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The Answer is the UltroRac!

The NEW ULTRORAC is the smallest fraction collec-
tor with a 200 standard test-tube capacity.

Having rugged precision it is as dependable as the
world-famous RadiRac. Remove a ten-tube rack, it
continues working — put it in the cold, it continues
working — treat it roughly, it continues working — pre-
set the run to end at 50 fractions and it stops at
your command.

We guarantee it for 3 years too.

v Designed to Save Space

v Designed for Coldroom use

v Designed for Standard test tubes

¥ Compact, removable electronic unit for remote control

v For time, drop and volumetric capabilities

v Stainless steel column-support rods — polypropylene racks
¥ Provision for event marking

Y Power outlet for flow pump

LKB INSTRUMENTS INC ¢ 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md 20852

OTHER SWEDEN
HEADQUARTERS LKB-Produkter AB
FOR SALES Box 76, "

UK NETHERLANDS DENMARK

LKB Instruments Ltd. LKB-Produkten N.V.  LKB Instrument -A/S
LKB House, 137 Anerley Road, Zeekant 35, Amagerbrogade 34,

AND SERVICE Stockholm—Bromma 1 London, S.E. 20 The Hague Copenhagen S



New Mettler FP-1 Determines
Melting and Boiling Points Automatically

The Mettler FP-1 brings new significance
and efficiency to melting and boiling point
determinations. Once the instrument is
programmed and started, determinations
are completed and results displayed auto-
matically. It completely eliminates the
need for an operator’s constant attention
and close visual observation.

All it takes.

The instrument combines a fully-transis-
torized linear temperature program and
control system, a precision platinum re-
sistance thermometer, electronic sensing

of the endpoint, and all-digital display

of results. It provides greatly improved
analytical data, with greater speed and
precision than any other system for deter-
mining melting or boiling points.

MULTIPLE DETERMINATIONS

The Mettler FP-1 can perform three melt-
ing point determinations simultaneously,
each with its result displayed in digital
form. This not only increases operatirg
efficiency, but makes the running of
mixed melting points convenient and
truly practical.

Three at a time,

Overall performance is further enhanced
by a high speed cooling fan which pro-
vides rapid cool-down between runs.

OBJECTIVE RESULTS

As the sample in a melting point test
changes from solid to liquid, its light ab-
sorption decreases and it becomes trans-
parent. The Mettler FP-1 detects changes
in intensity of light transmitted through
thesample to a precisely-calibrated photo-
cell'. This sends an immediate stop signal
to its digital counter when the melting
point is reached.

Boiling, too.

Boiling point determinations are made
according to an adaptation of the classi-
cal Siwoloboff method. Dark field illumi-
nation enables a calibrated photocell to
detect bubbles released by boiling. When
bubbles are released with sufficient fre-
quency to indicate true boiling, a digital
counter registers the exact temperature.

Both melting and boiling point determi-
nations thus are completely objective.
There is no need for individual choice or
estimation on the part of the operator.

1. H.F. Stimson, “The International Temperature
Scale”, N.B.S. Jour. Res., 42, p. 209-217, (1949).

ALL-DIGITAL DATA

Digital readout eliminates subjecti
errors associated with reading merct
thermometers and interpreting recordi
charts. In addition, it provides greatly i
proved speed and accuracy when readi
results. By means of a hold feature, resu
of a determination are retained on t
readout panel until the instrument
cleared for its next run.

All humbers, no eyeball fatigue.

RECORDING CAPABILITY

Used with a standard time-base recorde
the Mettler FP-1 can provide curves shov
ing changes in light transmission ¢
sample temperature increases. This is
useful aid in studying the dynamics
the melting process and in analyzing tt
purity of compounds.
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It even draws pictures.

LITERATURE AVAILABLE

Ask for literature describing the ney
Mettler FP-1 or request a demonstratio
or trial in your own laboratory. Writ
Mettler Instrument Corporation,20Nassa
Street, Princeton, New Jersey 08540.
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Crystals of human lysozyme chloride.
Lysozyme isolated from the urine of
patients with monocytic leukemia
crystallized from a 5-percent solution
of sodium chloride at pH 10.5, 24
hours at 9°C. The largest crystals
are 1.3 millimeters in length. See
page 1536. [Lewis W. Koster, Colum-
bia College of Physicians and Sur-



Micro Centrifuge
Max. Speed =
1720 rpm

Max, Gravity w=
390¢

Efficient low-cost
model for micro
and semi-micrq
chemical
analysis,

MB Centrifuge
Max. Speed —
15,000 rpm
Max, Gravity —e
15,000 g
Rugge® micro-
hematocrit

model for micro-

capillary blood
cell volume
testing and
micro chemistry
work,

Clinical and
Chemical
Centrifuges
Max. Speed —
8800 rpm

Max. Gravity =
5550 g

Max. Volume ~—
6x50ml

Versatile bench
unit. Chemical
model affords
continuous batch
separation,

HN Centrifuge
Max. Speed =
8300 rpm

Max. Gravity —
6190 g

Max. Volume —
8x50ml

Most versatile
bench model

centrifuge
available.

HT Centrifuge
Max. Speed —
20,000 rpm
Max. Gravity —
39,000 g

Max. Volume —
8 x 50 ml
Highest gravities
in any bench
model centri-
fuge. May be
operated by
remote control.

CS Centrifuge
Max. Speed —
5600 rpm

Max. Gravity —
4940 g

Max. Volume —
6x 250 ml

Compact, versa-

tile floor model
with over 30
heads.

UV Centrifuge
Max. Speed —
5600 rpm

Max. Gravity —
4750 g

Max. Volume —
4 x 1000 ml
High capacity
centrifuge with

universal
application,

Size 2 Model K
Centrifuge

Max. Speed —
5500 rpm

Max. Gravity —
4420 g

Max. Volume —
4 x 1000 mi
Rugged depend-

able workhorse
of IEC line,
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EXD Centrifuge
Max. Speed —
5500 rpm

Max. Gravity —
4420 g

Max. Volume —
4x1000 ml
Same as Size 2,
model K, except
explosion proof
for use in Class |
Group D hazard-
ous locations.

PR-2 Centrifuge
Max. Speed —
5300 rpm

Max. Gravity —
4070 g

Max, Volume —
4 x 1000 ml
Heavy duty re-
frigerated model.
World's standard
for Blood Bank
use,

B-20 Centrifuge
Max. Speed —
20,000 rpm
Max. Gravity —
46,300 g

Max. Volume —
6x 250 ml

High speed
refrigerated belt
drive model.
Reliable work-
horse for a vari-
ety of research
applications.

B-35 Ultra-
centrifuge

Max. Speed —
35,000 rpm
Max. Gravity =
206,200 g

Max. Volume —
4 x 500 ml

-Combines advan-

tages of both
preparative
ultracentrifuge
and high speed
refrigerated
centrifuge,

B-60 Ultra-
centrifuge

Max. Speed =
60,000 rpm

Max. Gravity —
405,900 g

Max. Volume —
2 liters
Combinations of
volume/ gravity
levels, exclusive
in ultra field.
High g level
allows investiga-
tion of new areas
of biological
research,

CTD Microtome-
Cryostat

Compact cryostat
which has been
the standard for
frozen sectioning
work in labora-
tories all over
the world.
Contains the
100% rustproof
IEC Custom
microtome.

CTI Microtome.
Cryostat
Complete frozen
sectioning work-
shop. IEC Custom
microtome
included.

Minot Custom
Microtome

Perfect for paraf
fin sectioning.
Used in all IEC
cryostats. For
precise frozen
sectioning.
100% rustproof,

You just met the world’s largest family of centrifuges and allied laboratory
equipment — stocked and sold by the finest

laboratory equipment dealers in the world.
If you would like to know more, just write.

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASSACHUSETTS 02194.
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Th|s rapld mass spectrograph (on a GC Recordmg Chart) isa scan of an unknown gas

And Graphic Controls makes recording charts for 155 other R&D instruments.

Take your choice. Strip, rectangular or circular—over all your charts from Graphic Controls —THE chart-
30,000 different recording charts. For oscillographs, maker. You'll save time and money, too.
spectrometers, chromatographs, event recorders and Specify GC Recording Charts and see for yourself.

X-Y plotters. And five different writing methods—heat,
pressure, electro, photo and ink. Special papers too,
like mylar, and translucent vellum.

That’s the kind of selection you get when you order

RECORDING CHART DIVISION Depj. GC-50
GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210




Only CORNING gives you
a real choice of disposable,
dispensable glass pipets

1. No. 7078 PYREX" brand

disposable serological is

sterile and cotton plugged. Handy plastic bag
allows access to one at a time or many. ldeal
for large volume users. Available in
1x1/10and 1 x 1/100.

. New, dropdown dispenser
; holds 100 individually
; wrapped, sterile
No. 7077 PYREX
brand disposable
serologicals in the
popular 1 x 1/100 size.
Wrapped pipets
can be withdrawn
easily, in pairs
or singly, from
dispenser slot.

3.

No. 7099-S PYREX brand disposable
capillary-type nonsterile microsampling pipets
come in canisters of 250, with rubber bulb. Available in
color-coded 20, 25, 50, and 100-lambda sizes.

4.

Ideal
where 3
sterility is
not a
factor, No.
7079 PYREX
brand disposa-
ble serological Send for our new brochure on the CORNING? line of economical,
|nsr'1qorllstenlg - ; inert, clean, nonpermeable, accurate, clear, legible, nonwarping,
o ﬁléggz‘es an o glass pipets. The real choice pipets. Corning Glass Works,

packe per canister. Laboratory Products Dept.9303, Corning, N. Y. 14830

The new standards come from COI RN I NG

LABORATORY PRODUCTS

24 MARCH 1967 1461



Specific air pollutants:
their detection
and quantitation

Monitor AutoAnaIyzer': the only automatic instrument that provides a profile
of air contamination through the specific wet chemical procedures of the USPHS

7
(){‘é

* O\'fd;m\h :
NO 4 NO:

Ota] A1dehyd%
Acrolei®

NO
SO

Consider these unique advantages of the AutoAnalyzer: B Specific. Colorimetric analysis zeroes in g
on one pollutant only at a time. Employs specific absorption and chemistry of USPHS Procedures.
Flexible. Interchangeable modules permit the determination of all parameters on one system.
B Sensitive. Detects and quantitates down to parts per billion. B Automatic. Standardizes and cali-
brates itself. Unattended operation. 8 Mobile. Portable racks or trailer laboratory may be used at"
many sites. 8 Graphic. Permanent record within minutes of sampling is evidence for both indus-
trial and governmental policing. There’s a much bigger story to tell. Write for the 12-page booklet
“Specific Air Pollutants...” TECHNICON CONTROLS, INC. * Ardsley, New York 10502
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I
l ll [ I A newly-published 20-page booklet,
WORTHINGTON Worthington Enzymes for Research,
-Ill covers all products offered by
Worthington Biochemical Corpora-
tion. It includes:

— enzymes for research;

— enzymes specially purified by free
flow electrophoresis and column
chromatography;

— related microbial products;

— enzymatic reagents for clinical
diagnosis.

New C atal og Unlike other suppliers of enzymes

who are merely re-sellers, we man-

f]_‘om Worthington ufacture virtually all our products,

carrying them from raw materials

describes through processing, purification and

: packaging. This gives you important

ellZy mes f or l‘eseal‘Ch guarantees of product reliability, in-
tegrity and purity. It also gives you
direct contact with our personnel
directly responsible for preparing
any particular batch of material.

Use the attached coupon to request
your copy of Worthington Enzymes
for Research or other literature.

24 MARCH 1967 1463
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In your
Laboratory...

Photograph taken in Strasenburgh Pharmaceuticals Research Center,
Division Wallace & Tiernan Inc., Rochester, N.Y.

LET YOUR OWN EYES DECIDE

You have to see a Bausch & Lomb Flat Field Dynazoom® Microscope perform to get the full impact
of its two new optical systems.

The Dynazoom Achromatic Flat Field System gives you focal plane sharpness center to edge with
all objectives. When you focus-with your Flat Field objective the whole field of view is crisp, clear and
Continuously Variable Zoom Magnification lets you select the power just right for your own eyes
and specimen. While changing magnification with Dynazoom you maintain constant, in-focus, visual
contact with the specimen.

The sum of Bausch & Lomb Dynazoom and the Flat Field system is the perfect answer to the most
demanding laboratory microscope challenge. Give Dynazoom a chance to prove its value. Then you
will fully appreciate what Bausch & Lomb means when we say “For Better Microvision—Flat Field
Dynazoom.”

Ask for a demonstration. Send for brochure 31-185.

Write Bausch & Lomb, 64239 Bausch Street, Rochester, New York 14602.

BAUSCH & LOMB (§)

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario.




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

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

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

“PORTER-BLUM'" ULTRA-MICROTOMES — MT-1 - 1/40
to 1/2 u. The ideal ultra-microtome for routine re-
search and teaching. Reliable, simple to operate.
MT-2 - 100A to 4 u. The most advanced ultra-micro-
tome available anywhere. Incorporates all the tried
principles of the MT-1, and converts them to auto-
matic operation. Additional features make the MT-2
‘‘an extension of the operator's will."”

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

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

o

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

RELIABILITY

WRITE FOR BULLETIN SC-3C

wvanS O RVAL Lic.

NORWALK *« CONNECTICUTe DEBS2

24 MARCH 1967

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

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

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

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

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

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

controlled conditions. j
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Some people believe

you should be able to
get a better centrifuge
...and pay a little less.

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

LOURDES Clini-Fuge 30-R
Combines low speed, super
speed and ultra speed

. operations in one unit,
Only one attachment is

| needed to increase
maximum rpm from 6,000
to 25,000. Automatic,
Refrigerated. Contains all
safety features as in
Beta-Fuge. The

price is $2,775.00; high
speed attachment only
$385.00. Non-refrigerated
model (No. 30)—$840.00.

LOURDES Beta-Fuge A-2
Capacity to 3,300 ml;
forces to 41,300 X G.
Automatic, Refrigerated.
Temperature control +1° C.
Many safety features such
as ‘‘Fail-Safe'’ brush life
contro!l to prevent motor
damage, automatic
imbalance trip to stop the
unit if there is excessive
vibration, double
independent shafts so
rotors cannot fly off, etc.
The price is $2,570.00
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.

Only $265.00. Sediment collects

in plastic bags.
Greater capacity.
Just lift out.

Supernatant

LOURDES Continuous Flow 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 §-3-7

Lo U R D E S 148 Sweet Hollow Road, Old Bethpage, N. Y. 11804 ® (516) 694-8686
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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 (rominal). Power require-
ments are 110 @ 50-60 cycles, 750 w.
Recommended capacity is 50 cc however
the stand will contain up to 165 ce.

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.



Gammacells 200 and 220
Gammabeam 150

The excellent reputation of AECL Cobalt 60
Irradiators has been firmly established
during more than a decade of successful
use and is confirmed by the more than

170 installations in daily operation in

27 countries.

ATOMIC ENERGY OF CANADA now
offers a warranty on parts for a period of
FIVE YEARS after installation—your
assurance of the superb quality and match-
less performance made possible by AECL's
long experience, specialized knowledge
and established integrity.

For full information and the address of
your nearest representative, write to:

Telephone 613-728-1841. Cable “NEMOTA"" ATOMIC ENERGY OF CANADA LIMITED

Commercial Products + P.O. Box 93 - Ottawa - Canada

. 6702
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NOW ANALYZE

UPTO 200 SPEGIMENS
AUTOMATIGALLY BY
ATOMIC ABSORPTION

The tedious work in atomic absorp-
tion is making sample dilutions and con-
verting the output readings to usable
element concentration values. Running
the instrument itself takes far less time.

Our new Automatic Atomic Absorp-
tion Analyzer eliminates both these
time-consuming steps.

It automates the entire run, so that
now you can analyze up to 200 speci-
mens fully automatically and read off
their content of an element directly in
concentration.

The new Analyzer is built around the
Perkin-Elmer Model 303 double-beam
atomic absorption spectrophotometer.
If you already own a Model 303, you
won’t have to modify it to expand to
the Automatic Analyzer system. Just
add the Sampling Input.Table, the Digi-
tal Concentration Readout Accessory
(DCR-1) and the PRS-8 Printer.

This new system gives you a sequen-
tially numbered, printed analysis of
every specimen. Your lab is freed from
time-wasting repetitive work. Accuracy
goes up, because human error is elimi-
nated in both dilution and calculation.
Cost per analysis is greatly reduced.

