTM Standards: With Related
Material. pt. 9, Cement; Lime; Gypsum
(512 pp. $9; members, $6.30); pt. 16,
Structural Sandwich Constructions; Wood;
Adhesives (828 pp. $14; members, $9.80).
American Soc. for Testing and Materials,
Philadelphia, 1966. Ilius.

Calculus. pt. 1. Edwin E. Moise. Addi-
son-Wesley, Reading, Mass., 1966. 508 pp.
Illus. $8.95.

The Challenge of the Computer Ultility.
D. F. Parkhill. Addison-Wesley, Reading,
Mass., 1966. 219 pp. Illus. $7.95.

The Chemical Bond. J. J. Lagowski.
Houghton Mifflin, Boston, 1966. 208 pp.
Illus. Paper, $2.95. Classic Researches in
General Chemistry.

Chemical Data Book. G. H. Aylward
and T. J. V. Findlay, Eds. Wiley, New
York, ed. 2, 1966. 96 pp. Illus. Paper,
$2.95.

Chemical Kinetics in Homogeneous Sys-
tems. Mowbray Ritchie. Wiley, New
York, 1966. 123 pp. Illus. Paper, $2.95.
University Chemical Texts.

Chemistry. John S. McAnally. Merrill,
Columbus, Ohio, 1966. 120 pp. Illus.
Paper, $1.75; cloth, $3.95. Merrill Physi-
cal Science Series.

The Chemistry of Cellulose and Wood.
N. I. Nikitin. Translated from the Russian
edition (Moscow, 1962) by J. Schmorak.
Israel Program for Scientific Translations,
Jerusalem; Davey, New York, 1966. 703
pp. Illus. $26.50.

The Chemistry of the Non-Metals. Wil-

Now in bead form for
chromatography of
biologic substances...

Sephadex

lon Exchangers

Because of its advantages—sta-
bility and inertness—Sephadex
has been used to produce a new
class of ion exchangers: DEAE-,
CM- and SE-Sephadex. Since
their introduction they have been
used extensively, particularly in
the biochemical and clinical field.

In the new bead form they will be
more useful both for laboratory
and manufacturing scale proc-
esses. Their spherical shape
gives increased mechanical
strength and leads to easier
column packing. More uniform
particles result in improved
hydrodynamic properties.

All Sephadex lon Exchangers have a high
capacity and low nonspecific adsorption.
They are available in two types that differ
in porosity, thus offering flexibility for your
specific requirements. Sephadex lon Ex-
changers are of analytic grade purity and
are produced under rigorous quality con-
trol, thus ensuring uniform products to
give accurate and reproducible results.

» g/ml %T 25374
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Model experiment with glycogen, glucose,
sugar phosphates and adenosine phosphates
on a column of DEAE-Sephadex A-25.

(From Biochim. Biophys. Acta 74 {1963) 588, by permission
of the author)

Anlon Exchangers (Bead Form)

-]

T, lonic | Capacity | Bed Volume!
ype Grade Form | (meq/g) {ml/g)

DEAE-

Sephadex A-25 [40-120u| CI— | 35+05 5-9

DEAE-

Sephadex A-50 | 40-120u4| CI— | 35+05 25-33

Cation Exchangers (Bead Form)

T lonic | Capacity | Bed Volume?
ype Grade Form | (meq/g) {ml/g)

CM

Sephadex C-25 [ 40-120u| Na* | 45+ 05 6-10

CM-
Sephadex C-50 {40-120u | Na* 45*05 32-40

SE-

Sephadex C-25 [ 40-1204 | Na*
SE-
Sephadex C-50 | 40-1204 | Na*

23+03 59

23*03 30-38

1. In Tris—HCI buffer, pH=8.3, ionic strength=10.05.
2. In sodium phosphate buffer, pH =8, ionic strength=0.06.

For additional technical Information, including
booklet on Sephadex lon Exchangers, write to:

PHARMACIA FINE CHEMICALS INC.

800 Centennial Avenue, Piscataway, N. ). 08854
Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P. Q.

(Inquiries outside U.S.A. or Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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liam L. Jolly. Prentice-Hall, Englewood
Cliffs, N.J., 1966. 159 pp. Illus. Paper,
$2.50; cloth, $5.50. Foundations of Mod-
ern Chemistry Series.

Circuits, Devices, and Systems. A first
course in electrical engineering. Ralph J.
Smith. Wiley, New York, 1966. 790 pp.
Illus. $11.95.

Classical Mechanics, Quantum Mechan-
ics, Field Theory. Amnon Katz. Academ-
ic Press, New York, 1965. 217 pp. Illus.
$7.50. Pure and Applied Physics Series.

Coal Carbonization Products. Donald
McNeil. Pergamon, New York, 1966. 171
pp. Illus. Paper, $2.95. The Common-
wealth and International Library.

Cold Cleaning with Halogenated Sol-
vents. Prepared by Committee D-26 on
Halogenated Organic Solvents. American
Soc. for Testing and Materials, Philadel-
phia, 1966. 37 pp. Paper, $2.75; mem-
bers, $1.95.

Colloid Chemistry. A. Sheludko. Trans-
lated from the second Russian edition
(Moscow, 1960) by Express Translation
Service. Elsevier, New York, 1966. 287
pp. Ilus. $14.50.

Complex Compounds of Uranium. I. 1.
Chernyaev, Ed. Translated from the Rus-
sian edition (Moscow, 1964) by L. Mandel.
M. Govreen and IPST Staff, Translation
Ed. Israel Program for Scientific Transla-
tions, Jerusalem; Davey, New York, 1966.
534 pp. Illus. $21.50.

The Conceptual Development of Quan-
tum Mechanics. Max Jammer. McGraw-
Hill, New York, 1966. 413 pp. Illus.
$10.50. International Series in Pure and
Applied Physics.

Copper-Catalytic Reactions. Ovanes
Akopovich Chaltykyan. Translated from
the Russian edition (Erevan, 1963) by A.
Eric Stubbs. Thomas Gray, Translation
Ed. Consultants Bureau, New York, 1966.
78 pp. Illus. Paper, $10.

Crystal Physics of Interaction Processes.
Warren P. Mason. Academic Press, New
York, 1966. 256 pp. Illus. $14.95.

Crystallization Processes. N. N. Sirota,
F. K. Gorskii, and V. M. Varikash, Ed.
Translated from the Russian edition
(Minsk, 1964) by Geoffrey D. Archard.
Consultants Bureau, New York, 1966. 179
pp. Illus. Paper, $22.50. Twenty-eight
papers.

Deep Circulation, Central North Pacific
Ocean: 1961, 1962, 1963. William D.
Barbee. U.S. Department of Commerce,
Washington, D.C., 1966 (order from Su-
perintendent of Documents, Washington,
D.C). 112 pp. Illus. $1.75.

Developments in Inorganic Nitrogen
Chemistry. vol. 1, Charles B. Coburn, Ed.
Elsevier, New York, 1966. 591 pp. Illus.
$32.50. Seven papers: “Bonding in nitro-
gen compounds” by Michael Green; “The
inorganic azides” by A. D. Yoffe; “Devel-
opments in the inorganic chemistry of
compounds containing the sulphur-nitrogen
bond” by Margot Becke-Goehring and
Ekkehard Fluck; “Nitrogen ligands” by
W. P. Griffith; “Phosphorus-nitrogen com-
pounds (sans cyclic phosphoronitrilic com-
pounds” by Morris L. Nielsen; “Nitrogen
compounds of boron, aluminum, gallium,
indium and thallium” by John K. Ruff;
and “Inorganic reactions in liquid am-
monia” by G. W. A. Fowles.
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See single variables more clearly on charts 100 mm wide

— or record two related variables simultaneously on 50 mm channels

S=/5-6 3 (FHO0 AP MACH. )

STaRT

TORG .

FIRET  CoNTACTOE

- SECOND

These portable oSciIIographs
will save you valuable lab/field time

For maximum resolution of traces rep-
resenting extremely small variations in
the dc to 30 cps parameter being meas-
ured, the Sanborn 7701A single-channel
oscillograph combines every time-proven
advantage of reliable, heated stylus,
rectangular-coordinate recording with
the wide adaptability of plug-in sigmal
conditioners of your choice (now 6
Sanborn types to choose from). Chart
speeds pushbutton-selected, 0.5 mm/
sec to 50 mm/sec; at min. speed, over
30 hours of continuous recording are
possible. Basic system, completely por-
table in 12” x 10” x 18” case, $1,075;
interchangeable preamps from $75 to
$600.

When two conditions must be measured
simultaneously — in the millivolt to 500
volt range, or as low as 10 uv from AC-
excited transducers — the 320/321/322

HEWLETT F
PACKARDW

family of portable recorders offers dc-
125 cps response, individual-channel
Range, Gain, Function, Stylus Heat and
Position controls, 0.25 div. max. non-
linearity, four pushbutton chart speeds,
low drift and high gain stability. Model
320 designed for general-purpose dc
to 125 cps recording, has 0.5 mv/mm
max. sensitivity, floating input; price
$1650. Model 321 carrier-type with
built-in oscillator for ac transducer ex-
citation, 10 uv/mm sensitivity; price
$1650. Model 322 for general purpose
dc-125 cps recording, 10 mv/mm sensi-
tivity; differential, balanced, high im-
pedance input; price $1395. Each system
occupies only one cubic foot, may be
used in portable case or rack-mounted.

Call your local Hewlett-Packard/Sanborn field
engineering office now for complete specifications
or application assistance — or write: Sanborn

Division, Hewlett-Packard Company, 175 Wyman
Street, Waltham, Mass. 02154

SANBORN
DIVISION
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MINIMUM CONTACT-MAXIMUM SAFE

with self-sticking
TIME LABORATORY
TAPES and LABELS

Self-sticking tapes and labels eliminate
a direct source of personal contami-
nation in laboratories. Pre-printed or
plain tapes and labels provide a quick
means of marking laboratory equip-
ment. Just write necessary data on
label (use pencil, pen or grease mark-
er) and place it on any surface —
glass, metal or plastic. Labels stick
tight through autoclave (upto250°),

Y

deep freeze (to —70°), or water bath. When no longer needed these tapes
and labels can be quickly removed leaving no sticky residue. Vinyl Coated —

available in white or colors.

4 1851, c01m6

Y!MYicoaren

365 E. Burlington Avenue

See your laboratory or hospital supplier for a
® complete selection of Time Tapes and Labels,

PROFESSIONAL TAPE CO.,

INC.

[ Riverside, lllinois 60546

* PACE @

MODEL KP15 MODEL CD25

™ PRESSURE ™
TRANSDUCER )
KIT and INDICATOR
KP15 KIT
® Interchangeable diaphragm. Ranges =1

to 500 psi, Gage or Differential.
® 1% Reading Accuracy.
® Accepts corrosives, both sides.
® Withstands 200 psi overpressure,

CD25 INDICATOR

® Analog and digital readout.
® 1% Accuracy meter.

® Recorder Output =10 VDC, flat from
0 to 1,000 cps.

® Works with LVDT’s, too.

K
f_ W AR

engineering company
13035 Saticoy St. North Hollywood, California

TRiangle 7-0727 TWX 213-765-5299
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Technical Manual
explains in detail
how to use
Millipore Filters
for analyzing
contamination in:

Hydraulic Fluids
Aviation Fuels
Missile Propellants
Solvents

Photo Resists
Plating Solutions
D. I. Water

Rinse Waters
Lubricants

Reactor Effluents
Clean Room Air
Clean Room Garments
Surface Deposits
Smoke and Fumes

40 pages of illus-
trated procedures in
ADM-30 “Detection
and Analysis of
Contamination”
available free of
charge from

Milliporé

SEND FOR
FREE COPY

FILTER CORPORATION

145 Ashby Rd., Bedford, Mass.

01730

Directional Solidification of Steel Cast-
ings. R. Wlodawer. Translated from the
German edition by L. D. Hewitt. R. V,
Riley, Translation Ed. Pergamon, New
York, 1966. 256 pp. Illus. $18.50.

Discrete and Continuous Methods in
Applied Mathematics. Jerold C. Mathews
and Carl E. Langenhop. Wiley, New
York, 1966. 541 pp. Illus. $10.95.

Dyeing Fibre Blends: The Processing of
Blends, Unions and Mixtures Containing
Natural or Man-Made Fibres. R. C.
Cheetham. Van Nostrand, Princeton, N.J.,
1966. 387 pp. Illus. $12.50.

Einfuhrung in die Theorie des Mag-
netismus. Dieter Wagner. Vieweg, Braun-
schweig, Germany, 1966. 194 pp. Illus.
Paper, DM. 22.50.

Elasto-Hydrodynamic Lubrication: The
Fundamentals of Roller and Gear Lubri-
cation. D. Dowson and G. R. Higginson.
Pergamon, New York, 1966. 247 pp.
Illus. Paper, $4.50.

Electric Machines: Dynamics and Steady
State. George J. Thaler and Milton L.
Wilcox. Wiley, New York, 1966. 627 pp.
Illus. $11.95.

Electrochemistry of Molten and Solid
Electrolytes. vol. 3. A. N. Baraboshkin,
Ed. Translated from the Russian edition
(1965). Consultants Bureau, New York,
1966. 141 pp. Illus. Paper, $17.50.
Twenty papers.

Electron Density Profiles in Ionosphere
and Exosphere. Proceedings of the NATO
Advanced Study Institute (Finse, Norway),
April 1965. Jon Frihagen, Ed. North-
Holland, Amsterdam; Interscience (Wiley),
New York, 1966. 643 pp. Illus. $18.75.
Sixty-seven papers.

Electronic Digital Systems. R. K. Rich-
ards. Wiley, New York, 1966. 649 pp.
Illus. $15.

Electronic Troubleshooting. A self-
instructional programed manual. Staff of
Philco Technical Institute. Prentice-Hall,
Englewood Cliffs, N.J.,, 1966. 286 pp.
Illus. $12.50.

Electrophilic Additions to Unsaturated
Systems. P. B. D. de la Mare and R. Bol-
ton. Elsevier, New York, 1966. 294 pp.
Illus. $14.50. Reaction Mechanisms in
Organic Chemistry, vol. 4.

Elementary Differential Geometry. Bar-
rett O’Neill. Academic Press, New York,
1966. 421 pp. Illus. $9.95.

The Elements of Integration. Robert G.
Bartle. Wiley, New York, 1966. 141 pp.
Illus. $6.95.

Elements of Organic Chemistry: As Re-
vealed by the Scientific Method. Alsoph
H. Corwin and Maurice M. Bursey. Addi-
son-Wesley, Reading, Mass., 1966. 764 pp.
Illus. $12.50.

Elements of Probability and Statistics.
Elmer B. Mode. Prentice-Hall, Englewood
Cliffs, N.J., 1966. 368 pp. Illus. $10.65.

Encyclopaedic Dictionary of Physics.
Suppl. vol. 1. J. Thewlis, Ed. Pergamon,
New York, 1966. 422 pp. Illus. $20.
Approximately 160 articles.

Encyclopedia of Polymer Science and
Technology: Plastics, Resins, Rubbers,
Fibers. vol. 4, Collagen to Dialysis.
Herman F. Mark, Norman G. Gaylord,
and Norbert M. Bikales, Eds. Interscience
(Wiley), New York, 1966. 876 pp. Illus.
$50.
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There it goes...
another radiochemical shipment
from Tracerlab

Our records show that our current speed record from receipt
of order in Waltham, Mass. to delivery in Berkeley, Calif. now
stands at 19 hours. The way we’re going, it isn't going to stand
very long. Speed is just naturally part of the Tracerlab radio-
chemicals service — along with superlative purity, widest range
(more than 900 stock compounds at last count), and friendly,
personal attention to your every need.

Prove it to yourself. Call Dr. John Leak at TW 4-6600, area code
617 . . . and help us break a new record in speed and service.

Fg TRACERLAB

A Division of Laboratory For Electronics. Inc.
. WALTHAM, MASSACHUSETTS 02154
Film Badge Service * Health Physics » Bioassays » Sources * Nuclear Instr ion ¢
Radioactive Waste Disposal ¢ Radi Monitoring Instr * Isotope
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0SCILLOSCOPE
BIO—AMPLIFIER
STIMULATOR

PHYSIOLOGY
|

COMPACT & ECONOMICAL e VERSATILE

@@@

PLANT CELL
POTENTIAL

MUSCLE FIBER
POTENTIAL

NERVE REACTION
POTENTIAL

PB-3 SCOPE SPECIFICATIONS
VERTICAL AMPLIFIER

BAND RISE IMPEDANCE
WIDTH SENSITIVITY TIME ACCURACY
Oscilloscope
1 Meg—
Oscilloscope N
bC. 1o |50 MV 10 50V/CM Less Single End
5'0 .KC than Bio-omplifier *+5%
Bio-amplifier’ in 7 psec. 20 Megs—
10uV/CM to° Balanced
100 MV/CM 10 Megs—
Single End
TIME BASE CRT STIMULATOR PHYSICAL
TRIG- Amplitude
SPEED | GERING | DIA. { PHOSPHER |.04 to 100 volt| DIM. & WT,
10 usec. |Internal or| 57 P7 frequency 16" x18"x12”
CM | External (Filters | 1 to 1000 cps 45 Ibs,
to Slope, available) Duration
1 sec/em| + or — .04 to 32 ms
Catalog Number 7092—680 Price $750.00

For 115 Vac 50-80 cycles 90 watts

PHIPES & BIRD, e

Manufacturers & Distribufors of Scienfific Equipment
61h & Byrd Streefs — Richmond, Virginia

For additional information___ write for Bulletin PB2-65
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We're being two-faced
about our graduates

TO TO
<I DELIVER CONTAIN >

Mallinckrodt brings you
the first plastic cylinders,
graduated both ways.
And reading is easier,
too, through our clearer,
non-discoloring plastics.
AR polypropylene grad-
uates stay straight, rigid
and dimensionally stable
—no bowing or leaning.

