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These three new ultracentrifuges will give you larger
volume separations at higher speeds than ever before

The MODEL L4 is a 65,000 rpm
Preparative Ultracentrifuge

With its 65,000 rpm drive, the
Model L4 can handle the highest
force separations possible today, in
either swinging bucket or fixed angle
rotors. The L4 can use all Model L
rotors and the new high speed L2-65
rotors to give you forces to 420,000 g
and capacities from 15 ml to

1600 ml. And if you want separations
on a still larger scale. ..

The MODEL L4 is also a
Zonal Ultracentrifuge

You can put 1725 ml in the L4’s
large-scale Zonal Rotor. This rotor
permits introduction of density
gradient and sample solution, and
recovery of fractions, during rotation,
and gives you 40,000 rpm and
90,000 g to induce separations.
However, if you want fractions in
even greater quantities than you can
expect from 1725 ml...

The MODEL L4 is also a
Continuous Flow Ultracentrifuge

The L4’s Continuous Flow Rotor
accepts sample solution at a rate of
approximately two liters per hour. As
sample solution flows in, supernatant
flows out and particles settle in the
gradient under a force of 90,000 g

at 40,000 rpm. For more about this
newest ultracentrifuge from Spinco
Division of Beckman Instruments,
write for Data File L4-5,

(Sf=Ye1 <s1-1a M INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA » 94304
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AT BETHLEHEM STEEL'S HOMER RESEARCH LABORATORIES . . .

Mettler helps blend raw

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

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

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

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

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

Learn about the advantages that Mettler balances
can bring to your production as well as to your re-
search projects. Request product information, a
demonstration, or an instrument to try out in your
own facilities. Write Mettler Instrument Corporation,
20 Nassau Street, Princeton, New Jersey 08540.
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Adult male wolf spider (Lycosa ra-
bida). This species was used in ex-
periments which tested the hypothesis
that male spiders initiate reproductive
display only after filling the palps
with sperm. Males treated to prevent
performance of the latter act displayed
courtship at the same age as control
males. See page 543. [Jerome S. Rov-
ner, University of Maryland]



“...or quench-corrected DPM
with 2 sigma % error...”

“He said the price is what?”

“...and E2/B of better than 100
at room temperature...hmmm...”

Show-Stoppers!

The new Beckman CPM-100™ and DPM-100™ Liquid
Scintillation Systems literally stopped the show at the recent
FASEB* meeting. And for good reason. These new systems
electronically compute data and provide readout in CPM,
DPM, or quench-corrected DPM with 2 sigma % error. And
of equal significance, they now make it possible to achieve
uncompromised performance and data quality from a room-
temperature system with 100-sample capacity.

These three-channel systems attain an E2/B of better
than 100 with no refrigeration. The degree of quenching is
accurately determined by external-ratio standardization, and
the entire system is easily calibrated with the adjustment
of only one control. They also feature a Command Tower
Programmer™ which allows the personal selection of sam-

ples and channels of interest. The CPM-100 and DPM-100
Spectrometers represent a major advancement in the field
of liquid scintillation analysis. Yet, the CPM-100 is priced
at $7,995.00f and the DPM-100 is only $8,995.00t.

For more information on these advanced liquid scintillation
counters, contact your Beckman Sales Representative today
about a demonstration, or write for Data File LLS-266-Sp.

==Yl S =180 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92634

INTERNATIONAL GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON

RIES: GENEVA;

*Federation of American Societies for Experimental Biology $Prices are stated in U.S. funds and are subject to change without notice.
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IF STERILIZATION IS A FACTOR
IN YOUR PRODUCT OR PROCESS. YOU NEED

AMSCO
Sterilizing Systems

Every day, U. S. industrial, pharmaceutical, hospital and research
centers process more material in Amsco Sterilizers
than in all others combined.

This exceptional leadership position has resulted from ... as well
as contributed to ... Amsco’s vast accumulation of knowledge
and unequaled array of “hardware” to serve this specialized field.

Whatever your process, product or microbicidal

AMSCQ

|>"N'DUSTR|'ALF> DYNAMICH

customized sterilizers and all supportive equipment. The result DIV. OF AMERICAN STERILIZER CO., ERIE,

requirement, Amsco can provide standard, modified or fully

will be dependable sterilization in specified volume, at a minimum
investment consistent with sustained low cost of production.

Amsco sterilizing systems may utilize pressure steam, ethylene
oxide mixtures, dry heat or any indicated combination of
sterilants. Controls may range from simple manual to the most
sophisticated of automatic programing and recording.

A brief statement of your needs will bring you the counsel of an
informed Amsco representative, or request technical brochure SC-318R1.

® Pharmaceutical house installation at
left incorporates a 62"x 84”x 84”
ethylene oxide unit with hydraulically
operated door and a 36"x 42"x 84"
pressure steam sterilizer. Fully
automatic controls for both units are
housed in the central console and the
complex is recessed into a

ceramic tile wall.

® Small unit above is Amsco’s
portable, high speed Dynaclave with
6”x 13” chamber which provides
positive pressure steam sterilization
at 250°F. or 270°F., automatically
timing selected cycles from

3 to 60 minutes.

® Other Amsco units range from
16" 16”x 24” to 62"x 84"x 30 feet.
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Macro analytical weighings that once took

2 to 3 minutes on a conventional

single pan balance...now take only 15 seconds
with automatic pre-weighing

Model 2463
(100 g capacity)—only $770.
Model 2462
(200 g capacity)—only $890.

 Unobstructed
weighing chamber

Maximum capacities
of 100 or 200 grams

ol

Taramatic”—the unique
mechanical taring system
—cancels fractional
container weight
—eliminates arithmetic
computations

Table-level
controls
7
_ Kb T — - All-digital readout
Automatic “pre-weighing.” s to 0.1 mg
(0-100 g)—and fine weighing

(0-1000 mg)—aon the dual-

range optical scale

eliminates |
trial-and-error

weight dialing sartoriuus

Division of Brinkmann Instruments, Inc., | Cantiague Road, Westbury, L. 1., N.Y. 11590



Another Brush Innovation in Recording:

The Brush Mark 280.

Once you've seen
it work,

the chain makes
a lot of sense.

People who use the Brush Mark 280
can get pretty possessive.

No wonder.

Truerectilinear traces socrispand
clear you'll never miss the message.
Dual recording channels a full 80
millimeters wide. Resolution the
likes of which you've never seen.
A pressurized inking system. Metri-
site pen positioning. Low cost chart

22 APRIL 1966

paper. Pushbutton choice of 12 chart
speeds. Solid state electronics. Re-
sponse as high as 200 cps at usea-
ble amplitude and better than 30 cps
full scale. System accuracy of 4%/

And now get set for the big sur-
prise: the performance-packed
Brush Mark 280 measures just 104"
x 18%" x 11%"1

Search no more for a full perform-

ance portable. No one but no one has
anything to compare with the amaz-
ing Mark 280. Ask your
Brush representative
for a demonstration.
Or write today for our
free booklet. Brush
Instruments Division,
Clevite Corporation, 37th and
Perkins, Cleveland, Ohio 44114.

CLEVITE

rush nsTRUMENTS DiIvisiON
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orning announces
glass pipet.

Now there are three new standards i
and one of them is what you shoul

New CORNING?® Disposable Glass Pipet: all the

advantages of sterile glass with a throw-away price

Here’s the disposable pipet you’ve been waiting for:
Glass—cotton plugged and sterile, yet economical

enough to use once and throw away. You get top

convenience that saves time and dollars.

You reduce possibility of cross-contamination.

Glass—but priced from just 7V2 ¢ to 10%2 ¢
apiece, depending on quantity.

Glass—inert, clean, non-permeable.

Glass—accurate, clear, with large and legible

markings.

Glass—won'’t warp in storage,
Glass—borosilicate.,

New PYREXZ® brand Tempered Tip Pipets:
totally new technique gives tip uniformity

Here are the first tempered-tip borosilicate pipets
to give you complete tip uniformity. Uniformity that

eliminates cleaning problems and carry-ovér
contamination problems.

We temper our borosilicate pipets without heating
the glass to its softening point. This eliminates the
chance of deforming the inner tip surface and creating
a hard to clean shelf.

New super-strength COREX® Pipets:
last so long they cut replacement costs 50%

410

That’s because COREX pipets are totally,

chemically strengthened so they outlast their

borosilicate counterparts by six times in lab service,
That’s why we promise you six times the life from

SCIENCE, VOL. 152



the disposable

jlass pipets,
)e using.

This new No. 7078 cotton plugged disposable Try them now. Enjoy all the proven benefits of a
serological pipet, 1 mlx 1/100, comes to you glass pipet with new throw-away convenience.
in handy completely sealed bags—25 sterile pipets And CorNING Disposable Glass Pipets are
per bag. No chance of contaminating an entire case combinable for discounts with your PYREX and
to get at just a few pipets. Corex labware orders to save you even more dollars,

The shelf pack gives you 10 of these 25-piece packs.
A case brings you two shelf packs—500 pipets in all,

We put the same amount of tempering for extra of Bactis, Mohrs, serologicals, Folin-Wus, micros,
strength in the tip, yet still keep complete control of volumetrics, and Ostwald-Folins.
glass consistency. For the extra strength of a tempered-tip

And we're doing it in new PYREX brand Tempered borosilicate, without any compromise in cleanability,
Tip Pipets— all the most popular types and sizes order new PYREX brand pipets today.

CorEex pipets, and why they can save you 50% of They’re a totally new standard in pipet
whatever you're paying now for replacements. performance and pipet value.
Are COREX pipets a premium product? You bet. More major labs are proving it every day.
Shouldn’t you?

Order the new standards in glass pipets—Disposables, PYREx brand Tempered Tips,

CoREX super-strength pipets—from your CORNING labware dealer. They’re all combinable for quantity
discounts, or write for more information to Laboratory Products Dept., Corning Glass Works,
9304 Crystal St., Corning, N. Y.

THE NEW STANDARDS COME FROM CORN'NG

LABORATORY PRODUCTS

22 APRIL 1966 a1



This 32 ton giant
was only the half

of it!

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

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

medium, or large) for your appli-
cation.

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

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

a subsidiary of Ritter Pfaudler Corporation

412
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But they needn’t. The frustrations of manually as-
saying enzymes can be broken with the Technicon®
AutoAnalyzer®The following procedures have been
automated at rates up to 60 samples per hour or by
continuous monitoring of column effluents:

amylase 6-phosphogluconate-1, dehydrogenase
cholinesterase hydrolytic enzymes

cytochrome oxidase lysolytic enzymes

amino acid decarboxylases NAD-NADH systems

dehydrase peptidase

alcohol dehydrogenase phosphohexose isomerase

lactic dehydrogenase phosphorylase

glucokinase acid phosphatase

glucose oxidase alkaline phosphatase
glucuronidase proteolytic enzymes

hexokinase suifatase

histidase glutamic oxalacetic transaminase
urease glutamic pyruvic transaminase
glutamine synthetase ornithine carbamoy! transferase
ornithine transaminase and others

Reaction rates...quantitation...
assay...chromatography

It is quite likely that we can automate the assay for
the enzyme system you have under investigation.

Contact us...we may already have done so.

In any case, we will be happy to furnish a selection
of reprints which report the methods and equip-
ment employed to effect significant savings in time,
labor and material.

ECHNICON

INSTRUMENTS CORPORATION
Ardsley (Chauncey), New York 10502 19
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Sorensen DCR Series now with temperature capability to 71°C.

All-Silicon
Power Supplies
to 20 kW.

Sorensen's wide range DCR Series has been up-dated and
improved. What's new about the DCR's? They are now 100%
silicon; ambient temperature capability is now to 71°C. «
Four 3-phase models have been added extending power
capability to 20 kW ; 24 models are now available with ranges
up to 300 volts. ¢ Multiple mode programming—voltage/

specifications and conform to proposed NEMA standards.
Front panel indicator for voltage/current crossover. These
features of the improved DCR (model numbers will have an
"A" suffix) are offered at no increase in price.

For DCR details, or for data on other standard / custom power

current [ resistance. « Voltage regulation, line and load com-
bined, is ==.075% for most models « Constant current range
0 to rated current. « DCR's meet MIL-1-26600 and MIL-1-6181

supplies, voltage regulators or frequency changers, call your
local Sorensen representative, or write: Sorensen, A Unit of
Raytheon Company, South Norwalk, Connecticut 06856.

MODEL SELECTION CHART
Voltage Amps, Model Price Amps. Model Price Amps. Model Price Amps, Model Price
0- 20 125 DCR 20- 125A $1055 250 DCR 20- 250A $1495 — —_ — —_ —_ —_
0- 40 10 DCR 40- 10A 325 20 DCR 40- 20A 525 35 DCR 40- 35A $ 710 60 DCR 40-60A $925
0- 40 125 DCR 40-125A 13% 250 DCR 40 -125A 1995 500 DCR 40-500A 2950 — — -—
0- 60 13 DCR 60- 13A 525 25 DCR 60- 25A 710 40 DCR 60- 40A %00 —_ — —_—
0- 80 5 DCR 80- 5A 325 10 DCR 80- 10A 525 18 DCR 80- 18A 710 30 DCR 80-30A 875
0-150 2.5 DCR150- 25A 325 5 DCR150- 5A 525 10 DCR150- 10A 710 15 DCR 150-15A 825
0-300 1.25 DCR300-1.25A 325 2.5 DCR300- 2.5A 525 5 DCR300- SA 710 8 DCR300- 8A 825

S

A UNIT OF RAYTHEON COMPANY
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Frequency distribution histogram of single-cell firings in
response to 4918 stimuli, and averaged evoked potential
to 200 stimuli [visual cortex of cat). Data courtesy of

Interested in on-line data reduction:

New GAT® 1000 offers
increased resolution for
signal averaging and
histogram applications

Research workers in medicine, chemistry and physics have
made significant advances with the aid of signal averaging
techniques using TMC’s CAT Computer of Average Tran-
sients. Now an improved version, the CAT 1000, offers the
proved advantages of previous models, plus new features
developed from experience with hundreds of successful in-
stallations. Here are some of the unique capabilities which
make the CAT 1000 the most advanced system available
for on-line signal analysis:

Expanded Memory Size. The CAT’s 1024-address mem-
ory permits accurate analysis of transients having long dura-
tions and containing high-frequency components. This
feature is especially important in two-input and four-input
investigations where only half or quarter of the memory is
available to resolve each input signal.

Greater Vertical Resolution. Memory capacity has been
increased to 10® — 1 counts per channel — a ten-fold in-
crease over earlier models. This allows the CAT 1000 to
make more sweeps and, consequently, to achieve a greater

S. S. Fox and J. H. O’Brien, see ‘‘Duplication of Evoked
Potential Waveform by Curve of Probability of Firing of
a Single Cell’’, SCIENCE, Vol. 147, 19 February, 1965,

H

Improved Histogram Capabilities. Only the CAT, with
available accessory equipment, provides convenient real-
time computations of time interval or amplitude histo-
grams on either a sequential or nonsequential basis. The
sequential mode is particularly useful for disclosing time
trends in the occurrence of repetitive events.

Statistical Correlation. TMC'’s updated COR-256 Correla-
tor facilitates on-line calculation of the autocorrelation
function of a single data signal or of the cross-correlation
function between two input signals. These data processing
capabilities can easily be adapted to power spectral density
analysis.

Other features of the CAT 1000 include faster {15-micro-
second) memory cycle time, provisions for internal data
transfer, and a wide range of readout accessories — includ-
ing Teletype printers and digital magnetic tape systems.

Contact your nearest TMC field office for full details
and application engineering assistance, or write: Mnemo-
tron Division, Technical Measurement Corporation, 441
Washington Avenue, North Haven, Connecticut.

improvement in signal-to-noise ratio.

MEASUREMENT

TECHNICAL

CORPORATION
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FISHER PRODUCT REPORT

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

Fisher is
making
accurate ¢
pH '
measurement
easier

Meet MPC and RRJ — two useful
newcomers in the growing line of
electrodes made, tested and guaran-
teed by Fisher Scientific. MPC is the
new Microprobe Combination Elec-
trode, a single electrode with which
you measure microsamples ’'way down
inside narrow-necked flasks, tubes
and bottles. (It’s longer and slimmer
than any other electrode you’ll find.)
RRJ is the Remote Reference Junc-
tion . . . an “isolation bridge’ that
lets you keep your reference electrode
out of hot solutions, incompatible
samples and other trouble zones.
Either or both will make your pH
measurements and titrations a lot
easier, All Fisher electrodes are made

by our own Instrument Division. |

Each one is individually tested to
make sure it has a linear response
over its specified pH and temperature
ranges. Fisher “Full Range” glass
electrodes — the ones you’ll use for
more than 909, of your work — are
accurate over the full 0-14 pH range
and from —5° to 100°C. There are
others for high temperatures and

rugged service, plus a full selection of
reference and metal electrodes. Every
electrode is guaranteed by Fisher and
can be used with most any modern
pH meter, such as the Fisher Accu-
met® 210 or 310. The complete story
on the complete line of Fisher elec-
trodes is in our Bulletin FS-265. (a)[_]

Nothing but 9@@
pure notes “Fu.J/
from Fisher *
solvents

The analysis of a top-grade Fisher
solvent is the purest, sweetest music
a chemist can hear. Corny ? Maybe..,
but it’s the kind of jazz that never
goes out of style in the lab world,
Fisher purity begins with the Ameri-
can Chemical Society’s strict specifi-
cations for analytical reagents. Every
Fisher Certified solvent has to meet
them. .. and the special-purity grades
go on from there. Spectranalyzed
solvents have transparent windows
for IR or UV spectrometry—or both.
99+ Mol 9, solvents have less than
19, total impurities. Pesticide Grade
solvents are purified especially for
pesticide extraction and analysis . . .
Electronic Grade for the allergic-to-
metal solid state experimenters. D-111
Dioxane has no more than 0.0000259
iron or heavy metals and often has
less than 0.0000059%. If you need a
special solvent for a special purpose,
just whistle for Fisher. (b) ]

sorbent, gives you 10097 decolorization

faster than any other adsorbent of

Need more data? Just check the liter-
ature you want and mail this page,
with your name and address, to Fisher
Scientific Company, 139 Fisher Build-
ing, Pittsburgh, Pa. 15219. F-533

equivalent particle size. It is especially
efficient at getting rid of organic con-
taminants, is also extremely effective
as a deodorizer and high-capacity
absorbent for gases . . . extra benefits

You'll wonder where
the yellow went
_When you use
Fisher's Clearsorh™ adsorbent

that mean it can be a major cost-cutter
and time-saver in many kinds of oper-
ations. A unique feature of Clearsorb
is that it won’t break down into dust,
consequently doesn’t smudge or stick
to skin and lab surfaces. Price: $12
a pound. To clear matters up, ask
for more details. ©

@ FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemicals for Laboratories

Complete stocks in all these locations: Atlanta « Boston - Chicago - Cleveland « Houston « New York
Philadelphia « Pittsburgh « St.Louis « Union,N.J. « Washington - Edmonton - Montreal - Toronto - Vancouver

416
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A few lines worth repeating...

Graphic Controls’ thermal recording oscillograph charts produce
distinct, black, clearly legible trace lines everytime.

The reason is the unique construc-
tion of our paper. We start with a
specially processed, high-density
undercoating that provides the black-
est possible trace. To this we add an
unusually sensitive, completely com-
patible surface coating that lets the
stylus glide evenly and smoothly.
Many critical areas that are blurred
or indistinct on other papers beconie
clear and precise with GC’s oscillo-
graph charts. Even the most complex
functions and inputs are recorded
easily.

Because the surface coating is
applied by a new process, there’s no
variance in thickness from edge-to-
edge. The caliper of the paper is con-
stant.Creep is eliminated and uniform
paper flow is assured. And at the
same cost as the paper you are now
using.

A. Thermal-reactant coating
B. Contrast undercoat
C. Substrate

In addition, GC's thermal recording
charts are water resistant, durable,
yet extremely lightweight. Their con-

G

o ‘
sistent performance has been proved
in major aerospace, industrial, and
scientific research applications.
Check the performance of GC’s
charts for yourself...and compare
them with your present papers. For
complete information, contact:

RECORDING CHART DIVISION
GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210




Growing cultures in the new
Fermacell fermentor can now be
achieved with push-button conven-
ience. Set the dials—throw the
switches—and a series of sequen-
tial operations control steam
sterilization and environmental
growth conditions. You enjoy
simple, semi-automated, up-front

You throw the switches...

control from initial sterilization to
final harvesting—including inlet
and outlet sterilization, agitation,
aeration, temperature, pressure,
foam and pH. The switches are
electrically interlocked to operate
in perfect sequence no matter
which switch is energized first.
Fermacell is available in three
sizes for working volumes of 40,
100 or 200 liters. One person
can remove the fermentor vessel

@&NBS

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

Let

this new
fermentor
do the
rest!

for cleaning, emptying or refilling
in less than 3 minutes. Designed
for basic laboratory research, this
pilot-plant fermentor is used to
grow aerobic and anaerobic
bacteria, streptomycetes, molds
and yeasts, as well as mammalian
and plant tissue cultures. A wide
range of accessories is available.