A number of design features devel-
oped by Perkin-Elmer have made the
success of the Analyzer possible. The

Typical readout from Model 4A Automatic AA
Analyzer shows,in the four-digit column at
the left, the sequential number of the analysis.

The four digits in the right-hand column

represent concentration in any convenient unit—in

this case concentration of iron in ppm.

three-slot Boling burner is essentially
free from clogging (it won't clog with
1:1 dilutions of serum or 50% solutions
of sugar). The double-beam system of
the Model 303 insures a stable baseline.
The hollow cathode element lamps can
be quickly interchanged, and the dou-
ble-beam system of the 303 eliminates
the need for warmup time. Multi-ele-
ment cathode lamps shorten time of
interchange even further.

Write~for our new brochure describ-
ing the three models in our 4A series
plus reprints of application articles.
Instrument Division, Perkin-Elmer Cor-
poration, 723 Main Avenue, Norwalk,
Connecticut 06852.

PERKIN-ELLMER




with
impurity!

IF YOU ARE A SEEKER OF PURITY
IN COMPRESSED GASES, CALL YOUR
NEAREST MATHESON PLANT.

ULTRA HIGH PURITY GASES—argon, hydro-
gen, methane, oxygen in standard cylinders.
Analysis supplied.

ZERO GASES—for flame ionization instru-
ments. Low p.p.m. hydrocarbons. Air, argon,
helium, hydrogen, nitrogen, 40% hydrogen—
60% nitrogen. Zero Gas or Carrier Gas.
Analysis supplied.

SPECIAL MIXTURES—tailored to your specific
tolerances and composition.

RESEARCH GASES—highest feasible purity.
Supplied in cylinder or Pyrex flask, with
analysis.

Write for catalog.

N MATHESON

Plants in: E. Rutherford, N. J., Cucamonga, Calif.,
Joliet, lll., La Porte, Texas, Morrow, Ga., Newark,
Zalif., Matheson of Canada, Whitby, Ont.
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Gilford Spectrophotometers utilize a unique principle to measure Absorbance directly.

The second and third decades. severely compressed in % —transmittance instruments, are
fully expanded in Gilford Instruments—for equal accuracy and resolution throughout the
complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 30004 —
or it can be readily recorded. Concentration is measurable directly over a 10001 range

MODEL 240 SPECTROPHOTOMETER

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

- MODEL 2000 AUTOMATIC SPECTROPHOTOMETER

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

MODEL 300 MICRO-SAMPLE SPECTROPHOTOMETER

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

Write or call for specifications and quotation.

GILFORD INSTRUMENT LABORATORIES INCORPORATED

Oberlin. Ohig 0 [] Telenhone: (216) 774.1041 o Cahkla- GIlI | AR



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-

1474

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 $ .

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

ardson, Tex., San Mateo, Cal., Santa Ana,
Cal.
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tional Exhibition, Montreal, Canada by Stephen Michael,

ELECTRONICS ’67: Monroe’s New Epic 3000

The new Epic 3000 electronic printing calculator exhibits a world of versatility.
Can be programmed to perform any arithmetic function automatically.
Finds square roots in a half second. Handles scientific and engineering formulae with ease.
Can print all factors as well as answers on tape for permanent reference.
The first electronic calculator suited to business, educational, scientific and engineering needs.

®© 1967 Monroe International Inc., Orange, New Jersey + A Division of Litton Industries M o N R O E m

There are career opportunities in sales at Monroe. Write Mr. Fred West, Monroe, Orange, N. J
24 MARCH 1967 ) 1475
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‘Even greater versatility by using the New Direct Inlet Probe.

LKB 9000 Produces the Right Answer

The ANSWER-provided by the first commercial instrument
to integrate a gas chromatograph, a molecule separator
and a mass spectrometer-to analytical problems in che-
mistry dealing with amino acids, sterols, steroids and bile
acid esters, biological toxins and narcotics, barbiturates,
tranquilizers, pesticides, carbohydrate derivatives and
many others.

The ANSWER to the demand for Speed, Accuracy and
Flexibility of operation.

The ANSWER to temperature sensitive or unstable sam-
ples as well as to samples with low vapour pressure-The
Direct Inlet System.

The ANSWER to effluent containing unresolved com-
pounds-The Accelerating Voltage Alternator.

The ANSWER in fact to everything a scientist could ask
for in performance, convenience and dependable, trouble-
free operation-a new dimension in GC-MS.

We have given only a few ANSWERS.,

If you have some QUESTIONS why not write today to
the address below for All the ANSWERS on the LKB 9000
Gas Chromatograph-Mass Spectrometer.

LKB INSTRUMENTS INC o 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md 20852

OTHER SWEDEN
HEADQUARTERS LKB-Produkter AB
FOR SALES BOX'75,° urter

AND SERVICE Stockholm—Bromma 1

London, S.E. 20

UK NETHERLANDS DENMARK
LKB Instruments Ltd. LKB-Produkten N.V.  LKB Instrument A/S
LKB House, 137 Anerley Road, Zeekant 35, Amagerbrogade 34,

The Hague Copenhagen S



G S " R S s e i) The NEW . . . IL MULTI-flex Electrode Arm
i . a better way for fast, smooth electrode
handling. A touch of your fingertips positions
the electrode precisely where you want it . . .

_ @ in the beaker . . . up in the air for cleaning . . .
1 or at any level in the sample. This sturdy flex-

= ible holder stops exactly where you want it to

f . . . anywhere within a 270° radius and as far
as 15” from the meter . . . a convenience that

serves to protect against electrode breakage

and enables you to work more quickly. Con-

: structed entirely of durable plastic and stain-

less steel, it can be connected to the electrode
' support bar of any pH meter with the simple
3 I : thumb-screw adaptor, The IL MULTI-flex Elec-
i trode Arm can be used with combination pH

electrodes, glass/reference pairs, or metallic
electrodes. The price of the 83020 MULTI-flex
Electrode Arm complete with adaptor, is $29.95.
Add this new dimension of convenience to your
laboratory . . . and look to IL for “‘innovations
in pH'" and other scientific instrumentation.

> Special affer

To acquaint you with the convenience of using
an IL MULTI-flex Electrode Arm — and to in-
troduce you to IL precision pH Electrodes — for
a limited time the electrode holder will be
offered at a reduced price when purchased with
any one of three popular IL Combination Elec-
trodes. You have your choice . . . the 14023, a
rugged polyethylene-protected combination elec-
trode for general laboratory or school use wher-
ever a great deal of abuse can be expected;
the 14063, a widely used, high alkaline, gen-
eral purpose 0-14 pH combination electrode;
or the 14043, a slim combination electrode for
measuring samples as small as 10 microliters,
or for pH measurements on flat, wet surfaces.
For further information about this offer fill in
and mail the coupon below today or contact
your nearest authorized IL dealer representative
- — Aloe Scientific, Division of Brunswick, or
Scientific Products, Division of American Hos-
pital Supply.

HEH st ot

?
g;ﬂ
'

qﬁb INSTRUMENTATION LABORATORY INC
SBL-7 9 GALEN ST WATERTOWN. MASS. 02172

Yes, please send me additional infor-
mation about your SPECIAL OFFER.

NAME

ADDRESS
CITY & STATE
ZIP CODE

- "

-

24 MARCH 1967 | 1477



Galvanometer

with brains

ESI has combined the best features of the classic galvanometer and the
modern electronic voltmeter in the new Model 900 Nanovolt Galvanometer.

How do you create a galvanometer with true nanovolt
sensitivity that is really practical to use...an instrument
that doesn’t require hours of delicate dial twiddling, trap-
door adjustments or experimental hook-ups?

You give it brains. Brains in the form of feedback cir-
cuits that automatically control speed of response and
damping for each of its 12 calibrated ranges. It operates
from any source resistance without changes in speed of
response or damping characteristics. Noise is less than 2
nanovolts regardless of the source impedance. With all
this working for you, it’s easy to make effective use of the
extreme sensitivity of our Model 900 Nanovolt Galvano-
meter.

The instrument consists of two units—the control unit
shown above, which is the brains of the outfit, and a gal-
vanometer unit. The Model 900 is ideal for use with high-
accuracy and high-resolution potentiometers and bridges;
for the calibration of thermo-couples, strain gauges,
thermopiles, standard cells and the like. It also has
myriad applications in the measurement of tiny voltages
or currents in experimental chemistry, physics, biology
or medicine. A fixed input resistance of 1 kilohm allows
calibrated ranges for both voltages and current.

Through solid state circuitry, we’ve been able to com-
bine the best of two worlds in the Model 900. It has the

IEEE Booth Nos. 2A02-4-6
1478

high sensitivity and ac rejection of mechanical galvano-
meters. But it also has the multiple calibrated ranges,
meter readout, and operation simplicity of modern elec-
tronic voltmeters. It’s an honest nanovoltmeter whose
high sensitivity and complete guarding also simplify
measurements in the microvolt area.

You’ll have more time to use your own brains if your
galvanometer has some of its own. ESI, 13900 NW
Science Park Drive, Portland, Oregon 97229.

Model 900 Nanovolt Galvanometer

Ranges: 10nV (10pA) end scale to 3mV (3uA) end scale on
zero-centered meter; 12 overlapping ranges in 1,
3, 10 sequence.

Accuracy: 2% of end scale for voltage and current.

Input Resistance: 1k on all ranges.

Minimum Detectable Signal: Less than 2nV or 2pA.

Superimposed AC Rejection: Greater than 120 db (Infinite
common mode rejection).

Noise: Less than 2nV or (2pA) peak-to-peak for all source
resistances.

Damping: Slightly less than critically damped for all
source resistances (adjustable).

Zero shift with source resistance change: None.

Price: $1975.

[ J
Electro Scientific Industries, Inc. e s I®
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Enzymes
f exceptional quality

from SBR

for Protein, Nucleic Acid, Carbohydrate, Saccharide, and Lipid Research

92 Listings of highly purified enzyme preparations including:

Protein Chemistry

1.
2.

LN O

10.
11.
12.
13.
14,

L & D Amino Acid Oxidases
Carboxypeptidase A (free of amino
acids—no tryptic or chymotryptic
activity

. Carboxypeptidase B (free of Carb-

oxypeptidase A, trypsin, chymo-
trypsin)

. «-Chymotrypsin (dextran gel fil-

tered, free of autolysis products
and low molecular weight con-
taminants)

. B, v,& Chymotrypsins

. Chymotrypsinogen A

. Collagenase

. Ficin

. Leucine Aminopeptidase (no tryp-

tic or chymotryptic activity)
Papain

Pepsin

Pepsinogen

Protease

Trypsin

Nucleic Acid Chemistry
1. Deoxyribonuclease | {RNAse free)
2. Deoxyribonuclease |l
3. Lysozyme
4, Micrococcal Nuclease (homoge-
nous on gel electrophoresis)
. Phosphatase, Acid (wheat germ)
. Phosphatase, Alkaline (E. coli)
(RNAse free)
7. Phosphodiesterase {(bovine
spleen)
8. Phosphodiesterase, venom
9. Ribonuclease
10. Ribonuclease A (free of unidenti-
fied component in ribonuclease,
- homogenous on polyacrylamide
gel electrophoresis)
11. Ribonuclease B
12. Ribonuclease T,
SBR Catalog Listings: Give biological
source, note special preparative
methods employed in ultra high purity
preparations, unit definitions with
conversion factors to other commonly
used definitions for ready compari-

o Ul

Schwarz BioResearch, Inc.
Orangeburg, New York 10962

son, specific activity range, prices.
Packaging: To allow purchase of only
amounts needed, many small, eco-
nomical, non-wasteful packages are
being made available.

Product Analysis Reports: Include
biological source, notes on special
preparative methods, determined
specific activity, unit definitions with
substrates acted on, storage recom-
mendations.

Enzyme Substrates: The new 1967
SBR Catalog includes an extensive list
of enzyme substrates grouped by en-
zyme systems in which they are used
as well as a complete listing of poly-
ribonucleotide homo and copolymers.
Enzyme Inhibitors: Also in the catalog,
a list of important widely used enzyme
inhibitors several of which are also
available isotopically labeled.

For our current catalog, write “En-
zymes'” on a postcard.

5



this is a totally NVEW electrophoresis system

It makes life easier for people
who are bothered by complicated,
cumbersome separation methods

it costs just $147.50

See it at the Fed M g

eration Meetin ’
Turn the page for further details



Millivore PhoroSlide Electrohoresis

HERE is the zone-electrophoresis system that offers you the greatest simplicity
and dependability, at by far the lowest cost for equipment and for each separa-
tion performed.

The Millipore PhoroSlide™ marks a radical advance in electrophoresis strip de-
sign. It provides the separation characteristics of cellulose acetate, in a flexible
but dimensionally stable form that greatly simplifies handling and storage.

Each strip accepts two sample applications. Separation time is short — only
seventeen minutes in some instances — with high resolution, and no tailing. The
strips can be cleared for densitometry, and simple adapters are available for use
with standard densitometers.

In addition, the spring-like stiffness of the strip makes it extremely easy to position
in the cell, and automatically holds it clear of the buffer without complicated
tensioning devices. Handling involves no risk of distorting the separation record.

The Millipore PhoroSlide Cell and Applicators in turn take full advantage of
PhoroSlide characteristics to assure absolutely uniform strip geometry and
sample application, from one separation to the next.

The simple, compact cell is of modular design, with plug-in electrical connections
allowing simultaneous operation of five or more cells. Only 11 ml of buffer are
needed to fill the chambers, and no equilibration waiting time is required.

Although designed for use with the Millipore power module, the cells can easily
be used with other supplies providing the proper voltage and current.

The Millipore Solid-State Power Module is highly compact and functional in de-
sign, needing no adjustments other than simple switch-selection of the pre-set
constant operating voltage.

A polarity-reversing switch is provided, and all circuits are completely solid-state,
for long, trouble-free service.

The cost is $147.50 for the Power Module, a PhoroSlide Cell with two applicators,
and special forceps to position the strips in the cell. PhoroSlide strips cost just
15 cents each.

WRITE FOR YOUR FREE COPY OF BULLETIN PE-1, and learn more about why
this new electrophoresis system truly obsoletes all others that are currently available.
See it yourself at the April meeting of the Federation of American Societies for
Experimental Biology, in Chicago.

]Willipore

MILLIPORE CORPORATION
BEDFORD, MASSACHUSETTS 01730



Caution:

actual size

Do not throw this
particle multiplier away
if the gain drops.
We'll reactivate it for you.

And reactivate it for you.
And reactivate it...

A particle multiplier for the pulse counting or current meas-
urement of electrons, ions, and UV and x-ray photons that
actually can be reactivated? And more than once?

Yes. Read on.

First off, we guarantee: at delivery, a gain better than
10% at 3 KV. (And, at a slightly higher voltage, 108 electrons
per electron in pulse counting—with low noise.)

We then guarantee: to reactivate the unit if the gain drops
below 10¢ at 3.5 KV.

We also guarantee: that if under normal operation reactiva-
tion is required within one year of purchase, this first-reac-
tivation will be gratis.

We further guarantee: subsequently to reactivate the unit
at a small charge.

Now, having made so much of reactivation, we really should
also emphasize the remarkable fundamental stability of this
particle multiplier. We have yet to see its equal in terms of
resistance to gain degradation.

Another important point: our MM-1 Focused Mesh Par-
ticle Multiplier forms a surprisingly compact, compatible,
complete system when combined with our PAD-1 Fast Pre-
cision Pre-amplifier-Amplifier-Discriminator and our HV-2
High Voltage Power Supply. A brief description of all three
components of this system comes next.

MM-1 Focused Mesh Particle Multiplier (Patented)

This is a high-gain, twenty-stage structure about one fourth as
long as typical multipliers (we show it above'in its actual size:
2” diameter by 1%4” long). The MM-1 is also bakeable (max.
400° C in vacuum), lightweight (3.6 0z.), rugged (has func-

tioned in missiles in flight), and has a fast output rise time. It
comes complete with integral voltage divider chain.

PAD-1 Fast Precision

Pre-amplifier- Amplifier-Discriminator

PAD-1 is a transistorized, charge-sensitive, low-noise device
with a signal delay time of less than 15 nanoseconds and an
output pulse of four volts at 50 ohms with a rise time of less
than 5 nanoseconds. The discriminator has exceptionally low
jitter for timing applications. The unit is compact (only 4”
long by 2”” wide by 1/2” high) for mounting in close proximity
to the MM-1.