At the top is the exclu-
sive *‘no-drip lip” that
stops pouring instantly as
you tilt the graduate
back: There’s never
a leftover drop running
down the side.

y

Down here at the
bottom, there’s a base
that’s more than twice as
big as you’ll find on most
other graduates. That
makes AR graduates
more stable; and, if you
drop an AR graduate,
you pick it up with your
hand—not with a broom.

Another new idea in labware from the people who think past
the product. Stocked in several sizes for immediate shipment
by your lab supplier.

Capacity tolerance conforms to Class A specifications given in NBS Circular 602

® &
<Mallinckrodt AR Plastics
[

MALLINCKRODT CHEMICAL WORKS
St.louis ¢ NewYork ¢ Los Angeles
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Entire Functions. A. I. Markushevich.
Translated from the Russian edition (Mos-
cow, 1965) by Scripta Technica. Leon
Ehrenpreis, Translation Ed. Elsevier, New
York, 1966. 111 pp. Illus. $6.50.

Feedback Circuit Analysis. S. S. Hakim.
Iliffe, London; Wiley, New York, 1966.
392 pp. Illus. $15.50.

A Fortran Introduction to Programming
and Computers: Including Fortran IV.
Marvin L. Stein and William D. Munro.
Academic Press, New York, 1966. 128
pp. Illus. Paper, $3.96.

Functional Analysis. George Bachman
and Lawrence Narici. Academic Press,
New York, 1966. 544 pp. Illus. $14.50.
Academic Press Textbooks in Mathematics.

Geological Data Processing: Using
FORTRAN IV. F. G. Smith. Harper and
Row, New York, 1966. 302 pp. Illus. $14.

Geology of the Porphyry Copper De-
posits: Southwestern North America.
Spencer R. Titley and Carol L. Hicks, Eds.
Univ. of Arizona Press, Tucson, 1966. 305
pp. Illus. $15. Twenty-three papers on
the following topics: General Papers Re-
lated to Areal Geology, Host Rocks, Alter-
ation, Mineralization, Structure, and Ex-
ploration (8 papers); Descriptive Geology
(15 papers).

Groundwater Seepage Rates. N. A.
Ogil’vi and D. 1. Fedorovich. Translated
from the Russian edition (Moscow, 1964)
by N. H. Choksy. Consultants Bureau,
New York, 1966. 39 pp. Illus. Paper,
$7.50.

Group Theory and Its Physical Applica-
tions. Chicago Lectures in Physics, 1964.
L. M. Falicov. Univ. of Chicago Press,
Chicago, Ill., 1966. 232 pp. Illus. Paper,
$2.

Grundbegriffe der Kybernetik. Hans-
Joachim Flechtner. Wissenschaftliche Ver-
lag, Stuttgart, Germany, 1966. 435 pp.

Guide to Design Criteria for Metal
Compression Members. Bruce G. Johnston,
Ed. Wiley, New York, ed. 2, 1966. 235
pp. Illus. $10.

Heteromorph Ammonoids from the
Albian and Cenomanian of Texas and Ad-
jacent Areas. David L. Clark. Geological
Soc. of America, New York, 1965. 107
pp. Illus. $5.50.

High-Power Electronics. vol. 2. P. L.
Kapitza and L. A. Wainstein, Eds. Trans-
lated from the Russian edition by S.
Nikolic and M. Nikolic. J. Reeve, Trans-
lation Ed. Pergamon, New York, 1966.
125 pp. Illus. $8.

High Resolution Nuclear Magnetic Res-
onance Spectroscopy. vol. 2. J. W. Ems-
ley, J. Feeney, and L. H. Sutcliffe. Per-
gamon, New York, 1966. 542 pp. Illus.
$17.50. :

High-Temperature Chemistry of Silicates
and Other Oxide Systems. Nikita Alek-
sandrovich Toropov and Valentin Pavlo-
vich Barzakovskii. Translated from the
Russian edition (Moscow, 1963) by C.
Nigel Turton and Tatiana I. Turton. Con-
sultants Bureau, New York, 1966. 228 pp.
Illus. Paper, $25.

Infrared Spectra of Cellulose and Its
Derivatives. Rostislav Georgievich Zhban-
kov. Translated from the Russian edition
(1964) by A. B. Densham. B. L. Stepanov,
Translation Ed. Consultants Bureau, New
York, 1966. 347 pp. Illus. $16.
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AUTOMATION IN

COLUMN
CHROMATOGRAPHY

with the SIGMAMOTOR PUMP

Vernier Adjustment Insures Accuracy at Low Flows

Various column chromatography metering operations are
simplified by the use of a peristaltic type constant volume
pump, such as the Sigmamotor Model T-8. A typical
installation combines the Sigmamotor pump with solenoid
actuated valves and timing equipment to deliver elutant
buffers into ion exchange columns on a reproducible
schedule. The T-8 pump is equipped with vernier for accu-
rate flow adjustment.

Single Sigmamotor units can be provided to handle 1, 2,
3, or 4 simultaneous pumping operations. Double units are
available to handle 2, 4, 6, or 8 pumping
operations at the same :

time. Capacities :
from .005 to 250
cc/minute are
obtained by the
vernier adjustment.
Complete information
available on request.

SI

68 NORTH MAIN STREET o

MIDDLEPORT, NEW YORK

New Environmental
Rooms & Incubators

For cultures,

pling, etc,

biologicals, animal rearing, food sam-
Tenney space age technology now

produces a new line of environmental rooms and
incubators. These new rooms and incubators give
precise temperature control from —40° C to 460° C
in one of four ranges. They range in size from

2% bl fo
information.

/

12’ x18'x 7'. Write today for complete

ﬁe/ldlob

:msmsnms JNC

1090 Springfield Road » Union, New Jersey 07083
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IN MORE THAN 30 COUNTRIES

the E & M PHYSIOGRAPH?

o Versatility
o Simplicity of Operation
o Proven Reliability and Accuracy
o Rugged, Student-Proof Construction

Complete Recording Systems, Including:

Physiological Telemetry Systems

States ... E & M Distributors throughout the world.

E & M INSTRUMENT CO,, IN
Box 14013 » 6030 England Street « Houston, Texas 77021
Instrumentation for Research and Education

Why do EDUCATIONAL and RESEARCH Institutions rely on

o Transducers for Virtually Every Physiological Function

Stimulators—Respirators—Cardiotachs—Cuff Pumps—Defibrillators—Accessories

Factory trained E & M Sales and Service Representatives throughout the United

Send for 32 page, fully-illustrated catalog #106

E & M TELEMETRY TRANSMITTERS
Biopotentials—Respiration—Voice

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 PRYSIOGRAPH,
or most oscilloscopes and graphic recorders. See
receiver and 3 transmitters pictured above

E & M Instrument Co., Inc., 6030 England st Houston,

-

OCTOBER 1966

Texas 77021
PIVOT
+¢__ MUSCLE LEVER

MY OGRAPH 5--.-
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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SAVANT HVE SYSTEMS

THE MOST
ADVANCED

HIGH VOLTAGE
ELECTROPHORESIS

ANALYTICAL
SYSTEMS

Savant offers the researcher:

HIGH VOLTAGE

ELECTROPHORESIS
SYSTEMS

VERSATILITY © RELIABILITY
and RESOLUTION

HVE ADVANTAGES

* Higher Voltages for Rapid
Separations

® Long Working Distances for Difficult
Differentiations

o Larger Area for Complex Mixture

- Analyses

¢ Full Sheet Use for Mapping and
Fingerprinting

® Analytical and Preparative
Separations

RECIRCULATING
| WATER cooLER

HIGH VOLTAGE
POWER SUPPLIES
1 KV to 10 KV MODELS For research and clinical investigation —
[rm— no other system (Tank or Flat Plate) of-
EE %4‘ fers the simplicity, ease of operation and
H (-LJL @ L‘, = . positive safety features as a SAVANT
© HVE SYSTEM!

s00se0

Convince yourself today
that HVE is a must in
your lab, by wntlng for
Catalog 'No. 70.

Savant Instruments, Inc.
221 Park Avenve + Hicksville, New York 11801
(516] WE 5-8774
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THE NEW
Radinchemiea

Manua

IS HEII .

Essential reference book for every user and intending user of
radioactive substances.

Campiled by the scientific staff of the Radiochemical Centre,
Amersham, and now revised with much new material in one
convenient volume.

The Radiochemical Manual includes comprehensive data on all
radioisotopes of practical importance—summarising current
world knowledge. The 140 pages of reference tables include
physical data on radioisotopes and radiation sources, synthetic
routes to labelled compounds, decomposition rates and measure-
ment and safety information. The remainder of the book describes
the characteristics and methods of manufacture of radioactive
materials and includes a valuable guide to current literature.
The scientist, doctor, engineer or technologist will find much
useful and stimulating information not otherwise readily available
and the new manual will be a useful addition to the library of every
industrial firm and educational establishment concerned with
radiochemistry. Use of the Reader Service will obtain further
information and an Order Form. 320 pages  Price 50 shillings

Published by:
THE RADIOCHEMICAL CENTRE

Amersham - Buckinghamshire * England
Telephone: Little Chalfont 2701

Telex: 83141 Active Amersham

Cables: Activity Amersham Telex

THE WORLD CENTRE FOR DEPENDABLE RADIOCHEMICALS
TAS/RC-154
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Inorganic Syntheses. vol. 8. Henry F.
Holtzclaw, Jr., Ed. McGraw-Hill, New
York, 1966. 335 pp. Illus. $12.50. Sixty-
eight papers. Inorganic Syntheses Series.

Interne Wellen. Wolfgang Krauss.
Borntraeger, Berlin, 1966. 256 pp. Illus.
DM. 110. Methoden und Ergebnisse der
Theoretischen Ozeanographie, vol. 2.

Interpreted Infrared Spectra. vol. 2.
Herman A. Szymanski. Plenum Press,
New York, 1966. 314 pp. Illus. $12.50.

Introduction to Algebra. Sam Perlis,
Blaisdell (Ginn), Waltham, Mass., 1966.
460 pp. Illus. $9.50.

An Introduction to Computer Program-
ming. Henry Mullish. Gordon and
Breach, New York, 1966. 256 pp. Illus.
Paper, $5; cloth, $14.50. Notes on Mathe-
matics and Its Applications Series.

Introduction to Computing. T. E. Hull.
Prentice-Hall, Englewood Cliffs, N.J.,
1966. 224 pp. Illus. $9.25. Prentice-Hall
Series in Automatic Computation.

Introduction to Cybernetics. Viktor M.
Glushkov. Translated from the Russian
edition (Kiev, 1964) by Scripta Technica.
George M. Kranc, Translation Ed. Aca-
demic Press, New York, 1966. 332 pp.
Illus. $11.75.

Introduction to Dynamic Programming.
George L. Nemhauser. Wiley, New York,
1966. 270 pp. Illus. $7.95.

Introduction to Fortran IV Program-
ming. Donald L. Dimitry and Thomas H.
Mott, Jr. Holt, Rinehart, and Winston,
New York, 1966. 350 pp. Illus. Paper,
$4.95; cloth, $6.95.

Introduction to Laboratory Chemistry.
‘L. Earle Arnow and Marie D’Andrea
Loftus. Mosby, St. Louis, ed. 7, 1966. 128
pp. Illus. Paper, $2.50.

Introduction to Nuclear Physics. Harald
A. Enge. Addison-Wesley, Reading, Mass.,
1966. 592 pp. Illus. $12.75. Addison-
Wesley Series in Physics.

Introduction to Nucleic Acids: And Re-
lated Natural Products. T. L. V. Ulbricht.
Oldbourne Press, London; Davey, New
York, 1966. 107 pp. Illus. $7. Oldbourne
Chemistry Series.

Introduction to Ordinary Differential
Equations. Albert L. Rabenstein. Academic
Press, New York, 1966. 443 pp. Illus. $9.95.

Introduction to Statistical Thermo-
dynamics. Eldon L. Knuth. McGraw-Hill,
New York, 1966. 256 pp. Illus. $7.95.

An Introduction to the Rock-Forming
Minerals. W. A. Deer, R. A. Howie, and
J. Zussman. Wiley, New York, 1966. 540
pp- Illus. $11.

An Introduction to the Theory of Mo-
lecular Structure. Jean-Joseph Charette.
Reinhold, New York, 1966. 200 pp. Illus.
$7.50.

Introductory Computer Programming.
Fredric Stuart. Wiley, New York, 1966.
167 pp. Illus. $5.95.

The Kinetics of Free Radical Polymeri-
zation. Alastair M. North. Pergamon,
New York, 1966. 136 pp. Illus. $6.50.
The International Encyclopedia of Physical
Chemistry and Chemical Physics.

Kirk-Othmer Encyclopedia of Chemical
Technology. vol. 9, Ferroelectrics to
Foams. Herman F. Mark, John J. Mc-
Ketta, Jr., and Donald F. Othmer, Eds.
Interscience (Wiley), New York, ed. 2,
1966. 917 pp. Illus. $50.
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Q.A. CHECKS IN JUST 20 SECONDS!

THE BAUSCH & LOMB ABBE 3-L REFRACTOMETER tests any prod-
uct within an extended range of ND 1.30 to ND 1.71. Reads percent
total solids from 0% to 85%,. Monitors quality assurance right on
your production line. Helps keep production rolling, too. Takes no
more than 20 seconds to run a complete test. All you do is load,
light and look! Horizontal prisms are up front . . . load quickly . . .
wipe-off easily. Lighting is push-button. Read with top accuracy . . . re-
fractive index to .0005 (estimation to .0001) .. . dissolved solids to 2%
(estimation to .1%). Choose the right refractometer for your own
specific need—from the most complete line available . . . an Abbe 3-L,
a High Range Abbe 3-L, a Precision, Hand, Juice or Dipping model.
For complete information write for Catalog 33-202, Bausch & Lomb,
77434 Bausch Street, Rochester, New York 14602.

BAUSCH & LOMB (@)
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Laser Receivers: Devices, Techniques,
Systems. Monte Ross. Wiley, New York,
1966. 417 pp. Hlus. $14.95. Wiley Series
in Pure and Applied Optics.

Lasers: A Series of Advances. vol. 1.
Albert K. Levine, Ed. Dekker, New York,
1966. 377 pp. Ilus. $14.50. Five papers:
“Pulsed ruby lasers” by V. Evtuhov and
J. K. Neeland; “Optically pumped pulsed
crystal lasers other than ruby” by L. F.
Johnson; “Organic laser systems” by A.
Lempicki and H. Samuelson; “Q modula-
tion of lasers” by R. W. Hellwarth; and
“Modes in optical resonators” by Herwig
Kogelnik.

Lectures on Curves on an Algebraic
Surface. David Mumford, with a section
by G. M. Bergman. Princeton Univ. Press,
Princeton, N.J., 1966. 212 pp. Ilus.
Paper, $4.50. " Annals of Mathematics
Studies, No. 59.

Lectures on Functional Equations and
Their Applications. J. Aczél. Translated
from the German edition (Basel, 1961) by
Scripta Technica. Hansjorg Oser, Transla-
tion Ed. Academic Press, New York,
1966. 532 pp. Illus. $19.50. Mathematics
in Science and Engineering, vol. 19.

Linear Framed Structures. Malcolm S.
Gregory. Wiley, New York, 1966. 356
pp. Hlus. $10.

Manual on Industrial Water and Indus-
trial Waste Water. Sponsored by Commit-
tee D-19 on Industrial Water. American
Soc. for Testing and Materials, Philadel-
phia, ed. 2, 1966. 958 pp. Illus. $16.75;
members, $11.75.

Mass Spectrometric Analysis of Solids.
Arthur J. Ahearn, Ed. Elsevier, New
York, 1966. 183 pp. Ilus. $10.75. Five
papers: “Introductory survey” by A. I.
Ahearn; “The production of ions from
solids” by Richard E. Honig; ‘“Photo-
graphic emulsions as ion detectors in
quantitative mass spectrography” by Ed-
ward B. Owens; “Analysis of special sam-
ples” by J. W. Guthrie; and “Mass spectro-
graphic microprobe analysis” by W. M.
Hickam and G. G. Sweeney.

Mathematical Methods for Physicists.
George Arfken. Academic Press, New
York, 1966. 672 pp. Illus. $12.75.

Mathematics for Electrical Circuit Anal-
ysis. D. P. Howson. Pergamon, New
York, 1966. 180 pp. Illus. Paper, $3.50.
Commonwealth and International Library.

Matrices and Linear Transformations.
Charles G. Cullen. Addison-Wesley, Read-
ing, Mass., 1966. 237 pp. Illus. $8.95.

Matrix Algebra for Physicists. R. K.
Eisenschitz. Plenum Press, New York,
1966. 132 pp. Illus. $4.95.

The Mechanical and Physical Properties
of the British Standard En Steels (B.S.
970-1955). vol. 2, En 21 to En 39. Com-
piled by J. Woolman and R. A. Mottram.
Pergamon, New York, 1966. 508 pp.
Illus. $20.

Methods and Techniques in Geophysics.
vol. 2. S. K. Runcorn, Ed. Interscience
(Wiley), New York, 1966. 324 pp. Illus.
$11.50. Seven papers: “Electromagnetic
scale modeling” by David W. Strangway;
“High-pressure techniques” by P. J. Wylie;

“Techniques jur measuring high-frequency
components of the geomagnetic field” by
H. J. Duffus; “Fourier methods in geo-
physics” by N. F. Barber; “Methods and
apparatus for alternating current and ther-
mal demagnetization” by E. Thellier; “Seis-
mic prospecting” by C. Hewitt Dix; and
“Precision methods of potassium-argon iso-
topic age determination on young rocks”
by Ian McDougall.

Microcosm and Macrocosm. An ap-
proach to the synthesis of the real. Michael
M. Hare. Julian Press, New York, 1966.
317 pp. Illus. $15.