. Ready for a
 switch?
~ Write

today for
Catalog FMS/ 5215, 2

“See us at the American Society for Microbiology meeting, Bilimore Hotel, Los Angeles,

May 2-5, Booth numbers 4, 5, 6.”



Building with pre-tested, standardized digital Flip
Chip™ modules has these advantages.

You can build what you need now and expand later.
You can get another piece exactly like the one you
already have. Everything fits with everything else.
Plans are available. Mass production allows favorable
pricing. You have a wide selection to choose from.

Prefab

Experience has eliminated the bugs. Every module is
guaranteed for 10 years.

Power supplies, mounting panels, cabinets and as-
sorted hardware are also standard. Try a prefab. Try a
whole Levittown.

Write for a catalog.

dlilglilt[al!

MODULES - COMPUTERS

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 . Cambridge, Mass. » Washington, D. C. - Parsippany, N. J. «
Rochester, N.Y. « Pl"l|ad€[phla « Huntsville « Orlando « Pittsburgh « Ch[cago « Denver « Ann Arbor « Los Angeles » Palo Alto » Seattle « Carleton Place and Toronto,
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Challenging, Stimulating,
New books from SAUNDERS

For introductory and secondary courses

Ethane

New (3rd) Edition!
Noller-

Texthook of ORGANIC CHEMISTRY

By CarL R. NOLLER, Ph.D., Stanford University.

This New (3rd) Edition is designed to fit the needs of the
90-100 hour basic course in organic chemistry . . . for
both chemistry and non-chemistry majors. The author
gives equal weight to coverage of theoretical, experimen-
tal, and practical aspects of the subject. Systematically or-
ganized, the text introduces the student to the subject
gradually, basing each step on what has gone before.
Following an introduction to the scope of organic chem-
istry, two completely new chapters on chemical bonding
and reactivity provide a bridge from the usual course in
general chemistry to the study of organic chemistry. The
text has been extensively revised and several sections en-
tirely rewritten in line with current emphasis toward
physical aspects.

About 750 pp. Illus. About $8.00. New (3rd) Ed.—Ready April.

New! Masterson & Slowinski—

CHEMICAL PRINCIPLES

By WiLLiam L. MasTERsON, Ph.D., University of Connecticut;
and EMIL SLowiNskl, JR., Ph.D., Macalester College.

In this major new text for the full-year introductory
course, the authors depart from the traditional approach,
especially in the handling of descriptive chemistry, which
is organized around types of reactions (oxidation, reduc-
tion, acid-base, precipitation, complex ion formation, etc.)
instead of families in elements. Modern aspects of general
chemistry receiving more than customary attention include:
Metallic Bonding, ‘Chromatography, Mass Spectrometry,
Electrolyte Solution Theory, Free Energy and Entropy
Changes in Reactions. Heavy emphasis is placed on exper-
imental proof of principles and concepts, on quantitative
calculations that promote a logical approach to problem
solving and lab practice, and on particle structure of
matter,

About 650 pp. Illus. About $8.25, New—Ready April,

New (9th) Edition!

Harrow & Mazur—

Textbook of BIOGHEMISTRY

By BeNJaMIN HarrOw, Ph.D., Emeritus; and ABRAHAM
Mazur, Ph.D., both City College, City University of New
York.

Extensively revised, this New (9th) Edition gives the stu-
dent a sound, timely introduction to the basics in bio-
chemistry, and their applications. The initial thirteen
chapters present a solid core of biochemistry: chemical
structure and reactivity of biologically important com-
pounds, and their manner of biosynthesis and degradation.
The second half of the book surveys the major areas of
application of modern biochemistry. The authors have
kept pace with current concepts in theory and teaching
biochemistry—they have shifted emphasis to cellular
structure and function, and the role of genetics and phys-
ics in the chemistry of body function has been integrated
into fundamental concepts.

About 650 pp. Illus. About $8.50. New (9th) Ed.~—Ready April.

W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105

Please send and bill me:
[ Noller Organic Chemistry About $8.00

(Discount accorded full-time teachers listing affiliation)
[1 Masterson & Slowinski Chemical Principles About $8.25

[ Harrow & Mazur Biochemistry About $8.50

Name Affiliation

Sc4/22/66

Address in Margin
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Measure and Compare
biomedical signals

with the

hp 132A Dual-Beam
Oscilloscope!

22 APRIL 1966

In biomedical research, education or clinical applica-
tion, the Hewlett-Packard 132A Oscilloscope lets you
display physiological signals in a wide variety of fast,
useful manners: View stimulus and response of a
nerve at the same or different sweep speeds; or
measure pressure versus flow and a related signal
versus time simultaneously.

This unique measurement versatility is possible
because the two crt beams in the 132A Oscilloscope
are completely independent—and each has its own
vertical and horizontal amplifier.

Both vertical amplifiers have 500 kc bandwidth,
differential input and 100 xv/cm sensitivity, to permit
direct measurement of small signals (such as EKG,
nerve potentials or transducer outputs) without the
need for auxiliary amplifiers. The 132A vertical am-
plifiers have high stability and low microphonics for
clear, stable displays of bioelectric activity. Unwanted
pickup which is common to both plus and minus
input leads on each channel is attenuated by 40,000:1
for sharp displays on sensitive ranges. Outputs are
provided from both amplifiers for remote monitoring
or to drive a chart or tape recorder, and you can cas-
cade the amplifiers for usable sensitivity to 10 pv/cm.

The compact 132A is lightweight and easy to op-
erate. The crt graticule is marked in square centi-
meters and is in the same plane as the phosphor,
eliminating parallax error for more accurate visual
measurement. The sweep selector is calibrated in
time/cm, amplitude selectors in volts/cm—for direct
measurement simplicity. Triggering is simplified, and
stable displays are quickly obtained with automatic
triggering. Off-screen traces are quickly located with
a pushbutton beam finder. Price, $1275.

Check the versatility of the 132A. Then call your
Hewlett-Packard field engineer to discuss your appli-
cation. Orwrite for complete technical data to Hewlett-
Packard, Palo Alto, California 94304, Tel. (415)
326-7000; Europe: 54 Route des Acacias, Geneva.

Price f.0.b. factory.

HEWLETT inp; PACKARD

An extra measure of quality
107

same or different
sweep speeds!

Make simultaneous x-y
and time plots!

Plot two signals against
a common third!

Make x-y plots with
100 uv/cm sensitivity!

423



AST's ADVANCE Series computers are more than

just compatible...they're downright congenial

AS! COMPUTER DIVISION

424 SCIENCE, VOL. 152



BUCHLER'S ADVANGED
FRACTION COLLECTOR
IS NO BIG DEAL!

Shown with optional
photoelectric dispensing head

FRACTO \MAT.

(Tri-Purpose Linear Fraction Collector)

The FRACTOMAT is just 17%2” e Only 172" wide ¢ 260 Standard Tube Capacity with Adapters
wide and the only thing big about for Micro-collection ® Drop. Time and Volume (Syphon or Photo-
it is the kind of job it does. The electric) Collection ® Collection is Directly Into Test Tubes Pre-
most compact fraction collector venting Cross-contamination ® Safety Feature Prevents Loss of
available, the FRACTOMAT will Samples ® Racks Can Be Added or Removed As Often As Re-
save you valuable bench space  quired e All Stainless Steel and Anodized Aluminum Construc-
while offering many features that  tion ® Added Flexibility in Mounting Columns ® Dust Cover In-
other, larger units do not possess:  cluded at No Extra Cost
(Available for 220 Volt Lines)

Find Out More: Request Bulletin #53-4200

LABORATORY APPARATUS * PRECISION INSTRUMENTS

BUCHLER INSTRUMENTS, INC.

1327 18TH STREET, FORT LEE, NEW JERSEY Q07024

BUCHLER
INSTRUMEN?S

22 APRIL 1966 425




NOW AVAILABLE FOR THE FIRST TIME-THE LONG AWAITED, INEXPENSIVE

NEW
COREY-PAULING
SPACE %
FILLING
ATOMIC
MODELS
WITH 4
Kﬂ l.TUN S —————————

physical Chemistry Study Section of the National In-

stitutes of Health, Washington, D.C. Over 40 scientists
from more than two dozen research centers contributed
to the work of this Committee.

The CPK designs which emerged have been imple-
mented by the American Society of Biological Chemists

with financial support from the United States National
Science Foundation.

A definitive history and technical analysis of the
CPK Models has appeared: W. L. Koltun, Biopolymers,
3, (1965), pp. 665-79. Reprints are available upon
request.
These new CPK Models are offered by Ealing for immediate delivery
from stock: .

~—individually

—as Research and Teaching Sets, Protein Sets, Nucleic Acids

Sets and Steroid Sets each in heavy wooden storage boxes
—as 18 convenient pre-assembled structures

Get your free copy today of this new 32 page catalog.
Telephone, wire, telex, cable, or write to:

—
=
mmm THE EALING CORPORATION

2225 MASSACHUSETTS AVE., CAMBRIDGE, MASS. 02140 * TEL. (617) 491-1515 CABLE: EALING, TELEX: 94-6378
426 SCIENCE, VOL. 152

Note the strength
of the individual
linkages.

Locking connectors
are used

to assure

the planarity of
the amide group.




Polacolor film made this
picture of a corrosion pit
in 60 seconds.

+*POLAROID’+ & *'POLACOLOR"* @

It took the photographer exactly 60 sec-
onds to be sure he had the photomicro-
graph he wanted.

And that's the prime advantage of Pola-
roid color film.

If your first shot isn't exactly right, you
can take another immediately.

You don't go through the tedium of dark-
room procedure only to find the shot isn'’t
right. And you never run the risk of having
to repeat a difficult and time-consuming
photomicrographic setup.

You also get a finished print that's easy
to study, file, or clip to a report.

And since metallography is an extremely
delicate science to begin with, seeing the
picture seconds after the shutter clicks is
critically important.

You know if the exposure is correct.

You know if the filtration is correct.

You know if the color reproduction of the
subject is correct.

And you know all of these things in ex-

7~ actly 60 seconds.

POLAROID CORPORATION
Cambridge, Mass.



% TRANSMITTANCE

% T CONVERTED
TO ABSORBANCE

GILFORD DIRECT ABSORBANCE

0.000 A 1.000 A

2.000 A 3.000 A

Gilford Spectrophotometers utilize a unique principle to measure Absorbance directly.
The second and third decades, severely compressed in %—transmittance instruments, are
fuily expanded in Gilford Instruments—for equal accuracy and resolution throughout the
complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 3.000A —
or it can be readily recorded. Concentration is measurable directly over a 1000:1 range.

Add TWO usable decades and 0.001 4 resolution
.....to your ““old’’ spectrophotometer

Combining Gilford photometric elements
with your old monochromator can convert
your present instrument into a research
quality spectrophotometer superior to most
presently available systems—and at mod-
erate cost.

Recent advances in electronics permit
measurement of light with a sensitivity not
previously possible. In contrast, except for
minor improvement in materials, the per-
formance of quality optical systems has re-

mained essentially unchanged formanyyears.

You can now have a new, precision spec-
trophotometer of unsurpassed sensitivity
over the entire range from 0.000 to 3.000
Absorbance units (4) with resolution
throughout of 0.001 4. Exceptional stability

Gilford Instrument Laboratories

Qilﬁm model 200

SPECTROPHOTOMETER

Incorporated e Oberlin, Ohio 44074

—drift less than 0.005 4 per hour. Wavelength
range from 200 to 700 millimicrons.

This versatile instrument is convenient
for single-sample measurements, for con-
tinuous monitoring, for repeated clinical or
industrial quality-control testing. It gives a
4-place digital readout in Absorbance —or
the output signal may, if desired, be fed into
any standard linear chart recorder. Only two
controls. Eliminates shutter and dark cur-
rent adjustments. Completely line-operated.
NOTE: The Gilford Model 200 Spectrophotometer
can also be purchased complete with Monochro-
mator and Dual Lamp Source. Other compatible
accessories and attachments are available for
automating many laboratory procedures. Send for
specifications and quotation.

SCIENCE, VOL. 152



NTERNATIONAL
| CHEMICAL AND
“ NUCLEAR CORP.

SERVICE IN FINE CHEMICALS, BIOCHEMICALS ANO
RAMOISOTOPES FOR RESEARCH AND INDUSTRY

this catalog
brings you the most comprehensive selection
of radio chemicals, stable isotopes, and non-
labeled compounds (over 2730 llstlngs) avaﬂ-

szﬁg@gﬂg §§¢$@§°§
COCINICHL

i
e
i s

International Chemical and Nuclear Corp.

LEADING MANUFACTURER OF CHEMICALS FOR RESEARCH
13332 East Amar Road, City of Industry, California 91743 - Telephone (213) 962-347]
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#80. Air Conservation

October 1965. 348 pages. Illustrations. Bibliog-
raphy. Index. The Report of the AAAS Air
Conservation Commission, James P. Dixon,
chairman. Of interest to scientists and spe-
cialists in other disciplines.

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

#79. Science in Japan

October 1965. 496 pages. Illustrations. Bibliog-
raphy. Index. Edited by: Arthur H. Livermore.
A unique opportunity to get both a broad and
a detailed picture of recent scientific and tech-
nological developments in Japan.

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

#78. Man, Culture, and Animals: The Role of Animals
in Human Ecological Adjustments

August 1965. 304 pages. 10 illustrations. In-
dexes. Edited by: Anthony Leeds and Andrew
P. Vayda. Case studies of the relationships
among human populations, the animals they
use for food or food-getting, the plants signifi-
cant for maintaining both animals and men,
and the sociocultural usages by which plants,
animals, and men are linked in eco-systems.
Price: $8.00. AAAS Member's Cash Price: $7.00.

#77. Food Quality—Effects of Production Practices
and Processing

March 1965. 306 pages. References. Index.
Edited by: George W, Irving, Jr., and Sam R.
Hoover. This volume covers an important and,
in recent years, rapidly developing field of sci-
ence: the production, protection, and processing
ofl foodstuffs of high nutritional and esthetic
value.

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

#76. Agricultural Sciences for Developing Nations

1964. 230 pages. References. Index.
Edited by: Albert H. Moseman
Characteristics of agricultural systems in emerg-
ing nations—Research to devise and adapt in-
novations—FEducation and development of hu-
man resources— Establishing indigenous institu-
tions to serve advancing agriculture.

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

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 illustrations. Edited by:
Reidar F. Sognnaes. Symposium by 49 out-
standing coauthors on destruction of mineral-
ized structures by organisms and by physical
and chemical agents, ranging from rock boring
to bone resorption and tooth decay.

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

Circle Volumes

You Wish To Washington, D.C. 20005

Order . . . Please send the symposium volumes circled on this form, to:

80 7 78 B Y o U< P
< b Y- S

7 72 7 Iy ot i e State ............. Zip Code ............

70 67 66
Please check:

B ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member

]

|

|

|

|

|

} 77 76 75
|

|

|

=

| Payment prices.
|

Enclosed

( ) I am not a member of AAAS. )
( ) Please send Membership Application Form.

e i oA i WY o P ot o et S S it S i S S W T S o S e

Recent AAAS Symposmm Volumes

4, Aridity and Man

#72.

#T1.

#70.
#67.

#66.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C4
Clip out this Form. Fill in and Mail Today

American Association for the Advancement of Science
1515 Massachusetts Avenue, NW

1963. 2nd printing, 1965. 604 pages. 98 illustra-
tions. Edited by: Carle Hodge and Peter C.
Duisberg. “Best collection of background ma-
ferial . . . well balanced and highly readable
. probably the broadest and most nearly
complete treatment of arid lands yet published.”
Journal of Forestry, May 1964.
Price: $12.00. AAAS Member's Cash Price: $10.00.

Spermatozoan Motility

1962. 322 pages. 113 illustrations.

Edited by: David W. Bishop.

“This book is an excellent assemblage of re-

cent findings and reports of new data relative

to the perplexing problem of sperm motility

and includes the opinions and ideas of cytolo-

gists, biophysicists, biochemists and physiolo-

gists.” Journal of Animal Sciences, March 1963,
Price: $7.50. AAAS Member’s Cash Price: $6.50.

Great Lakes Basin

1962. 320 pages. 92 illustrations.
Edited by: Howard J. Pincus.
¢, .. Difficulty . . . in attempting to do justice
to all the topics covered in a book as rich as
this one in content, interpretation, and discus-
sion. . . . Highly recommended to scientist
and layman alike.” Transactions, American
Geophysical Union, December 1963.

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

Fundamentals of Keratinization

1962. 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.

“This book . . . makes fascinating reading for

all clinicians and research workers interested in

keratinising tissues.” Brit. Dental J., 1/15/63.
Price: $6.50. AAAS Member's Cash Price: $5.75.

Oceanography

1961. 2nd printing, 1962. 665 pages. 146

illustrations. Edited by: Mary Sears.

“I know of no other volume that so well de-

fines oceanography, its purpose, opportunities

and requirements.”—Science, 9 June 1961
Price: $14.75. AAAS Member’s Cash Price: $12.50.

Germ Plasm Resources

1961. 394 pages. 59 illustrations.
Edited by: Ralph E. Hodgson.
“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member's Cash Price: $8.50.

C)S$. ....... .. enclosed.
( ) Please bill me.
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REDUCTION

PRESS SWITCH

DETECTORS

COMBUSTION MIXING VOLUME SAMPLE VOLUME
L B e S
B A
SCRUBBERS
0, He

f !

performance-proved instruments for ELEMENTAL ANALYSIS

MICROCHEMISTS -
NOW DO G-H-N
DETERMINATIONS
AUTOMATICALLY

With the Perkin-Elmer Model 240 CHN
Analyzer you can simultaneously deter-
mine carbon, hydrogen and nitrogen to
within ==0.3% of theoretical value. The
Model 240 is the only instrument which
retains the proven Pregl-Dumas technique,

but enhances it by making it practically
auvtomatic.

The instrument combusts samples in the
convenient 1 to 3 milligram range in pure
oxygen. Total analysis time is 13 minutes.
A unique flow system is used, which per-
mits steady-state measurements of compo-
nent concentrations. Output signals are
constant voltages, with a 30-second read-
ing taken for each element; there is no
need to integrate the area under a voltage
peak. The analyzer automatically scans
each detector and records the signals on
the chart. All electronics are solid-state,

FLOW SCHEMATIC

Helium is the driving gas and pure Oz is used
for combustion. The combustion and reduction
furnaces, contained in one housing, are inde-
pendently heated to 900°C and 650°C respec-
tively. Halogens and sulfur are removed by
silver; other “scrubbing” materials may be
added as required. Excess oxygen is removed
and oxides of nitrogen are converted to nitro-
gen in the reduction furnace. The combustion
gases attain equilibrivm in a glass mixing
volume. The sample volume is a coil of tubing
12 feet long, allowing ample time for the
detectors to measure the steady-state gas con-
centration. Chemical traps are used to remove
CO:z and H,O between thermal conductivity
cells. The nitrogen is measured by reference to
pure helium in the third pair of thermal con-
ductivity cells. Each detector's output is elec-
trically independent and is recorded separately.

and the analytical section is contained in
a thermostated environment.

With reasonable care in weighing the
microsample, you can get a recorded
C-H-N analysis from the Model 240 which
is eqpal —or better—in accuracy than one
obtained by conventional involved pro-
cedures.

For a reprint of papers describing the in-
strument and its applications in micro-
analysis, write to: Instrument Division,
Perkin-Elmer Corporation, 723 Main Ave-
nvue, Norwalk, Connecticut.

- IEPWINL L AAED



Who knows what
you'll shoot tomorrow?
That’s why you need

“the system.” W

A complete studio
inone case—-confains
everything but your shooting space.

If you could carry your whole studio
in one hand, tomorrow’s location
assignments would be no problem.
And if those studio sessions could be
mastered by just one system of cam-
eras and lenses—wouldn’t that make
thingsquickerand easier ? That’s why
Hasselblad
500 EL—
accepts all
Hasselblad
lenses up to
500 mm.
and most
acces- S
sories.