HYV-2 High Voltage Power Supply

A small package (a mere 4” long by 3Y4” wide by 27" high)
which-supplies a stable well-filtered voltage that effectively
satisfies the high voltage power supply needs of the system.

To recapitulate all this in a single sentence: we offer a
complete system for the pulse counting of electrons, ions, or
hard photons which is based on our exceptionally stable,
uniquely reactivateable (and so guaranteed), high-gain, small-
sized MM-1 Particle Multiplier coupled with our PAD-1 and
HV-2 units. Current measurements may be iade using the
MM-1 and the HV-2 combination.

A final reasuring afterthought. We guarantee this too: the
quality of our workmanship, the quality of the materials
we’ve used. Completely. And with no time limit.

More information follows your request for our file PD-S.

JOHNSTON LABORATORIES, INC.,
3617 Woodland Avenue, Baltimore, Maryland 21215

9



What comes

For more than ten years, the Leeds
& Northrup Type K-3 general-purpose
potentiometer has served well for pre-
cision thermocouple measurements,
meter calibration, current and voltage
measurements and a host of important
research, calibration and engineering
applications.

Now—after a decade of continuing
improvement—the K-3 has been
honorably retired.

The new Type K-4 Potentiometer—
its highly qualified successor—not only

" retains the proven features of the K-3
(guarding, central readout, stable cir-
-cuit components) but also offers so
many additional user-oriented features
that a new design was required.

1484

For exampler

1. Higher accuracy. Twice as good as
the K-3; on the high range, for ex-
ample, = (50 ppm of reading + 20 pv).
2. Quick calibration. Provision for
convenient internal consistency check
between decades and main steps.

3. Mounting flexibility. Dual-angle
bench mount, rack mount (with rear
connections) and complete potenti-
ometric facilities.

The price? Surprising. Despite the
added features (and inflation), the
price is lower than the K-3...by more
than $50.

So when you think K-3...remember,
it's now K-4.

For descriptive literature, call your

afterK-32K-4,0

f course.

nearby L&N field office or write us at
4926 Stenton Avenue, Philadelphia,
Pa. 19144.

&
LEEDS & NORTHRUP
Philadelphia 44 « Pioneers in Precision

SCIENCE, VOL. 155



UNITRON... your complete source for

Microscopes with the Meta

ROLLSCOPE
DMR

For large
surfaces

0O0O0O0OO0OOOOOOO0OO
( MICROGONIOMETER

S

Measures
orientation
of individual
grains
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10 FREE TRIAL

A salesman's demonstration gives you only about 30 minutes to
examine a microscope . . . hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial allows you to evaluate
the microscope in your own lab, and prove its value to you, in your
own work, before you decide to purchase.

WRITE FOR OUR FREE CATALOG

The UNITRON catalog is your buying guide to a complete. line of
microscopes and accessories for every application. Write for your
copy and see why UNITRON Microscopes have The Metallurgists’ Stamp
of Approval.

24 MARCH 1967
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(" UNITRON'S HIGH-TEMPERATURE RESEARCH METALLOGRAPH

DESK MODEL HM

Write for prices
and specifications,
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[] Please send UNITRON's Microscope Catalog No. 4-F
[] I want a FREE, no-obligation, trial of Model . . .

NAME DEPT.
COMPANY

ADDRESS

CITY. STATE I

MICROSCOPE SALES D'VISION

UNITRON

INSTRUMENT COMPANY

66 NEEDHAM STREET
MEWTON NIGNLAMDS
MASS, 02161
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TAKE YOUR PICK

THREE SAVANT

FLAT PLATE

ELECTROPHORESIS SYSTEMS
THAT OFFER

THE RESEARCHER VERSATILITY,
RELIABILITY and RESOLUTION.

MODEL FP-18 FLAT PLAT
FOR THIN LAYER ELECTROPHORESIS (TLE)

O The only compact flat plate that runs two 8"x8"
coated glass plates simultaneously (e.g. mirror im-
ages).

[ Five to ten times sensistivity means smaller sam-
ple size.

[J Running time reduced to approximately ten
minutes.

[0J Compact spots for greater resolution.

[0 Mass screening easily accomplished.

O Plates easily photographed or Xerox copied.

[ Fingerprinting (two-dimensional separation).

MODEL FP-22A FLAT PLATE s
ELECTROPHORESIS SYSTEM Model. £P.38

O A versatile system for wide and narrow sheets. Dimensions: 20" W x 28" D x
O The flat plate 18”x19” accepts a full size sheet ——
18147x22”

[J Ideal for fingerprinting or mono-dimensional
runs.

[ Adaptable for thin layer plates.

[J Easily accessible buffer vessels allow for rapid
buffer changeover if required.

MODEL FP-30A FLAT PLATE
ELECTROPHORESIS SYSTEM

[0 The longest plate now available commercially for
making mono-dimensional runs involving slow re-
solving mixtures.

O Flat plate 12”x30” will accept 36" long paper,
up to 11” wide. .
[0 Longer running paths helps to.increase resolu-  Model FP-22A

tion. Dimensions: 30" W x 28" D x 12"
[J Allows the use of higher voltages.

Standard features built into each unit, insures the safety
and dependable results required of the instruments.

[0 Stainless steel cooling coils (0 Two buffer vessels
O Platinum electrodes [J Electrophoretic run can be ob-
served through transparent lucite cover.

[0 A complete listing of all Savant's Flat Plate equipment and

accessories may be obtained by writing for our latest Catalog
FP-§74.

Savant Instruments, Inc. _ Model FP-30A
Dimensions: 42" W x 22" D x 10" H
221 Park Avenue ¢ Hicksville, New York 11801« (516) WE 5-8774

1486 . SCIENCE, VOL. 155



5 This is a new
automatic pipette.

Among other things,
it doesn’t touch the
liquid it pipettes.

i

< 7
B

(How’s that again?)

When using the BIOPETTE automatic pipette,
all of the measured aliquot is held in the
disposable plastic tip. The liquid never has
to enter the housing of the BIOPETTE itself.
Hence, the BIOPETTE stays clean, can’t
contaminate anything else, and doesn't need
washing. And to switch from one liquid to
another: just put in a new disposable tip. Period.

Fast? It takes approximately 2 seconds for both
filling and discharging. Without sacrificing accuracy.

Safe? Safety is inherent in the design. Liquid does
not come in contact with operator.

Reproducible delivery volume? Using the same instru-
ment: =1%.

Easy to use? Yes. With virtually no training. Requires
no special “touch” or technique. (Goodbye meniscus.)
Weighs less than 2 oz. with tip.

Economical? If time is money, yes. Two ways: greatly
reduces time for pipetting; totally eliminates time required
for the washing ritual. (Special bonuses: no broken or
contaminated glass pipettes.)

Useful? Without doubt. Interesting current animal care .

BIOPETTE is a trademark of Becton, Dickinson and Company.

'3

applications include, for example, forced feeding, artificial
insemination, blood dilutions, and so forth.

Guarantee? A real one, lasting ten years. If a problem
develops (unlikely), we will immediately send you a replace-
ment BIOPETTE automatic pipette while we fix yours for
you. Or we’'ll throw yours away and let you keep the
replacement.

For further information and prices, please write: Lab
Cages Inc., 126 John St., Hackensack, New Jersey 07602.
(And why not ask for our new, interesting catalog also?)

A SUBSIDIARY OF BECTON, DICKINSON AND COMPANY
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Adenylic Cytidylic Inosinic Uridylic Guanylic
Acid Acid Acid Acid Acid
A \
Adenylic Poly AC'“H? Poly ACC'“H? Poly AlC'
Acid
Cylgiqyélic  Poly ACC!#H? Poly CIC' Poly CUC'*H?
Ci » .
Inosinic Poly AIC!# ' Poly CIC* Poly 1C'4 Poly uic
Acid __ ' o d
Uridylic - Poly AUC™“H* Il Poly CUC'H? Poly Ulc 8 Poly UCHH?
Acid . : | - ’ : AR
G
Guanylic
Acid

Also available: Poly AUC (other 3-base copolymers coming; keep in touch)

NB: All of above available unlabeled and labeled as indicated

Polyribonucleotides
(synthetic template RNAs from Schwarz)

The checkerboard above shows the polyribonucleotides
that we are now manufacturing. (Forgive the checker-
board’'s redundancy, this being the inevitable nature of
such grids.) In any case, note that the first item in the first
column—either horizontally or vertically—is a homopoly-
mer, as is the second item in the second column, the third
in the third, and, finally, the fourth in the fourth. All others,
of course, are copolymers. Everything shown is available
unlabeled. But some are also available labeled with C'4
(in the purine-8 and/or pyrimidine-2. positions) or H® (in
the purine or pyrimidine moieties); the grid shows this
too. Accordingly, red means that both hot and cold ver-
sions are available, whereas black signifies that the com-
pound is only available in the unlabeled form.

Our polyribonucleotides are potassium salts that come
to you in the vials in which they have been lyophilized.
They are free of nucleases and of low molecular weight
materials including nucleosides and nucleotides. Their
apparent average molecular weights run in the order of
10% to 10¢.

These compounds are sold on the basis of the poly-
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nucleotide phosphorus present (which helps eliminate
several unnecessary ambiguities). Each vial contains 2.5
nMoles of polynucleotide phosphorus per milligram of
nominal polymer weight.

To reduce other possible ambiguities, we give you a
reassuring Product Analysis Report which recounts the
analytical data that we've developed on the specific ma-
terial you receive. For example: the exact base ratios of
the isolated copolymers. And a great deal more.

So: if your research is leading, or has led, into these
intriguing areas, consider the possible advantages of using
our pure, carefully characterized polyribonucleotides. Such
consideration can now be abetted by asking us for two
things: (1) more data on our polyribonucleotides, and
(2) a selected list of relevant references. And while you're
at it, why not ask for our complete 80-page catalog?
Your move, please.

Schwarz BioResearch, Inc. <8>
Orangeburg, New York 10962
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A carboy that leaks is worse than
none at all. That's why we de-
signed our new Nalgene®Aspirator
Carboy so it can't leak! The
threaded boss is an integral part
of the carboy. The spigot screws
on to the boss, leak-tight, with a
Teflon* O-ring seal. No need for
thread-tape. We think this new
carboy is the best thing around for
collecting, handling, storing and
dispensing liquids of all kinds, in-
cluding distilled water. From 1-13
gal. sizes.

The Nalgene name is molded
right in—your assurance of high-
est quality. More labs specify
Nalgene Labware than all other
brands of plastic labware com-
bined. How about you? Specify
Nalgene Labware from your lab
supply dealer. Ask for our 1967
Catalog, or write Dept. 21032,
Nalgene Labware Division, Roch-
ester, N.Y. 14603.

*DuPont registered trademark

NALGE

RITTER PFAUDLER CORPORATION

- 1490

basis, . either at a uniform percentage
for major organizational units within
the institution, or at a uniform overall
percentage for the institution, or in any
reasonable combination.

3) Under a uniform-percentage plan
for a major organizational unit, or
for the institution as a whole, the con-
tribution agreed to for any given period
of time should be met in total, but
not necessarily at the same percent-
age ratio for each grant, so-long as
some contribution is made in each
case.

4) In some cases, the nonfederal
contribution will be furnished from a
source other than the educational in-
stitution. This might be in the form
of services, materials, or funds. It
should be possible for contributions to
be. furnished under any budget cate-
gory, either in total or in part, at the

- discretion of the institution.

5) While it seems reasonable for
Bureau of the Budget cost principles

to be applicable to federal contribu-

tions, they should not necessarily ap-
ply to nonfederal contributions, partic-
ularly if a third party is involved.

6) Approval of government agencies
should not be required for committal of
nonfederal funds. ) .

The solution to the problem is so
simple it is hard to understand why
some agencies make it so difficult and
continue to thwart the wishes of the
Congress.

Eric A. WALKER
Pennsylvania State University,
University Park 16802

Orlans almost made an important
point in the first part of his article
“Developments in federal policy toward
university research” (10 Feb., p. 665).
However, in his anxiety to castigate re-
sponsible scientists for trying to say
that scientific research is important and
is worth supporting, he got his point
completely inverted. The conclusion he
did assert was that less money for
science would bring thé opportunity to
“reassert standards of research quality.”

All responsible scientists believe that
quality standards for research should
be elevated. But this can only be done
by putting more funds into quality
projects and less into trivial ones. How-
ever, as Orlans points out, the pressures
toward low quality have been forced
on the science-supporting agencies of
government by Congressional and Ex-
ecutive insistence on “geographical dis-
tribution® and on more “practical re-
sults.” Thus, no longer is the National

Science Foundation, for example, able
to allocate its scarce funds solely on
the basis of merit. It must support
projects and institutions which have as
their principal merit only the fact that
they are in a “neglected’ part of the
country. Also, with some 90 percent of
the R&D funds now going into ap-
plied research which seeks early “prac-
tical results,” it will make little differ-
ence to increase this to 95 percent and
thus slice the basic research portion by
50 percent. It will mean only that the
basic knowledge and the trained people
will not be available to do “practical”
research tomorrow.

Thus, less money budgeted for basic
research will only degrade the average
quality still further unless political in-
fluences are removed which force the
spread of already scarce funds to less
meritorious areas. This is the point
Orlans should have made. If these
political pressures continue to exist,
only more, not less, money for science
can elevate the research quality—for
only more money will make it possible
to give adequate support to meritorious
work and still have some left over to
“spread the gravy.” Granted, this is not
a very sensible way to proceed. But if
the political pressures continue, it is
the only way. Seitz and Handler (as
quoted by Orlans) were thus right after
all in proposing a 15 percent rate of
growth in basic research funds. They
were not being selfish or unrealistic—
for they did not suggest that such a
rate be maintained for 30 years,
as Orlans implies.

Let us admit that these are difficult
times. Let us admit that research ex-
penditures might be decreased if it were
only the less worthy projects which
were thereby eliminated. But the
dilemma of our time is that emphasis
on quality is not always the goal of
those who pass on appropriations. Let
us try -to persuade them—not berate
the scientists (all of those mentioned by
Orlans) who are trying desperately to
do just that.

L. A. DUBRIDGE
California Institute of Technology,
Pasadena 91109

The following statement for publica-
tion was adopted by the Board of Per-
manent Officers of the Yale School of
Medicine:

At a recent meeting, the Board of Per-
manent Officers of the Yale School of
Medicine expressed concern at the in-
creasing number of recent instances in
which younger members of our faculty
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... psychrophilic, thermophilic or

All in one compact unit!

This all-purpose growth chamber
does almost everything. It isa
shaker, a refrigerator, an
incubator, and an illuminated
incubator, if you like. Integrated
heating and refrigeration systems
maintain temperatures from 0°C
to 60°C with a control tolerance
and temperature gradient of
#+0.5°C. In10% cu.ft. of chamber
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mesophilic.

space you can expose as many as
108 petri dishes and 40 size

250 ml Erlenmeyer shake flasks to
the same environmental
conditions simultaneously. And the
Psycro Therm needs just 8 sq. ft.
of floor space.

Precision-built Grotory® or
reciprocating shaker mechanism
provides smooth, quiet and
reproducible agitation. Speed is
adjustable over a wide range—will
not drift with changing workloads

New Brunswick Scientific Co., Inc.
1130 Somerset Street, New Brunswick, N. J.
West Coast Office, San Jose, Calif. 09515

or normal voltage fluctuations.

A wide variety of interchangeable
shaker platforms accommodaté
large capacities of flasks, tubes
and other containers. Models are
available with high-output illumi-
nation for photosynthetic studies
and accessories for monitoring
and controlling gaseous
atmospheres.

Write
today for
Catalog G26S/3247
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Phone: (617) 864-5400

Orion Research Incorporated
11 Blackstone Street Dept. O
Cambridge, Massachusetts 02139

O
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electrodes

Send bulletin on 401 and following

Zip Code

have been informed by the National In-
stitutes of Health that, although their ap-
plications for research support had been
given high priority, insufficient funds were
available to activate the grants. Promising
young colleagues in the basic sciences
have been particularly affected.

This nation’s greatest scientific resource
is the quality of the men and women who
conduct- research, and the continued ex-
cellence of American science depends in
the first place on our investment in the
potential of young scientists to become
the future leaders in their chosen fields.
It is essential, therefore, that support be
given not only to outstanding research
programs conducted by established inves-
tigators, but also to the new proposals
of qualified young scientists, and that the
federal funds available for basic research
should be adequate to sustain both types
of research effort.