Modern Electronics: A Practical Guide
for Scientists and Engineers. Hendrik de
Waard and David Lazarus. Addison-Wes-
ley, Reading, Mass., 1966. 368 pp. Illus.
$9.75. :

Modern Metallography. R. E. Smallman
and K. H. G. Ashbee. Pergamon, New
York, 1966. 223 pp. Illus. Paper, $2.95.
Commonwealth and International Library.

Modulation, Resolution and Signal Proc-
essing im Radar, Sonar and Related Sys-
tems. R. Benjamin, Pergamon, New York,
1966. 196 pp. Illus. $8.50. International
Series of Monographs in Electronics and
Instrumentation.

Network Analysis and Synthesis. Frank-
lin F. Kuo. Wiley, New York, ed. 2, 1966.
533 pp. Illus. $11.95.

Nonlinear Differential Equations. T. V.
Davies and Eleanor M. James. Addison-
Wesley, Reading, Mass., 1966. 284 pp.
Illus. $12.75.

Nonlocal Problems of the Theory of

168

... d few fatty acids, a smidgin of
phosphatidyl choline, and a
teensy-weensy bit of
something else/
(Is this your analysis?)

Are you only getting rough approximations instead of ac-
curate analyses because there are too many impurities? If so,
let us give you a hand. Lipid purity is a point of pride with us.
We can supply you with the PUREST LECITHINS IN THE WORLD!
We have plant (soy), animal (beef brain),egg, reduced egg lecithins,
egg lysolecithins, and many other pure phospholipids. Now if we
can do this, then producing high purity methyl palmitate and
others, is a snap. Our lipids are “purified by chromatography,” and
this is a far cry from merely “chromatographically homogenous.”
You need never worry about impurities causing biological activity
when using high concentrations. Write for our Catalog #10 for a
complete listing of the finest lipids available.

APPLIED SCIENCE LABORATORIES, INC.
Post Office Box 440 e State College, Penna. 16801
Telephone (Area 814) 238-2406

West Coast Offi

: Unit M ® 5140 W. 106th St. e Inglewood, Calif.
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X-Y
recorders

Important features
to consider

¥ 0.25% accuracy

[ Standard 8%” x 11” and
11” x 17" graph paper

[ Flat bed

[ 10 in/sec. pen speed

[ Electric pen lift

¥ Built in time base

r Clip on pens for multicolor trace

# Unconditional one year warranty

o Drift free with Zener references

(o Stepped attenuators

Miach axis mechanically
and electrically independent

¥ Critically damped response
¥ 120% zero offset

[ Full chart visibility

[™ Floating inputs to 200 volts dc
¥ All solid state

@1 mv/in. to 10 v/ in
selectible sensitivity

[® 100k or potentiometric input
[¥ Unobstructed paper loading
f Completely portable—353

All these features . .. normally
found only in recorders costing
considerably more.

16 models

$995 to $1300

BONUS FEATURE

Immediate shipment within 1 week

houston

OMNIGRAPHIC

corporation
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Sequences

Volume 1

By H. HALBERSTAM, University of Not-
tingham, and K. F. RotH, University of
London. This is the first of two volumes
concerned with a substantial branch of
number theory of which no connected
account appears to exist. The arithmetical
properties of particular integer sequences
constitute an important field of investi-
gation in classical number theory. While
properties usually depend on the special
structure of each particular sequence,
there are some general principles that
apply to all, or to wide classes of, integer
sequences—and it is these general princi-
ples that this book describes. £10.10

Strong Solids

By A. KeLLy, Churchill College, Cam-
bridge. This book deals at an elementary
level with the mechanical properties of
solids which are strong under uniaxial
tension. This strength is deduced from a
knowledge of the chemical binding forces,
and is studied in the light of recent ex-
perimentation. Strong engineering materi-
als in current use, such as strong steels,
alloys for use at high temperature and
glass-reinforced plastics are discussed in
some detail and suggestions are made for
the improvement of their properties. 52
illustrations. (Monographs on the Physics
and Chemistry of Materials) $6.75

Population Studies

of Birds

By DAvID LACK, President of the Inter-
national Ornithological Congress. A sequel
to The Natural Regulation of Animal
Numbers (out of print since 1963), this
book assesses the ideas put forward there
in the light of new long-term studies of
bird populations. In the text and in a help-
ful appendix Mr. Lack examines and
counters several current and widely con-
flicting views on how animal numbers
are determined in nature. Although ex-
amples are restricted to birds, the conclu-
sions reached should, if correct, apply to
the populations of other animals. 62
text figures. $10.10

Applications of
Statistical Mechanics

By E. A. GUGGENHEIM, University of
Reading. Each chapter of this volume is
an expanded version of one of a course
of lectures delivered by Professor Gug-
genheim at Cornell University in 1963.
They provide examples of how the gen-
eral chemist can apply statistical mechan-
ics on a practical level. The initial chap-
ter illustrates the formulae of statistical
mechanics, providing a background for
the study as a whole. Among topics
treated are equilibrium properties and in-
teractions in argon, kryptn, xenon, sodium
chloride, and potassium chloride. 10!
figures; tables. $8.80

Oxford University Press
New York

A MAJOR BREAKTHROUGH
IN ULTRA-MICROTOMY

INSTANT
TOTAL
ARREST OF
THERMAL
ADVANCE

at touch of button...
EXCLUSIVELY WITH THE

REICHERT
ULTRAMICROTOME “OM U2"

ADVANTAGES:

Instant total arrest of thermal
advance eliminates time-con-
suming repositioning of knife
and specimen and combines
accuracy of thermal advance
with advantages of precision
mechanical feed. You merely
“dial” for automatic continu-
ous ultra-thin serial sections.
Knife and specimen holders
adjust to any position—glass
and diamond knives accommo-
dated.

The cutting speed is infinitely
variable between 0.5 and 5
mm/sec., and the whole instal-
lation is entirely vibration-free.

il

WILLIAM J. HACKER & CO., INC.
Box 646, W. Caldwell, N, J. 07007
Telephone 226-8450 (201)




New
Hamner

- X-Ray
Catalog

Instruments
and
Systems
for

X-Ray

Counting
Applications

Experimenters employing counting tech-
niques in X-Ray diffractometry, fluores-
cence, absorption and microanalysis will
find information on improving the qual-
ity of their experimental data in
Hamner's new X-Ray Counting Systems
Catalog.

. The catalog contains brief descrip-
tions and specifications on Hamner’s
modular instruments and suggests typi-
cal complete systems. The inherent
sensitivity, reliability and flexibility of
Hamner instrumentation provide the re-
searcher with high levels of analytical
data in any of a wide variety of circuit
configurations and with most commer-
cially available goniometer systems.

=

HAMNER ELECTRONICS CO., INC.
A subsidiary of the Harshaw Chemical Company
Box 531, Princeton, N. J. 08540
Phone (609) 737-3400

Name

Title

Organization

Address

City
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Oscillations. V. A. Pliss. Translated from
the Russian edition (Moscow, 1964) by
Scripta Technica. Harry Herman, Trans-
lation Ed. Academic Press, New York,
1966. 318 pp. Tlus. $13.50.

Oxyacids. M. W. Lister. Oldbourné
Press, London; Davey, New York, 1966.
142 pp. Illus. $7. Oldbourne Chemistry
Series.

The Particle Kinetics of Plasmas. I. P.
Shkarofsky, T. W. Johnston, and M. P.
Bachynski. Addison-Wesley, Reading,
Mass., 1966. 528 pp. Illus. $17.50.

Phase Diagrams of Multicomponent Sys-
tems: Geometric Methods. Fanya Moi-
seevna Perel'man. Translated from the
Russian edition (Moscow, 1965) by David
A. Paterson. Consultants Bureau, New
York, 1966. 92 pp. Hlus. Paper, $12.50.

Physical Organic Chemistry. Owen H.
Wheeler. Elsevier, New York, 1966. 182
pp. Hlus. $10. Principles of Modern
Chemistry Series, vol. 2.

The Principles and Practice of Survey-
ing. vol. 1, Elementary Surveying. Charles
B. Breed and George L. Hosmer. Wiley,
New York, ed. 10, 1966. 743 pp. Illus.
$7.75.

Principles of Aerial Design. H. Page.
lliffe, London; Van Nostrand, Princeton,
N.J., 1966. 172 pp. Illus. $8.75.

Principles of Defect Chemistry of Crys-
talline Solids. W. Van Gool. Academic
Press, New York, 1966. 160 pp. Illus. $7.

Principles of Desalination. K. S.
Spiegler, Ed. Academic Press, New York,
1966. 582 pp. Illus. $21. Eleven papers:
“Desalination research and water re-
sources” by W, S. Gillam and W. H. Mc-
Coy; “Thermoeconomic considerations of
sea water demineralization” by Robert B.
Evans, Gary L. Crellin, and Myron Tribus;
“Distillation” by R. S. Silver; “Vapor re-
heat distillation” by Teynham Woodward;
“Solar distillation” by George O. G. Lof;
“Electrodialysis” by L. H. Shaffer and
M. S. Mintz; “Freezing methods” by A. E.
Snyder; “Hyperfiltration (reverse osmosis)”
by James S. Johnson, Jr., Lawrence Dres-
ner, and Kurt A. Kraus; “Preparation of
ultrapure water” by C. Calmon and A. W.
Kingsbury; “Scale formation and preven-
tion” by J. Louis York and Bernard J.
Schorle; and “The cost of conventional
water supply” by Louis Koenig.

Principles of Physical Oceanography.
Gerhard Neumann and Willard J. Pierson,
Jr. Prentice-Hall, Englewood Cliffs, N.J.,
1966. 557 pp. Illus. $30.

Progress in Heat Transfer. P. K. Kona-
kov, Ed. Translated from the Russian edi-
tion (Moscow, 1965) by James S. Wood.
Consultants Bureau, New York, 1966. 167
pp. Illus. Paper, $20. Twenty-two papers.

Progress in Inorganic Chemistry. vol. 7.
F. Albert Cotton, Ed. Interscience (Wiley),
New York, 1966. 480 pp. Illus. $14.50.
Six papers: “High-pressure inorganic chem-
istry” by H. Tracy Hall; “Recent progress
in sulfur-fluorine chemistry” by Stanley M.
Williamson; “Metal complexes of Schiff
bases and B-ketoamines” by R. H. Holm,
G. W. Everett, Jr., and A. Chakravorty;
“The cotton effect in coordination com-
pounds” by R. D. Gillard; “Nitric oxide
compounds of transition metals” by
B. F. G. Johnson and J. A. McCleverty;
and “Metal B-ketoenolate complexes” by
John P. Fackler, Jr.

A

AT PFEIFFER,
WE'RE
NARROW-MINDED
ABOUT YOUR
PIPETTES

So narrow-minded, we've
just one interest—how to
give you extra quality at
lower cost in a complete
line of pipettes. Highest
accuracy. Large, easy-to-
read numerals. Permanent,
fused markings. Rigid
inspection and production
controls. Special handling,
special packaging. Prompt
delivery. Quality that
comes only from the
specialist—Pfeiffer. For
our latest catalog and/or
the name of your nearest
Pfeiffer dealer, write
Pfeiffer Glass Inc.,

140 Bennington Drive,
Rochester, N. Y. 14616.

PFEIFFER

Glass Inc. T-550
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Progress in Nuclear Energy. Series 9.
vol. 6, Analytical Chemistry. D. C. Stewart
and H. A. Elion, Eds. Pergamon, New
York, 1966. 266 pp. Illus. $14. Five
papers: “Ion exchange in mixed and non-
aqueous media” by Johann Korkisch;
“Some neutral bifunctional organophos-
phorus compounds as solvent extractants”
by Jerome W. O’Laughlin; “Anion ex-
change in nitrate solutions” by John Faris
and Robert F. Buchanan; “Analytical
chemistry of neptunium” by G. A. Burney,
E. K. Dukes, and H. J. Groh; “The ana-
Iytical chemistry of polonium” by Robert
C. Lange.

The Properties of Gases and Liquids:
Their Estimation and Correlation. Robert
C. Reid and Thomas K. Sherwood. Mc-
Graw-Hill, New York, ed. 2, 1966. 668
pp. Illus. $27.50.

Purification of Laboratory Chenicals.
D. D. Perrin, W. L. F. Armarego, and
Dawn R. Perrin. Pergamon, New York,
1966. 370 pp. $11.

Quantum Mechanics. Philip Stehle.
Holden-Day, San Francisco, 1966. 271 pp.
Illus. $9.75. Holden-Day Series in Physics.

Quantum Mechanics. vol. 2, New Quan-
tum Theory. Sin-Itiro Tomonaga. Trans-
lated from the Japanese by Koshiba. Inter-
science (Wiley), New York, 1966. 486 pp.
Illus. $15.50.

Refractory Semiconductor Materials.
Yu. V. Shmartsev, Yu. A. Valov, and A. S.
Borshchevskii. N. A. Goryunova and D. N.
Nasledov, Eds. Translated from the Rus-
sian edition (Moscow, 1964) by Albin
Tybulewicz. Consultants Bureau, New
York, 1966. 103 pp. Illus. Paper, $12.50.

Relativistic Kinematics. Henri Arzeliés.
Translation based on the French edition
(Paris, 1965). Pergamon, New York, 1966.
310 pp. Ilus. $12.

Relativistic Theory of Reactions (Model
Independent Methods). J. Werle. North-
Holland, Amsterdam; Interscience (Wiley),
New York, 1966. 475 pp. Illus. $17.50.

Reliability Handbook. W. Grant Ireson,
Ed. McGraw-Hill, New York, 1966. 702
pp. Ilus. $22.50.

Research in Electric Power. Philip
Sporn. Pergamon, New York, 1966. 80
pp. Paper, $1.50. The Commonwealth
and International Library.

Research in Surface Forces. vol. 2,
Three-Dimensional Aspect of Surface
Forces. B. V. Deryagin, Ed. Translated
from the Russian edition (Moscow, 1964)
by Paul Porter Sutton. Consultants Bu-
reau, New York, 1966. 328 pp. Illus.
Paper, $27.50. Forty papers.

Sandwich Construction: The Bending
and Buckling of Sandwich Beams, Plates,
and Shells. Frederik J. Plantema. Wiley,
New York, 1966. 268 pp. Illus. $14.95.

Seismo-Acoustic Methods in Mining.
M. S. Antsyferov, Ed. Translated from
the Russian edition (Moscow, 1964) by
S. E. Hall. George V. Keller, Translation
Ed. Consultants Bureau, New York, 1966.
142 pp. Illus. Paper, $17.50.

Sequences. vol. 1. H. Halberstam and
K. F. Roth. Oxford Univ. Press, New
York, 1966. 311 pp. Illus. $10.10.

Shock Waves and Detonations in Gases.
R. 1. Soloukhin. Translated from the Rus-
" sian edition (Moscow, 1963) by Boris W.
Kuvshinoff. Mono Book Corp., Baltimore,
1966. 192 pp. Illus. $7.
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riden

This engineer is winning a $5 bet.

Someone gave him the following
problem:
Find the length of side ““a” of the

illustrated triangle in which
b—=127,¢ =108, LA c ]
=31°25'10",Cos c
A = .85337. b

He laughingly said he could do it
with his hands tied behind his back.
Someone bet him $5 he couldn’t.

He will win the bet in 30 seconds
using the new 132 Electronic Calcu-
lator by Friden with automatic square
root.

The Model 132 stores intermediate
answers and displays them on a TV
screen in four visible registers. As
he works through the problem, these
answers drop into the working reg-
ister automatically.

There's nothing to write down.

Square roots are derived with just

*A TRADEMARK OF FRIDEN, INC.

a touch of a button. And he can get
decimal settings to 13 places.

Care to take a crack at it yourself?
Model 132 costs just $1950. Model
130 without square root is $1695 See
your Friden man for a :
demonstration. Or .
write Friden, Inc., San Ff 1den '
Leandro, California. BRI okd
Sales and service LA
throughout the world.

The 132 Electronic Calculator by Friden
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HELP YOUR STUDENTS
“GET THE PICTURE”
FAST.

FREE REPORTS FROM EAI
SHOW YOU HOW

If you're teaching courses in science,
mathematics or engineering you can give
your students a better grasp of physical
concepts. How? By using desk-top analog/
hybrid computers to demonstrate the per-
formance of physical systems. When pro-
grammed by the student or instructor, the
analog/hybrid computer becomes a dynam-
ic model, which simulates the real system or
1athematical equations. Students get in-
volved and interested. Relationships are
quickly understood. The reports listed below
will give you part of the picture of analog/
hybrid computation as a tool for teaching.
Send for any that interest you.
1. Analog Simulation in Scientific Educa-
tion
2. Investigation of a simple chemical re-
action
3. Three-mode temperature controller
4. Three-mode control of heat exchanger
5. Investigation of heat transfer by con-
duction
6. A man-machine control system embody-
ing anticipatory response
7. Solution of Mathieus’ equation on the
analog computer
8. Motion of coupled pendula
9. Non-linear resonance
10. Pulse transformer circuit and pulse
forming netwérk
11. Output response of a positional servo
system
12. Respiratory control system
13. The human pupil servomechanism
14. A host-parasite problem
15. Simulation of oxygen dynamics in puri-
fication of fresh water
16. Modeling dynamic economic problems
on the analog computer
17. Analog computation for optimization
problems
18. Calculation of radial velocity of a ro-
tary spray drier
19. Hybrid computer techniques for deter-
mining probability distributions
20. A practical approach to analog com-
puters
. Application of Desk-Top Computers as
aids in teaching mathematics

CHECK THE REPORTS YOU WANT

0] (2] (3] (4] [5] [e] (7] [2] [ o]
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@
E AI ELECTRONIC ASSOCIATES, INC.

West Long Branch, New Jersey 07764
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Simulation Techniques for Design of
Water-Resource Systems. Maynard M.
Hufschmidt and Myron B. Fiering. Har-

-vard Univ. Press, Cambridge, Mass., 1966.

230 pp. Illus. $7.50.