The 500C—Hasselblad’s
workhorse. So reliable,
it’s orbited the earth on

every American-
manned space flight.

Hasselblad and accessories,
you can later buy another body,
and presto—you’ve got two com-
plete photographic systems...with
barely more equipment than one! So,
no matter who calls you up on the
phone, no matter what he tells you
to do on how short notice—just grab
your studio by its handle and run
out the door. The job’s in the bag
because ‘‘the system” is, too.

we created “the sys-
tem.” Because, with the
Hasselblad system you
can pack a whole studio’s
versatility into one case and
carry it away with you; and
interchange lenses and backs
and viewfinders and accessories
to complete virtually every
assignment—pronto.
In your new Hasselblad attaché-

case studio is the exact equip- Hassolblad
ment to suit your particular Superwide C
needs: A Hasselblad 500C body —with built-in
—the workhorse and favorite superwide

38mm lens to
make your own
universe that
y much bigger.

of leading pros; A Hasselblad
90°-SWC superwide-angle camera
for really tight quarters and creat-
ing unusual perspective shots; and
the new 500 EL electric camera for |
rapid-fire action shots, for remote
control, and for shooting with less
attention on mechanics and more on |,
your own creativity. Add some really |
sharp lenses—famous Zeiss optics to
accommodate all situations—from
50mm wide angle to potent telephoto.

Take along a few extra backs—
each providing instant midroll inter-
changeability to a different format,
different emulsion, different number
of exposures, or from roll to sheet
film. And to see your subject any
way you want—bring a magnifying
hood, prism finder, frame view-
finder. Round it all off with exten-
sion tubes, microscope adapter, and
filters.

Hasselblad accessories are all in-
terchangeable—so if you buy one

Custom build your own system. A
copy of the Hasselblad catalog will
describe the components to meet
your particular requirements. Write:
Paillard, Incorporated, 1900 Lower
Road, Linden, New Jersey.

HASSELBIAD

PART OF THE MANNED SPACE PROGRAM
SCIENCE, VOL. 152




lhere are

many laboratory
animal cages
for sale,

but...

ONLY ONE ISOSYSTEM ™. .

If you're looking for a way to reduce cross-contamination and safeguard experiments,
now is the time to try the versatile new ISOSYSTEM, animal housing system engineered
by Bioquest. ISOSYSTEM is the only one ready-made to control the spread of
airborne infections. And it is compact and easy to use. Overall dimensions with filter
cap in place are only 1234 x 8 x 8 inches.

This new compact ISOSYSTEM coordinates: (1) ISOCAP*, the disposable efficient
filter cap, a fibreglass-plastic web, with clear vinyl end windows; (2) made-to-measure
ISOLID*, laboratory cage lid of stainless steel or chrome plated with divider separating
food and water bottle (lids nest for storage) ; and (3) ISOCAGE®*, featuring the narrow
molded flange for snug fit of component systems—in clear polycarbonate, opaque
polypropylene or clear styrene acrylonitrile (SAN)—design permits nesting 8 cages

to one foot, twice the usual number of plastic cages.

| ]
Write or call us for full details: LAB CAGES, INC. Ian cauﬂs Inc
126 John St., Hackensack, N. J. 07602 201-487-6266 ’ ‘

SUBSIDIARY OF BECTON, DICKINSON and COMPANY

innovations from

bloquest:

... S0lving
today's research
problems

with tomorrow's
technology




With the Philbrick

Q3-A1P Universal
Operational Module

0.01% integrator

0.001% stabilized follower

. . .or all of these and more.

In fact, the uniquely flexible, self-pow-
ered Q3-A1P can bring to life just about
every circuit application, linear or non-
linear, of which one dreams for an op-
erational amplifier. The self-powered
Q3-A1P can be used as an instrument
on the bench or in Philbrick’s new Q3
system of modules and cases, and is
realistically priced at $408. To get all
the facts, phone the nearest Philbrick

engineering representative or get in
touch with Philbrick Researches, 25-S
Allied Drive at Route 128, Dedham,
Massachusetts 02026. Phone (617)
329-1600.

Engineering Representatives

Ala.: Huntsville (205) 536-8393, Mobile (205) 954-9298;
Ariz.: Phoenix (602) 265-3629; Cal.: Los Angeles (213)
937-0780, Palo Alto (415) 326-9800, San Diego (714)
222-1121; Colo.: Denver (303) 733-3701; Conn.: West
Hartford (203) 233-5503, Greenwich (203) 661-5140;
Fla.: Ft. Lauderdale (305) 564-8000, Orlando (305) 425-
55303 ; 11,2 Chicago (312) 676-1100, (312) 676-1101; Ind.:

Indianapolis (317) 3856-4249; La.: New Orleans (504)
242-5575; Md.: Baltimore (301) 727-1999; Mass.: Wake-
field (617) 245-5100; Mich.: Detroit (313) 838-7324;
Minn.: Minneapolis (612) 545-4481; Mo.: St. Louls
(314) 741-3779; N. M.: Albuquerque (505) 268-3941;
N. Y.: Buffalo (716) 835-6186, DeWitt (313) 446-0220,
Valley Stream (516) 561-7791; N. C.: Winston-Salem
(919) 725-5384, (919) 725-5385; Ohio: Dayton (513)
298-9964, Westlake (216) 871-8000; Okla.: Tulsa (918)
627-6199; Pa.: Philadelphia (215) 277-0559, Pittsburgh
(412) 371-1231; Tex.: Dallas (214) 526-8316, Houston
(713) 781-1441; Utah: Salt Lake City (801) 466-4924:
Va.: Alexandria (703) 836-1800; Wash.: Seattle (206)
723-3320..

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

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

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

The activity center of the LOWBETA®
II and WIDEBETA™ II Radioactivity
Counting Systems is the detector and
shield assembly. It has been specially
designed to provide the lowest back-
ground possible—0.5 cpm, at ranges up
to 50,000 or 1,000,000 cpm.

LOWBETA II is a moderate cost,
highly sensitive, low background system
that counts alphas and betas at rates up
to 50,000 cpm. WIDEBETA 1I is the
ultimate in a wide range, high sensitivity,
low background system that counts from

{

G

of " counters

0.1 to 1,000,000 cpm with less than 1%
dead time loss.

Both planchet counting systems have
capacities for up to 100 samples. They
provide flexible operation with a random
access automatic sample changer. They
have excellent background reproducibility
(+2 sigmas over a 24-hour period). A
variety of carefully matched accessories
and supplies facilitates counting opera-
tions of both.

LOWBETA II AND WIDEBETA II
Counting Systems incorporate the most

of activity...

1
i

i

F

e

advanced concepts in high-speed alpha
and beta counting. Their completely tran-
sistorized electronics insure reliable, pre-
cise performance.

For more information on Beckman
Planchet Counting Systems, contact your
local Beckman Sales Engineer or write
for Data File LN-166.

[S¥=Yol 433 =120 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES,
SCOTLAND: TOKYO: PARIS: CAPETOWN: LONDON
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Morton® Culture Tube Closures

meet all the microbiologist's needs

‘We're not seriously recommending that you
keep a rose under a Morton Closure, but this
highly efficient replacement for cotton plugs
does meet a host of needs in microbiological
activities. The well-known Morton Closure which
has been in use for over tem years was designed
by Dr. Harry E. Morton, Department of Micro-
biology, School of Medicine, The Universily of
Pennsylvania. The unique indentations and
pressure fingers grip and center the tube, and

the closure won’t come off when tube is tilted
or shaken. Because it’s made of stainless steel,
the closure resists corrosion; because it can be
used repeatedly, it’s economical. Its length per-
mits easy manipulation. The Morton Closure

scientific

reliably prevents contamination from the air.
Rate of evaporation is approximately half of
that with cotton plugs and there is no lint-
fouling. Closures can be color coded by placing
a drop of permanent marking ink on top.

Morton Stainless Steel
Culture Tube Closures, with fingers.
No. Tube Size, 0.D. Qty/Pkg. Package
T1390-13 13 mm 144 $17.85
T1390-16 16 mm 144 18.35
T1390-18 18 mm 144 18.85
T1390-20 20 mm 144 23.85
T1390-25 25 mm 72 11.60
T1390-38 38 mm 36 15.26

products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS

Regional Stocking Locations: Atlanta « Boston - Charlotte - Chicago - Columbus - Dallas « Detroit « Kansas City
Los Angeles « Miami « Minneapolis - New Orleans « New York - San Francisco « Seattle « Washington, D.C.

in Mexico: Hoffmann-Pinther & Bosworth, S.A.
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Now! 21 MCIlart Speeds Instantly....
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At The Turn

Of A Knob!

New Heath/ Malmstadi—Enke MULTI-SPEED CHART DRIVE

Lets You Select 21 Speeds

# All solid-state electronics ® Instantaneous selection
of 21 accurate speeds from 5 seconds to 2 hours per
inch (12 in./min. to 0.5 in./hour)—when using in-
ternal line frequency signal ® 21-position chart drive
switch features 5 rate scales—seconds per inch, min-
utes per inch, hours per inch, inches per minute, and
inches per hour ® All chart speeds are as accurate as
60 cps AC line signal, when using internal drive sig-

Heath Malmstadt-Enke Servo-Chart Recorder

Choose optional chart drive motors, or new multi-
speed chart drive to permit broad versatility to the
available time scales, and the potentiometric input
enables the Heath Servo-Chart Recorder to be used
with nearly all data outputs ® Completely assembled
& tested ® Ideal for lab & school use ® Ranges: 10,
25, 50, 100 & 250 mv full scale ® FREE brochure
available—See coupon.

EUW-20A, less 21 speed drive. . ............. $199.00
EUW-20M, with 21 speeds, Factory Installed. . . .$289.00

- FREE BROCHURE!

! . Contains complete
; description and
specifications of
new EUA-20-26
Multi-Speed Chart
Drive. Use coupon,

This Feature Now Available With These 2 Units!

________ —
Heath Company, Dept. 520-19 HEATE
Benton Harbor, Michigan 49022

[0 FREE brochure on EUA-20-26 Multi-Speed Chart Drive
[0 FREE brochure on EUW-20A Servo-Chart Recorder
[J FREE brochure on EUW-301 pH Meter/Electrometer

From 12”/min. to %2"/hour!

nal ® Auxiliary input terminals enable chart motor
to be programmed by external chart-drive signals
—enables unlimited variation in speeds ® Output
signal for synchronizing experimental events or syn-
chronizing other recorders ® Factory assembled &
tested. You can easily install it yourself in any Heath
EUW-20A.

EUA-20-26, multi-speed chart drive, 4 Ibs.. . ..... $89.00

Heath Malmstadt-Enke pH Meter/Electrometer

Install the new Multi-Speed Chart Drive for a new
high in versatility. Virtually perfect stability of the
pH recorder, plus the new chart speeds available allow
long period pH monitor of lakes & streams, biological
processes enzyme growth, conventional titrations, etc.
® Factory assembled and tested ® Any pH full scale
¢ FREE brochure available—see coupon.

EUW-301, less 21 speed drive. .............. $280.00
EUW-301M, with 21 speeds, Factory Installed.. .$369.00

or write Heath Name.
Company, Benton
Harbor, Michigan Address.
49022,
City. State Zip.
Prices and specifications subject to change without notice. EK-198
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SARGENT pH meters...

HIGH PRECISION DIGITAL—-MODEL DR

M High Precision—High Sensitivity

M Direct Digital Reading

M Drift Free

The Sargent Model DR pH meter combines
the explicit accuracy of a digital read-out
with the electrical accuracy of a precise po-
tentiometer. It is continuous reading, show-
ing the measurement quickly and directly
and following changes in reading through an
automatic self-balancing system based on
that proven in thousands of Sargent Record-
ers. Controls are no more complex than
those of an ordinary meter. Thus it combines
the best features of direct reading and null
balance instruments, extending the advan-
tages of both. Whether routine convenience
or research accuracy is the requisite, the
Model DR pH meter is a complete answer,

SPECIFICATIONS
Ranges: 0 to 14 pH, graduated at each 0.002 pH;
0 to 1400 mv, graduated at each 0.2 mv.
Temperature: manual compensation, 0 to 100°C;
automatic compensation, 0 to 100°C.
Relative Accuracy:* +0.005 pH within 4 pH
of buffer set point.
*Relative to buffer accuracy and assuming
proper standardization technique.
Absolute Accuracy: +1.4 mv (30.01 pH).
Repeatability: 3-0.002 pH; +0.2 mv.
Input Current: less than 10-12 amperes.
External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain
specified accuracy.
Price—$630.00 with accessories

For details, write for Bulletin pHDR

LABORATORY STANDARD-

B High Accuracy
M Direct Reading on a Clear 7%z inch Scale
W Drift Free

Modern in concept and modern in execution,
the Sargent Model LS meter meets the most
exacting requirements of the laboratory. It
provides accuracy and sensitivity suiting or
exceeding the majority of requirements; it
provides reliability guaranteeing “on call”
service without frequent rechecking or main-
tenance; it provides versatility for other
kinds of measurements and convenience in
simplified controls and a large, clear scale.
Thus it serves as a Laboratory Standard for
pH measurement.



like no other pH meters

MODEL LS

SPECIFICATIONS
Ranges: Meter: 0 to 14 pH, graduated each
0.1 pH; —700 to 4700 mv, graduated each 10 mv
(0 to +1400 mv by zero displacement).
Recorder: recommended for use with recorders
of 10 mv to 250 mv full scale range.
Temperature: manual compensation, 0 to 100°C;
automatic compensation, O to 100°C.
Relative Accuracy:* +0.03 pH within 4 pH
of buffer set point.
*Relative to buffer accuracy and assuming
proper standardization technique.
Absolute Accuracy: At meter, +5 mv
(%£0.05 pH) over full scale.
At recorder outlet, +£0.6 mv (+0.01 pH).
Repeatability: pH, +0.01 pH; mv, 0.6 mv.
Input Current: less than 1 x 10-12 amperes.
External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain
specified accuracy.
Price—$330.00 with accessories

For details, write for Bulletin pHLS

LINE OPERATED-MODEL PL

PORTABLE—MODEL PB

M Accuracy usually found only in
highest priced meters
H Interchangeable, plug-in power supplies
for alternate use
N Rugged construction for use in most
severe environments
These Sargent pH meters provide new and
unique execution, both electronically and
physically, to provide meters tailored to the
broad spectrum of today's applications, in
the lab, in the field, or both. Accuracy and
concomitant stability have been held para-
mount in view of their increasing importance
in present day technology, while complexity
has been reduced to a minimum in view of
the increasing cost of time used in adjust-
ment of maintenance. These new instru-
ments are completely new tools for the
chemist or technician and provide full reli-
ability of pH measurement.

SPECIFICATIONS

Ranges: Meter: O to 14 pH, graduated each

0.1 pH; —700 to +700 mv, graduated each 10 mv
(0 to +1400 mv by zero displacement).

Recorder: recommended for use with recorders

of 5 mv to 250 mv full scaie range.

Temperature: manual compensation, 0 to 100°C;
automatic compensation, 0 to 80°C.

Absolute Accuracy: At meter, =5 mv (*0.05 pH)
over full scale. At recorder outlet, +2.5 mv
(+0.025 pH). Manual temperature compensation—
+2°C. Automatic temperature compensation—
+-2°C (0° to 60°C) +5°C (60° to 80°C).
Repeatability: pH, +0.01 pH; mv, =1 mv.

Input Impedance: greater than 104 ohms.

Input Current: less than 1 x 10-'2 amperes.

External Resistance Tolerance: will accommodate
up to 10,000 megohms and maintain
specified accuracy.
Relative Accuracy:* +0.03 pH within 4 pH of
buffer set point.
*Relative to buffer accuracy and assuming
proper standardization technique.
Price—Model PL—$305.00 with accessories
Model PB—$265.00 with accessories

For details, write for Bulletin pHP




SANBORN > sensing > signal conditioning > recording / display / storage

Why search
and pay for "custom” recorders?

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

él
o :
i @08
. @08
I. £ 80" .-

0O = 29

Ac.D‘

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

Write for new 18-page catalog illustrating
and briefly describing more than 78 San-
born instruments and systems for all fields
of medicine and medical research. Request
Medical Catalog MSF-1.

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

HEWLETT =

PACKARD ﬁ SANBORN
DIVISION

Measuring for medicine and the life sciences
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Convenience
in pH

No need to squint or squirm. New Photovolt
pPH Meter 111 has unique tilting meter for
precise glare-free reading and pushbutton
controls for convenient operation.

Ask your Laboratory Supply Dealer or write

for bulletin.
PHOTOVOLT

Photovolt Corporation, 1115 Broadway, New York, N.Y. 10010
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If you
get no thrill
out of
running a still...

Try NANOGRADE Solvents For GLC

NANOGRADES? solvents were specifically
developed for pesticide residue tests by
GLC electron capture detection. But they
also meet the requirements of many other
GLC microanalytical applications—par-
ticularly when solvent and sample retention
times differ significantly.

With Nanograde, you can immediately
eliminate the danger and wasted time in-
volved in redistilling your own solvents.

Nanogrades have an extremely low total
residue after evaporation—about 15 parts-
per-million. Some impurities are controlled
to 10 parts-per-trillion.

Are your days of distilling over? Find out
now by sending for complete data on
Nanogrades:

ACETONE 0018
ACETONITRILE 2442
BENZENE 1043
CYCLOHEXANE 2941
ETHYL ACETATE 3427
HEXANE 4159
ISOPROPYL ALCOHOL 4359
ISO-OCTANE 6051
METHYL ALCOHOL 5160
PENTANE 6145
PETROLEUM ETHER 4977
TOLUENE 8092

Mallinckrodt
®

Mallinckrodt Chemical Works « St. Louis « New York ¢ Los Angeles

SCIENCE, VOL. 152



meet our No.1
anti-obsolescence
machine.

It's our new F-60 X-Y recorder—the one you missed if
you couldn’t get to IEEE this year. It has a sensitivity of
100 microvolts/inch, constant 1 megohm impedance,
and accuracy of 0.1% full scale.

and here’s why it won’t go out of style

Solid-state construction and modular design will keep it
up-to-date. Two modules are ready now: voltage and
voltage/time. More are coming. What this means to you is
a combination of versatility, accuracy, and sensitivity

you won't find in any other 8%” x 11" X-Y recorder. Except
perhaps in our #2 and #3 anti-obsolescence machines.
Watch this magazine for news about them soon.

Features? Here are the F-60's. Need we say more?

e cartridge-type pen * bench, table, or rack mount

¢ enclosed feedback pots e adjustable damping

e no slip clutches ¢ common mode rejection:

e rigid cast frame over 150 db

* weighs 26 Ibs. * transverse rejection:

e vacuum hold-down lets you over 40 db - ;
position, load, or remove e time sweep: 8 ranges from

paper while system is on 0.5 to 100 sec/in var|a n
Write for more information to: Recorders, 611 Hansen Way, recorder leISIOﬂ

Palo Alto, California 94303.
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Whatever you want to separate — we have all the
TLC chemicals and equipment you need. We offer
the largest selection of basic apparatus and various
pre-coated systems including new pre-coated foils,
new pre-coated glass tubes, and new pre-coated
glass plates. Over 50 different chemicals are in

“we have it!

You name it...

_e

stock, special sorbents for analytical
TLC and brand new grades for pre- .
paring layers up to 5mm thick. For
those with more specialize y
needs we have the original B-N Chamber f
horizontal and vertical development, continuous




o

ire controlled separations. We supply

equipment for Sandwich Development, Gradient
Layer Application, Thin Layer Electrophoresis,
and Preparative TLC. And we have the only 2-D
Radiochromatogram Scanner specifically de-
signed for TLC. If you need reference sources, we

o
%

have the most comprehensive bibliography currently
available. Our Applications Laboratory will provide
information on routine problems free of charge—
consultation on more complicated problems at rea-
sonable rates. For full details write to:

DESAGA/BRINKMANN

Cantiague Road, Westbury, N.Y. 11590




Whats ina Name?

Objectives of unsurpassed quality, if the name is ZEISS.

ZEISS offers the widest range of precision objectives. 132 of
them. From 1/.04 to 100/1.32. Many available exclusively
from ZEISS.

For instance, only ZEISS offers 4x, 10x and 25x dry Planapo-
chromats which provide unequalled sharpness across the
entire field. Only ZEISS offers a 100x Planapochromat for
phase-contrast work. Only ZEISS offers Ultrafluars which are
corrected across the entire visible spectrum—and beyond, for
exploring the invisible worlds of the ultraviolet microcosm.