VERNON W. LIPPARD
School of Medicine, Yale University,

New Haven, Connecticut

Ph.D. Language
Requirements Modified

As an additional comment to the
three letters (30 Dec.) on the subject
of the Ph.D. language requirements,
may I contribute the information that
the faculty of the graduate school of
Cornell University last May 6th voted
(4 to 1) to abolish the general language
requirements for this degree and to
allow each of the fields (about 74
authorized to offer Ph.D. programs for
majors) to specify what foreign lan-
guage proficiency, if any, it should re-
quire. It was understood, of course,
that any professor might insist on hav-
ing his students learn more languages
than the field specified as minimal.

So far as I know, Cornell became
the first of the so-called multiversities
to adopt this reform. Currently, ap-
proximately 22 fields with 18 percent
of the graduate students continue to
operate under the two-language rule;
29 fields, with 50 percent of the stu-
dents, have specified one foreign lan-
guage; and 21 fields, with 32 percent
of the students, have none. The largest
of the fields officially in the first group
are English, civil engineering, psychol-
ogy, and linguistics; the largest of the
second group are chemistry, education,
mathematics, and electrical engineer-
ing; and in the last group the largest
are physics, history, agricultural eco-
nomics, entomology and limnology, and
conservation. I believe more and more
fields will eventually shift from the
first group to the second and from the
second to the third.

So far as I know, everyone on the
faculty agreed that a thoroughgoing
reading knowledge of two or three
major European languages would be
an asset for anyone in research or col-
lege teaching, even though more and
more of the advanced scientific litera-
ture is published in English or is soon
available in printed translations. How-
ever, the facts seemed to be that, for
most fields, the information explosion
and other modern developments has
increased the importance of other
areas of study while greatly reducing
the actual use of foreign languages.
Students generally needed more basic
undersianding of chemistry, physics,
mathematics, statistical methodology,
computer science, biology, economics,
psychology, or sociology than they were
able to get in their undergraduate
training or to pick up in 3 to 8 years
in graduate school. Even the advan-
tages of having a student learn a sec-
ond or third language for its effects
on broadening his outlooks and sym-
pathies and his appreciation of the
modern world as a whole were surely
far overrated. This was especially true
for the student who, late in his career,
was forced to acquaint himself with a
language he had every reason to be-
lieve he would never use to any extent.

JoHN D. HARTMAN
New York State College of Agriculture,
Cornell University, Ithaca 14850

While serving a term as Associate
Dean for Graduate Studies of the Col-
lege of Arts and Science, I proposed
that the University drop any univer-
sity-wide requirement of foreign lan-
guages for the Ph.D. degree, and sub-
stitute a policy of departmental op-
tion. Miraculously, the proposal passed
and we now have a real operational
criterion for relevant language require-
ments. Some departments have none,
some have one or two or even three,
and some have allowed an option in
computing as a substitute for language
requirements. The physics department,
for instance, has none.

We also have avoided an enormous
amount of administrative nonsense that
resulted from the fact that passing the
language requirement was prerequisite
to taking the qualifying examinations.
Ph.D. students are now treated in this
respect like the adults they should be;
if they need languages, they learn them.

M. F. KAPLON
Department of Physics and Astronomy,
University of Rochester,
Rochester, New York 14627
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Objective-Aperture Contamination Gone...
Image Contrast Increased

The reason?...controlled heat, applied to the objective
aperture so that contaminants refuse to gather on the
aperture—at all beam intensities. With such contamina-
tion eliminated, the diameter of the hole can be reduced
to realize an increase in image contrast. In addition, the
aperture can be moved in or out of a fully-saturated beam,
repeatedly, without contamination.

The permanent objective aperture is standard equip-
ment on the RCA Type EMU-4 Microscope and is but one

Nationwide service available through
RCA Service Company. Offices in major cities.

of the many innovations that are ‘‘standard’’ for the new
look in electron microscopes: transistorized, modularized
electronics; an exclusive selected-area diffraction facility;
provision for instrument revision and expansion; high-
capacity, minimum-backstreaming diffusion pump and
many others.

For more information, write RCA Scientific Instruments,
Building 15-5, Camden, N. J. 08102. In Canada: RCA.
Victor Co. Ltd., Montreal.

The Most Trusted Name in Electronics
®

Objective operture shown several times actual siz



S & S EA: a Great New System fdr
'ELECTROPHORESIS

| New design provides
operational advantages
even over new and current
competing models.

[ ® Best power supply in the business. No
ripple. See specifications.

@ Flexible holders provide outstanding
convenience in attaching strips.

@® Exclusive new applicator—no need to
touch strip. No other system has it.

@® Automatic electromagnetic interlock.

@ Designed to take advantage of the superior
separation abilities of the S&S No. 2500
membrane. Separation of individual bands

is clear and distinct. Image is sharp.

CARL SCHLEICHER & SCHUELL CO.
Keene, New Hampshire
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EA-4 Power Control Supply

Designed especially for electropho-
resis. Continuously variable voltage 0
to 500 V. Stable: Supplies constant volt-
age. (Ripple less than * 0.1%. Unit
regulates to % 0.1%.) Also can supply
constant current over entire range. No
variance in mA with change in load
*+ 90%. Double scale meter shows V
and mA. Exclusive built-in timer with
automatic shut-off. Four chambers —
simultaneous operation (7 tests per
chamber). Constant current control
over entire electrophoretic range.

&

E/I -2 Power Control Sl'/p,a);;w '

Designed specifically for clinical appli-
cations. Capable of operating a mini-
mum of four EA-1 chambers at once.
Delivers regulated constant voltage.
Continuously variable at 0 to 500 V.
Regulated to better than = 1.0%.
Ripple less than 0.5% at full load.
100 mA capability. Dual scale meter,

T

FA-1 Electrophoresis Chamber
High impact polystyrene; water cooling
jacket. Domed see-through lid. Safety
interlock. Platinum electrodes run en-
tire chamber length. Polarity reversing
switch. Simple, accurate method of
attaching sample strip with flexible
holders in integral part of chamber
unit.

No. 2500 Membrane

Pure cellulose acetate. May be rendered
completely transparent by saturating
with liquid of same refractive index,
i.e. np=1.47. Results may be evaluated
colorimetrically when separated frac-
tions are cut from strip and dissolved
in suitable solvent. Used for immuno-
electrophoresis, bidimensional im-
munodiffusion, and regular electropho-
resis. In boxes of 50, size 1”7 x 6%”.

CARL SCHLEICHER & SCHUELL CO.
Keene, New Hampshire

STOCKED BY: Van Waters & Rogers, Inc.
Will Scientific, Inc. ® E. H. Sargent & Co,
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Abiogenic Synthesis

The excellent review by Curtis A.
Williams (20 Jan., p. 308) of Thomas
Jukes’s book Molecules and Evolution
did not comment on any specific points
in that author’s evolutionary treatment
of the genetic code. While a number
of points might be argued, one cita-
tion, admittedly an obscure source, is
herewith mentioned inasmuch as it
antedates the author’s preparation of
the book and yet clarifies his argu-
ment.

Jukes refers (p. 68) to 15 amino acids
that belong to a more primitive group
of amino acids. He bases ‘this classifi-
cation, in part, on the fact that these
ampholytes have been synthesized abio-
genically from simpler chemicals. Cys-
teine, however, is included uncertain-
ly in this group because it (as far as
the author knew) had not been synthe-
sized abiogenically.

The late Eric Ellenbogen of the Uni-
versity of Pittsburgh had indeed made
sulfur-containing amino acids under
simulated primitive-earth conditions.
No less than 17 methods are described
by his U.S. patent 2,765,554—20 Dec.
1960 (obtainable from the U.S. Patent
Office). Many of these methods result
in the formation of both cysteine (as
cystine) and methionine.

On the basis of Jukes’s criteria, this
information should eliminate any par-
tial ambiguity in the placement of cys-
teine in the primitive group of amino
acids.

DAviD R. WHIKEHART
JAMEs B. GILBERT
Department of Biochemistry,
West Virginia University
Medical Center, Morgantown 26506

Brain Drain: Further Solutions

With respect to Grubel’s article
(“The brain drain: a U.S. dilemma,”
16 Dec., p. 1420) and to some of the
succeeding correspondence (Letters, 3
Feb.), I fail to see the predicament.
Unless we live in a police state with its
restrictions on personal freedoms, there
should be no question of requiring a
scientist to work here or there. He
should be as free to choose his country
of work as is a mechanic, a business-
man, or a common laborer. If, as
seems likely, many find that their scien-
tific work is best carried out in the
United States, then here they will come
if they are wanted. It is simply ineffi-

cient to attempt some scientific activi-
ties in backward countries, as is amply
demonstrated in the letters of Rudin
and Saini.

Let us do something constructive
about the lack of trained people in the
countries from which we immigrants
come. I, for one, help support a student
overseas while he studies the basic sci-
ence or management training that is
essential for the development of his
country’s economy. Students may be
supported for $40 to $70 a month in
countries with less fortunate living
standards. Also, many of us could even
afford to support a foreign graduate
student studying in the United
States. . . .

RoOBERT N. ELSTON
Department of Biology,
Creighton University,
Omaha, Nebraska 68131

In his editorial, “Brain drain” (25
Nov., p. 965), Wolfle perceptively
pointed out that “In educating foreign
students, we give some of them better
preparation for work here than for
work at home.” As a Peace Corps
volunteer teaching biological sciences
in a provincial university in Latin
America during 1963-65, I observed the
effects of two factors that support
Wolfle’s statement.

The first is the lack of research fa-
cilities that the returning scientist had
grown accustomed to using in the Unit-
ed States. There are few provincial uni-
versities in Latin America  with the
relatively expensive, but necessary, in-
struments needed for modern research
in the natural and biological sciences.
If he is research-oriented, the returning
professional becomes frustrated. A few
might find positions in the major uni-
versities with modern equipment, but
most go to the smaller universities which
usually educate the majority of the coun-
try’s students. If we are to help these
U.S.-trained foreigners, why not sup-
ply more tangible research apparatus
instead of monetary grants which are
often spent in ways not beneficial to
the university. Such a realistic approach
would require U.S. technicians and sci-
entists to become personally involved
in the development and modernization
of the small universities where most of
these educated specialists work.

The second problem is certainly
more complicated. Having studied in
an educational system quite different
from that of his own country, the re-
turned scientist often tries to employ
his new approach to teaching. By ad-
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NUCLEAR-CHICAGO
RESEARCH QUALITY
RADIOCHEMICALS

This amino acid is prepared by reduc-
ing L-homocystine with sodium in
liquid ammonia, and methylating with
methyl iodide-C14. Purification is by
ion-exchange, paper chromatography
and crystallization.

TECHNICAL DATA

Specific Activity......... 56.8 mc/mM
- Radiochemical Purity:
By dilution analysis with
L-methionine........... vees.98%
By paper chromatography:
in n-butanol:water:acetic

acid (37:25:9).............. >08%
in phenol saturated
withwater................... 98%
By paper electrophoresis at
pH26and 10.7............ >99%

D-isomer content by dilution
analysis with D-methionine. . <1%

" Supplied freeze-dried and sealed under
nitrogen to minimize chemical and
radiation decomposition in easy open-
ing "Pyrex’ glass ampoules. -

" ORDERING INFORMATION

Order Number: CFA-152
Prices: $25.00/50 uc; $36.00/100 uc;
$158.00/500 uc; $300.00/1 mc.

Ask for discounts on larger quantities.
Prices F.0.B. destination. All orders
forwarded via prepaid air or most ex-
peditious means. Orders received by
3:30 PM (CST) shipped same day.

Data sheets on L-methionine(methy/-
C-14), or on current batches of other
radiochemicals will be sent on request.
We invite your inquiry regarding high
specific activity carbon-14 and tritium
compounds. For technical consulta-
tion with our radiochemists, use our
direct line telephone number.

Direct Telephone Line:
312 296-1055. Call Collect.

@.

NUCLEAR-CHICAGO
CORPORATION

A SUBSIDIARY OF G. D. SEARLE & co.
349 Howard Avenue, Des Plaines, Illinois 60018
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vocating and utilizing new, and often
incongruous, teaching methods, he
creates animosity and distrust in his
home-educated colleagues who consider
him a threat to their positions and
status. He may find himself ostracized
by his peers .and by the students and
even may be obliged to quit his teach-
ing position. I knew three U.S.-trained
chemists who left a university because
of pressure.from the faculty and sought
funds to return to the United States.

There is no easy solution to this
second source’ of discontent, unless a
U.S.-trained foreigner is willing to for-
get much of what is theoretically valu-
able experience and return to often
antiquated, yet deeply entrenched, sys-
tems of education. Perhaps if he is able
to continue progressive modern- re-
search, he will decide to remain in his
own country, where he is sorely needed.
All Peace Corps volunteers going to
developing countries as teachers are
told to be “flexible.” A similar pre-
caution should be observed by U.S.-
trained foreigners.

LAwreNcE E. LicHT

Department of Zoology,
University of Texas,
Austin 78712

. .. I should like to refute the state-
ment and conclusion advanced by
Labbauf in his letter (3 Feb.) in regard
to Iran. U.S. aid to Iran has been spent
reasonably well in recent years and
much progress in the health and edu-
cation of Iranians (partly due to
that aid) has been achieved. Labbauf
is apparently unaware of the work now
carried out by the Health Corps and the
Education Corps, which were initiated a

~ few years ago by the Shah. Great im-

provements in the health of the popula-
tion and substantial reduction in the
illiteracy rate have been achieved
throughout the country by these two
well-functioning organizations.

Also Labbauf’s statement that “pub-
lic authorities in Iran refuse to recog-
nize the needs and aspirations of the
educated segment” is completely false.
Presently almost all members of the
Iranian cabinet are foreign-trained and
about half of them are American-
trained. An increasing number of
American-trained Iranians are going
home to occupy important positions
in the government and at various uni-
versities. Those who are still remaining
in this country after completion of their
training are mainly highly specialized
scientists for whom research facilities

PERFORM CHEMICAL TESTS
FASTER, MORE ACCURATELY

Just drop L/I Automatic REPI-
PETS* and Automatic Dilutors
into your reagent bottles and leave
them there. These two instruments
sample, dispense, dilute, transfer
and mix with a guaranteed accu-
racy of 1%, reproducibility 0.1%.
You’ll save between 50-95% of
‘your analysis time! :

L/T instruments give you complete
freedom from contamination,. can
handle amy reagent, require no
change in your methods, and
never need cleaning. Volumes?
From microliters to deciliters.
Available in 1, 10, 20 and 50 ml
sizes. Prices: REPIPETS $47.50,
Dilutors $89.50. Write for details.

WATER DETERMINATIONS
IN 4 MINUTES!

Use L/I Aquametry Apparatus to meas-
ure water content in foods, drugs, or-
ganics—all materials. Range 1 ppm. to
100% water without adjustment. 1%
accuracy over entire range. Price $235.

* trademark-(REpetitive PIPETS)

% LABINDUSTRIES

1802H Second Street
Berkeley, California 94710

See us at FASEB, Booth #B-17
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are, as yet, either unavailable or limited
in Iran. Iran is now a vigorously de-
veloping country and I have no doubt
that facilities for such specialized fields
will become available in due time. I can
assure Labbauf that eventually the
great majority of American-trained
Iranians will go home to take part in
the development of the land of such
“World Greats” as Darius, Avicenna,
and Khayyam.

ABBAs M. BEHBEHANI
Department of Pediatrics,
University of Kansas Medical Center,
Kansas City 66103

Much could be done to help to stem
the brain drain from the poorer to the
wealthier countries, but the main ef-
fort will have to come from the latter.
Permission to go to the West should be
more difficult for students to obtain, as
should permission to stay on indefinite-
ly once they are there. Visas should be
limited to the specific courses for
which the student travels to Western
Europe or America. Much of the train-
ing received abroad not only fails to
fit a student for work in his own country
but creates a profound dissatisfaction
with anything but the superlative. In-
creased support of universities in the
developing countries for all but the
highest level of training (the Ph.D.)
would dam the brain drain at its source
and would improve the quality and in-

“crease the prestige of educational in-
stitutions in these countries.
DONALD STEWART MCLAREN
School of Medicine,
American University of Beirut,
Beirut, Lebanese Republic

Publishing in Valid Media

Van Bavel would not have cause for
concern about “unedited publication
media” (Letters, 6 Jan.) if the lesser
institutions would follow their leaders.
The better universities consider as valid
publications only those articles on cur-
rent research which have survived an
adequate review process. Trade jour-
nals, educational journals, technical re-
ports, and letters columns simply do not
count for “brownie points.” If all insti-
tutions were to follow this policy, the
media which bother him would begin
to wither. :
DoNALD M. McELIGoT
College of Engineering,

University of Arizona, Tucson 85721
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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

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

BUCHLER
INSTRUMENTS

LASORATORY APPARATUS * PRECIBION INSTRUMENTS

BUCHLER INSTRUMENTS, INC.