Solid Surfaces and Interfaces. H.
Mykura. Routledge and Kegan Paul, Lon-
don; Dover, New York, 1966. 80 pp.
Illus. Paper, $1.35.

Some Problems in the Theory of Creep.
N. Kh. Arutyunyan. Translated from the
Russian edition by H. E. Nowottny. A.
Graham, Translation Ed. Pergamon, New
York, 1966. 302 pp. Illus. $12.50. Inter-
national Series of Monographs in Civil
Engineering, vol. 1.

Statics. J. L. Meriam. Wiley, New
York, 1966. 338 pp. Illus. $7.50.

The Statics of Particles and Rigid
Bodies. vol. 1. John Hersee. Pergamon,
New York, 1966. Unpaged. Illus. Paper,
$4.50. The Commonwealth and Inter-
national Library.

Stoichiometry: Atomic Weights, Molecu-
lar Formulas, Microcosmic Magnitudes.

Leonard K. Nash. Addison-Wesley, Read-

ing, Mass., 1966. 192 pp. Illus. Paper,
$2.95; cloth, $3.95. Addison-Wesley Series
in the Principles of Chemistry.

Strength of Materials: A Course for Stu-
dents. Peter Black. Pergamon, New York,
1966. 466 pp. Illus. $7.50.

The Structure of Polymers. M. L.
Miller. Reinhold, New York, 1966. 720
pp. Illus. $27. Polymer Science and Engi-
neering Series.

Supplemental Report on the Elevated-
Temperature Properties of Chromium-
Molybdenum Steels. Prepared by John A.
VanEcho and Ward F. Simmons.

Tables of Laguerre Polynomials and

Functions. V. S. Aizenshtadt, V. I. Krylov, |
and A. S. Metel'skii. Translated from the ;

Russian edition (Minsk, 1963) by Prasenjit
Basu. Pergamon, New York, 1966.

vol. 39.

Tchebycheff Systems: With Applications
in Analysis and Statistics. Samuel Karlin
and William J. Studden. Interscience
(Wiley), New York, 1966. 604 pp. Illus.
$16. Pure and Applied Mathematics, vol.
15.

A Textbook of Chemistry.
Goostray and J. Rae Schwenck. Mac-
millan, New York, ed. 9, 1966. 527 pp.
Illus. $6.95.

Theory of Elementary Gas Reaction
Rates. Don L. Bunker. Pergamon, New
York, 1966. 127 pp. Illus. $5.50. The
International Encyclopedia of Physical
Chemistry and Chemical Physics.

The Theory of Neutron Slowing Down
in Nuclear Reactors. Joel H. Ferziger and
P. F. Zweifel. Pergamon, New York,
1966. 320 pp. Illus. $12.50. International
Series of Monographs in Nuclear Energy.

Thermodynamics of Certain Refractory
Compounds. vol. 2, Thermodynamics
Tables, Bibliography, and Property File.
Sections VII, VIII, and IX. Harold L.
Schick. Academic Press, New York, 1966.
295 pp. $23.

Thermodynamics of Molten Salt Mix-
tures. J. Lumsden. Academic Press, New
York, 1966. 359 pp. Illus. $13.

166
pp. Illus. $8. Mathematical Tables Series, |

Stella

THIS FRAGTION
COLLECTOR 1S

NACIE 2. T

- -

Ameri-
can Soc. for Testing and Materials, Phila- :
delphia, 1966. 70 pp. Illus. Paper, $2.25. .

When [aboratory instruments combine reliable solid state
circuitry with low cost and compact size, that's good
i news. And that's I1SCO’s Model 270 Fraction Collector.

The highly dependable Model 270 features lift-off reels
with 90 or 180 tube capacities and is ideally suited for
either classroom or research use. At as little as $190.00
complete, it is the lowest priced fraction collector
available, yet it still incorporates both timed and volu-
metric control.

ISCO’s other Fraction Collectors are good news too! The
Model A is available for any combination of timed, drop
counting, siphon or Volumeter (adjustable volumetric
dispenser) operation and is equipped with a 240 tube
reel. The Mode!l AT offers much of the economy of the
Model 270 and the flexibility of the Model A. The Model
240 is a preparative Fraction Collector especially de-
signed for large volume collecting. All ISCO Fraction
Collectors can be used in a cold room with no modifica-
tions and have a one year guarantee.

For more information about ISCO Fraction Collectors,
please ask for Brochure FC37J.

INSTRUMENTATION SPECIALITIES COMPANY, INC.

5624 SEWARD AVE. «  LINCOLN, NEBRASKA 68507, U.SA.
CABLE : ISCOLAB LINCOLN *  PHONE (402) 434-8265
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ask PERCIVAL

ABOUT

ENVIRONMENTAL
LABS

Percival experts have the know-how to plan your complete
laboratory, and the wide range of environmental units to
equip it. Their more than 200 standard sizes and models,
with custom-built variations as required, include:
SMALL LABS for introductory research and
teaching, including bench models and small floor models
of plant growth chambers, coolers, freezers and incubators.
LARGE LABS for industrial and advanced
research, variations of the small models, consisting of
portable and room-size walk-in units.
DEW CHAMBERS to form dew naturally,
just like outdoors, but under controlled conditions.
OTHER EQUIPMENT including constant
temperature rooms, program recorders and alarm systems,
and storage units.

Temperatures, light intensities and photo periods of the
labs may be varied to provide an infinite number of
environments. Yet all are finest Percival quality, pre-
cision-engineered for dependability.

SINCE 1386

Write for additional information.

PERCIVAL REFRIGERATION & MFG. CO.

receanon) 1440 Walnut St., Des Moines, lowa

ESSENTIALLY HOMOGENEOUS
Chromatographically . . . Electrophoretically

Worthington offers a

PURIFIED NUCLEASE

from Staphylococcus aureus prepaied by a modifi-
cation of the procedure described by Anfinsen,
et. al.,, (1963) and having a minimum activity of
4500 units/mg.

REFERENCES:

Anfinsen, C. B., Rumley, M. K., and Taniuchi, H.. Acta Chem.
Scand., 17, $270 (1963).

Heins, J. H., Taniuchi, H.. and Anfinsen, C. B.: in Procedures in
Nucleic Acid Research (Cantoni, J., and Davies, D., eds.) Harper
and Row, New York (In Press, 1966).

Taniuchi, H., Anfinsen, C. B.. Heins, J., and Carroll, W. R.
Fed. Proc., 24, 288 (1965).
]
Aiso of interest, a new offering NEURAMINIDASE, chromatograph-
ically purified from Clostridium perfringens.
e
A REMINDER: Worthington Carbonic Anhydrase, partially purified
from beef blood by the method of Keilin, D., and Mamn, T.
Biochem. )., 34, 1163 (1940). A soluble powder with a minimum
activity of 2000 units/mg.

Worthington Uricase, a highly purified preparation from hog liver.

For more information, write for Bulletin 66-5A

WORTHINGTON BIOCHEMICAL CORPORATION

FREEHOLD, NEW JERSEY 07728
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Aju $TRITE chairs provide

any size student instantly.

Correct posture seating is
important to health and
learning. And Ajustrite
chairs provide correct pos-
ture seating. INSTANTLY.
Students just lift seat to
desired height (no knobs,
wheels or levers). The
backrest adjusts quickly
too (up, down, forward,
back) while students are
seated. Over 50 models for
bus ed, lab, shop, general
classrooms. 10 year guar-
antee. Write today for cata-
logue and details on the . . .

FREE 30-DAY TRIAL

JUST LIFT SEAT TO DESIRED HEIGHT

AJUSTO EQUIPMENT CO.

Bowling Green, Ohio 43402
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COOLS
HEATS

ONLY...5440.

N oY ol W e

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (CoO.

4575 W
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Heats and Cools—almost dou-
ble the range of the average
visibility bath.

Accuracy — constant tempera-
ture at any level from —10°C
to +65°C *.01°C — ideal
where precise temperature con-
trol is required.

Large Capacity — coils fit snug
against the bottom, the entire
volume of the jar is usable.
Glass jar permits fast observa-
tion.

Compact — only 2014” wide
271,” high. Saves space, Fits
on any lab table or desk.
Self-contained — heating con-
trols, cooling compressor, all
parts are housed in this com-
pact unit.

Low Maintenance —Waco Lo-
Temp has been proved trouble-
free by laboratories from coast
to coast.

Low Price — $440.00.

Specify: No. 882 Waco Lo-Temp
Refrigerated Bath, complete
with Pyrex jar 12” in diameter,
for 115 volt 50/60 cycle AC

Other sizes and accessories
available to fit your needs.
Write for Waco Bath Bulletin
for complete information.

ORDER NOW

DIV*SION ST

CHICAGO 51, 1L,

Transform and State Variable Methods
in Linear Systems. Someshwar C. Gupta.
Wiley, New York, 1966. 444 pp. Illus.
$12.75.

Treatise on Analytical Chemistry. pt. 2
Analytical Chemistry of Inorganic and Or-
ganic Compounds. vol. 4, Aluminum,
Calcium, Gold, Radon-Radium, Silver,
Strontium-Barium. Section A, Systematic
Analytical Chemistry of the Elements.

I. M. Kolthoff and Philip J. Elving, Eds. |

Interscience (Wiley), New York, 1966. 472
pp. Illus. $17. Contributors are Ernst
Bolter, G. H. Farrah, Nathaniel Herz,
M. L. Moss, Edwin P. Przybylowicz,
Jacob Sedlet, Karl K. Turekian. and Carl
W. Zuehlke.

Tufflavas and Ignimbrites: A Survey of
Soviet Studies. Earl F. Cook, Ed. Trans-
lated from the Russian by Miriam Carty.
Elsevier, New York, 1966. 224 pp. Illus.
$7. Thirty papers on the following topics:
General Problems (7 papers); Descriptions
of Tufflavas and Ignimbrites Found in and
Near the Soviet Union (19 papers); and
The Practical Use of Tufflavas and Ignim-
brites (4 papers).

Twilight: A Study in Atmospheric Op-
tics. Georgii Vladimirovich Rozenberg.
Translated from the Russian edition (Mos-

cow, 1963) by Richard B. Rodman.
Plenum Press, New York, 1966. 368 pp.
Illus. $20.

Ultraviolet Spectra of Elastomers and
Rubber Chemicals. V. S. Fikhtengol'ts,
R. V. Zolotareva, and Yu. A. L’'vov.
Translated from the Russian edition (Mos-
cow, 1965) by A. Eric Stubbs. Plenum
Press, New York, 1966. 180 pp. Illus. $9.

Unsteady State Heat Transfer. Y. V.
Kudryavtsev. Translated from the Russian
edition (Moscow, 1961) by Scripta Tech-
nica. Iliffe, London; Elsevier, New York,
1966. 160 pp. Hlus. $7.50.

Vector Spaces of Finite Dimension.
G. C. Shephard. Oliver and Boyd, Edin-
burgh; Interscience (Wiley)., New York,
1966. 208 pp. INus. $3.25. University
Mathematical Texts.

Water and Wastewater Engineering. vol.
1, Water Supply and Wastewater Removal.
Gordon Maskew Fair, John Charles Geyer,
and Daniel Alexander Okun. Wiley, New
York, 1966. Unpaged. Illus. $13.50.

Wave and Oscillatory Phenomena in
Electron Beams at Microwave Frequen-
cies. V. N. Shevchik, G. N. Shvedov,
and A. V. Soboleva. Translated from the
Russian edition (1962) by O. M. Blunn.
B. Meltzer, Translation Ed. Pergamon,
New York, 1966. 380 pp. Illus. $15. In-
ternational Series of Monographs in Elec-
tronics and Instrumentation, vol. 34, edit-
ed by D. W. Fry, L. Costrell, and
K. Kandiah.

Wave Mechanics for Chemists. C. W. N.

Cumper. Academic Press, New York,
1966. 392 pp. Illus. $11.50.
X-Ray Diffraction Tables. J. H. Fang

and F. Donald Bloss. Southern Illinois
Univ. Press, Carbondale, 1966. Unpaged
$12.75.

X-Ray Emission Spectrography in Geol-
ogy. Isidore Adler. Elsevier, New York,
1966. 270 pp. Illus. $16. Methods in
Geochemistry and Geophysics Series.

Ylid Chemistry. A. William Johnson.
Academic Press, New York, 1966. 398 pp.

New concepts in
animal cage systems
become a reality
at Harford.

e Primate cages o Poultry cages
e Dog cages e Rodent cages
e Cat cages o Rabbit cages

Custom-Engineered animal
cage systems

I | Harford

Metal Products, Inc.
Building 101
Aberdeen, Md. 21001
272-3400 (301)

THIS
IS AN

INCUBATOR!

AND IT CONTROLS THE TEMPERATURE OF A
SPECIMEN UNDER A MICROSCOPE FROM AMBIENT
TO 40°C. WITH AN ACCURACY OF *0.2°C.!

NEW Accurate temperature control of speci-
mens —with no need for an enclosure. .. this is
the Sage Air Curtain Incubator. Essentially a sen-
sitive air stream temperature gun and controller,
this smali (4"x4”x8”) unit blows a soft stream of
warm or ambient air on the specimen as demanded
by a thermistor. The Sage Air Curtain Incubator
permits complete freedom of microscope handling
and use, and it will maintain specimen tempera-
ture to much closer tolerances than those which
can be achieved by a conventional incubator,

Accurate, reproducible, convenient. Send for
complete technical data. $395.00

SAGE INSTRUMENTS INC.

2 Spring Street, Whlte Plams, N. Y. 10601
914 949-4121

SCIENCE, VOL. 154



CLEAN

The most economical, convenient way
to house and breed laboratory mice

Cages are self-standing when nested
. . . Saves numerous trips to storage area

S.1.U. Disposable Cages* cost less than it costs to clean
and maintain ordinary metal or plastic cages. For real
economy and convenience, try this! Nest a group of these
self-standing, escape-proof Disposable Cages. Whenever
desired, just lift off the used cage... continue testing
with a clean cage nested below. The used cage is com-
pletely disposable . . . burns to a light ash.

(Disposable and metal cage supports also available).

Thousands of S.1.U. Disposable Cages are in daily use in
research and government institutions everywhere. It will
pay you to investigate now!

Cat. No. 9010 100 | 500 | 1,000 | 5,000 | 12,000
Cost per cage .28 | 27 I b L | .246 | .234

Priced as low as 18¢ each in contract quantities.

Write for Bulletin 75 and name of nearest distributor
* Patented

ORIGINATORS of the WORLD'S FIRST

BioScience Division/Llab-Line Instruments, Inc

LAB-LINE PLAZA »

m MOUSE CAGE

Developed by the Microbiology and Design Departments of Southern Ill. University, Carbondale,
DISPOSABLE MOUSE CAGE

DISPOSABLE Laboratory Cages, Inc.

MELROSE PARK,

Cage size:
814" Wx10%"Lx4%" D

AL

1

I,

Investigate this new lab convenience

Starter Set: Try this Introductory kit for
proof of economy: 10 Disposable bot-
toms; 5 each, steel tops, supports, food
hoppers, water bottles and stainless steel

Fu drinking tubes. ............ Only $19.75

INEXPENSIVE

“SCIENCE”™
BINDERS

Keep your copies of SCIENCE always available
for quick, easy reference in this attractive, prac-
tical binder. Simply snap the magazine in or out
in a few seconds—no punching or mutilating.
It opens FLAT—for easy reference and read-
ability. Sturdily constructed, this maroon buck-
ram binder stamped in gold leaf will make a
fine addition to your library.

SCIENCE Binders hold one three-month volume
of SCIENCE. They have a 3%-inch back and 13
flat fasteners. $3.25 each. Four binders, $12.00.

For six-month volumes, through December 1961,
SCIENCE binders with 4-inch back and 26 flat
fasteners are available. $3.25 each.

Add 50¢ for orders outside the U.S. Name of
owner, 75¢ extra; year of issves, 50¢ extra.

SCIENCE

7 OCTOBER 1966

1515 Massachusetts Ave., NW,
® Washington, D.C. 20005

Protect patents,
control project progress

Permanently-bound Laboratory Notebooks keep the re-
sults of your R&D work in proper form:safe, convenient,
authoritative.

Each volume has consecutively numbered pages in proper
form for entry and witnessing of development work. Data
is kept in proper form for proof of subsequent patent
claims.

Research and development directors can maintain come
plete control over the many phases of a complex project
...Laboratory Notebooks are available with detachable
duplicate pages.

Volumes are designed for convenient laboratory use—pages
are ruled for easy recording of data and for neat free-
hand drawing of schematics and sketches.

Laboratory Notebooks are available immediately.

Send Free sample pages and price list.

Name.

Title

Company

Address.

Scientific Notebook Co.
719 Wisconsin Ave., Oak Park, Il
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SINGLE & DOUBLE
MIRROR MONOCHROMATORS

Z With
~~ exchangeable prisms
' for the visible,
ultraviolet, infrared

from 200 millimicrons

to 20 microns

Write for Bulletin 980

PHOTOVOLT CORPORATION

@ 1115 Broadway
New York, N.Y. 10010

IMPACT

TENSILE - 1ZOD
INSTRUMENTED

L
< i
Model CS-137

The Model CS-137 was developed
by the Summit Research Laborato-
ries of the Celanese Corporation of
America. The unit was designed to
measure the energy to break and how
the energy is absorbed or a load-time
curve. The instrumentation required
is load cell, electromagnetic trigger
device, oscilloscope and oscilloscope
camera. The unit set up to operate
is shown above. The “sample in base”
impact tester can be converted to
conduct izod impact tests by inter-
changing head and base.

Brochure and price upon request.

Custom Scientific Instruments, Inc.
P.O. Box A WHIPPANY, N.J. 07981

For a fresh

®
viewpoint on \

new instrumentation trends

RTTEND THE 21st ANNUAL

lSA INSTRUMENT-
AUTOMATION

CONFERENCE
& EXHIBIT

OCTOBER 24-27, 1966
NEW YORK COLISEUM

New products at the Exhibit...new
concepts at the Conference . . . your
only opportunity in 1966 for a
comprehensive view of latest de-
velopments in Instrumentation and
Automatic Control.