All ZEISS objectives are parfocalized (except the 1x Plana-
chromat). And there is no such thing as a “selected” ZEISS
objective, since each must meet the precision standards which
have made the name ZEISS a synonym for quality for more than
a hundred years.

For complete information about objectives for your needs,
write Carl Zeiss, Inc., Dept.« sc, 444 Fifth Avenue, New York,
N.Y. 10018. In Canada: 14 Overlea Blvd., Toronto. Other offices
in Atlanta, Chicago, Denver, Los Angeles, San Francisco, Seaitle,
Washington D. C., Boston, Montreal, Winnipeg and Vancouver.



© STEREOSCOPIC
MICROSCOPE

MSF $145 ': ‘ v
KOEHLER RESEARH LLUMIATOR @i
99 =

®

POLARIZING MICROSCOPE |
MPS $269

Trans-lllumination Base for MSF $27

-
1
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thtnmicrewhjr
set ACA

$39.95

G
i
X

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
' eyl

BRGHED | |
RESEARCH = ¢~
BR-BMIC $775

LABORATORY
_ MICROSCOPE

WIDEFIELD FILAR
* MICROMETER
EYEPIECE

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

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

‘ [ Please send UNITRON'S Microscope Catalog. 4-U

Some other brands imply economy . . . UNITRON proves it . . . check our prices! {3 1 accept (without cost or obligation) your invitation

_ to try UNITRON Model for 10 days.

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

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

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- I
plete optical and mechanical accessories are standard equipment, rather than hidden extras “at
slight additional cost”. Coated optics are second to none. Original designs provide easy operation, l ADDRESS
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal
advantages that customers have learned to expect when they specify UNITRON Microscopes — plus ' eI STRTE
attractive prices which are so easy on your budget. ;

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know

this. it's the reason, really, why “UNITRON Microscopes are seen in the best of circles”. But why take
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow
any model (or models) for a free 10 Jay trial in your own lab. No cost . . . no obligation to buy
. .. not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to.try
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.

UNITRON

INSTRUMENT COMPANY « MICROSCOPE SALES DiV.
66 NEEDHAM ST. NEWTON HIGHLANDS &1, MASS
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This is Walter Mack. He’s been with
Beckman for 18 years. He’s helped
to produce thousands of quality
electrodes. He may be working on
your electrode now.

Skilled, experienced artisans like
Walter Mack handcraft every Beck-
man electrode to provide you with
the kind of quality machines cannot
duplicate. It is this unmatched quality
which assures you of the best possible
results from your electrodes for pH,
ORP, or specific ion measurements.

There are over 100 standard
electrodes available from Beckman
— each incorporating the pride and
experience of 30 years of electrode
production. Obtain a copy of the
Beckman Electrode Catalog by re-
questing Data File LpH-366.

Order Beckman for quality
with the personal touch. People like
Walter Mack assure you of the
finest performance from each and
every electrode.

[S¥=Yol 0 =1a M INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLEN-
ROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON
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14) I may be run over going to the hospital.

15) The hospital may burn down.

I understand: the anatomy of the body, the
pathology of the development of hernia, the
surgical technique that will be used to repair
the hernia, the physiology of wound healing, the
dietetic chemistry of the foods that I must eat
to cause healing, the chemistry of body repair,
and the course which my physician will take in
treating any of the complications that can occur
as a sequela of repairing an otherwise simple
hernia.

Patient

Lawyer for Patient

Lawyer for Doctor

Lawyer for Hospital

Lawyer for Anesthesiologist

Mother-in-Law

Notary Public

Date

Place

Data Collection and Systems Analysis

W. C. H. Prentice writes (Letters,
4 March) about the problems raised
by the increasing tendency to collect
data for their own sake, particularly by
means of questionnaire surveys. The
remedies he proposes deserve close at-
tention, for they can be generalized to
apply beyond the limited domain of
such surveys. The problem that Pren-
tice addresses is far more pervasive
and serious than may be realized. Be-
cause of the ease with which data may
now be collected and processed, in some
technical, economic, political, and social
fields we are almost being studied to
death. Many of the studies serve to
obscure rather than to illuminate the
central issues to be examined for effec-
tive decision-making. In addition—and
this is potentially more serious—many
such data collection studies are being
represented as valid systems analyses
of complex engineering, economic, po-
litical, and social problems.

In recent years some notable suc-
cesses have been achieved through the
application of the ‘“systems approach”
to a range of national security prob-
lems. The points of view and the tech-
niques developed in such predominant-
ly military systems have just begun to
be extended wholesale to nonmilitary
government, commercial, and industrial
sectors. Examples include the fields of
communication, transportation, urban
development, education, health, and
water-resources development. In the
next 5 to 10 years this trend will in-
crease sharply.

Systems analysis can be a powerful

tool for decision-making in which are
involved major allocations of resources
in complex situations characterized by
considerable uncertainty. Its essential
components include goal setting (ob-
jectives, requirements, constraints),
postulation and evaluation of alterna-
tives (modeling, simulation, cost-effec-
tiveness), and data collection (histori-
cal surveys, description of environ-
ment, structuring of relationships).
These components are circularly related
in the sense that the process of decision-
making involves sequential and itera-
tive application of goal-setting, alterna-
tive generation and evaluation, and data
collection at successively deeper levels
of analysis. The interactions among
these phases—together with consider-
able human judgment—yield adjust-
ments that ultimately converge to a
“best” decision. Representing as it does
the application of the scientific method
to practical problem-solving, systems
analysis is as applicable to problems
involving personal choices as to prob-
lems involving the selection of an anti-
missile missile system.

The basic point is that, in any of
these applications, any data collection
must be considered an integral part of
the systems-analysis process. When this
precept is ignored, considerable mis-
placed effort will result. These difficul-
ties will increase as the complexity of
the systems increase, for few limits can
then be placed on the quantity of data
that might be pertinent.

R. C. AMARA
Stanford Research Institute,
Menlo Park, California

Statistical Method

In reading the Reports in Science
during the last quarter of 1965, I noted
16 in which statistical procedures were
employed to the extent of making
statements about “significance” or cit-
ing P values. (This count did not in-
clude reports giving means, standard
deviations, or standard errors merely
as summary values.) In eight of these
reports I found errors in statistical
method resulting from failure to under-
stand the following:

1) The analysis of variance must be
compatible with the experimental de-
sign described.

2) With regard to regression: (i) The
correlation coefficient cannot “validate”
a regression. (ii) The square of the cor-
relation coefficient does not “demon-
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NEW! WARING'S ONE-GALLON LABORATORY BLENDOR
IS THE ONLY ONE OF ITS KIND IN THE WORLD!

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

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

NEW! BLENDOR CONTAINER AND
ACCESSORIES FOR SS510 SERIES CONTAINERS
(A) STAINLESS STEEL CONTAINER NO. SS510CB WITH
BEARING COOLED BASE

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

is positive. $79.95

(B) STAINLESS STEEL TEMPERATURE CONTROL COIL
NO. $§510TCC

All stainless steel coil accessory for

temperature control of container contents.
Construction allows free flow of material to
blades for unhindered blending action. $49.95
(C) STAINLESS STEEL FOAM ARRESTER NO. SS510FA
All stainless steel accessory prevents
introduction of atmospheres into mixtures

where excess foaming is not desirable. $16.95
(D) BLADES FOR SPECIAL BLENDING PROBLEMS

THIS 32 0Z. WARING COMMERCIAL BLENDOR
IS USED 4TO 1
OVER ALL OTHER BLENDORS. NO. 702-CR. $47.95

* For hospital, institutional and
scientific labs.

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

e Eliminates ‘‘Blind Spots,’’ blend-
resistant eddies and stratification.

e Container can be autoclaved.

e Two-speed superpower performance.

WARING PRODUCTS CO.
clk') Division of e
U‘b DYNAMICS CORPORATION D Please write for full specifications
[Z of AMERICA WINSTED, CONN. or for answers to any questions.

451
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Working with
an
ultracentrifuge?

GET
THIS.

DO &
29, B
WITH <
ALL
THESE. ‘

NEW “0AK RIDGE” TYPE
PLASTIC CENTRITUBES™

‘‘Oak Ridge'' type screw-cap
Centritubes do away with time-con-
suming metal sealing caps used in
preparative ultracentrifugation, and
at a fraction of the cost.

With a simple twist, they provide
all the liquid tight sealing protec-
tion of costly muiti-piece metal seal-
ing caps. They are available in 10,
30, 50 and 85 ml sizes; two ma-
terials: Autoclear polycarbonate or
polypropylene; and in two types: nar-
row and wide mouth. Narrow mouth
bottles are ideal for working with
infectious materials as the cap does
not come in contact with the ma-
terial. Caps are polypropylene.

See for yourself
Order today from your IEC dealer
Send for Bulletin PL

INTEFINATIDNAL@ EQUIPMENT CO.
300 Second Avenue . Needham Heights, Mass, 02194
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strate that x determines y.” (iii) When
the observations are not occurring ran-
domly about the regression line, then
the usual probability statements are not
valid.

3) When several values are con-
strained—for example, total 100 per-
cent—then probability statements about
the last value are dependent on those
made about the earlier values.

4) Subdivision of an ‘“observation”
into several ‘“readings” does not in-
crease the number of ‘“observations.”

S) Experimental groups composed of
members each treated somewhat differ-
ently from the others provide a dubious
basis for probability statements.

One report cited P values although
there was no clue to how they could
have been obtained. In none of the 16
reports was there any discussion of
whether results that were nonsignificant
were based on sufficient observations
so that an effect of interest or concern
could reasonably have been expected
to be demonstrated. I refrain from
commenting on more “subtle” prob-
lems, such as the validity of probabil-
ity statements based on planned vs. un-
planned comparisons, on multiple com-
parisons, or multiple analyses of the
same observations.

There seem to be too many week-
end statisticians, who don’t know much
about the art but know what they
like.

ARTHUR F. JOHNSON
Biostatistics Research Support Center,
Veterans Administration Hospital,
Hines, llinois 60141

Car Safety: Another
View of Science

In the picture it presents of the rela-
tions between science and society,
Unsafe at Any Speed, Ralph Nader’s
book about lagging automobile safety,
runs directly counter to other views of
science-and-society of recent years. The
trend has been to view science and
technology as plowing ahead, guided
only by their own internal value sys-
tems, applying new knowledge hastily
without regard to human and esthetic
consequences. In the force of this ad-
vance, according to the usual indict-
ment, not only the individual but even
organized institutions are almost help-
less.

Nader finds almost the exact oppo-
site. Application of scientific knowledge
to automobiles is slow and limited .. .

the tastes of the common man win out,
in least-common-denominator design
that is technologically stagnant. Despite
the acres of buildings symbolizing de-
votion to science, despite the giant prov-
ing grounds, the one revolutionary car
in 25 years is treacherous on the road
and remains uncorrected 5 years later.
The institutions of traffic safety . . .
are busily directing attention away
from science; they have even captured
the imprimatur of the President of the
United States with which to oppose the
spread of knowledge. A group of physi-
cians desperately erects a picket line
before the showplace of industry, de-
manding not freedom from dehumani-
zation by overweening science but some
small use of scentific design principles
that have been known for over a decade.
The picture is of a world-turned-up-
side-down, and suddenly reverted to
the 19th century. Yet the facts are
there.

The book constantly reminds one of
the struggles of science and technology
to aid human welfare 50 to 100 years
ago. Those efforts also met powerful
adversaries. . . . The time between the
first invention of the railroad air brake
and its full adoption exceeded 25 years.
Long delay in the use of the automatic
railroad-car coupler exacted tens of
thousands of workers’ lives before the
Railway Safety Appliance Act of
1893. . . . Even the promulgation by
an uncritical automotive technical so-
ciety of comfortable recommendations
for the industry which funds its work
has a historical ring; the same sort of
“professional” engineering phenomenon
was attacked in even greater detail by
the English sociologists Sidney and Bea-
trice Webb more than 50 years ago. . . .

Nader’s implied solution is federal
control, but he also notes the lack of
an organized constituency of informed
scientists and engineers. There are two
such organizations in the medical pro-
fession, neither beholden to the auto-
mobile manufacturers. In effect, they
are carrying the entire burden of repre-
senting the consumer’s interest wher-
ever there is a need to speak out about
automobile safety. Similar organizations
among engineers and scientists would
provide a fitting opportunity for public
service. In a world which misunder-
stands the role of the scientist in shap-
ing society, an organized voice demand-
ing scientific reform for human bene-
fit would fill a great need.

HENRY H. WAKELAND
179 Rockaway Avenue,
Garden City, New York 11530
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FIRST IN ORION'S NEW SERIES OF CHEMICAL SENSING ELECTRODES

now—measure calcium ion activity directly
with any expanded scale pH meter
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Number One in a series of specific
ion electrodes, the Calcium Activity
electrode from Orion Research Incor-
porated is the first major advance in
potentiometric electrochemistrysince
the glass electrode.

This electrode makes possible, for
the first time, direct rapid continu-
ous measurement of calcium ion ac-
tivity in aqueous solutions.

In applications where concentration
measurement is required the elec-
trode makes an ideal endpoint de-
tector for EDTA.

SELECTIVITY

The electrode is extremely selective
for calcium ion. Measurement of a
millimolar calcium solution can be
made with negligible error due to the
presence of a 100-fold excess of so-
dium or potassium. The electrode is
at least 50 times more sensitive to
calcium than magnesium.

INSTRUMENTATION

Required instrumentation: any mod-
ern expanded scale pH meter or
millivolt electrometer and a con-
ventional saturated KCI reference
electrode. Technique is similar to
that of simple pH measurement.

Use this coupon to request complete product literature

or an electrode for evaluation.

[ Please send a copy of the Calcium Activity Electrode bulletin.
[ Please arrange a demonstration through my laboratory supply dealer.

Name

AVAILABILITY

The Orion Calcium Activity electrode
is priced at $145.00 and is available
from major laboratory supply dealers.
It is supplied as a kit with complete
instructions, ion exchange and refer-
ence solutions, porous membranes,
and all necessary handling equipment.
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CONDENSED SPECIFICATIONS

Concentration range: from saturated
calcium solutions to 105 m/1.

pH range: 5.5 to 11 pH
Temperature range: 0 to 50° C.

Electrical resistance: 25 megohms at
25° C.

Street

City State ZIP

Laboratory Supply Dealer

ORION RESEARCH INCORPORATED

11 Blackstone St., Cambridge, Massachusetts 02139/(617) UN 4-5400
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CHOOSE A LEITZ SM FOR YOUR MEDICAL STUDIES

Only the finest professional instrument will do for those
important, searching, pre-clinical years. The only real
“bargain” in medical microscopy is quality. The LEITZ
SM is an investment, where every dollar buys features de-
signed to deliver unfailingly reliable performance. Before
you purchase any microscope, examine the LEITZ SM
and compare these features:

1. Single-knob focusing —combines fine and coarse fo1
faster, more convenient operation; never needs lubrication.
2. Incomparable LEITZ optics —note sharp resolution
throughout the entire range of magnification.

3. Graduated mechanical stage—conveniently placed
controls, either standard or coaxial —accepts all slide sizes,
permits instant location of any specific field.

4. Spring-loaded objective mounts —a protective feature
—slide and high-powered lenses are not easily damaged.

454

5. Anti-reflection coating— tubes, optics and condensers
are coated to increase light transmission and reduce flare.

6. Extra-wide range of magnification —35X to 1250X.
7. Monocular, binocular or trinocular tubes — 360° rotat-
able — one-step interchange and lock-in.

8. Built-in low-voltage illumination—variable, high-inten-
sity light source.

9. Periplanatic, wide-field eyepieces— color correcting,
compensating to match the objectives.

10. Optional high-eyepoint eyepieces for wearers of
glasses.

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10018
Distributors of the world-famous products of
Ernst Leitz G.m.b.H., Wetzlar, Germany—Ernst Leitz Canada Ltd.

LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPES
62388
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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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Cost of Research

The cost of doing research has climbed uninterruptedly since 1940,
but the rate of increase has recently slackened. The average increase
was about 7 percent a year from 1940 through 1955, and 8 percent a
year from 1956 to 1960. Since 1961 it has averaged about 4 percent
a year. These rates are averages derived from records kept by 17 research
organizations which represent, in approximately equal numbers, indus-
trial, private nonprofit, university-contract, and federal organizations.
They take account of salary increases, the greater cost of increasingly
expensive and powerful equipment, and all other costs (except capital
expenditures) involved in hiring a research scientist or engineer and
providing him with what he needs to get on with his research. The data
are reported in an updated version* of a study by Ellis A. Johnson and
Helen S. Milton of the Operations Research Office (now the Research
Analysis Corporation) which was the subject of a’ Science editorial on
26 August 1960.

The unit used in the calculations is the “technical man,” who is defined
as “the professional scientist or engineer, together with his supporting
technical, administrative, and housekeeping staffs, and his machines and
equipment, i.e., the man plus the overhead costs.” If-1950 is taken as a
base year and the cost of one “technical man” in that year is set at 100,
the cost of a technical man was 138 in 1955, 201 in 1960, and 242 in 1965.

These index numbers facilitate comparisons of the amount of research
effort that different amounts of money purchased in different years. For
example, a dollar spent on research in 1965 purchased 82 percent as
much technical effort as a dollar spent in 1960, or 57 percent as much
as one spent in 1955, or 41 percent as much as one spent in 1950. In
1965 the nation’s expenditures for research and development were 8
or 9 times as great as in 1950, but, according to the cost-of-research
index, the research effort was only 3 to 4 times as great. The level of
effort may now have reached a temporary plateau. The budgeted increase
of 5 percent, from 1966 to 1967, in federal expenditures for research is
barely more than the 4 percent needed to keep pace with the current
rate of increase in research costs, and the budgeted increase for all
federally supported research and development will be less than enough
to match the increased cost.

The cost-of-research index provides a useful refinement in translating
dollar units into units of effort. But research effort measured in this
fashion should not be equated with research accomplishment. The 1965
technical man with a computer cost more, and probably accomplished
more, than the 1955 technical man with a desk calculator. For some
kinds of work with some kinds of equipment, it would be possible to
make reasonable estimates of the different - costs and accomplishments.
These estimates, like the cost-of-research index, would help to focus
attention on some of the more difficult judgments that will have to be
faced. What are the comparative scientific, practical, and social values
of different kinds of research, in different fields, at different stages in the
development of a research area, and with different degrees of closeness of
relationship to useful application or to the formulation of more pene-
trating scientific generalizations? There is much need for thoughtful
judgment in assessing what we are accomplishing and in deciding what
we should try to accomplish.—DAaEL WOLFLE

* Helen S. Milton, ‘*‘Cost-of-Research Index, 1920-1965,” Technical Paper RAC-TP-209,
Research Analysis Corporation, McLean, Virginia (March 1966).



NEW MODEL 3375 TRI-CARB®
LIQUID SCINTILLATION SPECTROMETER...

SBCINTILLATION SEPECTROMETE ™S

TR-CARE SONTRLATION SPECTROMETER
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with these exclusive features:

= Push-button channel selection for single,
double or triple label experiments; front panel
adjustment permits normalization as required
to retain factory-optimized counting con-
ditions

» Patented, volume-independent Automatic
External Standardization using a compound
source of Americium-241 and Radium-226;
choice of Ratio or Count methods of
standardization

= Patented, “3+2" counting channel configu-
ration; three completely independent chan-
nels of pulse-height analysis, each with
precision gain control and continuously
adjustable discriminators...two additional
channels exclusively for Automatic External
Standardization

= “On-line” electronic computation with con-
tinuous display of count rate and percent
standard deviation; push-button selection of
desired display, and full print control; com-
plete selection of all possible Channel Ratios

= |[BM Selectric Typewriter data presentation
on continuous pre-printed forms ... easy to
read, organize and file

Model 3375 gives you these exclusive features
and the latest, reliable integrated circuitry, plus
the outstanding performance that is typical of
all new Tri-Carb Spectrometer Systems. For
complete information see your Packard Sales
Engineer or write for Bulletin 1057B to Packard
Instrument Company, Inc., 2200 Warrenville
Road, Downers Grove, lllinois 60515.

Paclsard
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COMPREHENSIVE Z200M

TOTAL FLAT FIELDS

AWARD WINNER

The association of the Flat Field Optical System and Continuously Variable

Magnification in Flat Field Dynazoom® is bringing a New Era of Advanced

Microvision. To choose instantly the one magnification just right for your

own eyes and the specimen . .. To see and photograph the image focal plane sharp . . . These unique

advantages will make you, too, a proud and enthusiastic member of the growing Bausch & Lomb elite.