1327 18TH STREET, FORT LEE, NEW JERSEY 07084
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For the

Medical student
only the best

IS good enough.

Leading medical schools have long
recognized the Leitz SM as

an ideal microscope for medical
studies. Over a century of
microscope design leadership has
contributed to this popularity.

The SM welcomes comparison and e Periplanatic, wide-field eyepieces
boasts many conveniences

: e Cool, low-voltage, high-intensit
and refinements. ge. nig Y

substage lamp
e Single-knob coarse/fine

focusing adjustment that never
requires lubrication ...and many other advantages that
only the Leitz SM can offer.

¢ Contour-fitted carrying case

e Spring-protected

high-power objectives @

. s e‘tzﬂ For further information
¢ Wide-range magnification, on Leitz Medical Micro-
3510 1250x scopes, write for Catalog No. 51.2D-SM.

e Monocular, binocular, or . E.Leitz, Inc., 468 Park Ave. South,
trinocular bodies that rotate 360 New York. N.Y. 10016

66767

o Anti-reflective coating throughout

e Mechanical stage for both
standard and 3" x 2” slides, coaxial
or separate motion
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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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Selective Service Changes

In a technologically advanced nation the selection of men for military
service cannot be handled satisfactorily unless the related problem of
selecting other men for deferment or exemption is considered simul-
taneously. The recent report of the National Advisory Commission on
Selective Service deals fully with the first of these problems, but inade-
quately with the second. Briefly, the commission proposes: that (with
a few exceptions) no further student or occupational deferments be
granted; that younger men be drafted first, rather than older ones as
has been the practice; and that draftees be selected by chance from
the I-A pool. Lotteries were tried in the Civil War, in World War I, and
in the early years of World War II. Under some circumstances they can
select satisfactorily the men who enter military service, but they failed
before, and cannot be expected now, to select effectively those who are
of greater value in the civilian sector.

There are two categories of men who should not be inducted. The
easier category to handle includes men excused for personal reasons,
chiefly hardship cases, and those who do not meet minimum mental or
physical standards. The harder category to handle includes those who
should be deferred or exempted for reasons of national interest: persons
necessary to maintain civil government; persons of greater value in
civilian than in military positions; and persons who will be of greater
military value after completion of training as officers, physicians, or
other highly trained specialists.

This “national interest” category causes difficulty because inclusion
can be subject to abuse or favoritism; because deferment seems to confer
special privilege and sometimes leads to de facto exemption; and be-
cause white men have qualified more often than Negroes. The fear of
abuse and special privilege, the desire to minimize the number in the
“national interest” category, and the desire to achieve greater Negro-
white equity in the percentages of the physically and mentally qualified
who are called for induction seem to have determined the proposals of
the National Advisory Commission.

Changes are necessary, for some of the selective service machinery
has grown rusty and there has been too much variation in the application
of standards for selection and for deferment. In the debate about pro-
posed changes, conflicts of value and emotional appeals can be expected.
There will be talk of discrimination and of rich college kids. Significantly,
the National Advisory Commission entitled its report In Pursuit of Equity,
and the lottery system proposed by the President was given the acronym
FAIR.

The solid political and social reasons for the commission’s proposals
must be considered. But so must their effect on national strength and
welfare. Minimizing deferments and inducting men earlier would make it
easier for the services to get manpower, but more difficult in a few
years to get officers, doctors, and other trained specialists. Abolition of
student and occupational deferment would damage industry and educa-
tion. Some of the bills before Congress and the report of the Civilian
Advisory Panel to the House Committee on Armed Services are framed
to try to avoid these consequences.

In attempting to resolve the conflicts involved, it will be necessary to
listen to the emotional arguments and to pay attention to the goals
emphasized by the commission, but it will also be necessary to give
more consideration than the commission did to the “national interest”
category if we are to preserve the fundamental principle of a selective
service system-—the optimal deployment of available manpower resources.

—DAEL WOLFLE



Let's do a little counting
in Ilquld scmtlllatlon.

Model X - - $15,000
Beckman - $ 7,995
(at left) ’ ,
Minor

Difference - $ 7,005

MAJOR DIFFERENCES

Beckman systems are easier
- to use. By far. Just one

knob does all the work of 76
- knobs on Model X. AlImost

unbelievable. But true.

And speaking of counting,
Beckman systems do

it faster. And with greater
efficiency and reliability.

The analytical performance
is far superior to any

other. Unbelievable? Let us
prove it.

ST=Ye1 €15 =120 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

- FULLERTON, CALIFORNIA * 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH;
LENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY
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Tektronix Type 502A

100 xV/cm dual-beam oscilloscope

[[] Measure stimulus and reaction
on the same time base.

[[] Measure transducer outputs,
such as pressure vs. volume.

[] Measure phase angles and
frequency differences.

[[] Measure characteristics of
low-level signals.

The Type 502A combines the performance
capabilities unique to dual-beam oscillo-
scopes with operational features designed to
simplify and speed up your measurements.

You can examine two waveforms simultane-
ously by applying input signals to both of the
identical vertical amplifiers. You can use each
vertical amplifier in a differential display mode
to examine the difference between two signals.
You can also use the Type 502A as a single-
beam X-Y oscilloscope or as a dual-beam
X-Y oscilloscope with both traces plotted on
the same X scale.

This performance is combined with operating
conveniences whichinclude pushbutton beam
finders for quick location of off-screen sig-
nals, vertical signal outputs, intensity balance
for identification of upper and lower beams,
single-sweep operation, Z-axis input, vari-
able control of vertical and horizontal deflec-
tion factors, electronically-regulated power
supplies for stable operation, and other re-
finements.

performance characteristics include:

Bandwidth from DC to 100 kHz at 100 uV/cm,
increasing to DC to 1 MHz from 5§ mV/cm to
20 V/icm e Calibrated deflection factors from
100 p#Viem to 20 V/icm in 17 steps; continu-
ously variable between steps, uncalibrated,
and to 50 V/icm e Common-mode rejection
of at least 50,000:1 from DC to 50 kHz ¢ Phase
difference between amplifiers less than 1 de-
gree from DC to 100 kHz ¢ Calibrated sweep
rates from 1 us/cm to 5 s/cm in 21 steps o
2X, 5X, 10X, 20X sweep magnification e Flex-
ible trigger facilities o Amplitude Calibrator
e 10 cm by 10 cm display area.

Type 502A Dual-Beam Oscilloscope . . . . $1050
Rack Mount Type RM502A Oscilloscope . . $1150
U.S. Sales Prices FOB Beaverton, Oregon

Tektronix, Inc.

24 MARCH 1967

For complete information, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005
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MINIMUM CONTACT-MAXIMUM SAFETY

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°),
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.

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

PROFESSIONAL TAPB CO., INC.
365 E. Burlington Avenue Riverside, lllinois 60546

MAAETYIL

F@Iﬂf@!ﬁ]d] Photoelectric X luorometers

provide a sensitivity that is virtually un-
matched —such as routine measurement of
Riboflavin to .0001.«g/ml, with instrument
sensitivity not the limiting factor. The all-
quartz optical system, a high efficiency
light source and stabilized electronic
" eomponents— all contribute to performance
preferred in more than 1000 laboratories.

Write for Brochure #803

/
535-B So. 5th Avenue
Mt. Vernon, N. Y. 10550

OPTICAL
F@[ﬂf@‘md CO., INC. 914 668-9393/Cable Address: FOCIUS NY
|
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conference. T. O. Ranger (“Towards
the historical study of traditional re-
ligion in East and Central Africa”)
stated that it was time the historian
considered seriously the study of Afri-
can religious systems in his particular
historical environment; the history of
religions can throw real light on- the
political history of the period under
study.

M. S. Kiwanuka on “Nationalism,
tribalism, and violence in Africa” dis-

| cussed one of the most .important

topices in Africa today. In “The func-
tion of myth in nation building,” F. W.
Welbourn argued that in Africa today,
only the myth of ‘Africanism’ is the

-one most likely to succeed, even if it

has tinges later of Christianity and
Marxism, and has to face the stiff chal-
lenge of competing nationalisms. R. C.
Soper (“A survey of our present knowl-
edge and future prospects, concerning
the Early Iron Age in East Africa”)
reviewed the evidence for the -earliest
iron-using or presumed iron-using peo-
ples in East Africa and assessed their
significance in the light of recent and
current research. The author stated that
the most urgent need for researchers
in this field is to fit the known cul-
tural manifestations into a chronologi-
cal and geographical framework. This
task can only be accomplished by lo-
cating and excavating stratified sites, in
practice caves and rock-shelters, and
then dating by means of a sufficient
number of radiocarbon readings.

Papers on economics were presented
by W. A. J. Okumu and W. Muriithi.
Okumu reported on the proposed cen-
tral bank of Kenya, and on the ‘policy
of economic assistance. Muriithi dealt
with the contemporary East African
scene; his paper discussed the prob-
lems of equity and growth in the con-
text of developing economies and the
current interest in ‘manpower planning.

In the only paper read on languages,
(“The relevance of Kiswahili in pres-
ent day East Africa”) S. Chiraghdin
made a strong plea for actively promot-
ing Kiswahili as an established aca-
demic subject in the educational in-
stitutions in East Africa. In his opin-
ion, this is the prelude toward greater
use of the language in all the phases
of national life.

Special sessions and special activities
were new additions to the program of
the Academy. Throughout the duration
of the symposium, exhibitions of the
latest books, periodicals, and scientific
instruments were presented by local rep-
resentatives of overseas publishers and
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For complete information

The quantitative peaks we refer to are those recorded by
our ultraviolet flow stream monitors. 1ISCO’s monochro-
matic Model UA-2 and Model 222 are the only low cost
UV monitors which conform rigorously to Beer’'s absorp-
tion law. Other analyzers are sensitive to adjacent mercury
vapor spectral lines but with ISCO analyzers precise
quantitative results will be obtained if the flow stream
absorbs any light at 254 muy, regardless of the wavelength
of maximum absorption.

The Model UA-2 has a built-in recorder which monitors
true linear absorbance (not percent transmittance) at
254 mu in two ranges; O to 0.5 and 0 to 2.5. An inter-
changeable dual-beam optical unit operates at both 254
and 280 mu. The Model UA-2 will also actuate an associ-
ated fraction collector at the beginning and end of each
UV-absorbance peak, depositing each UV-absorbing
fraction in a separate collecting tube.

Prices for a complete ISCO absorbance monitoring,
narrow bandwidth analyzer start at $650.00.

and prices send for
brochure UA27C

ISCO INSTRUMENTATION
SPECIALTIES COMPANY, INC.

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

Honeywell
takes the
hidden error-factors
out of your
environmental studies

Too often, environmental chambers have suffered
from the limitations of relatively crude, slow-
acting, inaccurate methods of control. As a result,
the validity of environmental studies often has
been compromised.

The reason? Until now, the only available
method of precision control has been priced out
of reach of many who actually wanted and
needed it.

Now Honeywell ends this dilemma with the
development of a new system of low-cost pre-
cision electronic controls. Precise, accurate
control systems costing one-third to one-fifth of
comparable systems!

Honeywell has controls for humidity, tempera-
ture, light, sound and other variables. They can
be programmed to chronological, sequential, or
other modes. All have been designed with flexi-
bility in mind. You can buy exactly the amount
of control sophistication you want, without
purchasing unwanted control capacity. As your
requirements grow, you can add additional
equipment economically. Whatever your control
problem, Honeywell can help you solve it.

FREE BROCHURE!

For complete facts on Honeywell’'s new family
of precision environmental controls send in the
coupon below.

Honeywell

— e sy s s o e e e

Dr. Eli Amdur

Honeywell

Apparatus Controls Division
Minneapolis, Minn. 55408

Please send me your free brochure on environmental controls.

NAME

TITLE

COMPANY

ADDRESS

CITY. STATE
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NEW from PHARMACIA

SEPHADEX' LH-20

extends gel filtration
to organic solvents

Pharmacia Fine Chemicals now
introduces the first lipophilic
derivative—Sephadex LH-20—to
extend the use of Sephadex to
organic solvents. Since it swells
in water, polar organic solvents
and in mixtures of these solvents,
Sephadex LH-20 makes it pos-
sible to apply the conventional
Sephadex gel filtration technique
in fields such as lipid chemistry,
polymer chemistry and other

Il

areas of organic chemistry and
biochemistry where organic sol-
LA vents must be used.
| Sephadex Solvent-Resistant Columns
The only laboratory columns es-
— pecially designed for use in chro-
— matographic separations with

organic solvent systems. The col-

umns are equipped with two spe-
cially designed adjustable flow
adaptors for use with various
bed heights and for ease of sam-
ple application. The columns have

the advantage of allowing either
descending, upward flow or re-
cycling chromatography as one
of their many features.

RANGE OF APPLICATION

Solvent Approx. solvent regain l Approx. bed volume
mi solvent/g dry gel mi/g dry gel
Dimethylformamide 2.2 4
Water 21 4
Methanol 1.8 3.5-4.0
Ethanol 1.8 3.0:35
Chioroforme 1.8 3.0-3.5
n-butanol 1.8 3
Dioxane 14 2.5-3.0
Tetrahydrofuran 14 2.5-3.0
Acetone 0.8 15

*Containing 1% ethanol. Particle size: 25-100

EXAMPLE OF SPECIFIC APPLICATION
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Elution volume mi

Separation of glycerol esters in chloroform. Bed
dimensions: 2.5x32 cm. Sample: 2 ml containing
4 mg of each substance. Flow rate: 0.6 m!/min.

For additional technical information, including the
booklets Sephadex LH-20 and The Sephadex Sol-
vent-Resistant Columns, write to:

PHARMACIA FINE CHEMICALS INC.
| 800 Centennial Avenue

Piscataway, New Jersey 08854

Pharmacia (Canada) Ltd., 110 Place Crémazie,
Suite 412, Montreal 11, P. Q.

(Inquiries outside U.S.A. and Canada should be
directed to PHARMACIA FINE CHEMICALS,
Uppsala, Sweden.)
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Coors offers 38 standard, cataloged mortar
and pestle sets, in five universally accepted
styles. The featured item in this line is the
Coors Alumina Mortar and Pestle sets. The
distinctive shape of the Coors Alumina Mor-
tar and Pestle is possible because of the
extremely high mechanical strength of the
96% aluminum oxide used. Because of this
unique shape, the mortar can be held more
firmly and comfortably. Tough and durable,
the Coors high alumina ceramic has the
hardness of sapphire. This extreme hardness
minimizes surface wear and consequent
sample contamination, and makes cleaning
easy. The alumina composition is completely
dense. An exclusive rubber ring inserted in
the base prevents slippage and accidental
loss of sample. Write for Bulletin No. 524.
Coors Alumina Mortar and Pestles are avail-
able through your local laboratory dealer.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COORS PORCELAIN COMPANY, GOLDEN, COLORAD

Patching is
much simpler
with our
analog
computers

The patchboards on Systron-Donner
computers use the same symbols you
find in textbook diagrams. That. way
you can patch a circuit swiftly and
surely, reading directly from the pro-
gram diagram. Since you don’t have to
decode unfamiliar patchboard symbols,
you save time and reduce patching
€errors.

This integrator panel shows what we
mean. On it are the input resistors, the
amplifier, the feedback capacitors, and
the IC pot—in symbols everyone under-
stands. As you patch the board, you see
the circuit connected right before your
eyes.

Other features that simplify operation
are removable patchboards, a “static
check” button to verify patching, and a
“dynamic check” button to test time
scaling. These features—plus solid-state
circuits, digital logic, and iterative con-
trols—make Systron-Donner computers
the best on the market today.

Send for free brochure
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Systron-Donner Corporation,
888 Galindo Street, Concord, California
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manufacturers, as well as the local
firms. Because of the value of this
program, it is hoped to be repeated
in an expanded form.