Write today for Advance Program and
complimentary Exhibit admissions to:

Public Relations Department

INSTRUMENT SOCIETY of AMERICA
530 William Penn Place
Pittsburgh, Pa. 15219
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lllus. $12.50. Organic Chemistry, A Series
of Monographs.

Zahlentheorie. Senon I. Borewicz and
Igor R. Safarevi. Birkhiduser, Basel, Switz-
erland, 1966. 468 pp. Illus. F. 56.

Zone Melting. Hermann Schildknecht.
Translated from the German edition by
Express Translation Service. Verlag
Chemie, Weinheim; Academic Press, New
York, 1966. 234 pp. Illus. $9.

Biological and Medical Sciences

Advances in Radiation Biology. vol. 2.
Leroy G. Augenstein, Ronald Mason, and
Max Zelle, Eds. Academic Press, New
York, 1966. 381 pp. Illus. $15. Six papers:
“Reactivation after photobiological dam-
age” by Claud S. Rupert and Walter
Harm; “The study of labile states of bio-
logical molecules with flash photolysis” by
Leonard I. Grossweiner; “Repair of pre-
mutational damage” by R. F. Kimball;
“The genetic control of radiation sensitiv-
ity in microorganisms” by Howard 1. Ad-
ler; “A physical approach to the visual
receptor process” by Barnett Rosenberg;
and “The role of genetic damage in radia-
tion-induced cell lethality” by D. R. Davies
and H. J. Evans.

The Amino Sugars: The Chemistry and
Biology of Compounds Containing Amino
Sugars. vol. 2B, Metabolism and Interac-
tions. Endre A. Balazs and Roger W.
Jeanloz, Eds. Academic Press, New York,
1966. 534 pp. Illus. $22. Fourteen papets:
“Metabolism of amino sugars” by Eugene
A. Davidson; “Metabolism of glycosami-
noglycans” by Harry Bostrom and Lennart
Rodén; “Metabolism of glycoproteins,
glycopeptides, and glycolipids” by Ikuo
Yamashina; “Effect of steroid hormones
on the glycosaminoglycans of target con-
nective tissues” by J. A. Szirmai; “Hexo-
saminidases” by P. G. Walker; “Neu-
raminidases” by Max E. Rafelson, Jr.,
Michael Schneir, and Vannie W. Wilson,
Jr; “Enzymes degrading glycosamino-
glycans” by Heinz Gibian; “Sulfatases of
glycosaminoglycans” by K. S. Dodgson;
“Activation and inhibition of enzymes by
polyanions containing amino sugars” by
Peter Bernfeld; “Chemical and physical
changes of glycosaminoglycans and glyco-
proteins caused by oxidation-reduction sys-
tems and radiation” by Lars Sundblad and
Endre A. Balazs; “Interaction of poly-
anions with blood components” by Peter
Bernfeld; “Immunochemistry” by Georg
F. Springer; “Interaction between glyco-
proteins and viruses” by Alfred Gott-
schalk; and “Interaction of amino sugars
and amino sugar-containing macromole-
cules with viruses, cells, and tissues” by
Endre A. Balazs and Bernard Jacobson.

Annual Review of Medicine. vol. 17.
Arthur C. DeGraff, Ed. Annual Reviews,
Palo Alto, Calif.,, 1966. 571 pp. Illus.
$8.50. Thirty-one papers contributed by
D. Gitlin; B. B. Levine; G. Edsall; H. A.
Azar; C. M. Pearson; J. Berkman and H.
Rifkin; P. M. Hartroft; S. S. Waldstein;
W. L. Nyhan and P. Tocci; M. Cornblath;
E. C. Easson; R. Katzman; S. J. Yaffe; B.
Becker and N. Ballin; D. H. Present, A, E.
Lindner, and H. D. Janowitz; I. M. Arias;
J. R. O’Brien; R. B. McConnell; A. E.
Szulman; W. C. Levin and S. E. Ritz-
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32
Phosphoric Acid™

research grade, HCl-free
$20/1mc $30/5mc

32
Alkali Phosphates™

Mono-, Di-, and Trisodium or
potassium forms
research grade
$35/1mc $50/5mc
32
Sodium Pyrophosphate™
high purity and high specific
activity
$75/1mc $95/5mc

Shipment from stock, via air. For prices and spe-
cific activities write for the new ‘‘Catalog M’

TEL
617 1 a426-7311

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON, MASS. 02118

F/S Multi-Layer Interference Films

For high-efficiency dichroic and achromatic beam splitters and
relatively wide-band filters when combined with obsorption
sharp cut-off filter glasses.

Ask for Bulletin MI1-318R

For lasers and masers

99.8% reflectivity
1064nm 694.3nm 634.8nm

Coatings available with peak reflectivity at any other desired
wavelength. Unaffected by immersion in liquid nitrogen.
Easily cleaned with acetone, alcohol or normal detergents.

Ask for Bulletin LA-652

SCHOTT Absorption Type Colored Optical Filter Glass

uv Visible IR
250nm - 3000nm

100 types available in any size, shape and thickness.
Standard stock types: Price $5.50 ea. 2 x 2 x 1 to 3 nm.
Ask for Bulletin CF-412

Processed in our New Rochelle Optical Shop
[ ]

SCHOTT Narrow-Band Metal Interference Filters

For spectral region from 310 to 2000nm with transmission up to
60%. Half-width down to 5nm, depending on filter type. Available as:
line, line double, band, band double filters; also wedge (VERIL) filters.

Ask for Bulletin 3701-E

U.S Importers and Distributors of
Schott Optical Raw Glass for over 40 years

FISH-SCHURMAN CORPORATION
74 Portman Road, New Rochelle, N.Y. 10802 O

__Fish-Schurman®
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TRI-R LABORATORY INSTRUMENTS

Electronic THERMOMETER

Rapid, Accurate, Direct Reading
Low cost, Portable, Thermistor type
Many Ranges From —35 to +100°C.
Interchangeable & Special Probes

TISSUE HOMOGENIZERS

e |nterchangeable Teflon or Glass Pestles
e Precision Bore Pyrex Glass Tubes
Direct & Flexible Drive Apparatus

TRI-R STIR-R

Variable Speed Lab. Motors

3 Models, High or Low Speeds
Electronic Speed Controls

e For Homogenizing or Stirring
Adjustable Key Type Chuck

MAGNETIC STIRRERS
e 3 Compact, Cool Running
Models

e Lab. Mounting or Bench
Top Use

e Stir in Flasks or Test Tubes
e In Open or Closed Vessels
e Stir Under Water

Automatic EGG PUNCH

e For Opening Embryonated Eggs
e Clean 1” Circular Fracture
e One Hand Efficient Operation

TRI-R INSTRUMENTS, Inc.

Developers of Electronic and Mechanical Instruments for Scientific Research

144-13 JAMAICA AVENUE, JAMAICA, N.Y. 11435




CAHAHN

ELECTROBALANCES

.

ULTRAMICROBALANCES

(you can use them anywhere)
CAPACITIES TO 1.5 GRAMS
SENSITIVITIES TO 0.1 MICROGRAM
from $820. to $1105.

~
RECORDING BALANCES

(complete line for vacuum,

noxious atmosphere, or air)
CAPACITIES TO 100 GRAMS
SENSITIVITIES TO 0.1 MICROGRAM
from $2480. to $4500.

4
ACCESSORIES

(for TGA, DTG, Adsorption, Surface
Tension, Sedimentation, Density, etc.)

-
AUTOMATIC BALANCES

Analog & digital recording
Fully automatic or manual sample feed
Speeds to 25 samples per minute

.

At Better Stores Everywhere

Phone or Write for details

CHAHN

INSTRUMENT COMPANY

7500 Jefferson St.. Parameunt, Calif. 90723
(213) 634-1935

In Britain: 27 Essex Road - Dartford, Kent
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mann; J. B. Zabriskie; W. Lester; C. H.
Andrewes; B. R. Forsyth and R. M. Cha-
nock; C. M. Kunin; J. H. Menkes and
B. R. Migeon; A. L. Hyman; T. Killip,
I, and C. T. Lambrew; B. Eiseman,
F. C. Spencer, and W. G. Malette; G.
Fletcher and J. P. Bunker; and J. H.
Bloch, C. H. Pierce, and R. C. Lillehei.

Atlas of Histology: Normal Microscopic
Anpatomy of Man. Ernst von Herrath.
Translated from the first German edition
(Stuttgart, 1950) by C. Hans Keysser and
Peter H. Bartels. Hafner, New York, 1966.
188 pp. Illus. $22.50. .

Biochemical Engineering. Shuichi Aiba,
Arthur E. Humphrey, and Nancy F. Millis.
Academic Press, New York, 1965. 339
pp. Illus. $15.

Biochemistry Laboratory Techniques.
Sterling Chaykin. Wiley, New York, 1966.
177 pp. Illus. $5.95.

Biological Techniques: Collecting, Pre-
serving, and Illustrating Plants and Ani-
mals. Jens W. Knudsen. Harper and Row,
New York, 1966. 539 pp. Illus. $12.

Biology. E. Lendell Cockrum, William
J. McCauley, and Newell A. Younggren.
Saunders, Philadelphia, 1966. 817 pp. Illus.
$9; Laboratory Exercises in Biology. Rus-
sell Davis, James R. Dawson, E. Lendell
Cockrum, and William J. McCauley. 395
pp. Paper, $4.95.

Biology: Its Principles and Implications.
Garrett Hardin. Freeman, San Francisco,
ed. 2, 1966. 781 pp. Illus. $9.50. (Teach-
ers Manual, 61 pp.)

Biorganic Mechanisms. vol. 1. Thomas
C. Bruice and Stephen J. Benkovic. Benja-

min, New York, 1966. 370 pp. Illus. $25. .

Frontiers in Chemistry Series, edited by
Ronald Breslow and Martin Karplus.

Cell Water. D. A. T. Dick. Butterworth,
Washington, D.C., 1966. 165 pp. Illus.
$6.95. Molecular Biology and Medicine
Series, edited by E. Edward Bittar.

Chemistry of Vegetable Tanpnins. E.
Haslam. Academic Press, New York, 1966.
187 pp. Illus. $8.

The Diatoms of the United States: Ex-
clusive of Alaska and Hawaii. vol. 1,
Fragilariaceae, Eunotiaceae, Achnantha-
ceae, Naviculaceae. Ruth Patrick and
Charles W. Reimer. Acad. of Natural Sci-
ences, Philadelphia, 1966. 702 pp. Illus.
$18.50.

Drug and Tracer Kinetics. Aldo Resci-

gno and Giorgio Segre. Translated from.

the Italian edition (Torino, 1961) by
Piero Ariotti. Blaisdell (Ginn), Waltham,
Mass., 1966. 219 pp. Illus. $7.50.

Ecology and Field Biology. Robert Leo
Smith. Harper and Row, New York, 1966.
700 pp. Illus. $12.75.

Electrophoresis: A Practical Laboratory
Manual. S. T. Nerenberg. Davis, Philadel-
phia, 1966. 280 pp. Illus. Paper, $9.50.

Enzyme and Metabolic Inhibitors. vols.
2 and 3. vol. 2, Malonate, Analogs, De-
hydroacetate, Sulfhydryl Reagents, o-lodo-
sobenzoate, Mercurials (1259 pp. $34);
vol. 3, Iodoacetate, Maleate, N-Ethylmale-
imide, Alloxan, Quinones, Arsenicals (1048
pp. $32). J. Leyden Webb. Academic
Press, New York, 1966. Illus.

Essays in Biochemistry. vol. 2. P. N.
Campbell and G. D. Greville, Eds. Pub-
lished for The Biochemical Society. Aca-
demic Press, New York, 1966. 241 pp.
IHus. Paper, $4.20. Five papers: “Ana-

How many
programmable

calculators
can solve
this _
expression?

A= 3TNV(A)-C; INV(A)+CoINV(A)+Cs*

'ONLY ONE

LOCI-2

This is one of many expressions, com-
monly used in engineering and science,
which only WANG'S LOCI-2, of the avail-
able programmable electronic calculators,
has the capability of solving. And it can
provide the value of A in less than 5
seconds.

The extraordinary computational pow-
er of the LOCI-2 is a natural result of its
unique logarithmic approach to data |
manipulation. In fact, it actually ap-
proaches the performance of full-size
computer systems in many of its capa-
bilities, such as the on-line control of
process and production systems.

If you are considering the purchase of a
programmable calculator, avoid built-in
limitations in logic power or flexibility.
LOCI-2 extends your computational hori-
zons . . . yet costs no more than other,
more limited, systems.

*from INV(A) = TAN(A) — A,
a familiar expression in gear design, used
to determine the angle ''A” when its in-
volute, INV (A), is known. Here is the key-
ing sequence on the LOCI-2, given
INVIA) = .05367, with the proper pro-
gram card in the reader:
1. Prime 3. W=—»S1
2. Keyin.05367 lINVIA)) 4. Po

5. Read A = 29,9860 Degrees

Investigate the capabilities of this unique,
personal, programmable calculator.
LOCI-2 prices range from $2750 to $8450.
Write today for complete details.

&=WANG

LABORATORIES, INC.

DEPT. 0-10, 836 NORTH STREET
TEWKSBURY, MASSACHUSETTS 01876
TEL. (817) 851731
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plerotic sequences and their role in me-
tabolism” by H. L. Kornberg; “The nature
and function of hexokinases in animal
tissues” by D. G. Walker; *“The metabolism
of animal phospholipids and their turnover
in cell membranes” by R. M. C. Dawson;
“Steroidal oral contraceptive agents” by
V. Petrow; and “Mechanisms of protein
evolution” by G. H. Dixon.

Functional Organelles. John H. Morri-
son. Chapman and Hall, London; Rein-
hold, New York, 1966. 128 pp. Illus. Pa-
per, $1.95. Selected Topics in Modern
Biology, edited by Peter Gray.

General Endocrinology. C. Donnell
Turner. Saunders, Philadelphia, ed. 4,
1966. 593 pp. Illus. $10.

Guide to the Analysis of Pesticide Resi-
dues. vols. 1 and 2. Prepared by H. P.
Burchfield and Donald E. Johnson. U.S.
Department of Health, Education, and
Welfare, Washington, D.C., 1965 (order
from Superintendent of Documents, Wash-
ington, D.C.). Unpaged. Illus. $12.75 set.

Handbook of Experimental Pharmacol-
ogy. vol. 18, Histamine and Anti-Hista-
minics. Pt. 1, Histamine. Its Chemistry,
Metabolism and Physiological and Phar-
macological Actions. Mauricio Rocha e
Silva, Ed. Springer-Verlag, New York,
1966. 1027 pp. Illus. $46. Thirty-five pa-
pers; in English or German.

Integral Animal Behavior. David E.
Davis. Macmillan, New York, 1966. 128
pp. Illus. Paper, $1.95. Current Concepts
in Biology, edited by Norman H. Giles,
Walter Kenworthy, and John G. Torrey.

The International Handbook of Group
Psychotherapy. J. L. Moreno, Ed. Philo-
sophical Library, New York, 1966. 747
pp. Illus. $17.50.

Introduction to Agricultural Botany in
India. vol. 1. G. V. Chalam and J. Ven-
kateswarlu. Asia Publishing House; Tap-
linger, New York, 1966. 480 pp. Illus. $18.

Leitfaden der Trink-und Brauchwasser-
biologie. Herbert Beger. Revised and en-
larged by J. Gerloff and D. Liidemann.
Fischer, Stuttgart, Germany, ed. 2, 1966.
368 pp. Illus. $10.50.

Maize in Tropical Africa. Marvin P.
Miracle. Univ. of Wisconsin Press, Madi-
son, 1966. 345 pp. Illus. $7.50.

Manual for the Classification and De-
termination of the Anaerobic Bacteria.
Andre R. Prevot. Translated from the
third French edition (Paris, 1957) by V.
Fredette. Lea and Febiger, Philadelphia,
1966. 402 pp. $15.

Medical Microbiology: A Guide to the
Laboratory Diagnosis and Control of In-
fection. Robert Cruickshank, Ed. Williams
and Wilkins, Baltimore, ed. 11, 1965.
1079 pp. Illus. $11.

Microbial Models of Cancer Cells. G. F.
Gause. Saunders, Philadelphia, 1966. 109
pp. Illus. $4.50. Frontiers of Biology, vol. 1,
edited by A. Neuberger and E. L. Tatum.

Modern Topics in Biochemistry. Struc-
ture and function of biological molecules.
Thomas Peter’ Bennett and Earl Frieden.
Macmillan, New York, 1966. 192 pp. Illus.
Paper, $2.95.

Neurophysiology: A Primer. Charles F.
Stevens. Wiley, New York, 1966. 192 pp.
Illus. $6.95.

Normality: Theoretical and Clinical
Concepts of Mental Health. Daniel Offer
and Melvin Sabshin. Basic Books, New
York, 1966. 266 pp. $5.50.
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Buchler Gives You a Choice

VERTICAL GEL
ELECTROPHORESIS

APPARATUS

e Large Sample Capacity
e Easy Gel Removal

e Wider Separations

Designed to fill needs for larger
Gel Column Electrophoresis. Elev-
en 0.050 ml samples may be run
at one time. Acrylic plastic walls
of tube and special molded plugs,
along with the Buchler column ex-
tractor, provide for easy removal
of gel column. Wide band spreads
—up to six inches—are sharply
defined and spaced for easy iden-
tification and separation.

Write for Bulletin §3-1071
PO OGOGOR00O00000000000000000000000000000000000000000

STARCH GEL

e Direct Insertion of
Liquid Samples Without
Paper orStarch Granules

e 10 Samples of 0.040 to

0.045 ml Can Be Processed

Simultaneously or 1.6
ml in a Single Slot

Provides samples which can be re-
solved into more zones than with
paper electrophoresis . . . without
overlapping of components. Inser-
tion of sample from underside per-
mits use of glass plate for covering
gel thus assuring 2 co-planar sur-
faces. Removable multiple slot
former fixes the depth of slots in
molten gel. Gel remains undis-
turbed until electrophoresis is com-
pleted.