BAUSCH & LOMB (@)
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SUBJECT: Stage Micrometer with .0Tmm divisions
MAGNIFICATION: 400X
OBJECTIVE: 40X Flat Field

The need for center to edge refocusing has been eliminated by the new Dynazoom Flat Field Optical System.
Prior to the Bausch & Lomb design, curvature of field was accepted as a normal condition, exceptin premium-
priced microscopes. But now, thanks to Bausch & Lomb Flat Field Dynazoom, your image is always focal
plane sharp from its center clear to the edge, with every objective. Just choose your objective and focus

anywhere within the area of a specimen. You will spend all your time in uninterrupted, resultful examination.



LET YOUR OWN EYES DECIDE

Photographs taken in Strasenburgh Pharmaceuticals Research Center, Division Wallace & Tiernan Inc., Rochester, N. Y.
Some things defy description and the Continuously Variable Magnification of Dynazoom is one of them.
You just have to see it in action to appreciate it. All of Dynazoom’s outstanding quality features will be most

clearly shown in a trial in your own laboratory. Let your own eyes decide. Ask for a demonstration. Send
for brochure 31-185 and the Model Maker-Cost Finder. Use the

Reader Service Card in this magazine to get all the details. BAUSCH & LDMB @
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®
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Do

you need
new
glasses...

or
Mallinckrodt

thin layer
sorbents?

A change to Mallinckrodt SilicAR®
sorbents is like getting a new set of
eyes. Spots sharpen. Clarity improves.
Uniform results become a matter

of course.

The uniformity of Mallinckrodt silicic
acid is legend. Our purity specifications
excel the standards of comparably
priced sorbents. And, further, we provide
tight control of organic contaminants—
the source of greyness on charred plates,
contamination at the solvent front and
other TLC troubles. Few sorbents offer
this control.

There’s an additional advantage in our
fluorescent sorbents. The phosphors emit white
light instead of green, resulting in superior uv
visualization. The photos at left compare the
same sample on a green plate (top) and our
white plate (bottom) under uv.

If you haven’t been seeing spots like you should,
don’t blame your glasses. Blame your “‘specs.”
Order a supply of SilicAR sorbents from your
Mallinckrodt distributor.

For product data write Dept. TLC

MALLINCKRODT CHEMICAL WORKS
St. Louis, Missouri 63160
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mail coupon for FREE booklet

membrane filters
& apparatus

with description of Membrane Filters used
for separation and enrichment in ultrafil-
tration, microbiology, medicine, chemistry
and industry.

THIS NEW
16-PAGE BOOKLET

gives the following data:

Filter porosity.
Filter performance,

Retention efficiency.

Special grid data.

Resistance to chemicals (with tables).

Analytical investigations with constant
weight membrane filters.

Sterilization of membranes,

General filter data.

Complete specifications for all kinds of
S&S Membrane Filters, with applications
and other notes.

Celiulose acetate membranes for
electrophoresis.

C © ONOOHLWN =

S&S Membrane Filter Apparatus including
new Micro Filter Apparatus, Collodion
Bag Apparatus for concentration of
proteins, and Hellfritz Osmometers. All
specifications given.

All text categories are completely illustrated. A
bibliography of available literature is described
and keyed. A postage paid card is included for
your convenience when you request material from
the bibliography.

For your free copy of this new and complete refer-
ence guide, mail coupon below.

Carl Schleicher & Schuell Co.
Keene, New Hampshire — Dept. 5-64

D Send me the new S&S Membrane Filters
and Apparatus Bulletin No, 88

MAIL COUPON TODAY @

Name

Company.
Address
City.

State Zip Code.

L ——
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A. Hamberger (Goteborg) discussed
the ability of nerve and glial cells to
increase their respiratory enzyme ac-
tivity during increased functional de-
mands. The changes were not similar
in size and time-course for the two cell
types. The increased activity of suc-
cinoxidase seemed to parallel the in-
crease in the mitochondrial mass. The
enzyme changes did not necessarily fol-
low the changes in proteins, RNA, or
volume of neurons.

A. Lajtha (New York) described the
properties of active mediated transport
processes involved in the passage of
amino acids into and out of the ner-
vous system. If rates of influx and ef-
flux and affinities are known, concen-
trations of compounds in the cerebrum
can be predicted. Similarly, from effects
on flux, effects on concentrations can
be predicted. These results show the
importance of uptake and exit processes
in controlling the amount and distribu-
tion of cerebral metabolites.

Each visitor. through his assigned
contacts in the host country’'s various
institutes, arranged some demonstra-
tions of important aspects of meth-
odology at these institutes. In addition
to visits to laboratories in Budapest,
where the demonstrations by J. Szenta-
gothai and his colleagues at the
Anatomical Institute and those by G.
Adam at the Physiology Department
deserve special mention, two scientific
excursions were organized, one to Pecs
and one to Tihany.

On the excursion to Pecs the depart-
ments of the Pecs University Medical
School engaged in brain research were
visited. E. Grastyan showed a proto-
type of a 128-channel analyzer for bio-
electric potentials developed in collabo-
ration between this institute and the
Hungarian Central Physics Department.
E. Endroczy showed microinfusion
procedures for the topographical study
of chemical mediators in the conscious
animal. G. Szekely discussed studies in-
volving neuroembryological recombina-
tion of the central nervous system.
Cinematographic records were shown
of stepping movements performed by
heterotopic legs (fore and hind legs)
innervated by heterotopic spinal seg-
ment groups transferred to other places
of the medullary tube at various em-
bryonic ages, and also of segments re-
combined in order to increase neuro-
blast material available at a given level.
The whole concept of neuron specificity
was discussed. T. F. Merei demonstrat-
ed methods of measuring cerebral pro-
tein synthesis and of obtaining rapid

==
new!

germination
flask

e CRYSTAL CLEAR
 eEASY TO USE
¢ UNBREAKABLE
*LOW COST

This small, clear polystyrene germina-
tion apparatus has complete visibility.
Every phase of growth can easily be
observed under various controlled pro-
cedures.

OPERATION IS SIMPLE

Drape a strip of
filter paper over
the center bhar of
support disc.

Place waterin the
flask. Cover disc
with filter paper.
Use any soft ab-
sorbent paper.

Scatter seeds on
disc and place
cover on flask.
May be kept with-
in or without an
external chamber,
with or without
light and with con-
stant or changing
temperatures.

Growth is amaz-
ingly rapid in a
comparatively
short length of
time.

Available at your laboratory supply house.
Listed in NEW 1966 64-page catalog
For your FREE copy write Dept. E-4
BEL-ART PRODUCTS
PEQUANNOCK, N. J. 07440
]
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Klett Summerson
Photoelectric Colorimeter

93nJIauad Z-8d @

No. 800-3

-‘_j??" i Test Tube
Model

KLETT COLONY MARKER and TALLY

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.

REFRIGERATED WORKHORSE

*1°C. precision. Even at maximum speed holds material temperature
at 0°C. Multi-speed attachment for larger volumes. Handles 7 ml. to
4 liters. 30 heads. Hundreds of accessories, including continuous flow.
Write for bulletin P.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASS. 02194

The first Bolex H-16 16mm camera appeared in 1936. It was
the most advanced camera of its day. It had such profes-
sional features as automatic threading, film rewind, vari-
able speeds, single-frame exposure and a three-lens turret.
Although it was extremely popular, we decided the Bolex
had an even greater potential. So in the early forties, we
added a super-accurate frame counter. Later we included
the Registrator Claw to make Bolex films the steadiest in
the world. And full reflex focusing and viewing. A variable
shutter so you could fade, dissolve, and have greater con-
trol over exposure. And a filter slot so you could use one
filter to accommodate every lens on your turret.

Today's Rex-4 has an improved reflex viewfinder, giving
a full 10X magnified image. And a single-frame shaft for
synchronization with audio equipment. The Rex-4 accepts
a number of electric motors for shooting long sequences.
And a complete range of lenses from 10mm wide angle
through extreme telephoto, including macro and zoom
lenses. Add the Vario-Switar 86EE zoom and the Rex-4

®
When we lntl’Oduced becomes the world’s only professional camera with fully
this camera, it was automatic exposure contrpl—with today’s Rex-4 system,

you can do virtually anything!

nearly perfect. NOW read Most of those original 1936 Bolex cameras are §till in use.

That’s how rugged our cameras are. Try our “improved”

? 1 model—it may have taken us 30 years to do K wm— -
What weve done mn it, but we think we’ve got the perfect cam- “}‘ i B

[
the 30 'yeal‘s since. era at last. A copy of the Rex catalog will a&:
tell you all. Write Paillard Incorporated, |
1900 Lower Road, Linden, New Jersey
07036.
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've found it!

MY BEST BUY
IN LIFE INSURANCE

Have you discovered

low-cost TIAA coverage?

For example,

A $50,000 POLICY COSTS 0NLY$98 at age 30. Here’s how:«

$50,000 20-Year Home Protection Policy

£ 20 %

Age at Issue 25 : 35

Annual Premium (Payable only 16 Years) $134.00 $159.00 § $206.50
Cash Dividend End of First Year® 55.50 § 61.00 % 70.50
First Year Net Premium $ 78.50 ; $ 98.00 $136.00

*These dividends are based upon the 1966 dividend scale and are, of course,
not guaranteed.

This is a plan of level premium Term insurance which provides its largest
amount of protection initially, reducing by schedule each year over a 20-
year period to recognize decreasing insurance needs. There are several
other insurance periods, and Home Protection policies are available at all
ages under 56.

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university,
private school, or other nonprofit educational or scientific institution that
qualifies for TIAA eligibility.

Send the coupon for the new Life Insurance Guide and a personal illustra-
tion of TIAA policies for your age.

] L
I TEACHERS INSURANCE AND ANNUITY ASSOCIATION Qi 1
1 730 Third Avenue, New York, N. Y. 10017 I
| Please send the new Life Insurance Guide and personal illustrations. |
l Your I
| Name Date of Birth |
{ Address =
‘ Dependents' Ages }
{ Nonprofit Employer. a
; college, university, or other educational or scientific institution H

k
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serial blood samples from small ani-
mals. In Tihany (Biological Research
Department of the Hungarian Acade-
my) demonstrations of neurohormonal
regulation studies were discussed by G.
Salanky and his co-workers.

Expenses of the visiting seminar were
partly defrayed by grant MH 7345
from the U.S. Public Health Service
and by Unesco.

A. LAJTHA
New York State Research Institute
for Neurochemistry and Drug
Addiction, New York, New York

J. SZENTAGOTHAIL

University of Budapest,
Budapest, Hungary

P. B. DEws
Harvard University,
Boston, Massachusetts

Forthcoming Events
April

28-29. Electrical Conduction Properties
of Polymers, symp., Pasadena, Calif. (A.
Rembaum, Jet Propulsion Laboratory,
California Inst. of Technology, 4800 Oak
Grove Dr., Pasadena)

28-30. Central States Anthropological
Soc., annual mtg., St. Louis, Mo. (G. H.
Fathauer, Dept. of Sociology and Anthro-
pology, Miami Univ., Oxford, Ohio 45056)

28-30. Economic and Social Aspects of
Technological Transfer, conf., Airlie
House, Warrenton, Va. (D. L. Spencer,
Dept. of Economics, Howard Univ., Wash-
ington, D.C. 20001)

28-30. Wildfiower Pilgrimage., 16th an-
nual, Gatlinburg, Tenn., and Great Smoky
Mountain Natl. Park. (A. J. Sharp, Dept.
of Botany, Univ. of Tennessee, Knoxville)

29-30. Georgia Acad. of Science, Geor-
gia Southern College, Statesboro. (J. T.
May, School of Forestry, Univ. of Geor-
gia, Athens)

29-30. Mississippi Acad. of Sciences,
Mississippi State Univ., State Gollege. (C.
Q. Sheeley, Box 574, State College 39762)

29-30. Population Assoc. of America,
New York, N.Y. (A. S. Lunde, Natl. Cen-
ter for Health Statistics, U.S. Public
Health Service, Washington, D.C. 20201)

29-30. American Assoc. of University
Professors, Atlanta, Ga. (W. P. Fidler, The
Association. 1785 Massachusetts Ave.,
NW, Washington, D.C.)

29-1. Association of Clinical Scientists,
Chicago, 1lI. (R. P. MacFate, 300 N. State
St., Chicago, Ill. 60610)

29-1. American Soc. for the Study of
Sterility, Chicago, Ill. (H. H. Thomas, 944
S. 18 St., Birmingham, Ala.)

May

I. American Federation for Clinical Re-
search, Atlantic City, N.J. (J. F. Bryan,
2000 P St.,, NW, Washington, D.C.
20036)
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FOR LABORATORY OR FIELD USE:

NEW PORTABLE INSTRUMENT
LETS YOU SPOT-CHECK RH
OR TEMPERATURE ANYWHERE!

Honeywell's new W809 Relative Humidity and
Temperature Meter is a precision instrument.
Accurate to 2%, RH; linear scale with a complete
range of 7%-95% RH. Large 414" mirrored scale
for easy accurate reading. Accurate to =+1°F.
through a temperature range of 20°-120°F. uti-
lizing resistance thermometer sensing. RH
sensor is integrated with resistance thermometer
for automatic temperature compensation. Sensor
can be attached to spring-loaded extension han-
dles for reaching high places. Completely port-
able. Operates on rechargeable batteries in the
field, or from the line in a laboratory. Compact,
lightweight, attache-type carrying case of ano-
dized aluminum. Case converts to self-contained
easel stand. Solid state construction. A true lab-
oratory-type instrument, which is rugged enough
to stand hard work in the field, at an econom-
ical price. To order or for more information call
the Industrial Sales Manager at your nearest
Honeywell office. Or write: Honeywell, Apparatus
Controls, Minneapolis, Minn. 55408. S-4-29

“REICHERT>

Backlash-Free! Maintenance-Free!

New Reichert “NEOPAN" has
RAPID 2-in-1 FOCUSING

For the first time in history, the “Neopan’ gives
backlash-free and maintenance-free focusing,
with added speed and convenience. Two move-
ments with 1 knob: for coarse focus — rotate;
for fine focus — shift. Transition is practically
simultaneous. Ball-bearing mechanical stage,
revolving nosepiece and focusing slideway as-
sures smooth, trouble-free operation. All objec-
$ 00 tives parfocal and parcentric. Inclined binocu-
425 lar and monocular observation tube rotatable
through 360° and interchangeable. Combina-
tion binocular-phototube available for conveni-
ent photomicrography. All controls conveniently
positioned. Modern and strikingly beautiful.

/ For particulars write to:
Hﬂneywell / / z WILLIAM J. HACKER & CO., INC.
acKer

LIST

Box 646, W. Caldwell, N. J. 07007
Telephone 226-8450, Code 201

HONEYWELL IS WORLDWIDE: Sales and service offices in principal cities of the world.
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Getrid of

mineral and salt
contaminants

the easy way

W1th BCkabﬁe’s new
3-Console Ultrasonic
Cleaning System.

This new Blackstone cleaning system designed for use with
water base detergents gives you ultrasonic scrubbing, spray
rinsing and air drying in three separate but matched free stand-
ing consoles. Custom-made cabinets with stainless steel tops,
baked enamel finish with two final coats of chemical-resistant
paint. Interiors of consoles accessible through hinged front.

Ultrasonic Cleaning Unit: Tank constructed of 316L stainless
steel for maximum corrosion resistance. Lead zirconate titanate
transducers operate in 23 kc nominal range and are mechani-
cally held by a retainer silver-brazed to tank bottom, assuring
long trouble-free life. Generator output, manually controllable
from 0 to 100%— a Blackstone first. Timer cut-out switch for
pre-set repeat cleaning cycles or continuous operation.

Spray Rinse Unit: Stainless steel tank with multiple spray heads
arranged around its inside perimeter. Heads are adjustable
providing a converging spray on parts being cleaned. Spray
actuated by panel mounted on-off switch.
Air Dryer Unit: Drying chamber with heating elements, ex-
haust-type blower and air filter provides forced hot-air drying
of cleaned parts. Adjustable thermostatic control drying cham-
ber under negative pressure to prevent lid flutter and to assure
good diffusion of heated air.
Standard Console groups are available in three sizes with
ultrasonic tank working sizes .of 12" x 12 x 9” liquid level to
18" x 24” x 15” liquid level.

For literature on the 3-Console system . . . or any other
Blackstone ultrasonic equipment, write:

< BLACKSTONE ULTRASONIGS, INC.

600 Howard St. ®  Sheffield, Pa.
556
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&-Aminolevulinic-4-C'* Acid

XYl.Cie

There it goes...
another radiochemical shipment
from Tracerlab

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

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

g#E | TRACERLAB

A Division of Laboratory For Electronics. Inc.
WALTHAM, MASSACHUSETTS 02154
Film Badge Service
Radioactive Waste Disposal » F

Heallh Physics ¢ Bioassays ¢ Sources s Nuclear Inst

.
Monitoring Instr * isotope A
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1-4. AAAS, Southwestern and Rocky
Mountain Div., Las Cruces, N.M. (M.
G. Anderson, P.O. Box AF, University
Park, N.M. 88070)

1—4. American Soc. for Clinical Investi-
gation, Atlantic City, N.J. (G. W. Liddle,
School of Medicine, Vanderbilt Univ.,
Nashville, Tenn.)

1—4. American College of Obstetricians
and Gynecologists, Chicago, Ill. (R. A.
Kimbrough, 79 W. Monroe, Chicago
60603)

1-5. American Soc. for Microbiology,
annual mtg., Los Angeles, Calif. (R. W.
Sarber, The Society, 115 Huron View
Bivd., Ann Arbor, Mich. 48103)

1-6. Electrochemical Soc., annual spring
mtg., Cleveland, Ohio. (The Society, 30
E. 42 St, New York 10017)

1-6. International College of Surgeons,
North American Federation, congr., Hous-
ton, Tex. (S. E. Henwood, 1516 Lake
Shore Dr., Chicago, Ill. 60610}

2-3. Canadian Aeronautics and Space
Inst., annual mtg., Ottawa, Ontario. (The
Institute, 77 Metcalfe St., Ottawa 4)

2-3. Bioengineering, 3rd annual Rocky
Mountain symp., University of Colorado,
Boulder. (J. C. Daniel, Dept. of Biology,
Univ. of Colorado, Boulder 80304)

2-3. American Inst. of Mining, Metal-
lurgical, and Petroleum Engineers, Inst. of
Petroleum Engineers, Wichita Falls, Tex.
(Executive Secretary, 345 E. 47 St., New
York 10017)

2—4. Council of Biology Editors, Univ.
of Notre Dame, Notre Dame, Ind. (R. E.
Gordon, Dept. of Biology, Univ. of Notre
Dame, Notre Dame)

2—4. Communications Satellite Systems,
conf., American Inst. of Aeronautics and
Astronautics, Washington, D.C. (W. J.
Brunke, AIAA, 1290 Sixth Ave., New
York 10019)

2-5. Isochronous Cyclotrons, intern.
conf., Gatlinburg, Tenn. (R. S. Livingston,
Oak Ridge Natl. Laboratory, P.O. Box X,
Oak Ridge, Tenn. 27831)

2-7. International Inst. of Optics, conf.,
Paris, France. (Conference Secretariat,
Inst. for Optics, 3, blvd. Pasteur, Paris 15)

3-5. British Joint Computer Conf., East-
bourne, England. (Secretariat, Inst. of
Electrical Engineers, Savoy Place, London
W.C.2, England)

3-5. Industrial Waste, 21st conf., Pur-
due Univ., Lafayette, Ind. (D. E. Blood-
good, School of Civil Engineering, Purdue
Univ., Lafayette 47907)

3-6. American Chemical Soc., Div. of
Rubber Chemistry, San Francisco, Calif.
(G. N. Vacca, Bell Telephone Labora-
tories, Murray Hill, N.J.)