Also, as a sign of its interest in the
teaching of science to high school pu-
pils, the Academy held a panel. discus-
sion on the topic “The Academy and
high school Science.” A number of high
school science teachers and pupils
from schools in Uganda were invited
to lectures presented by members of
the University and by the UNESCO
Science expert from Dar es Salaam.
Discussions centered around the cur-
rent status of science and the efforts
being made in East Africa to present it
with improved scientific techniques. P.
E. Vernon (University of London) dis-
cussed methods of selection for second-
ary education.

At the Annual General Meeting, the
following persons were all reelected:
W. K. Chagula (University College,
Dar es Salaam), president; Thomas R.
Odhiambo (University College, Nairobi),
secretary; B. A. Ogot (University Col-
lege, Nairobi), treasurer; and R. S.
Odingo (University College, Nairobi),
assistant secretary. Reuben J. Olembo
(Makerere University College) was
elected editor of the Academy. J. D.
Rubadiri (Makerere University Col-
lege) was named the new chairman of
- the Research and Studentships Com-
mittee.

The opening address and papers pre-
sented at the general session will
appear in a special publication of
the Academy. The Presidential Founda-
tion Lecture and the first Distinguished
Lecture will be the subjects of two spe-
cial pamphlets issued by the Academy.
Papers presented in the three discipli-
nary sessions (physical and chemical
sciences, - biological sciences, and the
arts and social sciences) will be pub-
lished separately as Proceedings of the
Fourth Symposium.

REUBEN J. OLEMBO
East African Academy;
P.O. Box 1383, Kampala, Uganda.

Forthcoming Events

April

7-9. American Psychosomatic = Soc.,
24th annual mtg., New Orleans, La. (The
Society, 265 Nassau Rd., Roosevelt, N.Y.
11575)

7-9. American Soc. of Internal Medi-
cine, annual, San Francisco, Calif. (A. V.
Whitehall, 3410 Geary Blvd., San Fran-
cisco 94118)

24 MARCH 1967
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FLEGTROPHORESIS

$275...new low price
for Vokam
constant current/
constant voltage
power supply

.. . most versatile . . . most economical. . . most
widely accepted for all types of stabilized media-

Perform electrophoresis on filter paper, cellulose ace-
tate or agar gel strips, all with this one unit. The compact
system consists of a one-piece, double-walled, molded
unit with clear plastic top and the reliable Vokam con-
stant current/constant voltage power supply. Its low
initial cost and high performance make it a favorite of
biochemists and lab technicians. A complete line of
accessories is available for micro-immunoelectropho-
resis procedures.

Shandon also manufactures equipment for high-volt-
age, disc, preparative acrylamide, starch gel, thin-layer
electrophoresis. Write for technical literature and in-
strument application to Shandon Scientific Company,
Inc., 515 Broad Street, Sewickley, Pennsylvania 15143
(Pittsburgh District).

SHANDON

1589




When
little
things
mean
a lot

Simply whirl tab closed, unfold to open.

Because they mean a lot to you, they mean a lot to us. That's
why S/P maintains 16 distribution centers, offers more than
30,000 items. For example—sterile, ready-to-use, polyethylene

scientific Whirl-Pak Bags with pull-tab closures. They hold liquid, solid or
granular samples safely and conveniently, discard after use.
prOdUCts They can mean a lot in your laboratory.
§/P Whirl-Pak Bags
GENERAL OFFICES: No. Dimensions Each Pkg. of 500
1210 LEON PLACE B1205-6X 7147 x 3 3¢ 15.00
EVANSTON, ILLINOIS B1205-18X 97 x 415" 20.00

Send for your free copy of the S/P 1965 catalog of
plastics and disposables.

Is This The Answer To Einstein’s Quest
For A Unified Field Theory?

Einstein spent his later years in searching for an all-encompassing theory that would in-
clude his Theory of General Relativity and his Theory of Special Relativity, a theory that
would link the phenomena of Gravity, Magnetism and Electrostatics into one indis-
putable general law.

A solution of Einstein’s quest is offered in a provocative, interesting 64 page book,
“Unification of the Fields of Gravity, Magnetism and Electrostatics Using a Law of
Relative Motion,” in which the author traces the search for a common law from its
origins with Galileo, through the initial calculation of the speed of light by Roemer, the
famous Michelson-Morley experiment and on to Einstein’s almost successful search to
unravel the mysteries of the Universe. The book is written in a clear, concise, lucid style
and will prove to be absorbing reading to the scientifically trained mind and to the lay-
man alike. It- will enable the reader to gain a clearer understanding of Relativity and of
the Universe in which we live.

The book opens new avenues of thought about the basic laws that govern the Universe—
suggests new applications of known phenomena—and lays to rest the antiquated under-
structure of much of today’s concepts concerning the components of our Universe.
Phenomena such as quasars, “red shift,” mass and time are examined from a new point
of view.

To physicists and others of the scientific community the book offers the challenge of a
provocative, new theory worthy of the most probing analysis. To the layman interested
in modern trends of scientific thought the book will be a fascinating adventure to the
frontiers of science. The limited special edition is now available at only $1 per copy,
mailed postpaid.

Mail coupon with $1 to:

FITZPATRICK PUBLISHING COMPANY
233 La Villa Drive, Miami Springs, Florida 33166

% T e — ————— — — — — — — — S ————————— —— —— ——————— ——

8. New Mexico Acad. of Science,
Socorro. (E. L. Cleveland, New Mexico
State Univ., Las Cruces 88001)

8-9. Arizona Chest Disease Symp., Tuc-
son. (L. D. Hudson, Arizona Chest Dis-
ease Symp., P.O. Box 6067, Tucson 85716)

8-13. Stereology, 2nd intern. congr.,
Chicago, Ill. (H. Elias, 2020 W. Ogden
Ave., Chicago 60612)

9-13. Aerospace Medical Assoc., 38th
annual, Washington, D.C. (Executive Vice
Pres., The Association, ¢/0 Washington
Natl. Airport, Washington, D.C. 20001)

9-14. American Pharmaceutical Assoc.,
114th annual mtg., Las Vegas, Nev. (The
Association, 2215 Constitution Ave., NW,
Washington, D.C. 20037)

9-15. - Cryogenic Engineering, intern.
conf.,, Kyoto, Japan. (K. Oshima, Dept.
of Nuclear Engineering, Univ. of Tokyo,
Bunkyo-Ku, Tokyo, Japan)

9-16. Inter-American Inst. of Agricul-
tural Sciences, mtg., Rio de Janeiro, Brazil.
(The Institute, Apt. 4359, San Jose, Costa
Rica)

10. Blood Group Nomenclature, mtg.,
New York, N.Y. (A. S. Wiener, Office of
Chief Medical Examiner of New York
City, 520 First Ave.. New York 10016)

10-12. Methods and Techniques for
Hospital Volunteers, American Hospital
Assoc., Pittsburgh, Pa. (E. J. Lanigan,
840 N. Lake Shore Dr., Chicago, Il
60611)

10-12. American Soc. of Mechanical
Engineers, conf.. Detroit, Mich. (Meetings
Manager, ASME, 345 E. 47 St.,, New
York 10017)

10-12. European Federation of Interna-
tional College of Surgeons, congr., Bar-
celona, Spain. (Secretary, International
College of Surgeons, 1516 Lake Shore
Dr., Chicago, Ill. 60610)

10-12. Great Lakes Research, 10th
conf., and Intern. Assoc. for Great
Lakes Research, 1st mtg., Toronto, Ont.,
Canada. (Mrs. J. S. Seddon, Great Lakes
Inst., Univ, of Toronto, Toronto 5)

10-12. Institute of Environmental Sci-
ences, Washington, D.C. (R. P. Jones, Ad-
miral Corp. 3800 W. Cortland, Chicago,
I1l. 60647)

10-13. American Industrial Health
Conf., New York, N.Y. (Industrial Medi-
cal Assoc., 55 E. Washington St.,
Chicago, I1l. 60602)

10-13. American Assoc. of Petroleum
Geologists, 52nd annual conv., Los An-
geles, Calif. (E. W. Ellsworth, AAPG,
1444 S. Boulder, Box 979, Tulsa, Okla.
74101)

10-14. American College of Physicians,
48th annual session, San Francisco, Calif.
(E. C. Rosenow, Jr., 4200 Pine St., Phila-
delphia, Pa.)

10-14. Hospital Librarianship, Ameri-
can Hospital Assoc., Birmingham, Ala.
(E. J. Lanigan, Conv. and Mtg. Bureau,
AHA, 840 N. Lake Shore Dr., Chicago,
I1l. 60611)

10-14. Management for Engineers, At-
lanta, Ga. (Director, Dept. of Continuing
Education, Georgia Inst. of Technology,
Atlanta 30332)

10-14. Inorganic Reaction Mechanisms,
intern. conf., Cork, Ireland. (E. N. Mul-
cahy, Chemistry Dept., University College,
Cork)
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Look to Blackstone
for total ultrasonics
flexibility in the
laboratory.

1. Blackstone Hi-Intensity Probes. A new series
of ultrasonic probes with a tremendous increase
in power ranging from 100 to 1,000 watts for
broader research and production potential. A
selection of interchangeable tips permits versa-
tile application of ultrasonic energy for minute
cleaning, metal deformation, emulsification,
and many other uses. Equipment is readily
portable and may be used in any convenient
position. Rugged
magneto-
strictive
transducer.

2. Blackstone HT Series. Provides the right combination of tank
size, power output and temperature to meet daily “on-the-bench™
cleaning needs. Tank sizes can be furnished with 72, 144 and 216
square inches of cleaning area. Power outputs can be 100, 200, 300,
500 and 1000 watts and can be controlled from 0 to 100% for
maximum cleaning efficiency without affecting the part to be
cleaned. Temperature is
thermostatically controlled
from ambient to 190 de-
i grees F.

3. Blackstone U-20 Cell Disrupter. A highly flexible unit designed
for routine continuous or batch processing of cell suspensions,
chemicals and solutions common to research in biochemistry,
cytology, microbiology and related fields. Laboratory tests show
that employing a 70 ml. volume of a 20% suspension of Escheri-
chia coli, 98% disruption was achieved in 12 minutes with no
loss of activity in enzyme Beta Galactosidase. 0 to 100% power
control for complete processing flexibility,

Give us a sample of your work. We’ll analyze anything you're
cleaning and make recommendations—at no charge, of course,

X7 BLACKSTONE ULTRASONICS, Inc.

600 Howard Street * Sheffield, Pa,
24 MARCH 1967

®

Model i/a 9400

The Lloyd* Gas Analyzer determines
0, and CO, concentrations:

= Accurately —to 0.02%o
® Simply —only one stopcock
8 Dependably — proven time and again
u Economically — only $400

Ideal for industrial analyses,
medical and scientific research or instruction.
*Lloyd-Gallenkamp

Write for complete information.

INSTRUMENTATION ASSOCIATES, INC.
17 West 60th St. New York, N.Y.10023 (212) Cl 5-0840

Proven Performance Products for Medicine & Industry.
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AMINO ACYL-C-SRNA

L-Leucyl-C'4-sRNA
L-Lysyl-C14-sRNA
L-Phenylalanyl-C14-sRNA
L-Tyrosyl-C4-sRNA
L-Valyl-C'4-sRNA

Specific activity > 200mc¢/mM
Amino Acid

TEL

LABELED

CHEMICALS s17 | 426-7311

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON, MASS. 02118

Klett Summerson

Photoelectric Colorimeter

o, \.1 Test Tube
Model

KLETT COLONY MARKER and TALLY

e

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

K/eff MANUFACTURING CO., INC,,

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

plenum

UBLISHING CORPORATION

nmr band handbook

by Herman A. Szymanski, chairman, chemistry dept.
and Robert E. Yellin, canisius college, Buffalo, N.Y.

This book is intended as a reference for those utilizing
NMR as a structural tool. The book can be used to
search for structural groups which give a signal at a
certain position. It is a data collection organized for
entry in terms of the environment surrounding the pro-
ton under study.

APPROX. 500 PAGES PP DATA DIVISION  FEBRUARY 1967  $40.00
L3

infrared band handbook

edited by Herman A. Szymanski

496 PAGES PP DATA DIVISION 1963 $40.00
SUPPLEMENTS 3 & 4

259 PAGES 1964 $15.00
SUPPLEMENTS 1 & 2

261 PAGES 1966 $15.00
m—————————=———————————

| PLENUM PUBLISHING CORPORATION |
227 WEST 17TH ST., NEW YORK, N.Y. 10011 |
Please send me: [ ] NMR Band Handbook |
O Infrared Band Handbook |

[ Supplements 3 & 4; [] Supplements 1 & 2 |

|

|

|

|

Address . . e
[ o P State_ ... ZiP ...
I New York residents ﬁleuse add sales tax
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BATTERY-OPERATED

MOBILE
INFUSION
PUMP

MODEL. ML.-5

Adjustable flow rate: 1.5 to 6 ml/day

<4 Patient is completely ambulatory
I during continuous infusion.

A new, completely mobile miniature infusion pump has been
added to the Sigmamotor series of precision infusion pumps.

The tubing pump, motor, speed control and rechargeable
power pack are contained within the unit. The unit may be
supported by straps or placed in a pocket.

Flow rate is variable and may be set exactly by means of a
plug-in meter. The power pack supplies current to operate
the pump for 70 to 100 hrs. without recharging or replacement.

The power pack charger may be attached directly to unit for
recharging or it can be used to charge a spare power pack.
Write for complete information

SIGMAMOTOR, INC.

68 North Main Street, Middieport, N. Y.
Phone: Area Code 716 RE 5-3411
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10-14. P.A.L. Colour Television Sys-
tem, conf., Nottingham, England. (J. L,
Regan, Inst. of Electrical Engineers, Savoy
Pl., London, W.C.2, England)

10-15. Budapest Festival of Technical
Films, Budapest, Hungary. (Festival of
Technical Films, Szabadsag ter 17, Buda-
pest) .

10-15. French Inst. of Electrical and
Electronic Engineers, intern. conf., Paris.
(Colloque Intern. sur I’Electronique et de
I'Espace, 16 rue de Presies, Paris 15°)

10-15. Seminar on Nutrition, Santo
Domingo, Dominican Republic. (Inter-
American Children’s Inst., Health Section,
Ave. 8 de Octubre 2882, Montevideo,
Uruguay)

11-13. Hospitals and Rehabilitation,
American Hospital Assoc., Denver, Colo.
(E. J. Lanigan, AHA, 8400 N. Lake
Shore Dr., Chicago, Ill. 60611)

11-13. Nursing Service and Hospital
Administration, American Hospital Assoc.,
Chicago, Ill. (E. J. Lanigan, AHA, 840
N. Lake Shore Dr.,, Chicago 60611)

11-13. British Biophysical Soc., Oxford,
England. (A. R. Peacocke, St. Peter’s Col-
lege, Oxford)

11-13. Cleveland Electronics Conf.,
Cleveland, Ohio. (Office of Technical Ac-
tivities Board, 345 E. 47 St., New York
10017)

11-13. Faraday Soc., Exeter, England.
(Faraday Soc., 6 Gray’s Inn Sq., London,
W.C.1, England)

11-13. Decision Making in National
Science Policy, symp., London, England.
(Ciba Foundation, 41 Portland Pl., Lon-
don, W.1)

12—-13. Point Defects on Metals, Inst.
of Physics and Physical Soc. and Inst. of
Metals, conf., Reading, England. (Meet-
ings Officer, Inst. of Physics and Physical
Soc., 47 Belgrave Sq., London, S.W.1,
England)

12—14. Electronic Information Handling,
2nd natl. conf., Pittsburgh, Pa. (A. Kent,
Knowledge Availability Systems Center,
Univ. of Pittsburgh, Pittsburgh 15213)

12—14. Optical Soc. of Amer., Colum-
bus, Ohio. (Miss M. Warga, OSA, 1155
16th St., NW, Washington, D.C. 20036)

12—-14. Shock Tube Symp., 6th intern.,
Freiburg, West Germany. (R. G. Fowler,
Dept. of Physics, Univ. of Oklahoma,
Norman 73069)

13-15. American Assoc. for Cancer Re-
search, 48th annual mtg., Chicago, Il
(Secretary-Treasurer, The Association,
7701 Burholme Ave., Philadelphia 11, Pa.)