Conversion Kits Available for Either Method
Write for Bulletin $3-1070
See Them At The EAS Show, Booth #9

BUCHLER
WSTRUMENTS

LABORATORY APPARATUS * PRECISION INSTHUMENTS

BUCHLER INSTRUMENTS, INC.

1327 18TH STREET, FORT LEE, NEW JERSEY 07024
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Over 600 shapes & sizes
of laboratory porcelain

Coors Chemical Porcelain is in daily use in thousands of
laboratories the world over. There are over 600 shapes
) and sizes listed in the Coors catalog.

Many items are specially designed for specific procedures or
tests. Complete range of styles and sizes for typical
laboratory operations such as ignitions,
digestions, evaporations, filtrations, grinding and pulverizing.

Are you familiar with the wide variety of modern laboratory
porcelain available to you? Let us send you a priced copy
of the complete illustrated Coors catalog.

Write, today. Coors also makes an extensive line of
ceramic tubes—new catalogs available on request.

COORS
PORCELAIN
COMPANY

-GOLDEN, COLORADO

if discontinuous

electrophoresis means
something to you. ..
so will our E-C 470
vertical gel cell.

The discontinuous (‘‘Stacked Gel”’) method showing
12 separations of the same serum.

The discontinuous, or
“Stacked Gel” method
rounds out the E-C 470
as the most versatile
apparatus in its field.
e Separates 12 samples
simultaneously on the
same gel. Flat gel elimi-
nates difficulties of cy-
lindrical form for densi-
tometer readings.

® Preparative separa-
tions are easily eluted.
® True two-dimensional
gel electrophoresis for

_even greater resolution.

® Rapid separations for
screening  of  hemo-
globins or serum pro-
teins with fully de-
veloped techniques.

® Favored in specialized
research on lipopro-
teins, histones, and en-
Zyme systems,

CIRCLE READER SERVICE
CARD FOR
“Total Electrophoresis System’’
“‘Stacked Gel Electrophoresis’

APPARATUS CORPORATION

ELECTROPHORESIS & COUNTERCURRENT
- 220 S. 40th Street - Philadelphia, Pa. 19104

For seminar dates, call our applications laboratory: 215-382-2204
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An Outline of Developmental Physiol-
ogy. Chr. P. Raven. Translated from the
Dutch edition (1948) by L. de Ruiter.
Pergamon, New York, ed. 3, 1966. 236
pp. Illus. $5.

Perspectives in Experimental Gerontol-
ogy. Compiled and edited by Nathan W.
Shock. Thomas, Springfield, Ill., 1966.
419 pp. Illus. $16.75. Thirty papers on
the following topics: Fritz Verzar: The
Man and His Work (3 papers); Aging at
the Molecular Level (4 papers); Aging in
Tissues (6 papers); Models of Aging
(5 papers); Environmental Factors in Ag-
ing (5 papers); Theories of Aging (6
papers); and The Future (1 paper).

Perspectives in Mental Retardation.
Thomas E. Jordan, Ed. Southern Illinois
Univ. Press, Carbondale, 1966. 372 pp.
Illus. $8. Thirty-three papers on the fol-
lowing topics: The Dimensions of Re-
tardation (3 papers); The Family (3 pa-
pers); The Institution (3 papers); Charac-
teristics (3 papers); Language (3 papers);
Psychodiagnostics (3 papers); Sources of
Mental Retardation (3 papers); Patterns
of Development (3 papers); Therapeutic
Considerations (3 papers); Instruction (3

papers); and Independent Living (3
papers).
Peptide Synthesis. Miklos Bodanszky

and Miguel A. Ondetti. Interscience (Wil-
ey), New York, 1966. 304 pp. Illus. $9.50.

The Pituitary Gland. vols. 1 to 3.
vols. 1 and 2, Anterior Pituitary (vol. 1,
600 pp.; vol. 2, 684 pp.); vol. 3, Pars
Intermedia and Neurohypophysis (692
pp.). G. W. Harris and B. T. Donovan.
Univ. of California Press, Berkeley,
1966. Illus. $75 set. Fifty-eight papers.

Principles of Hematology. James W.
Linman. Macmillan, New York, 1966. 635
pp. Illus. $12.50.

The Principles of Pollination Ecology.
K. Faegri and L. van der Pijl. Pergamon,
New York, 1966. 258 pp. Illus. $9.50.

Procedures in Nucleic Acid Research.
G. L. Cantoni and David R. Davies, Eds.
Harper and Row, New York, 1966. 683
pp. Illus. $25. Sixty-one papers. )

Progress in the Chemistry of Fats and

' Other Lipids. vol. 8, pt. 3. Ralph T. Hol-

man, Ed. Pergamon, New York, 1966. 124
pp. Illus. Paper, $6.50. Three papers: “Re-
cent developments in the thin-layer chro-
matography of lipids” by Donald C. Ma-

¢ lins; “Paper chromatography of lipids” by
. James G. Hamilton; and “Column chro-
* matography of lipids” by Robert A. Stein

and Vida Slawson.

Psychology for Psychiatrists. C. G.
Costello. Pergamon, New York, 1966. 340
pp. Illus. Paper, $3.75.

Pursuit of Agreement: Psychiatry and
the Law. Jonas B. Robitscher. Lippincott,
Philadelphia, 1966. 270 pp. $8.

The Rumen and Its Microbes. Robert
E. Hungate. Academic Press, New York,
1966. 543 pp. Illus. $19.75.

Sensory Mechanisms. James Case. Mac-
millan, New York, 1966. 123 pp. Illus.
Paper, $1.95. Current Concepts in Biol-
ogy.

Shock: Pharmacological Principles in
Treatment. Robert J. Marshall and Thom-
as D. Darby. Thomas, Springfield, Ill.,
1966. 113 pp. Illus. $5.50. American Lec-
tures in Living Chemistry Series, edited by
I. Newton Kugelmass.
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Measuring
low light
levels

...requires extremely low
dark currents coupled with &
maximum useful sensitivity. |
The EMI 6256, a 13-stage
venetian blind 2” photomul- |
tiplier tube has the essential | S8
characteristics that are nec- | S %
essary for low light level ap- |
plications, The unique 10mm |
cathode-DI geometry, togeth-
er with the ultra-stable EMI
venetian blind design, has re-
sulted in its widely success-
ful use in astronomy, biology
and spectrophotometry. The EMI 6256B has
a quartz window and the S-11 cathode (S-13)
which has a peak quantum efficiency of
17% at 4,200 A. The EMI type 6256S has
5 to 10 times lower dark current than the
6256B, and should be used when system per-
formance is dark current limited. This type
is also available for visible light applications
as 9502B/9502S, or with 11 dynodes as
6094B/6094S. Many other EMI photomulti.
plier tubes are available for special applica-
tions from stock in sizes from 1” to 12",
EMI photomultiplier tubes are available
through qualified engineering representa-
tives located in major marketing areas
throughout the United States. A request on
your company letterhead will bring you the
name of your nearest representative as well
as a copy of our latest catalog.

hittalxer

C O R P ORAT I ©ON

GENCOM ovision

80 Express St., Plainview, L.1., N. Y.
516-433-5900 TWX 516-433-8790
*EMI ELECTRONICS, LTD.
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Thermobacteriology in Food Processing.
C. R. Stumbo. Academic Press, New York,
1965. 254 pp. Illus. $10.50. Food Science
and Technology Series, edited by M. L.
Anson, C. O. Chichester, E. M. Mrak, and
G. F. Stewart.

Tissue Grafting and Radiation. H. S.
Micklem and John F. Loutit. Academic
Press, New York, 1966. 240 pp. Illus.

Topographic Brain Chemistry. Rein-
hard L. Friede. Academic Press, New
York, 1966. 557 pp. Illus. $22.

Underwater Guideposts: Homing of Sal-
mon. Arthur D. Hasler. Univ. of Wiscon-
sin Press, Madison, 1966. 167 pp. Illus. $6.

Vitamins and Hormones: Advances in
Research and Applications. vol. 23. Robert
S. Harris, Ira G. Wool, and John A. Lo-
raine, Eds. Academic Press, New York,
1965. 436 pp. Illus. $14. Seven papers:
“Adrenal steroids and carbohydrate me-
tabolism” by Bernard R. Landau; “Hor-
mone antibodies in endocrinology” by
Peter H. Wright; “The regulation of the
synthesis and release. of ACTH” by Joan
Vernikos-Danellis; “Secretion of steroid
hormones in vivo” by Kristen B. Eik-Nes
and Peter F. Hall; “Interrelations between
progesterone and the ovary, pituitary,
and central nervous system in the control
of ovulation and the regulation of pro-
gesterone secretion” by Irving Rothchild;
“Hormone assays in human breast cancer”
by R. D. Bulbrook; and “Biologically ac-
tive substances in royal jelly” by Heinz
Rembold.

Wave Mechanics and Molecular Biol-
ogy. Louis de Broglie, Ed. Translated
from the French edition. Addison-Wesley,
Reading, Mass., 1966. 192 pp. Illus. $8.75.
Adiwes International Series in Biology.

Weeds of the World: Biology and Con-
trol. Lawrence J. King. Leonard Hill,
London; Interscience (Wiley), New York,
1966. 558 pp. Illus. $18. Plant Science
Monographs - Series, edited by Nicholas
Polunin.

Wissenschaftliche Arbeiten. vol. 15, pt.
1. Fakultat fur Ackerbau, Landwirtschaft-
liche Hochschule “Wassil Kolarow.”

© Staatlicher Verlag “Christo G. Danow,”

Plovdiv, Bulgaria, 1966. 455 pp. Hlus.

Economics and the Social Sciences

Applied Regression Analysis. N. R.

" Draper and H. Smith. Wiley, New York,

i schmidt.

1966. 417 pp. Illus. $11.75.

Comparative Functionalism. An essay in
anthropological theory. Walter Gold-
Univ. of California Press,

- Berkeley, 1966. 163 pp. $3.95.

|

i

Cost Estimating and Confract Pricing.

. Thomas F. McNeill and Donald S. Clark.

Elsevier, New York, 1966. 524 pp. Illus.
$15.
Federal Tax Policy. Joseph A. Pechman.

| Brookings Institution, Washington, D.C.,,

© 1966. 343 pp. Illus. Paper, $2.45. Studies

of Government Finance.

International Opportunities for Ad-
vanced Training and Research in Psy-
chology. Sherman Ross, Irving E. Alex-
ander and Harold Basowitz, Project Di-
rectors. American Psychological Assoc.,
Washington, D.C., 1966. 405 pp. Illus.
Paper.

Managerial Thinking; An International

INEXPENSIVE
Disposable Glass

Pasteur—Capillary—Non-Volumetric

PIPETTES

; Convenient, disposable, in-
‘ expensive pipettes conform
to rigid specifications in
design and style. They are
ideal for use in virology,
immunalogy, hematology,
| | blood bank procedures . . .
' wherever a non-volumetric
transfer pipette is required.

FEATURES:

® Available with or without
constriction

® Constriction allows fast
cotton plugging

® Two standard lengths
5%" or 9

® Custom lengths
and diameters available

® Heavy weight glass

@ Calibrations of 1¢.c. and
2c.c. available

Sold and Stocked Exclusively
Through Recognized Labora-
tory Supply Dealers

Free Samples . . .
Write Today!

e e e st it i i s an —— o—— o -

Manutactured by

FORMA SCIENTIFIC, INC. ® BOX 649
MARIETTA, OHIO 45750

Please send free samples and nearest dealers

name to:
Name Position
Company or Laboratory

Address

City State ZIP Code




FOR DEPENDABLE LABORATORY DATA

1802-M Second Strect, Berkeley, California 94710

"W peree:

Use L/I Automatic REPIPETS* and Automatic Dilutors to
dispense, transfer, mix, aspirate and dilute. \WWe guarantee 1%
accuracy, 0.1% reproducibility. You'll speed up vour research
considerably, too. These two automatic L/I instruments com-
plete anv operation in a few seconds, enabling you to cut your
analysis time 50-95%.

L/I’s versatile instruments can handle anv liquid, including
those with viscosities as high as 45 centipoises. Even with vis-
cous liquids vou'll get 1% accuracv and 0.1% reproducibility
becausc there’s no drainage error.

L/T instruments give vou complete freedom from contamina-
tion, require no change in vour methods, and never need clean-
ing. Integral air filters keep reagents pure. Volumes? From
microliters to deciliters.

Dilutors $89.50, including complete set of tips for highest pre-
cision in all ranges. REPIPETS $47.50. Immediate delivery in
1, 10, 20, and 50 ml sizes. Please write for details.

*Trademark (Repetitive PIPETS)

4 LABINDUSTRIES

TH 3-0220, Cable LABIND
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Study. Mason Haire, Edwin E. Ghiselli,
and Lyman W. Porter. Wiley, New York,
1966. 308 pp. Illus. $7.95.

Odour Preferences. R. W. Moncrieff.
Leonard Hill, London, 1966. 357 pp. Illus.
90s.

Public Health and Population Change.
A symposium on Research Issues in Pub-
lic Health and Population Change spon-
sored by the Graduate School of Public
Health, Univ. of Pittsburgh (Pittsburgh,
Pa.), June 1964. Mindel C. Sheps and
Jeanne Clare Ridley. Univ. of Pittsburgh
Press, Pittsburgh, Pa., 1966. 575 pp. Illus.
$10.

Research Papers in Statistics. F. N.

David, Ed. Wiley, New York, 1966. 476

pp. Illus. $16.75. A volume of 26 papers
presented to Jerzy Neyman on the occasion
of his 70th birthday in 1964.

Role Theory: Concepts and Research.
Bruce J. Biddle and Edwin J. Thomas,
Eds. Wiley, New York, 1966. 467 pp. Illus.
$8.95. Fifty-one papers.

Room to Grow: A Study of Parent-
Child Relationships. Carroll Davis. Univ.
of Toronto Press, Toronto, 1966. 240 pp.
Illus. $6.

Studies in Cognitive Growth. A collabo-
ration at the Center for Cognitive Studies.
Jerome S. Bruner and others. Wiley, New
York, 1966. 361 pp. Illus. $7.95. 14 papers.

Textbook of Elementary Psychology.
Eugene Galanter. Holden-Day, San Fran-
cisco, 1966. 433 pp. Illus. $7.95.

The Theory of Road Traffic Flow. Wini-.
fred D. Ashton. Methuen, London; Wiley,
New York, 1966. 186 pp. Illus. $5.
Methuen’s Monographs on Applied Prob-
ability and Statistics.

This Land Was Theirs: A Study of the
North American Indian. Wendell H. Os-
walt. Wiley, New York, 1966. 576 pp.
Illus. $9.95.

Reprints

The Broken Image: Man, Science and
Society. Floyd W. Matson. Doubleday,
Garden City, N.Y., 1966. 356 pp. Paper,
$1.45. Reprint, 1964 edition.

Cathode Ray Tube Displays. Theodore
Soller, Merle A. Starr, and George E.
Valley, Jr., Eds. Dover, New York, 1966.
764 pp. Illus. Paper $3.25. Reprint, 1948
edition.

Cell Biology: A Current Summary. John
Paul. Stanford Univ. Press, Stanford,
Calif., 1966. 207 pp. Illus. Paper, $1.95.
Reprint, 1965 edition.

Differential Geometry. William C. Grau-
stein. Dover, New York, 1966. 242 pp.
Illus. Paper, $2. Reprint, 1935 edition.

Electronic Time Measurements. Britton
Chance, Robert I. Hulsizer, Edward F.
MacNichol, Jr., and Frederick C. Williams,
Eds. Dover, New York, 1966. 558 pp.
Ilus. Paper, $3. Reprint, 1949 edition.

First Footsteps in East Africa. Sir
Richard Burton. Edited with an introduc-
tion and additional chapters by Gordon
Waterfield. Praeger, New York, 1966. 334
pp. Illus. $10. Reprint, 1894 edition.
Travellers and Explorers Series.

Generalized Harmonic Analysis and
Tauberian Theorems. Norbert Wiener.
M.I.T. Press, Cambridge, Mass., 1966. 248
pp. Illus. Paper, $2.95. Two papers origi-
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P.0. Box 1024
Ann Arbor, Michigan 48106

Eberbach

PORTABLE THERMOELECTRIC

IMMERSION COOLER

cools liguid in laboratory baths

You can lower temperature, even pro-
duce sub-zero temperature, in laboratory
baths with the compact, space saving
portable Eberbach Immersion Cooler.

It operates on the Peltier effect in semi-
conductor thermocouples. When direct
current of proper polarity is applied to
the thermocouples, heat is extracted
from the outer metal shell and moves
to the central heat sink from which it is
removed by a flowing coolant (tap water).
Direct current is supplied by the Power
Supply Unit shown, which operates
from 115 volt, 50/60 cycle input,
drawing 165 watts. Thermal pumping
rate is 175 BTU per hour when bath
and coolant temperature are the same.

Catalog No. 9900

Thermoelectric Cooler Assembly

with DC Power Supply,

115 volt 50/60 cycle. . . . . $250.00

OPTICAL ROTARY DISPERSION
QV-50 (null-SPECTROPHOTOMETER

type)

P stinacse

Efficient—The compact unit attaches to the QV-50, which employs
a 500 watt Xenon lamp as a light source. Linearly polarized light
passes through the sample cell and analyzer, then enters the
measuring unit of the spectrophotometer. The rotation angle of

the sample is read out by means of the reading microscope.

Accurate—The intense light source makes measurement possible
even under high absorbance. And the simplicity of the optical
system keeps optical loss at a minimum. Reading of the angular

degree is accurate to within = 2/1000°.