3-8. Mechanism of Action of Fungi-
cides and Antibiotics, intern. symp., Bio-
logical Soc. of the GDR, Reinhardsbrunn,
East Germany. (H. Lyr, Inst. fiir Forstwis-
senschaften, Alfred-Mdllerstr., 13 Ebers-
walde die Berlin)

4. Society for Analytical Chemistry,
mtg., Bristol, England. (The Society, 14
Belgrave Sq., London, England)

4-6. Genetics Soc. of Canada, 11th an-
nual mtg., Banff, Alberta. (C. O. Person,
Dept. of Genetics, Univ. of Alberta, Ed-
monton, Canada)

4-6. Society for Experimental Stress
Analysis, spring mtg., Detroit, Mich. (B.
E. Rossi, 21 Bridge Sq., Westport, Conn.)
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“The considerable talents of the authors have
produced some of the best micrographs published’—

Porter & Bonneville-Introduction to
The Fine Structure of Cells and Tissues

By KEeiTH R. PoRrTER, Ph.D., Harvard University
and MARY A. BONNEVILLE, Ph.D., Brown University

The new knowledge of cell physiology, chemistry and structure has
profoundly influenced the teaching of all the life sciences and promises
to revolutionize the biology of tomorrow. Students must now be
informed on cellular phenomena, from molecular activity upward.
In this authoritative text they will find information on the Golgi
apparatus, mitochondria, DNA and RNA, cell membranes, histo-
chemistry, and a bridge from electron microscopy to light microscopy.
32 full-page (82" x 11”) electron micrographs of unsurpassed clarity
provide details of intracellular structure and tissue architecture,
secretory epithelia, reproductive tissues, supporting tissues, blood
and lymphoid cells, contractile tissue and nervous tissue. Concise
and clearly-written legends accompany each plate on facing pages.

32 Electron Micrographs, 8%4” x 11”. 5 Text Figures. 37 Legends.
Folio Edition, punched for 3-ring Notebook—$4.50. Clothbound—$7.50.

“we' LEA & FEBIGER

Philadelphia
Pa. 19106
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a new

easy to use

direct reading

laboratory
conductivity

bridge

The YSI Model 31 Conductivity
Bridge is brand new and spe-
cifically designed for laboratory
use. Measure conductivity and
resistivity with convenience,
speed, and accuracy at 60 cycles
or 1 kc. Use it over the entire
range of electrolytic conduct-
ance from demineralized water
to strong acids.

A unique multiplier scale,
overlapping the basic scale, per-
mits fast, easy direct reading. A
high intensity parallel bar elec-
tron ray tube provides easy, ex-
act determination of null. Line
cord and electrodes are located
out of the way.

Specifically designed for the
laboratory, the YSI Model 31
is the most easy to use conduc-
tivity bridge available. Three
new laboratory designed preci-
sion conductivity cells also are
available. Ask us for full details.

] YELLOW SPRINGS INSTRUMENT CO.

YELLOW SPRINGS, OHIO

4-7. Virginia Acad. of Science, Madison
College, Harrisonburg. (R. C. Berry, Vir-
ginia Acad. of Science, P.O. Box 8203,
Richmond 23226)

4-8. Laboratory Medicine, 12th congr.,
Bad Kissengen, West Germany. (W. Al-
bath, Katharinengasse 3, 87 Wiirzburg,
Germany)

4-11. Instability Phenomena in Galaxies,
symp., Armenian SSR. (A. N. Hakopian,
Acad. of Sciences of the Armenian SSR,
Erevan)

5-6. Human Factors in Electronics. 7th
symp., Minneapolis, Minn. (C. A. Baker,
Honeywell, Inc., 2700 Ridgeway Rd.,
Minneapolis)

5—6. Rabies, natl. symp., Atlanta, Ga.
(J. R. Ray, American Veterinary Medical
Assoc., Chicago, Il1.)

5-6. Strontium Metabolism. intern.
symp., Annan, Scotland. (J. H. Martin,
United Kingdom Atomic Energy Agency,
Chapelcross Works, Annan, Dumfriesshire,
Scotland)

5-7. Society for American Archaeology,
31st annual mtg., Univ. of Nevada, Reno.
(D. D. Fowler, Dept. of Anthropology,
Univ. of Nevada, Reno 89507)

5-7. New Jersey Soc. of Professional
Engineers, 42nd annual conf. and exhibi-
tion, Atlantic City. (K. G. Stanley, The
Society, 495 West State St., Trenton, N.J.
08618)

5-7. Midwestern Psychological Assoc.,
Chicago, IlIl. (F. A. Mote, Psychology
Dept., Univ. of Wisconsin, Madison)

5-8. Protides of the Biological Fluids,
14th annual colloquium, Bruges, Belgium.
(P.O. Box 71, Bruges)

6-7. Institute on Lake Superior Geol-
ogy/Mineralogical Soc. of America/Soc.
of Economic Geologists, mtg., Michigan
Technological Univ., Saulte Ste. Marie. (A.
K. Snelgrove, Michigan Technological
Univ., Houghton 49931)

6-7. North Carolina Acad. of Science,
Catawba College, Salisbury. (J. A. Yar-
brough, Meredith College, Raleigh, N.C.)

6-7. North Dakota Acad. of Science,
North Dakota State Univ., Fargo. (B. G.
Gustafson, Univ. of North Dakota, Grand
Forks)

6-8. Society for Applied Anthropology,
25th annual mtg., Milwaukee, Wis. (The
Society, Rand Hall. Cornell Univ., Ithaca,
N.Y.)

6-8. Wisconsin Acad. of Sciences, Arts,
and Letters, Lawrence Univ., Appleton,
Wis. (D. J. Behling, 720 Wisconsin Ave.,
Milwaukee 53202)

6-9. American Psychoanalytic Assoc.,
Atlantic City, N.J. (H. Fischer, 1 E. 57th
St., New York, N.Y.)

7-8. Academy of Psychoanalysis. At-
lantic City, N.J. (A. H. Rifkin, 125 E.
65 St., New York 10021)

7-12. American Ceramic Soc., 68th an-
nual mtg., Washington, D.C. (The Society,
4055 N. High St., Columbus, Ohio 43214)

8-10. Society of the Plastics Industry,
Canadian section, 24th annual mtg., Mon-
treal, P.Q. (The Society, 250 Park Ave.,
New York 10017)

8—11. Administrative Management Soc.,
47th intern. conf., Boston, Mass. (W. H.
Latham, Willow Grove, Pa. 19090)

8-12. Association of American State
Geologists, annual mtg., Univ. of Indiana,
Bloomington. (W. C. Hayes, Missouri

GODFREY
STEREOMODELS
by Bronwill

GODFREY STEREOMODELS

e Easily snap together...and stay
together.

e Elements rotate freely about single
bonds ... yet stay put even in in-
termediate twist conformations of
cyclohexane,

e Vividly, permanently color-coded
... and virtually unbreakable.

® Bond angles and internuclear dis-
tances are remarkably accurate

(1A=2.5 cm).

e No tools required for assembly ...
hand connections only.

e Structural components include ole-
finic and aromatic double bonds,
acetylenic triple bonds, the ben-
zene ring, amide and nitrile groups,
tetrahedral and trigonal carbon
and nitrogen, digonal oxygen and
sulfur, hydrogen and the halogens
plus carbonyl oxygen, thionyl sul-
fur and the cyclopropane ring...
over 200 components in all.

Godfrey Stereomodels let you see
skeletal structure, let you measure
internuclear distances, accurately.

BRONWILL NO. 90
GODFREY STEREOMODELS

Complete Kit. .. $29.50 each
(lots of 12—less 10%,
lots of 36—Iless 20%)

O BRONWILL
SCIENTIFIC

A DIVISION OF WILL SCIENTIFIC, INC.
277 N. Goodman St., Rochester, N.Y. 14601
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Geological Survey, P.O. Box 250, Rolla
65401)

8-12. Organic Sulphur Compounds,
symp., Univ. of Groningen, Groningen,
Netherlands. (M. J. Janssen, Dept. of Or-
ganic Chemistry, Univ. of Groningen,
Groningen)

8-15. Stereochemistry, conf., Biirgen-
stock, Switzerland. (D. Arigoni, Dept. of
Organic Chemistry, Univ. of Zurich,
Zurich, Switzerland)

9-10. Circuit Theory, 9th midwestern
symp., Oklahoma State Univ., Stillwater.
(D. R. Wilson, School of Electrical Engi-
neering, Oklahoma State Univ., Stillwater
74045)

9-11. Nuclear Applications of Non-
Fissile Ceramics, conf., Washington, D.C.
(A. Boltax, Westinghouse Astronuclear
Laboratory, P.O. Box 10864, Pittsburgh,
Pa. 15236)

9-11. Numerical Solution of Nonlinear
Differential Equations, symp., Madison,
Wis. (D. Greenspan, Mathematics Re-
search Center, U.S. Army, Univ. of Wis-
consin, Madison 53706)

9-72. Cell Nucleus Functions and
Radio-Sensitivity, symp., Rijswijk, Nether-
lands. (H. M. Klouwen, Radiobiological
Inst., Organization for Health Research,
T.N.O,. 151 Lang Kleigweg, Rijswijk)

9-12. Standards Laboratory conf., Natl.
Bureau of Standards, Gaithersburg, Md.
(W. R. Tilley, NBS, Washington, D.C.)

9-13. Society of Photographic Scientists
and Engineers, annual conf., San Fran-
cisco, Calif. (J. B. Bell, 1525 Tennessee
St., San Francisco, Calif.)

9-13. American Psychiatric Assoc., an-
nual mtg., Atlantic City, N.J. (P. Wood-
ward, 1700 18th St., NW, Washington,
D.C. 20009) X

9-14. Condensation Nuclei, 6th intern.
symp., Albany, N.Y. (D. G. Barry, At-
mospheric Sciences Research Center, State
Univ. of New York, P.O. Box 7185, Al-
bany 12224)

10-12. Telemetering, natl. conf., Boston,
Mass. (F. Nieman, NASA Electronics
Research Center, 575 Technology Sq.,
Cambridge, Mass. 02139)

10-14. American Assoc. of Mental De-
ficiency, Chicago, Ill. (G. E. Milligan,
1601 Broad St., Columbus, Ohio)

10-19. Committee on Space Research,
9th plenary mtg., Vienna, Austria.
(COSPAR, 55, blvd. Malesherbes, Paris
8, France)

11. Electroluminescence and Semicon-
ductor Lasers, seminar, Stevens Inst. of
Technology, Hoboken, N.J. (G. J. Hersko-
witz, Dept. of Electrical Engineering,
Stevens Inst. of Technology, Hoboken,
N.J. 07030)

11-13. Analysis Instrumentation, 12th
natl. symp., Houston, Tex. (G. I. Doering,
Industrial Nucleonics Corp., 650 Acker-
man Rd., Columbus, Ohio 43202)

11-13. American Inst. of Chemists, 43rd
annual mtg., New Orleans, La. (C. L.
Hoffpauir, Southern Regional Research
Laboratory, New Orleans 70119)

11-13. Industrial Research Inst., spring
mtg., Buck Hill Falls, Pa. (The Institute,
100 Park Ave., New York 10017)

11-13. Military Oceanography, 3rd U.S.
Navy symp., San Diego, Calif. (Office of
the Oceanographer of the Navy, Wash-
ington, D.C.)
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For Your Fabrication Select the Best

TRUBORE

Ace Precision Bore Glass Tubing

* Standard inside diameter tolerances == 0.0004”
* Special tolerances available as low as = 0.00005”

Ace Trubore is precision bore tubing of the highest quality, uni-
formity, which can be held to critical tolerances == 0.0004” on stand-
ard tubing with special tolerances as low as == 0.00005”. The process
to precisely control the bore of glass tubing was pioneered by Ace
some 22 years ago. It is used in Ace Trubore Stirrers, McLeod
Gauges, and is available for your fabrication in many categories:

(a) Precision orifice for Flowmeters, Atomizers, Impingers

(b) Dilatometers, Manometers, McLeod Gauges

(c) Glass Bearings, Tissue Grinders, Syringes

(d) Electronic Parts, Hermetic Seals, Trimmer Capacitors, Inductors
(e) Photometer Cells

Trubore is available in many standard sizes: round bore tubing is
available in 90 standard sizes ranging from 0.008” L.D. to 2.007”
I.D.; square tubing from 6 mm I.D. x 125 mm to 25.4 mm L.D. x
300 mm. Special sizes are available. For full information, write
Dept. S. ® T.M. Ace Glass Incorporated

ACE GLASS

INCORPORATED

Louisville, Ky., Vlneland N. \J. Springfield, Mass.
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WITH THIS NEW
HAMNER SCANNER

Go Directly
INnto
Computer
Compatible

Format

TIMER
O0R
SCALER

Now data from X-ray or nuclear count-
ing experiments can be processed
more accurately and in a fraction of
the time previously required. Repre-
senting a major step beyond data dis-
play and printout, Hamner's NE-11
series of Solid State Scanners permit
the direct conversion of such data di-
rectly into computer compatible format.

Computer interface is achieved by
converting scaler or timer input into
perforated tape. Model NE-11A will
couple up to four channels of six-digit
BCD data into an unmodified Model 33
Teletypewriter set to provide printed
output and ASCII code punched tape.
Model NE-11B uses the same input,
but operates an unmodified Tally 420
Tape Perforator to provide eight level
odd parity punched tape.

Both models are four-width modules
conforming to the new A.E.C. National
Laboratory Standards (TID-20893). By
permitting the direct use of computers
in the reduction of experimental data,
time consuming manual manipulations
are eliminated. High reliability is as-
sured since parity is provided as part
of the tape information. And the tapes
may be used to make additional copies
of the data or to transmit it elsewhere
over commercial lines.

For more information, write to Dept. H
and ask for Bulletin NE-11.

HAMNER ELECTRONICS CO., INC.
A subsidiary of
The Harshaw Chemical Company

Box 531, Princeton, N. J. 08540
Telephone: (609) 737-3400

560

11-14. American Assoc. for the History
of Medicine, Rochester, Minn. (J. B.
Blake, Natl. Library of Medicine, Be-
thesda, Md.)

11-14. Society for Industrial and Ap-
plied Mathematics, natl. mtg., Univ. of
Iowa, Towa City. (J. B. Rosser, Mathe-
matics Research Center, Univ. of Wis-
consin, Madison)

1]-14. Plant Disease Epidemics, Anal-
ysis and Implications, workshop, Penn-
sylvania State Univ., University Park.
(P. J. Wuest, Dept. of Plant Pathology,
Pennsylvania State Univ., University Park
16802)

1]1-14. Society of Technical Writers
and Publishers, 13th annual mtg., Fort
Worth, Tex. (N. J. Kennedy, Box 3706,
Columbus, Ohio 43214)

11-21. Photographic Systems for Engi-
neers, seminar, San Francisco, Calif. (J.
B. Bell, 1525 Tennessee St., San Fran-
cisco)

12—13. Information Retrieval, 3rd natl.
colloquium, Univ. of Pennsylvania, Phila-
delphia. (A. W. Speakman, E. I. duPont
de Nemours & Co., Wilmington, Del.
19898)

12-14. Diabetology, 7th annual mtg.,
Paris, France. (M. Rathery, Hotel-Dieu, 1,
pl. du Parvis-Notre Dame, Paris 4)

12—-14. Czechoslovak Soc. of Urology.
congr., Brno. (M. Jerabek, Clinique Uro-
logique. 53, Pekarska, Brno)

13. Desert Environment, mtg., Fuller-
ton Junior College. Fullerton, Calif. (M.
D. Brown, Div. of Life Sciences, Fuller-
ton Junior College, Fullerton)

14. Reliability, 7th annual West Coast
symp., Univ. of Southern California, Los
Angeles. (R. J. Guarino, TRW Systems,
One Space Park, Redondo Beach, Calif.)

15-18. American Inst. of Chemical En-
gineers, 59th annual mtg.,, Columbus,

Ohio. (The Institute, 345 E. 47 St., New
York 10017)

15-18. Kinetics and Catalysis, intern.
symp., Columbus, Ohio. (P. B. Weisz,

Socony Mobil Research and Development
Labs., Paulsboro, N.J. 08066)

15-19. Radiation Chemistry, 2nd symp.,
Tihany, Hungary. (A. Somogyi, Research
Inst. for the Plastics Industry, Hungaria
krt. 114, Budapest 14, Hungary)

15-21. Dynamic Role of Molecular
Constituents in Plant-Parasite Interaction,
U.S.—Japan seminar, Gamagori, Japan.

(C. J. Mirocha, Dept. of Plant Pathology -

and Physiology, Univ. of Minnesota, St.
Paul)

16—17. Plant Growth, conf., New York,
N.Y. (J. F. Frederick, Dodge Chemical
Co., Research Labs., 3425 Boston Rd.,
Bronx, N.Y. 10469)

16-18. Aerospace Electronics, 18th natl.
conf., Dayton, Ohio. (J. M. Mayer, 4525
Fernbrook St., Kettering, Ohio 45440)

16—18. Society of German Engineers,
conf., Berlin. (The Society, Postfach
10 250, 4 Diisseldorf 10, Germany)

16—18. Institute of Electrical and Elec-
tronics Engineers, Group on Microwave
Theory and Technique, symp., Palo Alto,
Calif. (L. Young, Stanford Research Inst.,
Menlo Park, Calif. 94025)

16-18. Power Instrumentation, 9th natl.
symp., Detroit, Mich. (R. C. Austin, De-
troit Edison Co., 2000 Second Ave., De-
troit 48226)
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The all new, fully automatic, CRC
Labwasher®. .. combined with 11 CRC
designed stainless steel racks...guar-
antees you fast, economical solutions
to your labware washing problems.
Check your glassware cleaning proce-
dures against actual, in-the-field
‘“‘Usage Reports’’: Request bulletin
No. 223

: »

THE

CHEMICAL
RUBBER

co.

2310 Superior Ave.
Cleveland, Ohio 44114°
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New Whatman microgranu-
lar ion exchange cellulose
DE32. X260 magnification

fraction
collector

NEW, IMPORTANT,
AND NOW!

MICROGRANULAR
ION EXCHANGE
CELLULOSES

The most important advance in ion
exchange celluloses in 11 years.
The new Whatman Microgranular
Celluloses are unlike any ion
exchange celluloses you have ever
seen or used ... controlled particle

New Whatman microgranu- N A
lar ion exchange cellulose Size and shape lead to higher
DE32. X80 magnification

capacity, faster kinetics, and
improved resolution. These products
are specifically designed for the
separation of biologically active
charged macromolecules. Learn
about the unprecedented nature of
the Whatman Microgranular lon
Exchange Celluloses, their
applications and techniques and the
new Advanced Fibrous lon Exchange
Celluloses. Send for your

FREE DATA MANUAL
AND CATALOG 2000

The new Serva/Brinkmann Fraction Collector
features a unique design which provides an

foa ; ; Original Whatman  fibrot
unhmltfed test tube capacity and simultaneous il g‘i"e_l!ulfg:g
collection from up to 10 columns. DE11. X80 magnification
For technical information and availability,
call or write:
BRINKMANN SCIENTIFIA DIVISION
INSTRUMENTS reeve angel

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 9 Bridewell Place, Clifton, N.J. 07014

Phone: (201) 773-5800
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FAR INFRARED
SPECTROMETER FIR-64

Functions in range from 40 microns, 250 cm.?, down to very fong wavelengths of 500
microns, 16.7 cm.-'. Particularly anplncaile in low frequency vibration analyses for
structure lztermmatmns, computation of force constants; chemical anmalyses and
differentiations of similar substances; gas and vapor molecular studies; semi-conductor
and mineral examinations; short patll, low scatter, uitrahigh sensitive optical system.

Compact size.
WRITE FOR COMPLETE DESCRIPTIVE LITERATURE.

SCIENTIFIC INSTRUMENTATION DIVISION

5§31 MAIN STREET o ACTON, MASSACHUSETTS
a subsidiary of BOWMAR INSTRUMENT CORPORATION

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,

v ciine

PROFESSIONAL TAPE CO., INC.
365 E. Burlington Avenue L Riverside, Illinois 60546
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16-18. American Assoc. for Thoracic
Surgery, Vancouver, B.C., Canada. (A.
Henvey, 311 Carondelet Bldg.,, 7730 Ca-
rondelet Ave., St. Louis, Mo.)

16-19. Biomedical Sciences Instrumen-
tation, 4th natl. symp., Anaheim, Calif.
(T. B. Weber, Beckman Instruments, Inc.,
2500 Harbor Blvd., Fullerton, Calif.)