13-14. Teaching of Mathematics to
Physicists, Inst. of Physics and Physical
Soc. and Inst. of Mathematics and Its Ap-
plications, conf., Exeter, England. (Meet-
ings Officer, Inst. of Physics and Physical
Soc., 47 Belgrave Sq., London, S.W.1,
England)

13-16. British Medical Assoc., annual
clinical conf., Londonderry, Northern Ire-
land. (Secretariat, Tavistock Sq., London,
W.C.1, England)

13-17. WESTEC, 4th Western Metal
and Tool Exposition and Conf., Los
Angeles, Calif. (Director of Engineering
Conf., 20501 Ford Rd., Dearborn, Mich.)

14-15. Echoencephalography, intern.
symp., Univ. of Erlangen-Nurnberg, West
Germany. (W. Schiefer, 8520 Erlangen,
Krankenhausstrasse 12, West Germany)
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vICRERS (vccllonce...in
Fluorescence Microscopes

gives you substantially superior equipment for fluorescence microscopy.
In the Vickers Patholux fluorescence base complete facilities are provided
for ultra-violet and blue light techniques, bright and dark field — plus mixed
illumination with phase contrast and fluorescence images superimposed.

Vickers gives you significant advantages in image intensity, versatility of
technique and ease of use. Here are some examples: v Light Sources
Along with the conventional HB0200 mercury source we supply the super-
intense 100 watt Q.l. tungsten lamp with infinitely variable intensity con-
trol. The Patholux microscope is integrally mounted in the illuminating base
to achieve a positive and stable alignment. Lamp centering controls are led
through the base and situated conveniently at the front. v Filter Units Any
combination of five exciter and four white light filters can be instanta-
neously tripped in and out of the optical path by push button. Six barrier
filters are stored in a revolving changer unit, on two levels so that they
can be used either singly or in combination. v Dark Field An exclusive
Vickers feature is the provision for easy adjustment of the dark field
condenser for use with specimen slides of varying thickness, from 0.75mm
to 1.5mm. This ensures maximum optical efficiency and light intensity,
regardless of thickness of slide or specimen. v Fluorescence Phase Con-
trast A special long working distance phase condenser has its phase annuli
mounted on quartz plates, so that ultra-violet light can be used simulta-
neously with white light for combined fluorescence/phase contrast images.
Intensity of the 100 watt Q.l. source can be infinitely varied —so as to
secure perfect balance between it and the HB0200 mercury lamp. The great
intensity of the Q.l. tungsten lamp gives users of Vickers equipment a clear
superiority in this area. v Optics Vickers catalogs a full range of flat field
achromats, fluorites and apochromats, standard and phase contrast. Fea-
tured are several objectives with unusual high N.A./low magnification
characterstics which will give you brighter, maximum resolution images.
May we send you further details?

VICKERS

INSTRUMENTS, INCORPORATED
Successors fo Coake Troughton & Simms, Inc.

15 WAITE COURT, MALDEN, MASS. 02148 « (617)324-6666

IN CANADA: 1570 MIDLAND AVE., SCARBOROUGH, ONTARIQ # (416) 751-4360

Member of the Vickers Group
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BIOSCIENGES INFORMATION SERVICE
OF BIOLOGICAL ABSTRACTS

PRESENTS

a customized information

service

ABSTRACTS OF MYCOLOGY

Published with the advice and cooperation of promin-
ent mycologists around the world.

® Abstracts of the current literature in mycology:
Over 6000 journals réviewed to obtain the material,
Reports from 91 countries screened.
Estimated 5000 abstracts per year.

o & Abstracts indexed for your easy reference:
H i - Subject Finder Index to locate types of studies.
New contan_unatlon i_’ree hood Author Index to locate colleagues’ work, .
for sterile techniques Systematic Index to Jocate studies by taxonomic cate-
ories.
This new Labconco fiber-  Size: 46" wide x 22" deep % gomes- . ,
glass tissue culture hood pro- 22" high. Weight: 50 pounds. ® Abstracts in convenient format for supplementing per-
vides an air circulation-free Adjustable plexiglass sash. sonal files: _
area to conduct culture plant- Smooth fiberglassinterior Printed on only one side of the page.

ing, tissue staining or propa- allows easy cleaning. Page ruled for cutting to 3” x 5" card size.

gation, etc. Bujlt-in Ultraviolet Ships complete, ready to ) )
light keeps interior of hood - use. Price: $280. Write for You can subscribe to 12 issues of Abstracts of
contamination-free. free brochure. Mycology for a limited time in this first year for only

Hood is polyester reinforced ‘ $22.50. Check or money order should be sent to
with gass fibers. It's fire Abstracts of Mycology, 2100 Arch Street, Phila-

" 8805 Prospect, Kansas City, Mo. . )
resistant. P Y64132 delphia, Pa. 19103,

BIANT!

ONE OF A SERIES

POLYGUANYLIC ACID, MILES

@ /
....GPGPGPGPGPGPGPGpGpGpGpGPp....

WARING'S UNIQUE

Poly G is ready
for delivery from Miles

Poly G (molecular weight ~50,000) is the newest Miles
tool for applications to research in Molecular Biology. The
availability of Poly G broadens the scope of possible
studies on configurations and interactions of polynucleo-
tide chains and of their functions as template substances
for coding in protein synthesis.

ONE-GALLON BLENDOR!
PRECISION
ENGINEERED FOR
LABORATORIES!

Poly G is enzymatically synthesized. Typical preparations
possess S values near 4. Authenticity of the product has
been carefully established by end group analysis, con-
version to Poly X, and comparison of P, values found on ] Only one of its kind! Precision engineered for perfect mass processing, it
synthesis to ribose values found on degradation. mixes, blends, emulsifies, homogenizes, mascerates, disintegrates, grinds
and shreds in seconds! Three speeds, with two piece clamp-on lid, all
stainless steel container and blades. Removable center allows you to add

For further details, complete specifications, and price
schedule, request Bulletin B17.

materials as you wish! Quick, thorough, safe! No. CB-5 $295.00
M I I.ES LAB 0 RAT 0 Rl Es I N c NEW! SUPERPOWERED WARING BLENDOR WITH STAINLESS STEEL CONTAINER
! . HAS 2 SPEED HI-TORQUE MOTOR! Perfect where heavy usage, freedom from
RESEARCH PRODUCTS DEPT. breakage and controlled lab preparations are required. No. LB-1 $68.95
WARING PRODUCTS CO.
U.S.A.: Elkhart, Indiana 46514 Please write for full specifications Division of | 1
EUROPE: Stoke Poges, Slough, England or for answers to any questijons. L‘ MMIBSM:'P::AEZ%

WINSTED, CONN.
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14-21. French Physical Soc., 61st ex-
hibition, Paris. (The Society, 33 rue
Croulebarbe, Paris 13°)

" B

15-16. American Soc. for Artificial In-
ternal Organs, annual mtg., Atlanta, Ga. Is Is e
(P. M. Galletti, Dept. of Physiology, Em-
ory Univ., Atlanta)

15-16. Histochemical Soc., 18th annual
mtg., Chicago, Ill. (G. M. Lehrer, Div. of
Neurochemistry, Mount Sinai School of
Medicine, 11 E. 100 St., New York 10029)

15-16. Nucleic Acids Symp., Santa
Monica, Calif. (M. S. Dunn, 9325 Venice
Blvd., Culver City, Calif.)

15-16. Scientfic Photography, 2nd symp.,
Pacific Northwest Chapter of Biological
Photographic Assoc., Univ. of Washing-
ton, Seattle, (J. W. McKim, Symp. on
Scientific Photography, Univ. of Wash-
ington, Seattle 98105)

16-21. American Physiological Soc.,
spring mtg., Chicago, Ill. (The Society,
9650 Rockville Pike, Bethesda, Md.
20014)

16-21. Federation of American Societies
for Experimental Biology, annual mtg.,
Chicago, Ill. (FASEB, Convention Office,
9650 Rockville Pike, Bethesda, Md. 20014)

16-21. International Cartographic As-
soc., general assembly and technical conf.,
Amsterdam, Netherlands. (F. J. Ormeling,
Secretary-Treasurer, Bachlaan 39, Hil-
versum, Netherlands)

16-21. Society of Motion Picture and
Television Engineers, 101st semiannual
conv., New York, N.Y. (Executive Secre-
tary, 9 E. 41 St.,, New York 10017)

16-21. Society for Pharmacology and
Experimental Therapeutics, spring mtg.,
Chicago, Ill. (The Society, 9650 Rock-
ville Pike, Bethesda, Md. 20014)

17-19. Elementary Particles, Inst. of
Physics and Physical Soc., conf., London,
England. (Meetings Officer, Inst. of Phys-
ics and Physical Soc., 47 Belgrave Sq.,
London, S.W.1)

17-19. Technical Assoc. of Pulp and
Paper Industry, 4th annual water conf.,
Philadelphia, Pa. (Technical Secretary,
360 Lexington Ave., New York 10017)

17-19. Institute of Electrical and Elec-
tronics Engineers, Jackson, Miss. (J. E.
May, 1120 Auburn Dr., Jackson)

17-19. Urban Transportation, 2nd
intern. conf., Pittsburgh, Pa. (W. H.
Shepard, P.O. Box 1291, Pittsburgh
15230)

17-20. American Geophysical Union,
annual mtg.,, Washington, D.C. (F. R.
Boyd, Eastern Natl. Mtg. Committee,
AGU, 1145 19th St.,, NW, Washington,
D.C. 20036)

17-21. American Assoc., of Immunol-
ogists, Chicago, Ill. (Executive Secretary, | wpy will you find the M-5 the most desirable of all stereomicroscopes? Definition:
Massachusetts General Hosp., Boston) . ;

17-21. American Inst. of Nutrition, an- | Absolutely uniform, maximum sharpness throughout the field. Power: Easily
}’,',’ftlim’?.:,g'bg,'t‘_‘ﬁgf%jgés (iicdr e";ﬁ}it};‘? interchangeable eyepieces and attachment objectives provide a range from 5x to

Michigan State Univ., East Lansing) 200x with no change in accommodation. Versatility: You can choosevarious stands,
17-21. i . i - . .
cnemisfs, ’2‘;’{,‘5_.2;’?,“ ns]c-)c (S::,egf.‘;,l,ogi-rcﬂ: light sources, stages, polarizing, photographic and measuring attachments

Society, c/o Harvard Univ., 12 Oxford | |deally suited to your requirements.
St., Cambridge, Mass.)

17-21. Central Service Management, *The first name in Surveying Instruments,
American Hospital Assoc., Miami Beach, Photogrammetric Equipment and Microscopes.
Fla. (E. J. Lanigan, Conv. and Mtg. Bu-
reau, 840 N. Lake Shore Dr. Chicago,
I1. 60611)

17-21. Use of Isotopes and Radiation :
in Plant Pathology Studies, Intern. Atom- HEERBRUGG
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Better mousetraps you've heard about
.. . but pipets? Well, we've done it—
built a better pipet. We put the em-
phasis on accuracy and economy. We
proudly call our pipets FISHERbrand.

Each—and in this most comprehen-
sive line there are some 220 different
types and sizes—is individually cali-
brated and most are marked with the
accuracy tolerance. All markings are
permanent; large numerals reduce
errors, while fine graduation lines in-
crease reproducibility. Tooled or
ground and beveled tops assure bet-
ter delivery control.

Clinical pipets are made from
white-back tubing; clear-glass types
from tough borosilicate. These latter

Has Fisher really built a better pipet?

also have the new Tuf-Temp™ treat-
ment on top and tip that practically
eliminates chipping.

FISHERbrand pipets are singularly
low in cost to begin with, but addi-
tional discounts you can attain are
amazingly liberal. For example, on six
packages—12 to a package—you get
20% off, and FISHERbrand pipets are
assortable.

If you don't beat a path to our door
when we tell you about the neat-stack-
ing, space-saving, top-opening box,
our representative will be in touch
with you. Or you could get our free
FISHERbrand pipets brochure. Write
Fisher Scientific Company, 1396
Fisher Bldg., Pittsburgh, Pa. 15219.

J-606

@ FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemicals for Laboratories

c lat 0ok

in all th 1 21

: Atlanta « Boston - Chicago + Cleveland - Houston - New York

Philaéelphia « Pittsburgh « St. Louis + Union, N. J. + Washington + Edmonton « Montreal * Toronto » Vancouver
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1c Energy Agency and Food and Agricul-
ture Organization, symp., Vienna, Austria.
(J. H. Kane, Chief, Conf. Branch, Div. of
Technical Information, Atomic Energy
Commission, Washington, D.C. 20545)

18-19. Applications Related Phenomena
in Titanium Alloys, American Soc. for
Testing Materials, symp., Los Angeles,
Calif. (The Society, 1916 Race St., Phila-
delphia, Pa. 19103)

18-20. Computer Conf., Atlantic City,
N.J. (American Federation of Information
Processing Societies, 211 E. 43 St., New
York 10017)

18-20. Space Instrumentation for In-
dustry, southeastern instrument conf.,
Cocoa Beach, Fla. (A. L. Keith, 1127 S.
Patrick Dr., Satellite Beach, Fla. 32935)

18-21. National Council of Teachers of
Mathematics, 45th annual, Las Vegas,
Nev. (J. D. Gates, NCTM, 1201 16th St.,
NW, Washington, D.C. 20036)

18-2. International Hydrographic Bu-
reau, intern. conf., Monte Carlo, Monaco.
(Contre-Amiral Charles Pierre, Quai des
Etats Unis, Monte Carlo, Monaco)

19. Intensity of Casual Relationships in
Schizophrenia: Living in Imagination, As-
soc. for the Advancement of Psycho-

analysis, New York, N.Y. (The As-
sociation, 329 E. 62 St., New York
10021)

19. Oral Cancer Symp., 5th, St. Francis
Hospital, Poughkeepsie, N.Y. (M. A. En-
gelman, 1 E. Academy St., Wappingers
Falls, N.Y.)

19-20. 1967 Electronics and Instrumen-
tation Conf. and Exhibit, Cincinnati, Ohio.
(G. McVey, Procter & Gamble Co., Ivory-
dale Technical Center, Cincinnati 45227)

19-21. Extended Care Facilities in Gen-
eral Hospitals, American Hospital Assoc.,
Miami Beach, Fla. (E. J. Lanigan, Conv.
and Mtg. Bureau, 840 N. Lake Shore Dr.,
Chicago, Ill. 60611)

19-21. Child Dental Health, intern.
symp., London, England. (D. S. Berman,
British Paedodontic Soc. London Hospital
Dental Inst., Stepney Way, London, S.E.1)

19-21. Institute of Electrical and Elec-
tronics Engineers, southwestern conf., Dal-
las, Tex. (Office of Technical Activities
Board, IEEE, 345 E. 47 St.,, New York
10017)

20-21. Middle Atlantic States Textile
Industry Conf,, Charlotte, N.C. (G. L.
Bassett, Micro Switch, 2410 Dunavants,
Charlotte 28203)

20-22. Biological Energy Conversion,
conf., NASA Ames Research Center, Mof-
fett Field, Calif. (Letters and Science Ex-

. tension, Univ. of California, 2223 Fulton

St., Berkeley)
20-22. Ohio Acad. of Science, 76th an-

* nual mtg.,, Dayton, Ohio. (J. H. Melvin,

Executive Officer, The Academy, 505 King

+ Ave., Columbus, Ohio 43221)

20-23. German Roentgen Soc., 48th

| congr., Baden Baden. (H. Poppe, 34 Got-

tinggen, Gosslerstrasse 10, West Germany)

21-24. American Qil Chemists’ Soc.,
Memphis, Tenn. (C. H. Hauber, Executive
Secretary, 35 E. Wacker Dr., Chicago, Ill.

23-26. European Congr. of Neurosur-
gery, 3rd, Madrid, Spain. (S. Obrador,
Eduardo Dato, 23, Madrid 10)

23-27. American Soc. of Mechanical
Engineers, Chicago, Ill. (Meetings Man-
ager, The Society, 345 E. 47 St., New
York 10017)
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24-26. Coordinating Committee for
Human Tumour Investigations, intern.
symp., Rome, Italy. (W. Davis, C. Beatty
Research Inst., Inst. of Cancer Research,
Royal Cancer Hosp., Fulham Rd., Lon-
don, S.W.3, England)

24-26. Environmental Health Manage-
ment, natl. congr., New York, N.Y. (Dept.
of Environmental Health, American Med-
ical Assoc., 535 N. Dearborn St., Chicago,
111. 60610)

24-26. Frequency Control Symp., 21st
annual, Atlantic City, N.J. (Director, Elec-
tronic Components Laboratory, U.S. Army
Electronics Command, Attention: AMSEL-
KL-ST, Fort Monmouth, N.J. 07703)

24-26. Image Detection and Processing,
Inst. of Physics and Physical Soc., conf.,
Great Malvern, Worcester, England.
(Meetings Officer, Inst. of Physics and
Physical Soc., 47 Belgrave Sq., London,
S.W.1, England)

24-26. National Acad. of Sciences,
104th annual, Washington, D.C. (Office
of Home Secretary, NAS, 2101 Constitu-
tion Ave., NW, Washington, D.C. 20418)

24-27. Management Technology and the
Optimization of Research and Develop-
ment, American University Inst., Wash-
ington, D.C. (Center for Technology and
Administration, American Univ., 2000 G
St., NW, Washington, D.C. 20006)

24-27. Simulation and Training Conf.,
3rd intern., New York, N.Y. (J. E. Ek-
stromer, C1-250, SAE 3rd Intern. Simula-
tion and Training Conf., Douglas Aircraft
Div., 3855 Lakewood Blvd., Long Beach,
Calif.)