Time-Saving—Measurement is superior to other methods of calcu-
lation: the specific angular displacement is controlled easily by
lever, and the position of the analyzer affords directly the rotation
angle of the sample simply by finding a steady point on the null

meter.

ultraviolet and visual ranges of
220 to 1200 mu with

Other Accessories are—

Vacuum Flow Dichroism
Vacvum Circular Dichroism
» Direct Meter Readout
Digital Readout

« Recorder

* Reflectance

« Spectrofluorimetry
* Flame Photometry

The Shimadzu QV-50 is an exclusive of:

COSMOS SCIENTIFIC CO.

1108 Trust Co. of New Jersey Bldg.,

921 Bergen Ave., Jersey City, N.ij. 07306

THE QV-50 WILL BE EXHIBITED AT THE N.I.H. SHOW
IN OCTOBER IN WASHINGTON, D.C.—AND AT THE
EASTERN ANALYTICAL SYMPOSIUM IN NEW YORK IN
NOVEMBER.

Stocking & Servicing Dealers:

® ACE SCIENTIFIC SUPPLY CO. @ PREISER SCIENTIFIC CO.
1420 E. Linden Ave., Linden, N.J. 07036

900 MacCorkle Ave., Charleston, W. Va. 25322
Sole Agents in U.S.A.

ATAKA NEW YORK, INC.
633 Third Avenue, New York 17, N.Y.
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TO BETTER UNDERSTAND
POWER SUPPLIES, THEIR
FUNCTIONS, CAPABILITIES
AND APPLICATIONS

Kepco, after 20 years of specialization
in the design and manufacture of appli-
cations oriented regulated power sup-
plies, has published this comprehensive
and informative 160 page book to assist
the power supply users in solving their
own unique problems.
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The Handbook starts with a basic treat

ment of the AC-DC rectification process
and quickly works up to regulating cir-
cuits both open and closed loop. The
concept of the bridge regulator is treated
in considerable detail and is approached
from several directions, including an
unusual operational analysis. Such treat-
ment of basic power supply regulators
in general terms permits ready exten-
sion to more complex external loop
control systems with ready understand-
ing. A comprehensive chapter on Power
Supply testing is also included.

Profusely illustrated with innumberable
circuit diagrams, block diagrams and
photographs, the Kepco Power Supply
Handbook is a valuable addition to any
science library.

52 PAGE CATALOG
CONTAINING
COMPLETE
SPECIFICATIONS AND
APPLICATIONS NOTES
ON MORE THAN 325
STANDARD MODELS
IS ALSO AVAILABLE

FOR A COMPLIMENTARY COPY OF THE
KEPCO HANDBOOK AND CATALOG
WRITE ON COMPANY LETTERHEAD TO:

HANDBOOK, Dept. U
G.P.O. BOX 67 - FLUSHING, N.Y. 11352
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Infusing Huids ?

if 4 flow rate
~ 'anoe vou want
IS in this table....

FLOW RATE RANGES

Model | Modet
2552 1

ml/Hr
1.3-98
0.80-61
0.52-40
0.40-30
2217
14-11
023-1.7

.011-86 |
—t=

Vacc | 0034:26
wl/Min | ul/Hr
10ul | .06850 .| 2217

A SAGE SERIES 255 SYRINGE
PUMP WILL DELIVER IT ACCU-
RATELY, REPRODUCIBLY, AND
WITH COMPLETE RELIABILITY.

Three Series 255 models are available
—each one yields a different flow rate
range. All Series 255 pumps will accept
standard syringes from 0.5 ul to 100 cc
maximum,. The above table indicates
flow rates available for each model with
the syringe sizes shown. 3

PRICE $39500

(other models from $145.00)

Sage Syringe Pumps Available From:
@® W. H, Curtin & Company
® Fisher Scientific Company
@ Scientific Products
@ Arthur H. Thomas Company
® Will Scientific, Inc.

Send for complete technical data.

SAGE INSTRUMENTS, INC.

Bt

2 Spring Street, White Plains, N. Y. 10601
914 949-4121

Summatic
Integrator

The Summatic Integrator is a
new tool to automatically com-
pute and present on printed tape,
in digital form, peak areas which
are a function of mass, concen-
tration or structure.

The Summatic Integrator incorpo-
rates small peak accuracy, wide
dynamic range and low cost. These
three desirable requirements have
not been available in competitively
priced integrators until now. Nester/
Faust's Summatic assures you of
the following:

I Automatic count of each peak at

a rate which gives approximately
the same high statistical relia-
bility—regardless of peak height
up to a maximum signal of one
volt.

Il Proven and reliable voltage to
frequency conversion technique
to convert the input signal to a
number of pulses that is pro-
portional to the area. This tech-
nique in conjunction with a novel
Auto-Ranging* device gives
good statistics on small peaks
(+3% on 100uv peaks of 3
seconds duration) and a dynam-
ic range of 0 to 1 volt DC auto-
matically. Precision on larger
peaks is about +0.7% for 20
mv peaks 10 seconds long.

11l Low cost since the Summatic’s
Auto-Ranger allows the use of a
narrow range 0to 1 mv stabilized
amplifier, a narrow range 0 to 100
cps voltage to frequency con-
verter, and a fast mechanical
counter-printer that does not re-
quire provision for memory. The
Auto-Ranging circuit attenuates
the input signal by a factor of ten
at 3 decades of signal amplitude
(1,10 and 100 mv) and directs the
output from the converter to the
next higher counting wheel in the
counter-printer.

A recorder output with attenuator
is supplied. It operates through the
Auto-Ranger so that the pen of a 1
mv recorder will remain on scale
with signals into the Summatic up
to 1 volt DC.

Electronic construction is all solid
state for long life and reliability. The
cost of the Summatic Integrator is
under $3200. Write for full technical
literature. Nester/Faust Instru-
ments Products Division, 2401
Ogletown Rd.,Newark, Delaware.
*Patents pending.



nally published in 1930 and 1932, respec-
tively.

Handbook of Birds of Eastern North
America. Frank M. Chapman. Dover, New
York, 1966. 617 pp. Illus. Paper, $3. Re-
print of ed. 2,.1939.

The Identity of Man. J. Bronowski. Pub-
lished for the American Museum of Nat-
ural History. Natural History Press,
Garden City, N.Y., 1966. 119 pp. Paper,
95¢. Reprint, 1965 edition.

An Introduction to the Logic of the
Sciences. R. Harré. Macmillan, London;
St. Martin’s Press, New York, 1966. 189
pp. IHus. Paper, $2.50. Reprint, 1960
edition.

Klystrons and Microwave Triodes. Don-
ald R. Hamilton, Julian K. Knipp, and
J. B. Horner Kuper. Dover, New York,
1966. 547 pp. Iilus. Paper, $3. Reprint,
1948 edition.

Microwave Receivers. S. N. Van Voor-
his, Ed. Dover, New York, 1966. 636 pp.
Illus. Paper, $3. Reprint, 1948 edition.

A Mission to Gelele, King of Dahome,
Sir Richard Burton. Edited with an intro-
duction and notes by C. W. Newbury.
Praeger, New York, 1966. 382 pp. Illus.
$10. Reprint, 1864 edition. Travellers and
Explorers Series.

The Moon. V. A. Firsoff. New American
Library, New York, 1966. 127 pp. Illus.
Paper, 60¢. Reprint, 1964 edition.

Nonlinear Problems in Random Theory.
Norbert Wiener. M.LT. Press, Cambridge,
Mass., 1966. 141 pp. Illus. Paper, $2.45.
Reprint, 1958 edition.

North American Trees (Exclusive of
Mexico and Tropical United States.
Richard J. Preston, Jr. M.I.T. Press, Cam-
bridge, Mass., 1966. 429 pp. Illus. Paper,
$2.95. Reprint of ed. 2, 1961.

Pregnancy, Birth and Abortion. Paul
H. Gebhard, Wardell B. Pomeroy, Clyde
E. Martin, and Cornelia V. Christenson.
Wiley, New York, 1966. 298 pp. Illus.
Paper, $1.65. Reprint, 1958 edition.

Principles of Human Relations: Appli-
cations to Management. Norman R. F.
Maier. Wiley, New York, 1966. 484 pp.
Illus. Paper, $2.65. Reprint, 1952 edition.

Probability and Experimental Errors in
Science. An elementary survey. Lyman
G. Parratt. Wiley, New York, 1966. 271
pp. Illus. Paper, $1.65. Reprint, 1961 edi-
tion.

Radar Aids to Navigation. John S. Hall,
Ed. Dover, New York, 1966. 403 pp. Illus.
Paper, $2.75. Reprint, 1947 edition.

Recollections of My Life. Santiago
Ramén y Cajal. Translated from the
third Spanish edition (1923) by E. Horne
Craigie and Juan Cano. M.LT. Press,
Cambridge, Mass., 1966. 650 pp. Illus.
$10. Reprint, 1937 edition.

The Remaking of a Culture: Life and
Education in Puerto Rico. Theodore Bra-
meld. Wiley, New York, 1966. 494 pp.
Paper, $2.65. Reprint, 1958 edition.

Scientific Creativity: Its Recognition and
Development. Selected papers from the
Procesdings of the First, Second, and
Third University of Utah Conferences.
Calvin W. Taylor and Frank Barron, Ed.
Wiley, New York, 1966. 443 pp. Paper,
$2.65. Reprint, 1963 edition.

The Six-Cornered Snowflake. Johannes
Kepler. Edited and translated by Colin
Hardie. Oxford Univ. Press, New York,
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instant chemistry

Here’s a new idea in nondestructive chemical analysis: fast, accurate and
virtually foolproof. Using a low-level (one millicurie) gamma ray source
to excite the sample, TMC’s new Photon Spectrometer simultaneously
identifies the component elements by measuring the energy and intensity
of the secondary X-rays produced.

The entire analytical process is completely automatic from the time a
sample is presented to the system until final readout. And speaking of
readout, we know of no other spectrometer that offers as wide a range of
analog and digital outputs: oscilloscope display, X-Y plotting, printed
or punched paper tape and computer-compatible magnetic tape.

If you're interested in a faster, easier, more economical technique for
analysis of elements, check these capabilities against your requirements:

High speed — thirty seconds or less for heavy elements.

Analyzes solid, granular or liquid samples.

Nondestructive analysis — no loss or degradation of sample.

Simultaneous assay of all elements heavier than calcium —

readily identifies both known and unknown constituents.

* Low cost per assay — negligible installation costs (simply
plug into 110 volt line), low power consumption, no chem-
ical reagents, no complex sample preparation.

¢ Portable — low power consumption permits battery-powered
field operation.

o Pushbutton operation — no special training required to oper-

ate system or to interpret results.

Typical applications for the Photon Spectrometer include on-line process
control, geological surveys, quality control and mining assays. Why not
add your application to this list? For complete information contact:
Technical Measurement Corporation, 441 Washington Avenue, North
Haven, Connecticut 06473.

TECHNICAL
Mc MEASUREMENT
CORPORATION
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Ace Automatic Pipetter

8004 Dispensing Pipet, Automatic. Fills and
pours automatically, rapidly. One head for all
capacities, all volumes. Short tipping angle. (11
interchangeable volumetric bulbs give reproduci-
ble volumes within & 19 for capacities greater
than 5 ml. Smaller capacities to within 0.1
ml. reproducibie.) Send for specification, prices.

ACE GLASS

o INCORPORATED

lousvtie. ky, Vineland N. J.

Springfeld Mass

Think Micro!

Think
= . HAce Mini-Lab!

Saves space, chemicals!

Ace Mini-Lab, introduced in 1950, is the first
especially designed line of miniature glass-
ware. Comes in ¥ 14/20, 19/22, and $ 18/9
joints; a full line of components permits end-
less variations. Kits also available. Write for
literature!

Send For
New, Complete
Mini-Lab Brochure!

ACE GLASS

o INCORPORATED

Vineland N. J.

Lewaville, Ky, Springfield Mons
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1966. 90 pp. Illus. $3.40. Reprint, 1611
edition. Essays by L. L. Whyte and B. F.
J. Mason.

Technique of Microwave Measurements.
vols. 1 and 2. Carol G. Montgomery, Ed.
Dover, New York, 1966. vol. 1, 500 pp.;
vol. 2, 480 pp. Illus. Paper, $2 each vol-
ume. Reprint of 1947 edition (one vol-
ume).

Turkistane. Notes of a journey in Rus-
sian Turkistan, Kokand, Bukhara and
Kuldja. Eugene Schuyler. Edited with an
introduction by Geoffrey Wheeler, Praeger,
New York, 1966. 341 pp. Illus. $10. 1876
edition abridged. Travellers and Explorers
Series.

The Viruses. Helena Curtis. Published
for the American Museum of Natural
History. Natural History Press, Garden
City, N.Y., 1966. 238 pp. lllus. Paper,
$1.45. Reprint, 1965 edition.

Conference and Symposium Reports

The Computer in Physics Instruction.
Report of the Conference on the Uses of
the Computer in Undergraduate Physics
Instruction (Irvine, Calif.), November
1965. Commission on College Physics,

Ann Arbor, Mich., 1966. 90 pp. Illus.
Paper. 13 papers.
Intermediate Energy Physics. vols. 1

and 2. Proceedings of a conference (Wil-
liamsburg, Va.), February 1966. Sponsored
by National Aeronautics and Space Ad-
ministration, U.S. Air Force Office of
Scientific Research, U.S. Atomic Energy
Commission, and U.S. National Science
Foundation. H. O. Funsten, Ed. Depart-
ment of Physics, College of William and
Mary, Williamsburg, Va., 1966. vol. 1,
486 pp.: vol. 2, 342 pp. lllus. Paper. 45
papers.

Methods of Teaching Physics in Soviet
Secondary Schools. Proceedings of the In-
stitute of Teaching Methods. V. F.
Yus’kovich. Ed. Translated from the Rus-
sian edition (Moscow, 1959) by A. Mos-
cona. Israel Program for Scientific Trans-
lations, Jerusalem; Davey. New York,
1966. 189 pp. Illus. $7.50. Eight papers:
“The present situation in the method of
high-school physics and its bearing on the
polytechnical instruction system” by D. D.
Galanin; “The development of rational
thought in students during the teaching
of physics in secondary school” by V. F.
Yus’kovich; “‘The electrical properties of
the solid state’ in school physics” by
B. M. Yavorskii: “Experimental findings
in teaching ‘heat and work’ in the 9th
grade and ‘direct current’ in the 10th
grade” by E. E. Evenchik; “Some method-
ological aspects of teaching electromag-
netic field phenomena in secondary school”
by N. M. Shakhmaev; “The use of analogy
in the secondary-school physics course”
by S. E. Kamenetskii; “The training of
students for practical work in physics”
by I. M. Rumyantsev; and “Technical
creativity of students in physics hobby
groups” by V. G. Razumovskii.

Molecular Architecture in Cell Phys-
iology. A symposium (Woods Hole,
Mass.), September 1964. Teru Hayashi
and Andrew G. Szent-Gyorgyi, Eds.
Prentice-Hall, Englewood Cliffs, N.J.,

Who needs a
[ ul syringe?

If you work in gas chromatography
...and are interested in the high-
est reproducibility in your samples
...you need Hamilton’s 7101N, a
1 ul capacity syringe. Reproduci-
bility to ==1%, accuracy to +2%.
Easily tightened Teflon seal in hub
compensates for wear and pre-
vents leakage.

Write for 7000 Series Brochure

HAMILTON COMPANY

P. O. Box 307-K
Whittier, Calif.
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ONE OF A SERIES

RNA POLYMERASE, MILES

nATP
_+_
nUTP RNA Polvmerase®

+4nPP
+ DNA or RNA., Mn™
nGTP
+
nCTP

A New MILES Tool
for Research In
MOLECULAR BIOLOGY

A highly purified enzymatic preparation from Micrococcus
lysodeikticus, effecting the incorporation of nucieoside tri-
phosphates into RNA molecules in the presence of DNA or
RNA template.

*By the procedure of Nakamoto, Fox, and Weiss, J. Biol.
Chem. 239, 167 (1964) 1000-2000 units/mg.; 100-1000
units/mi.

For complete specifications and schedule of prices,
request Bulletin SJ6.

MILES LABORATORIES, INC.

RESEARCH PRODUCTS DEPT.
Elkhart, Indiana 46514, U.S.A.

NEW CONCEPTS

- ® REPLACE GUESSWORK WITH ACCURACY

~ » DETERMINE UV INTENSITY AND DOSAGE

-« MEASURE GERMICIDAL LAMP EFFECTIVENESS
VERSATILE—Three Models: Long Wave, Short Wave, Combina-
tion. Detachable sensors for remote measurements.
ACCURATE—=5 per cent. Traceable to Natl. Bur. of Stds.

. For complete information, contact your Laboratory Distributor or
write for Catalog No. S-200

ULTRAVIOLET PRODUCTS, INC. i

SAN GABRIEL CALIF. 91778 !

CHROMATO-VUE® PEN-RAY ® MINERALIGHT® BLAK-RAY®
Cabinets Lamps Lamps Lamps

‘When we introduced
this camera, it was

nearly perfect. Now read

what we’ve done in
the 30 years since.

7 OCTOBER 1966

The first Bolex H-16 16mm camera appeared in 1936. It was
the most advanced camera of its day. It had such profes-
sional features as automatic threading, film rewind, vari-
able speeds, single-frame exposure and a three-lens turret.
Although it was extremely popular, we decided the Bolex
had an even greater potential. So in the early forties, we
added a super-accurate frame counter. Later we included
the Registrator Claw to make Bolex films the steadiest in
the world. And full reflex focusing and viewing. A variable
shutter so you could fade, dissolve, and have greater con-
trol over exposure. And a filter slot so you could use one
filter to accommodate every lens on your turret.