16-20. American Soc. of Civil Engi-
neers, Denver, Colo. (W. H. Wisley, 345
E. 47 St.,, New York, N.Y. 10017)

16-20. Disposal of Radioactive Wastes
into the Seas, Oceans, and Surface Waters,
symp., Intern. Atomic Energy Apgency,
Vienna, Austria. (IAEA, 11 Kérntnerring,
Vienna 1)

16-20. American Industrial Hygiene
Assoc., Pittsburgh, Pa. (A. D. Hosey,
1014 Broadway, Cincinnati, Ohio 45202)

16-20. Water Resources Engineering,
conf., American Soc. of Civil Engineers,
Denver, Colo. (W. H. Wisley, The Society,
345 E. 47 St.,, New York 10017)

17-19. Fast Breeder Reactors, intern.
conf., London, England. (H. C. Dunn,
British Nuclear Energy Soc., Risley, War-
rington, Lancashire, England)

18-20. Operations Research Soc. of
America, 29th natl. mtg., Santa Monica,
Calif. (J. E. Walsh, System Development
Corp., 2500 Colorado Ave., Santa Monica)

18-25. Warm-Water Pond Fish Culture,
world symp., U.N. Food and Agriculture
Organization, Rome, Italy. (T. V. R. Pil-
lay, FAO, Via delle Terme di Caracalla,
Rome)

19-20. Membrane Processes for Indus-
try, symp., Southern Research Inst., Bir-
mingham, Ala. (J. H. Strickland, SRI,
2000 Ninth Ave. S., Birmingham 35205)

19-21. Organellogenesis, regional conf.,
Soc. for Developmental Biology, Ames,
Iowa. (J. M. Arnold, Dept. of Biochem-
istry and Biophysics, Iowa State Univ.,
Ames 50010)

19-22. Exfoliative Cytology, intern.
congr., Rio de Janeiro, Brazil. (E. von
Haam, Ohio State Univ., Columbus)

19-22. German Bunsen Soc. for Physi-
cal Chemistry, 65th general assembly,
Freudenstadt. (The Society, Varrentrapp-
str. 40-42, 6 Frankfurt am Main, West
Germany)

20-21. Surface Physics, 4th symp.,
Washington State Univ., Pullman. (E. E.
Donaldson, Dept. of Physics, Washington
State Univ., Pullman 99163)

20-22. Royal Astronomical Soc. of Can-
ada, general assembly, Univ. of Manitoba,
Winnipeg. (R. J. Lockhart, Dept. of Math-
ematics, Univ. of Manitoba, Winnipeg)

20-22. Society for Experimental Medi-
cine of the German Democratic Republic,
3rd general conf., Leipzig, East Germany.
(Secretariat, The Society, Friedrichstr. 129,
Block F, 104 Berlin, East Germany)

21. Southern Calif. Acad. of Sciences,
annual mtg., California State College, San
Diego. (C. Rozaire, The Academy, Los
Angeles Museum, Exposition Park, Los
Angeles, Calif.)

22-26. Institute of Food Technologists,
26th annual mtg., Portland, Ore. (C. L.
Willey, 176 W. Adams St., Chicago, Ill.
60603)

22-26. American Orthopedic Assoc.,
Colorado Springs, Colo. (S. W. Banks, 29
E. Madison St., Chicago, Ill.)

23-24. High Temperature Reactors and
the Dragon Project, symp., London, Eng-
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AUTOMATION IN

COLUMN
CHROMATOGRAPHY

with the SIGMAMOTOR PUMP

Vernier Adjustment Insures Accuracy at Low Flows

x>
Z
0
®
3
+
s
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e
0
®

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

Single Sigmamotor units can be provided to handle 1, 2,
3, or 4 simultaneous pumping operations. Double units are
available to handle 2, 4, 6, or 8§ pumping
operations at the same
time. Capacities
from .005 to 250
cc/minute are
obtained by the
vernier adjustment.
Complete information
available on request.

SMALL SIZE, BIG PERFORMER

Only $295.00. Yet, consider: Swings 24-15 ml. tubes at 3900 rpm;
2040 x G. 6-50 ml. tubes, 2700 rpm; 1150 x G. Twenty five heads and
over one hundred accessories. Automatic timer, speed control, elec-
tric brake. The HN is in work category of larger, more expensive

SIGMAMOTOR (nc. T."G'%'Eﬁ"ﬁiﬁ%."é'.'&"f@ EQUIPMENT CO.

68 NORTH MAIN STREET e MIDDLEPORT, NEW YORK
300 SECOND AVENUE » NEEDHAM HEIGHTS, MASS. 02194

Protect patents,

control project progress

Permanently-bound Laboratory Notebooks keep the re-
sults of your R&D work in proper form:safe, convenient,
authoritative.

Each volume has consecutively numbered pages in proper
form for entry and witnessing of development work. Data
is kept in proper form for proof of subsequent patent

NEW!

TILTING MODEL claims.
% Research and development directors can maintain com-
“X" AXIS ROTATABLE plete control over the many phases of a complex project
THROUGH 360° ...Laboratory Notebooks are available with detachable

duplicate pages.
$ 2 00 Volumes are designed for convenient laboratory use—pages
s are ruled for easy recording of data and for neat free-
AVAILABLE FOR LEFT hand drawing of schematics and sketches.
0BG, 0N Laboratory Notebooks are available immediately.

OPERATION

Send Free sample pages and price list,

Name.
Title
ASK FOR OUR Compan
- NEW MANIPULATOR pany
LITERATURE. Address.
eric’l(sobot ka company,inc
: : . .ge
IMPORTERS AND DISTRIBUTORS OF MICROSCOPES AND SCIENTIFIC INSTRUMENTS sclentlflc NOtebOOk Co-

719 Wisconsin Ave., Oak Park, lil.

110 WEST 40TH STREET, NEW YORK, NEW YORK 10018, = AREA CODE 212 WISCONSIN 7-9216
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$5000
Mathatron digital computer
uses a new

computer language...

...algebra

Tap in the problem, digit by digit, sign by sign, with decimal
points and parentheses and power of 10 exponents, just as if

you were writing it out, The Mathatron prints the problem
on paper tape, then prints out the answer. As simple as that.

Four or eight independent storage registers, 24 or 48

step ferrite core memory, 100 column number capacity,

8 to 9 significant digit accuracy, automatic decimal placement,
electronic speeds, optional pre-wired programs, all solid

state logic and circuitry. It won't solve everything, of course.

If you already have a large data processor, consider this:

80%; of the Mathatron owners have big computers, too.

But they can't stand the time lag, or the hourly cost,

or the gaff. The Mathatron is twice the size of a typewriter

and is accessible, immediately, to the whole department.
Write for further information.

MATHATRONICS, INC.

257 Crescent St., Waltham, Mass. 02154 (617) 894-0835

land. (Secretary, British Nuclear Energy
Soc., Inst. of Civil Engineers, 1-7 Great
George St., London S.W.1)

23-25. American Astronautical Soc.,
12th annual mtg., Los Angeles and Ana-
heim, Calif. (L. Larmore, Douglas Air-
craft, 3000 Ocean Park Blvd., Santa Mon-
ica, Calif.)

23-25. Chemical and Petroleum Instru-
mentation, 7th natl. symp., San Francisco,
Calif. (J. T. Ward, E. I. duPont de
Nemours & Co., Wilmington, Del. 19898)

23-25. Dynamics of Chemical Reac-
tions. intern. symp., Padua, Italy. (Dire-
zione Istituto di Impianti Chimici, Univ.
degli Studi, Padua)

23-26. Association for Research into
Periodontal Disease. 18th mtg., West
Berlin, Germany. (M. J. Matthey. 2 rue
Bartholini, Geneva, Switzerland)

23-26. Spaceflight, 6th European symp.,
Brighton, England. (British Interplanetary
Soc., 12 Bessborough Gardens, S.W.. Lon-
don, S.W.1, England)

23-28. International Assoc. for the
Study of the Bronchi. 16th congr., Athens,
Greece. (The Association, 189 Blvd. St.-
Germain, Paris 7, France)

23-28. Hormonal Steroids, intern.
congr., Milan, Italy. (L. Martini, Inst. di
Farmacologia, Via Andrea del Sarto 21,
Milan)

24-26. Solid Propulsion, conf., Chicago,
Ill.  (Chemical Propulsion Information
Agency, 8621 Georgia Ave., Silver Spring,
Md.)

24-26. Ultrasonic Testing of Materials,
2nd intern. symp., Berlin, Germany. (Kam-
mer der Technik FV “Maschinenbau,”
Clara-Zetkinstr. 115-117, 108 Berlin)

25. American Soc. for Gastrointestinal
Endoscopy, Chicago, Ill. (B. H. Sullivan,
Jr., 2020 E. 93 St., Cleveland, Ohio 44106)

25-27. Society of Radiographers, 20th
annual conf., Brighton, England. (The
Society, 32 Welbeck St., London, W.1,
England)

25-27. Sulfamic Acid and Its Electro-
metallurgical Applications, symp., Milan,
Italy. (R. Piontelli, Laboratorio di Elec-
trochimica, Clinica-Fisica e Metallurgia
del Politecnico di Milano, 32 Piazza Leo-
nardo da Vinci, Milan)

26-27. Fiber Soc.. spring mtg., Williams-
burg, Va. (L. Rebenfeld, The Society,
Textile Research Inst., P.O. Box 625,
Princeton, N.J.)

26-28. American Assoc. for Cancer Re-
search, annual mtg., Denver, Colo. (H. J.
Creech, 7701 Burholme Ave., Philadelphia,
Pa. 19111)

26-28. American Gastroenterological
Assoc., Chicago, Ill. (D. Cayer, 2240
Cloverdale Ave., Winston-Salem, N.C.)

26-28. American Inst. of Industrial En-
gineers, 17th annual conf. and conv., San
Francisco, Calif. (S. G. McIntyre, 5
Heather Lane, Hillsborough, Calif.)

28-6. Sea, 2nd intern, congr., Treboul-
Douarnenez, France. (Federation Thermale
et Climatique, 6, rue Lafayette, Rennes,
Ile-et-Vilaine, France)

29-2. Special Libraries Assoc., annual
conv.,, Minneapolis, Minn. (G. Aspnes,
Cargill, Inc., Minneapolis 55402)

30-1. Canadian Nuclear Assoc., intern.
congr., Winnipeg. (R. F. Gross, The As-
sociation, 19 Richmond St., W., Toronto
1, Ont.)
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NEW BOOKS
(Continued from page 499)

Inventor and Entrepreneur: Recollec-
tions of Werner von Siemens. Lund Hum-
phries, London; Prestel-Verlag, Munich,
ed. 2, 1966. 314 pp. Illus. 54s.

Investigations Arquelogicas en el Sitio
de el Inga, Ecuador. Robert E. Bell. Casa
de la Cultura, Quito, Ecuador, 1965 (avail-
able from The Stovall Museum, Univ. of
Oklahoma, Norman). 334 pp. Illus. Paper,
$6.

The Language of Logic. Hans Freuden-
thal. Elsevier, New York, 1966. 111 pp.
Illus. $5. Published in 1961 as Exacte
Logica (Bohn, Haarlem, Netherlands).

Marcello Malpighi: And the Evolution
of Embryology. vols. 1 to 5. Howard B.
Adelmann. Cornell Univ. Press, Ithaca,
N.Y., 1966. vol. 1, 750 pp. plates; vol. 2,
316 pp. plates; vol. 3, 524 pp.; vol. 4,
550 pp.; vol. 5, 427 pp.

Microbes in Your Life. Leo Schneider.
Harcourt, Brace, and World, New York,
1966. 154 pp. Illus. $3.75 (juvenile book).

The Noble Gases. Isaac Asimov. Basic
Books, New York, 1966. 183 pp. $4.50.

The Nursing Profession: Five Sociolog-
ical Essays. Fred Davis, Ed. Wiley, New
York, 1966. 217 pp. Illus. $6.95. Five es-
says: “Nursing leadership and policy:
Some cross-national comparisons” by Wil-
liam A. Glaser; “The structure and ideol-
ogy of American nursing: An interpreta-
tion” by Anselm Strauss; “The organiza-
tional context of nursing practice” by
Hans O. Mauksch; “Problems and issues
in collegiate nursing education” by Fred
Davis, Virginia L. Olesen, and Elvi Waik
Whittaker; and “Nursing and patient care”
by Esther Lucile Brown.

The Origin of the Solar System: Genesis
of the Sun and Planets, and Life on Other
Worlds. Thornton Page and Lou Williams
Eds. Macmillan, New York, 1966. 352 pp.
Illus. $7.95. Sky and Telescope Library of
Astronomy, vol. 3, edited by Thornton
Page and Lou Williams Page; based on
articles published in The Sky, Sky and
Telescope, and The Telescope from 1936
to 1965.

Population Ecology and Management
of Wisconsin Pheasants. Frederic H. Wag-
ner, C. D. Besadny, and Cyril Kabat, Wis-
consin Conservation Department, Madison,
1965. 168 pp. Illus. Paper.

Zur Problematik der materialistisch-
dialektischen Analyse und Interpretation
physikalischer Forschungsergebnisse. J.
Wolfgang Gorlich. Harrassowitz, Wies-
baden, Germany, 1965. 133 pp. Paper,
DM. 22. Philosophische und Soziologische
Veréffentlichungen Series, vol. 8, edited by
Hans-Joachim Lieber.

Professionalization. Howard M. Voll-
mer and Donald L. Mills, Eds. Prentice-
Hall, Englewood Cliffs, N.J., 1966. 383
pp. $9.25. Forty-two papers: The Concept
of Professionalization (6 papers); The
Social Context of Professionalization (5
papers); Individuals and Professionaliza-
tion (5 papers); Professional Controls (3
papers); Professional Associations and
Colleague Relations (5 papers); Client
and Public Relations (3 papers); Relations
Among Occupational Groups (5 papers);
Professionals and Complex Organizations

22 APRIL 1966

This is the ¥

Why will you find the M-5 the most desirable of all stereomicroscopes? Definition:
Absolutely uniform, maximum sharpness throughout the field. Power: Easily
interchangeable eyepieces and attachment objectives provide a range from 5x to
200x with no change in accommodation. Versatility: You can choosevarious stands,
light sources, stages, polarizing, photographic and measuring attachments
ideally suited to your requirements.

*The first name in Surveying Instruments,
Photogrammetric Equipment and Microscopes.
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(4 papers); Professionals and the Govern-
ment (4 papers); and Status Differences
and Professionalization (2 papers).

A Prophet in Two Countries: The Life
of F. E. Simon. Nancy Arms. Pergamon,
New York, 1966. 179 pp. Illus. Paper,
$2.45.

Psychoanalysis in America: Historical
Perspectives. Murray H. Sherman, Ed.
Thomas, Springfield. Ill., 1966. 530 pp.
$15.75. Twenty-eight papers: Retrospect
(3 papers); Clinical Contributions (7
papers); The Problem of Technique (7
papers): Applications to Culture (4 pa-
pers); and Contributions to Theory (7
papers).

Reliability Abstracts and Technical Re-
views. vol. 5, Abstracts 1696-2377. Natl.
Aeronautics and Space Administration,
Washington, D.C., 1965. Unpaged.

Review of Textile Progress: A Survey
of World Literature. vol. 16, 1964. Textile
Institute and the Soc. of Dyers and
Colourists, London: Butterworth, Wash-
ington, D.C., 1965. 468 pp. Illus. $16.95.
Twenty-five papers on the following top-
ics: Production and Properties of Fibres
(6 papers): Conversion of Fibres into
Finished Yarns (4 papers); Fabric Produc-
tion and Properties (3 papers): Chemicals
for the Textile Industry (1 paper): Chem-
ical and Other Processes (8 papers);
Analysis, Testing. Grading, and Defects
(2 papers): and Industrial Applications of
Textiles (1 paper).

The Roots of Social Work. S. C. Kohs.
Association Press, New York, 1966. 189
pp. $4.

Science for High School Students. vols.
1 and 2. Nuclear Research Foundation,
School Certificate Integrated Science Text-
book Group of Authors, H. Messel, Chair-
man. Nuclear Research Foundation, Univ.
of Sydney, 1965. vol. 1, 558 pp.; vol. 2,
482 pp. Ilus.

Science in Progress. vol. 15. Wallace R.
Brode, Ed. Yale Univ. Press, New Haven,
Conn., 1966. 431 pp. Illus. $10. Sigma
Xi—RESA National Lectureships 1963—
1964: 12 essays: “The muse and the
axiom” by Harold G. Cassidy; “Aerial
photography—a valuable sensor for the
scientist” by Robert N. Colwell; “The
photoperiodic  control of reproductive
cycles in birds” by Donald S. Farner:; “The
energy environment in which we live” by
David M. Gates; “Salt transport across
cell membranes” by Sterling B. Hendricks;
“The prehistoric Great Lakes of North
America” by Jack L. Hough; “The retinex”
by Edwin H. Land: “Taste—its sensory
and motivating properties” by Carl Pfaff-
mann; “On the role of eddies in fluid mo-
tion” by Hunter Rouse: “Tell-tale dust”
by Paul B. Sears; “Information processing
in computer and man” by Herbert Simon
and Allen Newell; and “Investigation of
crystalline imperfections and properties of
materials” by Sigmund Weissmann.

Sleep. Gay Gaer Luce and Julius Segal.
Coward-McCann, New York, 1966. 335
pp. $5.95.

Smithsonian Treasury of 20th-Century
Science. Webster P. True, Ed. Simon and
Schuster, New York, in cooperation with
Smithsonian Institution, Washington, D.C.,
1966. 544 pp. Illus. $7.95. Twenty-six
papers.

Sources of Information on Atomic En-

Model 1817

Model 1839-28

STEREOS

Versatile, budget-priced Stereos. Magnifica-
tion range of the 1817 from 10X to 160X
starts at only $94.50 ... Popular 1839 in
any of three objective combinations starts
at only $129.50. Contact one of these SPI
Dealers for demonstration and delivery.

American School Supply Co., Denver, Colorado
American School Supply Co.,
Albuguerque, New Mexico
A-V Communications, Inc., Farmingdale, New York
Biscayne Chemical Laboratories, Inc., Miami, Florida
BPL Industries, Philadelphia, Pennsylvania
Brown & Associates, Bryan, Texas
A, Daigger Company. Chicago, Illinois
A. Daigger Co. of California,
Richmond and Los Angeles, California
Denoyer-Geppert Company, Chicage. Illinois
Fairview Science Company, Box 142, Tulsa, Oklahoma
Foremost Equipment Co., Temple. Texas
Frank E. Fryer Co.. Carpentersville, Illinois
Geophysical Instrument & Supply Co., Denver, Colorado
Halco Instruments, Inc., Atlanta 7, Georgia
C. P. Hall Co..
Akron, Ohio and Anderson, South Carolina
Jack L. Hartman Co., Roanoke, Virginia
Jam Scientific Co., Tenafly, New Jersey
Laabs, Inc., Milwaukee, Wisconsin »
Martin School Equipment Co., Inc., Jackson, Mississippi
Midwest Beach, Inc., Sioux Falls, South Dakota
Nasco, Inc.,
Fort Atkinson. Wisconsin and Modesto, California
Phylab Division of Physicians & Hosp. Supply Co.,
Minneapolis, Minnesota
Ransdell Surgical, Inc., Louisville. Kentucky
Jim Turner Company, Midland. Texas
Wilkens & Anderson Company, Chicago, Illinois

..or write for literature and Dealer nearest you.

SOUTHERN PRECISION INSTRUMENT COMPANY
710 Augusta Street * San Antonio, Texas 78215
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Quick-change
chromatography

Change a disc, a reservoir, an adapter, or extend a column.
Build up complete chromatographic columns to suit your
needs without glassblowing—with Kontes Chromaflex®
apparatus.

Reservoir solvents run down column walls without
disturbing adsorbent beds; greaseless wetted ‘O’ ring
connections have uniform diameters; mixing volumes are
minimal below fritted discs; Dualap stopcock barrels accept
either glass or Teflon* plugs.

Functional in design and flexible in use, Chromafiex
apparatus represents a part of our 11,000 standard technical
glassware items.

For detailed information on products for chromatography
and our standard line, write for a free copy of our 300-page
catalog TG-20.

®Trademark of Kontes Glass Co,
*Trademark of DuPont

KONTES

Vineland, New Jersey

Regional distributors: KONTES OF ILLINOIS, Franklin Park, !Il. « KONTES OF CALIFORNIA, Berkeley, Cal.
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0SCILLOSCOPE
BIO—AMPLIFIER
STIMULATOR

An oscilloscope, bio-amplifier, and stimulator in a
single unit for teaching and research in the life
sciences.

&
O

NERVE REACTION

POTENTIAL

D

EMG

©

PLANT CELL

POTENTIAL

MUSCLE

&
>

FIBER

POTENTIAL

PB-3 SCOPE SPECIFICATIONS

VERTICAL AMPLIFIER

BAND

RISE IMPEDANCE
WIDTH SENSITIVITY TIME ACCURACY
Oscilloscope
1 Meg—
Oscilloscope Single End
DC. t 50 MV to 50V/CM Less
5'0 .Kg than Bio-amplifier +5%
Bio-amplifier in 7 usec. 20 Megs—
10uV/CM to Balanced
100 MV/CM 10 Megs—
Single End
TIME BASE CRT STIMULATOR PHYSICAL
TRIG- Amplitude
SPEED | GERING [DIA. | PHOSPHER | 04 1o 100 volt| DIM. & WT.
10 usec. |Internal or| 5” P7 frequency [16”x18"”x12”
CM External (Filtérs 1 to 1000 cps 45 lbs.
to Slope, available) Duration
1 sec/ecm| + or — .04 to 32 ms
Catalog Number 7092—680 Price $750.