24-28. American Soc. of Tool and Man-
ufacturing Engineers, Chicago, Ill. (Direc-
tor, Engineering Conf., ASTME, 20501
Ford Rd., Dearborn, Mich. 48128)

24-28. International Office for Motor
Trades and Repairs, 21st congr., Tokyo,
Japan. (Japan Automobile Dealers Assoc.,
5.chome, 52-2, Jingumae, Shibuya-ku,
Tokya)

24-6. Lindauer Psychotherapy Week,
17th, Munich, West Germany. (Secretary,
Lindauer Psychotherapy Week, 8 Munich
27, Adalbert-Stifter-Str.31)

25-27. Power Conf., American Soc. of
Mechanical Engineers. Chicago, 11l. (Meet-
ings Manager, The Scciety, 345 E. 47 St.,
New York 10017)

25-27. British Nuclear Forum, 3rd
congr., London, England. (European
Atomic Forum, 26 rue de Clichy, Paris
9, France)

25-27. International Sugar Confection-
ery Manufacturers Assoc., congr., Amster-
dam, Netherlands. (B. H. Wellmann,
Nederlandse Vereniging voor Suikerwer-
ken Chocolade-verwerkende Industrie, Mar-
nixstr. 380, Amsterdam)

26-27. Advanced Technology Avail-
able for Commercialization, symp., Re-
search Triangle Park, N.C. (Director,
North Carolina Science and Technology
Research Center, P.O. Box 12235, Re-
search Triangle Park 27709)

26-27. International Lead Zinc Research
Organization, Inc., Montreal. P.Q., Can-
ada. (W. C. Hall, American Zinc Inst.,
Basford Inc., 1301 Avenue of Americas,
New York 10019)

26-27. National Acad. of Engineering,
Washington, D.C., 3rd annual. (Secretary,
NAE, 2101 Constitution Ave., NW, Wash-
ington, D.C. 20418)
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Only at Bausch & Lomb will you find so many gratings that you can
order by catalog number. As the world’s leading source for diffraction
gratings . . . in both quality and quantity ... we maintain a huge
stock and can also produce thousands of varieties from master gratings
on hand. Chances are the one you need is “on the shelf.” If not, and
we have to produce it from the master, delivery will take a little
longer . . . but not much.

You may want to replace an older grating with a more efficient
modern “‘blazed” grating. This frequently reduces exposure time by a
factor of 10 or even 100. For applications demanding the highest order
of precision possible under the present state of the art,a Bausch &
Lomb “Certified-Precision” Grating will give optimum resolving
power and efficiency.

You'll enjoy browsing through our current price book. It lists over
3000 different sizes and shapes. Write for Catalog and Price Book
35-261, Bausch & Lomb, 85639 Bausch Street, Rochester, New York
14602. There’s absolutely no obligation.

BAUSCH & LOMB (@)

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario.
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introducing
the “unfiat’’ TLC plate.

This TLC plate is not a conventional flatglass plate.

We say it's “‘unflat’” because we’ve precision-ground the
channel for the adsorbent beds into the plate. This

Kontes innovation provides an easy, accurate, and
reproducible technique for thin layer preparation.

And there's a variety of channel depths for
quantitative and preparative scale techniques.

No more tapes and feeler gauges, troublesome
applicators and cumbersome mounting boards. With
the new Kontes Chromaflex® TLC plates, you just pour
the slurry, then even it with the precision-ground
applicator rod. The channel in the plate and the
unground guiding edges control the depth—evenly.

The slurry adheres better and you use less of it.
Standard Chromaflex plates are 200 x 200 mm overall
with a 180 mm channel and two reference edges.
Channel depths are available in 125, 250, 500, 750,
and 1,000 microns—edges are permanently

marked with the proper depth designation.

.(There’s also a wedge-type plate with a graded

depth that decreases from 1,000 to 125 microns,

and a narrow plate with a 30 mm-wide channel.)

These new Chromaflex plates can be fully integrated with
our developing tanks, spotting hoods and pipets, recovery
tubes, sprayers, sandwich technique apparatus, storage
racks—everything you need for a complete TLC system.
Find out more about the TLC system with the
precision-channel plates. Contact your Kontes
representative or write for our TLC Catalog (TLC-1).

@Trademark of Kontes Glass Company

KONTES

Vineland, New Jersey

Regional Distributors: KONTES OF ILLINOIS, Franklin Park, I1l. « KONTES OF CALIFORNIA, Berkeley, Cal.
1598

Every Researcher's Dream

the NEW

SOmIFER

TM Branson

Cell
Disruptor

¢ Breaks all cells, spores, tissues 3
: (at below 8° C) :
000000000000 000000000000000

New Models

H-140-C $820
H-185-C $920

Attachments

3 types of cooling cells; continuous
flow; sealed chambers; micro tip;
cup horn; flow thru horn

¥ AUTOMATIC TUNING with variable power

1 WATTMETER OUTPUT for repeatability

¥ EXTREME POWER for large volumes
»” BUILT-IN TIMER —Set it and go to lunch

Booth 630—Federation Show

HEAT SYSTEMS CO.

72 Broad Hollow Rd., Melville, L.l., New York 11749 Phone (516) 692-9590
Exclusive distributors for Branson Sonifier Cell Disruptors
Subsidiary Smith Kline & French Labs
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ZETOPAN
FOR ALL

MICROSCOPIC
INVESTIGATIONS

The Reichert Zetopan is ingen-
iously designed for maximum
working comfort and operational
ease.

It has built-in illuminating sys-
tems for transmitted, reflected
and "“mixed” light, and offers
unlimited versatility, for investi-
gating transparent, opaque and
semi-opaque specimens.

Qutstanding features are:

Contrast Fluorescence Micros-
copy e Anoptral & Interference
Contrast  Polarization Interferom-
etry e« Cinephotomicrography and
Time Lapse System e Four alter-
nate Light Sources e Components
for research in metallography &
Polarized Light e Photomicrog-
raphy with 35 mm. and Polaroid
Land Cameras

ackKer

Request literature or demonstration

William J. Hacker & Co., Inc.

Box 646, W. Caldwell, N. J., (201) 226-8450
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NEW BOOKS
(Continued from page 1531)

Atomic-Absorption Spectrophotometry.
W. T. Elwell and J. A. F. Gidley. Perga-
mon, New York, ed. 2, 1966. 151 pp.
Illus. $6.50.

Basic Electrotechnology. N. Jones.
Elsevier, New York, 1966. 280 pp. Illus.
$8.50.

Biochemie und Physiologie der Alka-
loide. An international symposium held
at Halle (Saale), June 1965. Kurt Mothes,
Dieter Gross, Hans-Werner Liebisch, and
Horst-Robert Schiitte, Eds. Akademie-Ver-
lag, Berlin, 1966. 636 pp. Illus.

Biochemistry and Pharmacology of the
Basal Ganglia. Proceedings of a sym-
posium (New York), November 1965.
Sponsored by National Institute of Neu-
rological Diseases and Blindness and
Parkinson’s Disease Foundation. Erminio
Costa, Lucien J. Cote, and Melvin D.
Yahr, Eds. Raven Press, Hewlett, N.Y.,
1966. 254 pp. Illus. $10.95. There are 16
papers. '

The Bird Faunas of Africa and Its Is-
lands. R. E. Moreau. Academic Press,
New York, 1966. 434 pp. Illus. $18.

Boundary Value Problems of Mathe-
matical Physics. vol. 1. Ivar Stakgold.
Macmillan, New York, 1967. 350 pp.
Illus. $12.95. Macmillan Series in Ad-
vanced Mathematics and Theoretical
Physics.

Brain Mechanisms and Human Learn-
ing. Chester A. Lawson. Houghton Mifflin,
Boston, 1967. 142 pp. Illus. $4.50.

The Bureau of American Ethnology: A
Partial History. Neil M. Judd. Univ. of
Oklahoma Press, Norman, 1967. 151 pp.
Illus. $4.95.

Chemical Carcinogenesis and Molecular
Biology. Pascaline Daudel and Raymond
Daudel. Interscience (Wiley), New York,
1966. 166 pp. Illus. $7.

The Chemical Plant: From Process
Selection to Commercial Operation.
Ralph Landau, Ed. Reinhold, New York,
1966. 331 pp. Illus. $14.50. Twelve papers.

The Chemistry of Carbonyl Compounds.
C. David Gutsche. Prentice-Hall, Engle-
wood Cliffs, N.J., 1967. 157 pp. Illus.
Paper, $2.50; cloth, $5.50.

Congenital Idiopathic Talipes. James L.
LeNoir. Thomas, Springfield, Ill., 1966.
368 pp. Illus. $20.50.

Contemporary Social Problems. Robert
K. Merton and Robert A. Nisbet, Eds.
Harcourt, Brace, and World, New York,
ed. 2, 1967. 861 pp. Illus. $12.50. Fourteen
papers.

Contemporary Teaching of Secondary
School Mathematics. Stephen S. Wil-
loughby. Wiley, New York, 1967. 440
pp. Illus. $7.50.

Defense Management. Stephen Enke,
Ed. Prentice-Hall, Englewood Cliffs, N.J.,
1967. 399 pp. Illus. $10. Twenty papers.

Digest of Literature on Dielectrics.
vol. 29. Prepared by the Committee on
Digest of Literature, Division of Engi-
neering, National Research Council. Natl.
Acad. Sciences—Natl. Research Council,
Washington, D.C., 1966. 467 pp. $20.

Distribution and the Boundary Values
of Analytic Functions. E. J. Beltrami and
M. R. Wohlers. Academic Press, New
York, 1966. 130 pp. $6.50.

INCUBATORS

FREEZERS

CONTROLLEI

ENVIRONMENT.

WITH

RELABILTY

Heated, Refrigerated, Humidified
Temperatures from Minus 100°F to + 150
Humidity from 5% R.H. to 98% R.H.

® New! Series 66, Seamless Fiberglass Construct
@ (0. Control, Humidified
® Direct Dial Control

® “Frigid-Temp,” Cascade Refrigeration
® Temperatures to Minus 140°F
® Fourteen Standard Models

Send for Complete Descriptive Literature

FORMA SCIENTIFIC INCORPORATED
100 Millcreek Road, Marietta, Ohio 45750



hold
everything

. . . with these
MINIATURE ADJUSTABLE
POSITIONING CLAMPS

Precision-made rack and pinion
drives position Instrument Carrier
in any 3 directions plus circular arc.
Simple finger torque permits smooth,
easy adjustments. In chrome steel
for long service life.

Model C-1 — Adjusts 70 mm vert-
ical, 65 & 40 mm horizontal,...$35

Model C-2 — Same as Model C-1
plus circular arc adjustment. . .$45

Model SM-19 — One direction posi-
tioning, coarse and fine micro-
meter) drive. Approx. 70 mm travel.
Includes vertical bar......... $100

eric)l( sobotka
company, inc.

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272

1600

The Early Type Stars. Anne B. Under-
hill. Reidel, Dordrecht-Holland; Gordon
and Breach, New York, 1966. 296 pp.
Illus. $19.50. Astrophysics and Space Sci-
ence Library Series.

Elemente der Tierzucht: Genetik,
Mathematik, Populationsgenetik. Henry
Louis Le Roy. Bayerischer Landwirt-
schaftsverlag, Munich, Germany, 1966.
374 pp. Illus. DM. 75. )

The Elements of Continuum Mechan-
ics. C. Truesdell. Springer-Verlag, New
York, 1966. 285 pp. Paper, $5.40.

Employment, Race, and Poverty. Arthur
M. Ross and Herbert Hill, Eds. Harcourt,
Brace, and World, New York, 1967. 608
pp- $7.50. Twenty papers.

Fast Reactor Technology: Plant Design.
John G. Yevick and A. Amorosi, Eds.
M.LT. Press, Cambridge, Mass., 1966. 772
pp. Illus. $35. Eleven papers.

Fibre Reinforced Materials. G. S. Holis-
ter and C. Thomas. Elsevier, New York,
1966. 170 pp. Illus. $8.25.

The Flight of the Unicorn. Anthony
Shepherd. Abelard-Schuman, New York,
1967. 213 pp. Illus. $5.

Flora Palaestina. vol. 1, Equisetaceae
to Moringaceae, Michael Zohary. Israel
Acad. of Sciences and Humanities, Jeru-
salem, 1966. Unpaged. Plates. $30. Two
volumes.

Insect Hormones. V. J. A. Novak.
Translated from the second German edi-
tion (1960). Methuen, London; Barnes
and Noble, New York, 1967. 496 pp. Illus.
$16.

An Introduction to Energetics: With
Applications to Biology. J. H. Linford.
Butterworth, Washington, D.C., 1966. 231
pp. Illus. $9.

An Introduction to the Study of the
Moon. Zdenék Kopal. Reidel, Dordrecht-
Holland: Gordon and Breach. New York,
1966. 476 pp. Illus. $27.50. Astrophysics
and Space Science Library Series.

Introduction to the Unified Field The-
ory of Elementary Particles. W. Heisen-
berg. Interscience (Wiley), New York,
1966. 187 pp. Illus. $7.

Izmenchibost® Mlekopitaiushchix. A. V.
Yalokov. Nauka, Moscow, 1966. 363
pp. Illus.

Laboratory Methods in Microbiology.
W. F. Harrigan and Margaret E. Mc-
Cance. Academic Press, New York, 1966.
374 pp. Illus. $13.50.

Metabolic Derangements in Gastroin-
testinal Surgery. Bryan N. Brooke and
Geoffrey Slaney. Thomas, Springfield, 1l
1966. 181 pp. Illus. $8.

Mixed Boundary Value Problems in Po-
tential Theory. Ian N. Sneddon. North-
Holland, Amsterdam; Interscience
(Wiley), New York, 1966. 291 pp. Illus.
$12.75.

Modern Aspects of Electrochemistry.
vol. 4. J. O'M. Bockris, Ed. Plenum, New
York, 1966. 324 pp. Illus. $12. Four
papers.

Modern Elementary Statistics. John E.
Freund. Prentice-Hall, Englewood Cliffs,
N.J,, ed. 3, 1967. 444 pp. Illus. $9.25.

Moos- und Biicherskorpione. Peter Wey-
goldt. Ziemsen Verlag, Wittenberg, 1966.
84 pp. Illus. Paper, MDN. 6.

Mossbauer Effect Methodology. vol. 2.
Proceedings of the second symposium
(New York), January 1966. Irwin J. Gru-

4

VARI-PET.

ACIDS,
SOLVENTS
... ANY ACTIVE
LIQUIDS —
TRANSFER WITH
s« ==+ PRECISION AND
ABSOLUTE SAFETY!

spesm0zpR I

Now! Syringe type
variable, repeatable
pipetter with
“'no stick”
TEFLON* plunger!
Thanks to its exclusive
TEFLON and glass
construction, Vari-Pet
handles any active
liquid without danger
of sticking or freezing,
and within an accuracy
of ==0.5%; can be
preset for convenience.
The ideal syringe-type pipette for tests, col-
umn chromatography, milk testing, biological
infusions, tissue culture, pesticides, radio ac-
tive chemicals. Completely autoclavable;
comes in 1 ML (0.01 ML divisions); 2 ML (0.1
ML divisions) and 10 ML (0.2 divisions).
MONOSTAT VARI-PET — with metal luer
lock. Tip $16.50; with teflon tip $17.50
Available thru your laboratory supply dealers
v *T.M. DuPont

+ LT

20 N. Moore St., Dept.524, N.Y., N.Y. 10013

IMPACT

TENSILE — 1ZOD
INSTRUMENTED

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
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