Today’s Rex-4 has an improved reflex viewfinder, giving
a full 10X magnified image. And a single-frame shaft for
synchronization with audio equipment. The Rex-4 accepts
a number of electric motors for shooting long sequences.
And a complete range of lenses from 10mm wide angle
through extremeé telephoto, including macro and zoom
lenses. Add the Vario-Switar 86EE zoom and the Rex-4
becomes the world’s only professional camera with fully
automatic exposure control-with today's Rex-4 system,
you can do virtually anything!

Most of those original 1936 Bolex cameras are still in use.
That's how rugged our cameras are. Try our improved"
model—it may have taken us 30 years to do K s
it, but we think we’ve got the perfect cam- N By
era at last. A copy of the Rex catalog will J&3 ;_{ ﬁﬂ

tell you all. Write Paillard Incorporated,
1900 Lower Road, Linden, New Jersey 22:%

07036. E ﬁ&ﬂ

BOL.EXX il
187



YOUR PRODUCTIVE HOURS
WITH THE TIME SAVING

GRC LABWASHER

Six all-new models of this world-famous
laboratory appliance offer your lab fully
automated glassware washing and drying.
iTtw:y bring you unprecedented convenience;
;ubstantlal savings in valuable man- -hours

nd significant reduction of labware break-
sage'
g\ CRC Labwasher can free your lab forever
}from the extravagance of handwashing
glassware. 15 auxiliary stainless steel racks
iare available for volume washing of fre-
quently used items such as petri dishes,
Culture tubes, sample bottles, etc., etc. Lab-
washers are available as under-cnunter, free
gtandmg or mobile units to suit your need.

CRC Labwashers accommodate over 909,
ni all lab glassware. They effectively remove
even oil - soluble materials and offer a
choice of distilled or tap water on each of
3 rinses!

Here is a truly dependable source of clean
lab glassware. It works for you even during
lunch or after the work day is over to
assure you a complete supply of clean
glassware ready and waiting when you
need it. Check your glassware washing
problems agamst actual in-the-field “Usage
Reports” .

Request
Bulletin No. 254

wme CHEMICAL RUBBER co
2310 Superior Ave. o Cleveland, Ohio 44114

A-S833
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4 )
“Td like
0 move Inio
solid State
logic
bul what do | do
Wilh all this
eleciro-mechanical
equipment?”

“Trade it

Conversion from electro-mechanical
equipment to DigiBit modules for pro-
gramming, recording and analyzing data
is just that easy. Trade it in. BRS will
take your old equipment in trade and
deduct that amount from the purchase
of new DigiBit solid state digital logic
elements.

But perhaps a trade-in isn't enough
to bring you into the new world of solid
state electronics. The old electro-me-
chanical devices are sometimes hard to
live with, but at least you know them
and understand their limitations. Try
this for a convincer—to—change. BRS
offers a three day course, without obli-
gation, to all who want to know and be
able to work with solid state logic sys-
tems. In three days you can dispel for
yourself all the myth and mystery about
solid state. For more information on
the course write to the BRS Technical
Training Director regarding arrange-

‘ments.

And for the complete story on how
DigiBit solid state logic systems can
serve you, regardless of your research
interest, write for full information.

For quicker action call BRS collect,
today.

EXLX) efectronics|

5451 HOLLAND DRIVE

BELTSVILLE, MARYLAND 20705
Dept. 505 j

THERMOLYNE

Laboratory [/ HEAT
Apparatus  [] LIGHT
for: [] MOTION

HOT PLATE 1900
is the toughest
most accurate
we know about

We do not know ourselves how long a
Type 1900 can last. Dealers say many
are already 10 years old.

Embedded heating elements, reinforced
stainless steel case, strong phenolic feet,
simple precise control match each other in
durability.

® PRECISE TEMPERATURE CONTROL —
Holds within 5F up to 200F (93C) holds
within 2F over 200F to 700F maximum.

& EMBEDDED HEATING ELEMENTS —
specially developed by Thermolyne,
protect elements, promote even tem-
peratures, simplify maintenance and
repair.

® EFFICIENT OPERATION—Fast heat up—
Demand type thermostatic control gives
full power until control point reached
~—Lload determines power flow to main-
tain set temperature.

© UNDERWRITER’S LABORATORIES, INC.
—entire unit listed not just wire or
heaters.

PRICE . . $2475
N Ew ' 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

Contact Dept. 568-J for name of
nearest dealer
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1966. 260 pp. Illus. $7.50. Eleven papers.
Native Plants and Animals as Resources
in Arid Lands of the Southwestern United
States. A symposium (Flagstaff, Ariz.),
May 1965. J. Linton Gardner, Ed. Com-
mittee on Desert and Arid Zones Re-
search, Southwestern and Rocky Moun-
tain Division, AAAS, Flagstaft, Ariz.,
1966. 86 pp. Paper. Eleven papers:
“Landholder responsibilities in manage-
ment of native plants and animals” by
Charles H. Stoddard; “Utilization of
desert plants by native peoples: An over-
view of southwestern North America”
by Robert L. Burgess; “Possible medic-
inal uses of native plants” by Mary
E. Caldwell; “Grazing and watershed
values of native plants” by Charles P.
Pase; “Ecological effects of management
of vegetation” by F. W. Went; “Manage-
ment of native animals on federal lands”
by Robert J. Smith; “Native fishes as
natural resources” by W. L. Minckley; FOH---
“Game animals as a resource in Ari-

zona, US.A,, and in Uganda, Africa” by STABIL'TY

Wendell G. Swank; “International cooper-

ation in managing animals” by S. E. EXTENDED HANGE
Jorgensen; “Esthetic values of native an- :

imals” by William H. Woodin; and “Des- SPECTRAL PUHITY
ert dimension in outdoor recreation” by _ FAST WAHM-UP

Frank S. Sylvester.

Nerve as a Tissue. Proceedings of a SENSITIVITY
conference (Philadelphia), November
1964. Kaare Rodahl and Bela Issekutz, THOUBLE-FREE
Jr.,, Eds. Harper and Row, New York,
1966. 480 pp. Illus. $18.50. Seventeen SERV|CE

papers on the following topics: mor- ’

phology (4 papers); biochemistry (5 AND 'Ts T"E Na' 1 SELLEB
papers); physiology and pharmacology
(4 papers); and pathophysiology (4 papers).
See Meeting Reports, Science 147, 414
(1965).

Neuroblastomas Biochemical Studies.
C. Bohuon, Ed. Springer-Verlag, New
York, 1966. 82 pp. Illus. $4. Recent
Results in Cancer Research Series, vol.
2. Eleven papers presented at a Colloque
(Paris), May 1964,

Neurosciences Research  Symposium
Summaries. vol. 1. Francis O. Schmitt
and Theodore Melnechuk, Eds. M.LT.
Press, Cambridge, Mass., 1966. 590 pp.
Hlus. $7.50. Twenty-five papers that were
given at nine work sessions held in 1963
and 1964 by the Neurosciences Research
Program.

Neutron Dynamics and Control. Pro-

. ¢
ceedings of a symposium (Tucson, Ariz.),
April 1965. David L. Hetrick and Lynn nlC
E. Weaver, Eds. U.S. Atomic Energy Com-
mission, Oak Ridge, Tenn., 1966 (avail-
able from Clearinghouse for Federal Sci- cnlUmMETER-SPECTHUPH“TUMETEH

entific and Technical Information, Spring-

field, Va). 619 pp. Tllus. Paper, $4.50. Available separately or as part of a complete
Thirty-two papers. Data Acquisition System that can process 4
Ijlgclear fSpin—Parit¥ Assigm(tgnt;. bPro- samples a minute! Check all the advantages of
ceedings of a conference atlinburg, 1 N 1 i
Tenn‘),g November 1965. Norwood l% flgggt%ﬁea%; f'u;,tl}?:d?r’ by fa-r , In 1ts price
Gove and Russell L. Robinson, Eds. to. r lnformatlon’ or a dem-
Academic Press, New York, 1966. 475 onstration. Bausch & Lomb, 85633 Bausch St.,

pp. Illus. $7.50. Sixty papers. g Rochester, N.Y, 14602.

Numerical Solution of Partial Differen-
tial Equations. Proceedings of a sym-
posium (College Park, Md.), May 1965.
James H. Bramble, Ed. Academic Press,
New York, 1966. 389 pp. Illus. $16.50.
Twenty papers.

Optical Properties and Electronic Struc-
ture of Metals and Alloys. Proceedings of
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the International Colloquium (Paris),
September 1965. F. Abelés, Ed. North-
Holland, Amsterdam; Interscience (Wiley),
New York, 1966. 655 pp. Illus. $18.50.
53 papers.

Perturbation Theory and its Applica-
tions in Quantum Mechanics. Proceedings
§ of an advanced seminar conducted by

: the Mathematics Research Center, U.S.
Army, and the Theoretical Chemistry In-
stitute, University of Wisconsin (Madi-
a son), October 1965. Calvin H. Wilcox,
Ed. Wiley, New York, 1966. 438 pp.
Illus. $6.95. Fourteen papers.
Polarography 1964. vols. 1 and 2. Pro-
oven ceedings of the Third International Con-
gress (Southhampton, England), July 1964,
———————— Graham J. Hills, Ed. Interscience (Wiley),
New York, 1966. vol. 1, 713 pp.; vol.
. 2, 507 pp. Tllus. $49.50 set. Ninety-one
A E B i papers; most of the papers are in Eng-

lish; some are in French or German.
- Proceedings of the Ninth International
ASk for Uur “ew 48 page f ) Conference on Cosmic Rays (London),
H September 1965. vols. 1 and 2. Institute
oven selection catalog. ..

of Physics and the Physical Society, Lon-
Why take chances when buying laboratory or pro- ﬁgfl’lului?%a‘;e’:; ;181?05?.;::111;;;, 2(5)
duction ovens? Qur new 48-page catalog gives a per set. 317 papers.
complete guide to selecting an oven best suited for Process Simulation and Control in Iron
your work; you also get a choice of hundreds of § and Steelmaking. Proceedings of a sym-
standard ovens in many temperature ranges and § posium (New York), February 1964. J. M.
sizes. Send for this valuable guide today. Hotpack
Corp., 5086 Cottman Ave., Phila., Pa. 19135.

Uys and H. L. Bishop, Eds. Gordon and
Breach, New York, 1966. 350 pp. Hlus.
Paper, $9; cloth, $19.50. Eleven papers.

° ' Quantum Fluids. Proceedings of the
forpicd HOTPACK CORPORATION Sussex University Symposium (Brighton,
IN CANADA: HOTPACK (CANADA) LTD. WATERLOO, ONT. England), August 1965. D. F. Brewer,

Ed. North-Holland, Amsterdam; Inter- .

science (Wiley), New York, 1966. 368
pp. Hlus. $13.50. Thirty-four papers.
Recent Advances in Biological Psychi-
atry. vol. 8. Proceedings of the twentieth
annual convention (New York), April-
May 1965. Joseph Wortis, Ed. Plenum
Press, New York, 1966. 381 pp. Illus.
$16.50. Twenty-seven papers on the fol-
lowing topics: clinical models and for-
mulations (3 papers); the laboratory ani-
mal as model (4 papers); model psycho-
pathologic states (1 paper); cholinergic
mechanisms in mental illness: anticho-
linergic hallucinogens (7 papers); ani-

",. y . ;«N

mals and molecules (2 papers); the neuro-

v S i < physiologic model (6 papers); and com-

SN e L ey puter analysis and models with special
P . . ! I reference to EEG (4 papers).

| i S AT Refractory Metals and Alloys 3: Ap-

} /l‘ \g“;* —m—wﬁ Al plied Aspects. Proceedings of the third

3 R {2 "4 conference (Los Angeles), December 1963.

) \x ; Robert 1. Jaffee, Ed. Gordon and Breach,

New York, 1966. 1038 pp. illus. Pa-

B ! per, vol. 1, $10.80; vol. 2, $9.50; cloth,
Let her TYPIT® in 4 seconds. Quicker— $59.50. Seventy papers.

e The Solar Wind. Proceedings of a con-

more accurate—-—more professional... ference (Pasadena, Calif.), April 1964.

3 Sponsored by the Jet Propulsion Labora-

At_‘taCheS to your p?esent typewrlter' iy tory, California Institute of Technology.

Over 1500 symbols in stock——any symbol Robert J. Mackin, Jr. and Marcia Neuge-

! pos : iEier bauer, Eds. Pergamon, New York, 1966.
made‘tg order. . .Easy——economical 449 pp. Tllus. $17. 28 papers.

precilsion pe rfect. WRITE FOR FREE Space Power Systems Engineering. Based

CATALOG: DEPT. 1610A on the American Institute of Aeronautics

and Astronautics Third Biennial Aero-
space Power Systems Conference (Phil-
adelphia), September 1964. Academic

e ® Press, New York, 1966. 1322 1
Mechanical Enterprises, Inc. 3121 Colvin $13, Fifty.seven papers.
Street, Alexandria, Virginia 22314 Stellar Evolution. Proceedings of an in-
190

ternational conference (New York), No-
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NEW JOURNALS FROM

;) CONSULTANTS BUREAU
P PLENUM PRESS

Announcing an important new journal from
Plenum Press:

BIOCHEMICAL GENETICS

Edited by Charles R. Shuw, Biological Research Laboratory, Haw-
thorn Center, Michigan

Associate Editors: Brian McCarthy, Departments of Genetics and Micro-
biology, University of Washington, Seattle, Washington; Forbes Robertson,

Institute of Animal Genetics, Edinburgh, Scotland, and Richard Tashian,
Department of Genetics, University of Michigan, Ann Arbor, Michigan.

A journal for the reporting of original research in the
biochemical genetics of diploid organisms. Papers will
deal with the molecular aspects of genetic variation
and evolution, gene action, immunogenetics, cell genet-
ics, and population ecology. Occasional review articles
will be included. Papers on clinical disorders will be
accepted only if they are relevant to the topics listed
above.

THE INTERNATIONAL ADVISORY BOARD INCLUDES OUTSTANDING RE-
SEARCHERS FROM ENGLAND, ITALY, JAPAN, SWEDEN, SWITZERLAND AND
THE UNITED STATES: H. Aebi, Medical-Chemical institute, University of Bern,
Switzerland; C. Baglioni, International Laboratory of Genetics & Biophysics,
Naples, Italy; L. Beckman, Institute for Medical Genetics, Uppsala, Sweden;
G. Brewer, Dept. of Genetics, University of Michigan, Ann Arbor, Michigan;
J. Fincham, John Innes Institute, Bayfordbury, Hertford, Herts., England;
H. Forrest, University of Texas, Austin, Texas; H. Harris, The Galton Labo-
ratory, London, England; K. Hirschhorn, Mt. Sinai Hospital, New York, New
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An authoritative cover-to-cover Consultants
Bureau translation from Russian:

AUTO M ET RY AVTOMETRIYA

Editor in Chief: K. B. Karandeev, pirecior of the Institute of
Automation and Electrometry, Siberian Section of the Academy of Sciences
of the USSR

This new bimonthly journal publishes papers on the
theoretical, scientific, and engineering bases of the de-
sign of measurement and control devices with auto-
matic correction, transformation, and processing of
measurement information. Translation begins with the
1966 issves.

SUBSCRIPTION (6 ISSUES)

CONSULTANTS BUREAU/PLENUM PRESS

227 West 17th Street, New York, N.Y. 10011
7 OCTOBER 1966

Compensated Warburg manometer®
added to precision line

By employing the technique of complete immersion and the
principle of compensation, this unique unit is independent of
barometric pressure and ambient temperature. it is accurate
to 0.1 uL. Compact size fits single station. Micrometric con-
trol is calibrated for 200 uL in 0.2 uL divisions.

Complete as illustrated for transparent bath Warburg appara-
tus, $59.50; mounting clamp for standard shakers, $8.00.

Improved Differential Syringe Manometer** (background)
employs two identical three-way stopcocks so that differen-
tial measurements may be referenced to the gaseous phase
as well as to the substrate. Complete $55.00. (A Warburg
Syringe Manometer is also available at $40.50.)

Write for information and 24 page catalog.
*U.S. Patent No. 3,232,117

KONTES

Vineland, New Jersey
Regional Distributors: KONTES OF ILLINOIS, Franklin Park, I[l. « KONTES OF CALIFORNIA, Berkeiey, Cal.

**Patent Pending
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TIME YOUR TESTS
IN SPLIT-SECONDS!

R 15

ALL PURPOSE
LABORATORY
TIMERS

MODELS AT
$25.00 to $31.00

You can set the large 8’ dial for any desired time period within
an unusually wide range of 3600 possible settings, (ie., 1 sec.
to 60 min.,, 1 min. to 60 hrs., etc.). At end of preset interval,
alarm sounds and external load is automatically switched on or

off.

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are
available in 1/10 sec. or 1/1000 min. graduations
for split-second measurements of elapsed time in
laboratory or production operations. Price $39.50

WRITE FOR COMPLETE CATALOG!

DIMCO-GRAY COMPANY

203 E 3ixth St.
DAYTON 2, OHIO

A New PARR
: OXYGEN BOMB
CALORIMETER
with automatic

temperature control

Parr now offers a completely new calorimeter for mea-
suring heats of combustion with greater speed and ex-
cellent repeatability. Either adiabatic or isothermal
operation is permissible using any existing Parr oxygen
bomb. An automatic controller "eliminates the time-
consuming manual temperature adjustments formerly
required in adiabatic calorimetry. (This same controller
can be added to any Series 1200 adiabatic calorimeter.)
Ask for new literature describing the complete line of
Parr oxygen bomb calorimeters. Mention Spec. 1230.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, Hlinois
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If you're going to

dedicate a period of
your life to it—
make sure you get

the most from it.

B SHERER

ENVIRONMENTAL DIVISION

We‘manufacture a variety of controlled
environment laboratories—from bench chambers
to walk-in rooms. Our experience in working
with I_eading universities and government
agencies, plus the options available in control
selection, enables us to assist you in getting

the right unit for your research program.

Write us today for more information. Dept.3
Sherer-Gillett Co., Marshall 1, Mich, 49068
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