For 115 Vac 50-60 cycles 90 watts

\v
§

7

Other oscilloscope models available
For additional information—
write for Bulletin PB3-65

PHIPRS EABIRMP, NeC.

Manufacturers & Distributors of Scientific Equipment
6th & Byrd Streefs — Richmond, Virginia
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for the

NALGENE
FILTER
— PUMP —

"...you requested informa-
tion as to the efficiency of
this aspirator. The Nalge
filter pump has been the only
one, of many that I have at-
tempted to use, that was able
to produce a suction which
will aid in the evaporation
of butanol in a flash evapo-
rator.
sure on the fourth floor of
our basic science building
has made it impossible to
use a water aspirator prior
to the use of your product.”

PROFESSOR OF
BIOCHEMISTRY

The low water pres-

If you have a water pressure
problem, or can’t hook into a
vacuum line, or simply want
the best filter pump available,
use the Nalgene Filter Pump.
Precision molded of polypro-
pylene, it resists corrosion and
won't break. It outperforms any
other pump of its kind, at any
price. And it costs a lot less.
Assortable with other Nalgene
labware for maximum dis-
counts. Order from your lab
supply dealer or write for our
Catalog P-166. Dept. 2128, The
| Nalge Co., Inc., Rochester,
L New York 14602.

MALGENE

Another Product of
Nalge Research.

éNALGENE

LABVWARE

Leader in quality plastic labware since 1949
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ergy. L. J. Anthony. Pergamon, New York,
1966. 255 pp. Illus. $8. International
Series of Monographs in Library and In-
formation Sciences.

The Story of Medicine. D. W. Sylvester.
St. Martin’s Press, New York, 1965. 64
pp. Illus. $3.25 (juvenile book).

The Velikovsky Affair: The Warfare of
Science and Scientism. Alfred de Grazia,
Ed. University Books, New Hyde Park,
N.Y., 1966. 264 pp. $5.95. Six papers:
“Minds in chaos” by Ralph E. Juergens;
“Aftermath to exposure” by Ralph E.
Juergens; “The inconstant heavens” by
Livio C. Stecchini; “Astronomical theory
and historical data” by Livio C. Stecchini;
“The scientific reception system” by Alfred
de Grazia; and “Additional examples of
correct prognosis” by Immanuel Velikov-
sky.

Wonders Under the Earth. Murray T.
Pringle. Lantern Press, New York, 1966.
218 pp. Illus. $3.95 (juvenile book).

Xerography and Related Processes. John
H. Dessauer and Harold E. Clark, Eds.
Focal Press, New York, 1965. 520 pp.
Illus. $38. Chapters contributed by staff
members of Research and Engineering Di-
vision, Xerox Corporation and Applied
Research Division, Battelle Memorial In-
stitute.

A Zoo Man’s Notebook. Lee S. Crandall
and William Bridges. Univ. of Chicago
Press, Chicago, Ill., 1966. 224 pp. Illus.
$4.95.

Biological and Medical Sciences

Adaptation and Natural Selection: A

Critique of Some Current Evolutionary
Thought. George C. Williams. Princeton
Univ. Press, Princeton, N.J., 1966. 317 pp.
Illus. $6.50.
'~ Annual Review of Pharmacology. vol.
6. Henry W. Elliott, Windsor C. Cutting,
and Robert H. Dreisbach, Eds. Annual Re-
views, Palo Alto, Calif., 1966. 504 pp.
$8.50.

The Bamboos: A Fresh Perspective. F.
A. McClure. Harvard Univ. Press, Cam-
bridge, Mass., 1966. 365 pp. Illus. $10.

Biological Mechanisms of Aging. Ho-
ward J. Curtis. Thomas, Springfield, IlL,
1966. 147 pp. Illus. $6.50. American Lec-
tures in Living Chemistry Series, edited by
I. Newton Kugelmass.

Biology. Willis H. Johnson, Richard A.
Laubengayer, Louis E. DeLanney, and
Thomas A. Cole. Holt, Rinehart, and
Winston, New York, ed. 3, 1966. 800 pp.
Illus. $9.50.

British Pharmacopoeia 1963: Adden-
dum 1966. Published under the direction
of the General Medical Council. Pharma-
ceutical Press, London, 1966. 126 pp.
IHus. 45s.

Chromosome Techniques: Theory and
Practice. Arun Kumar Sharma and Arch-
ana Sharma. Butterworth, Washington,
D.C., 1965. 484 pp. Illus. $17.50.

Cybernetics and Development. Michael
J. Apter. Pergamon, New York, 1966. 200
pp. Illus. $8. International Series of Mono-
graphs in Pure and Applied Biology,
edited by G. A. Kerkut.

Diagnostic Criteria for Plants and Soils.
Homer D. Chapman, Ed. Division of
Agricultural Sciences, Univ. of California,
Berkeley, 1966. 799 pp. Illus. $17.50.

NEGA-FILE

portable slide savers
for 3va x 4 slides

Perfect slide protection. No breakage,
dust, dampness. Beautiful, seasoned
hardwood with walnut finish. Com-
fortable, leather carryving handles.
Lock corner joints. Brass-plated hard-
ware. Snap locks. All with removable
index and number slots.

4 SIZES AVAILABLE

P-34-100 100 Shides. ... .. ... $14.95
PBARE - e 50 Slides ........ 13.20
| oa ] P L et IS Kides i 9.45
| 7 o S SN 12 Slides : 8.95
NEW from NEGA-
FILE 2x2 SLIDE

HOLDERS

for Slide Saver files.
Files 2 x 2 sildes along
with 34 x4 Lantern
Slides in any of above
files. Mounted or
Reggﬁmoun‘:. Se:sonEd
wood/presshoar:

pili s At 21¢

THE NEGA FILE COMPANY

 NEGAC ) FILE |

FURLONG, PENNSYLVANIA

Send for
Catalog of
complete
Filing Systems

(" TESTED ll:nfmcus\
or
Disc Electrophoresis

Canal Industrial Corporation, sole
licensee to the Mount Sinai
Hospital Research Foundation for
the manufacture and sale of
equipment and supplies for Disc
Electrophoresis, offers a complete
selection of chemicals for use in
the Disc technique. Available
either in time-saving premixed
kits or as basic ingredients, these
chemicals are tested in electro-
phoretic runs before shipment to
insure satisfactory results and
eliminate wasted effort or loss
of valuable samples. They are
equally suitable for both ana-
lytical and preparative-scale Disc
separations. .
Shouldn’t you be getting your
Disc Electrophoresis chemicals
from Canalco? Write for prices
today. /

CANAL INDUSTRIAL CORP.

5635 Fisher Lane, Dept. E 42
Rockville, Maryland 20852
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Unretouched chart curve made automatically by an unattended
ISCO Spectroradiometer with accessory recorder. The curve is
of cool white fluorescent lamps. Brochure No. SR47C

INSTRUMENTATION
SPECIALTIES CO,INC.

LINCOLN, NEBRASKA 68507. U.S.A.
CABLE ADDRESS: ISCOLAB LINCOLN

5624 SEWARD AVE.
PHONE (402) 434-8265

first
for
optical
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SeaKem Brand
Agarose

EXCLUSIVE DISTRIBUTOR

BAUSCH & LOMB

Manufactured by Marine Colloid, Inc., distributed ex-
clusively through Bausch & Lomb in the laboratory and
clinical fields.

Agarose, strongly-gelling Agar extract (powder form),
non-ionic, with minimal absorption and electroendos-
mosis, is supplied in standard units of 25, 100 and 250
grams. Larger quantities available on request.

For information about Spectrophor | . . . the Bausch
& Lomb electrophoresis equipment, write for Catalog
34-2138. Bausch & Lomb, 87828 Bausch Street, Roches-

ter, New York 14602.
BAUSCH & LOMB (@

Write for Data
Sheet 34-2090

0.K.,ECONO SCIENTIFIC-
BUT WHAT HAVE YOU
N DONE FOR ME LATELY?

S < econo-scientitic division*

EEEEE MARYLAND PLASTICS, INC.

9 East 37th St.,, N.Y., N.Y. 10016

22 APRIL 1966

Well, you've known us as pioneers and leaders in plastic
animal caging. You know Econo-Cage stands for a com-
plete line of the finest plastic cages available today.

But to answer your question... LATELY—in fact just now
—we've made an exciting new addition to the rapidly grow-
ing Econo-Cage Family.

Here is the new standard for housing and breeding mice.
Ideal for 1:1 and 2:1 breeding. Originally designed for
Union Carbide Nuclear. Exceptionally sturdy. A bit room-
ier than our popular #20 Series. Dimensions: 1378"” x
838" x 518" deep. Available in three different materials:

Econo-Cage “67 Polycarbonate (as shown) clear, autoclavable,
very high impact strength, stain resistant. The only transparent
plastic that can withstand temperatures up to 290°F.

Econo-Cage =65 Polypropylene, economical autoclavable (tem-
peratures to 250°F.), excellent resistance to chemicals and sol-
vents. A translucent material with good impact strength.

Econo-Cage <63 Acrylonitrile-Styrene—For Researchers who
need a clear material at budget prices. Withstands temperatures
to 180°F.

Contact your Econo-Cage Distributor or send for our new
catalog.

#*Formerly Econo- Lab Division
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Sigma is pleased to announce another Sigma Service: -
Fluorimetric Procedure No. 60-F for
determination of

PHENYLALANINE

the quantitative

in the Diagnosis of

PKU
Phenylketonuria

Throughout the entire World, the clinical diagnosis of PKU is be-

coming legally mandatory on all newborn infants. Genetic PKU

is manifested by the elevation of Serum Phenylalanine which is

sscurately {!zctermined per McCaman and Robins! as modified by
ong, et al.

Sigma Procedure No. 60-F is not only the most accurate published
to date, but it is also the simplest and most rapid.

Procedure

1. Add Ninhydrin-Peptide Reagent to 20 ul of
deproteinized Serum or Plasma

2. Incubate at 60°C for 2 Hours

3. Add Copper Reagent and Read Fluorescence.

That is all!

Phenylalanine in the Sample yields an intense fluorescence not
produced by other serum constituents.

No need to repeat each “positive’”’ as is often necessary with
microbiological screening procedures.

Ideal for Mass screening yielding quantitative results at the same
time.

INEXPENSIVE! Less than 5¢ per test when run in groups.
HEALTH DEPARTMENTS everywhere are urged to immediately
evaluate this Sigma Procedure as the possible Procedure of
Choice. Knox® reports that brain damage can be avoided if
PKU is properly diagnosed at birth and promptly treated with a
low phenylalanine diet!

Request Free Sigma Technical Bulletin No. 60-F
OR ORDER COMPLETE KiT: -

No. 60-M for up to 80 Determinations
No. 60 for up to 250 Determinations

Postage Paid to any Destination in the World.
(Caution: - A Photo-Fluorometer is Required.)

Ref.: 1. McCaman, M.W. & Robins, E, ‘“Fluorimetric
Method for the Determination of Phenylalanine in
Serum’, J. Lah. & Clin. Med., 59, 885, (1962).

2. Wong, P.W.Y., O’Flynn, M.E., & Inouye, T., ‘‘Micro-
methods for Measuring Phenylalanine and Tyrosine
in Serum’’, Clin. Chem., 10, 1098, (1964).

3. Knox, W.E., ‘‘Evaluation of Treatment of PKU with
Dllets Low in Phenylalanine’”, Pediatrics, 26, 1,
(1960).

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, PRospect 1-5750
Night, Person to Person, Dan Broida, WYdown 3-6418 %

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

The Research Laboratories of

EIE@ACHEMlCAL COMPANY

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

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

glass tissue culture hood pro-
vides an air circulation-free

New contamination-free hood
for sterile techniques

Size: 46" wide x 22" deep X
22" high. Weight: 50 pounds.
Adjustable plexiglass sash.

Smooth fiberglass interior
allows easy cleaning.

Ships complete, ready to
use. Price: $280. Write for
free brochure.

TABJCON]CO]

8805 Prospect, Kansas City, Mo.

This new Labconco fiber-

area to conduct culture plant-
ing, tissue staining or propa-
gation, etc. Bujlt-in Ultraviolet
light keeps interior of hood
contamination-free.

Hood is polyester reinforced
with glass fibers. It's fire
retardant and chemical
resistant.
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PARR STIRRED REACTORS

For working pressures up to 1000 psig. |
Temperatures to 350° C.

Convenient one and two liter
sizes operate interchangeably in
the same electric heater.

These compact, bench-scale units provide excellent
facilities for alkylation, catalytic reduction, digestion,
extraction, halogenation, hydrogenation, methylation,
nitration, polymerization, pressure leaching, sulfona-
tion and many other laboratory operations in which
heat and pressure must be applied to a chemical sys-
tem. They can be supplied in any of eight different
corrosion resistant alloys.

Ask for Specification 4500

PARR INSTRUVMENT COMPANY

211 Fifty-Third St. Moline, Illinois
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Thirty-four chapters dealing with the ele-
ments that affect plant growth; three chap-
ters are concerned with salts and water
appraisal, alkali and saline soils, and or-
ganic soil toxins. There are appendix
tables of plant analysis information and
criteria indexed by crop; soil analysis cri-
teria indexed by element; suggested leaf or
foliar sampling techniques; and a list of
indicator crops.

Endosymbiosis of Animals with Plant
Microorganisms. Paul Buchner. Based on
a translation of the revision of the Ger-
man edition (Stuttgart, 1953) by Bertha
Mueller and Francis H. Foeckler. Inter-
science (Wiley), New York, 1965. 927 pp.
Illus. $35.

The Foundations of Genetics. F. A. E.
Crew. Pergamon, New York, 1966. 216
pp. Illus. Paper, $3.75. The Common-
wealth and International Library.

Foundations of Nutrition. Clara Mae
Taylor and Orrea Florence Pye. Macmil-
lan, New York, ed. 6, 1966. 576 pp. Illus.
$7.95.

General and Comparative Physiology.
William S. Hoar. Prentice-Hall, Engle-
wood Cliffs, N.J.,, 1966. 829 pp. Illus.
$15.50.

General Biology. Fred M. Speed. Mer-
rill, Columbus, Ohio, 1966. 479 pp. Illus.
$8.50.

Grasshoppers and Locusts: A Handbook
of General Acridology. vol. 1, Anatomy,
Physiology, Development, Phase Poly-
morphism, Introduction to Taxonomy.
Sir Boris Uvarov. Published for the Anti-
Locust Research Centre by Cambridge
Univ. Press, New York, 1966. 493 pp.
Illus. $18.50.

Higher Cortical Functions in Man. Alek-
sandr Romanovich Luria. Translated from
the Russian edition (Moscow, 1962) by
Basil Haigh. Basic Books and Consultants
Bureau, New York, 1966. 529 pp. Illus.
$17.50.

Laboratory Techniques in Zoology. Roy
Mahoney. Butterworth, Washington, D.C.,
1966. 410 pp. Illus. $12.50.

Mammalian Cell Water: Physiologic and
Clinical Aspects. Edwin G. Olmstead. Lea
and Febiger, Philadelphia, 1966. 200 pp.
Illus. $8.

Mathematics in Medicine and the Life
Sciences. George R. Stibitz. Year Book
Medical Publishers, Chicago, 1966. 391
pp. Illus. $12.50.

Die Mehrfaktorenanalyse in der Biol-
ogie. Werner Schmidt. Deubner, Koln,
Germany, 1965. 146 pp. Illus. Paper,
DM. 9.60.

The Metabolic Basis of Inherited Dis-
ease. John B. Stanbury, James B. Wyn-
gaarden, and Donald S. Fredrickson, Eds.
McGraw-Hill, New York, ed. 2, 1966.
1446 pp. Illus. $35. There are 61 chapters
by 72 contributors.

Méthodes nouvelles en embryologie:
Détection de molécules par Pimmuno-
chimie. Etienne Wolff, Ed. Hermann,
Paris, 1965. 231 pp. Illus. Paper, F. 54.
Six lectures in French or English.

Methods of Animal Experimentation.
vol. 2. William I. Gay, Ed. Academic
Press, New York, 1965. 624 pp. Illus.
$18.50. Eleven papers: “Radiation hy-
giene” by Neal S. Nelson and John H.
Rust; “Use of ionizing radiation for meas-
uring biological phenomena” by Neal S.
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The Image-Splitting Measuring Eyepiece

A

Three hundred and twenty-
seven years ago, William
Gascoigne of Yorkshire con-
structed a micrometer meas-
uring device suitable for use
in the relatively crude opti-
cal instruments of that day.
Since 1639 many refine-
ments have been made upon
Gascoigne’s achievement — but these were refinements only. The first basic
advance in microscope measurement technique occurred only recently — in
1962 — with the introduction of the Vickers-A.E.l. Image-Splitting Measuring
Eyepiece. ¥ The image splitting technique makes obsolete (for nearly all
purposes) Gascoigne's family of filar micrometers and eyepiece graticules.
The image splitter is much more accurate. It is faster and more convenient
to use. It has an entirely unique capability for instantaneous, multiple com-
parative measurements. ¥ Nearly one thousand Vickers Image Splitters
are now being used by your colleagues and competitors. Here are just a few
of the things it can do for you.

Moedification o,f Gascoigne's Micrometer,
Circa 17

« Measure with accuracies up to better than 0.1 micron (0.000004")

* “Dijal in” sizes so that objects anywhere in the microscope field can be
checked for conformity — without measurement.

* Make particle size analyses — without measurement.

» Measure moving or vibrating objects.

e Measure without the possibility of parallax error or errors due to micro-
scope instability.

If accurate and fast measurement techniques are essential in your work,
please let us know. We will immediately send our descriptive brochure.

EVEPIECE IN
POSITION

ON
MICROSCOPE

DETAIL OF MEASURING DRUM (ACTUAL SIZE)

Using a 100X objective, each division of the image splitting drum, shown above,
is equivalent to a dimension on the microscope object of 0.084« (0.000003 inches.)

VEIGKERS

INSTRUMENTS, INCORPORATED

Successors to Cooke, Troughton & Simms, Inc.

15 WAITE COURT, MALDEN, MASS. 02148 + (617)324-6666
IN CANADA: 1570 MIDLAND AVE., SCARBOROUGH, ONTARIO « (416) 751-4360
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PROBLEMS?

We have solved these better than any-
one else:

m Coating plates of varying thickness
= Insuring constant adsorbent thickness

®m The need for feeler gauges

QRA TLC APPARATUS

574

was designed for simple, problem free
operation—there is virtually no chance
of error.

The Automatic Plate Leveller holds
plates of varying thickness in such a
way that their upper surfaces are per-
fectly level.

The Anodized Aluminum Spreader has
four accurately machined slots of 0.25,
0.50, 0.75 and 1.00mm thickness. This
spreader deposits a parallel layer of
adsorbent of predetermined thickness
on the plates without having to set the
gap with feeler gauges.

For a detailed description of the QRA
TLC KIT MODEL 8/cCR and its use, call or
write for our free 8-page booklet.

Available from franchised laboratory
supply dealers or

QUICKFIT REEVE ANGEL, INC.
1 BRIDEWELL PLACE, CLIFTON, NEW JERSEY 07014
201-667-6767

Check

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

O0o0oo0Do0o0000O0O0O0O0 OoOoOooooooooOo o

BEADS, GLASS

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

BOTTLES, GLASS
STOPPERED

BOTTLES, NURSING
BOTTLES, PRESCRIPTION
BOTTLES, SADDLE BAG

BOTTLES, URINE
SPECIMEN

BOTTLES, VARNISH
BOTTLES, ZEISS

CHAMBERS,
HEMACYTOMETER

CYLINDERS, GRADUATED
DESICCATORS

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

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

Do0oDoOo0o0oo00Do000OD0 OO0 ooooOo ocoooao

GAS GENERATORS

GRADUATES,
PHARMACEUTICAL

JARS, BELL

JARS, MUSEUM

JARS, SPECIMEN

JARS, STAINING

JARS, STERILIZING
JARS, STORAGE

JARS, THERMOMETER
JARS, URINOMETER
MORTARS AND PESTLES
PERCOLATORS

PIPETTES, DISPOSABLE,
PASTEUR

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

FOR

Free

CATALOG WRITE TO

MERCER
GLASS WORKS INC.

725 Broadway, New York3,N.Y.

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