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‘Rub-a-dub-dub

If you're going to guarantee every digital Flip Chip™
module for ten years, you worry about reliability.

This particular module was routinely run through 120
standard tests, component by component, spec by
spec. (The tests took 25 seconds on one of our PDP
general purpose computers, a machine mostly made
of modules just like this.)

Then, we duplicated the laboratory environment. We
dropped the module from a table, blew smoke at it,

spilled coffee over the components. We left the module
on a radiator overnight.

All components still okay.

Somehow the module got left in a shirt pocket and sub-
jected to a further unplanned test — wash, rinse, wash,
rinse, spin dry.

Know what happened ? The coffee stains washed off.

Write for a catalog.

dilgliltlall

MODULES - COMPUTERS

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 « Cambridge, Mass. « Washington, D. C. - Parsippany, N. J. «
Rochester, N.Y. « Philadelphia » Huntsville « Orlando « Pittsburgh « Chicago « Denver « Ann Arbor « Los Angeles « Palo Alto « Seattle « Carleton Place and Toronto,
Ont. « Reading, England » Paris, France » Munich and Cologne, Germany » Sydney and West Perth, Australia « Modules distributed also through Allied Radio



NBCo
adds life blood
to leukemia research

| Hydroxy urea has been reported effective against the standard L1210 leukemia in mice
upon intraperitoneal or oral administration. (1)

Krakoff, et.al., have shown responses from hydroxy urca in chronic granulocytic leuke-
mia. And the substance has also been shown to reduce the rate of incorporation of thymi-
dine H3 into Ehrlich ascites tumor cells in vitro. It appears that part of the carcinostatic
action of hydroxy urea is mediated through interference with D.N.A. metabolism. (2)
Give new life to leukemia research in your laboratory. Phone collect, 216-662-0212
(USA) only)y. NBCo will process your order carcfully, efficiently and immediately,
NBCo guarantees shipment within 60 minutes of your call; one-day delivery anywhere
in the continental USA, 80 hours anywhere in the world. Send for our free catalog
containing more than 3000 items.

PRICE SCHEDULE FOR HYDROXY UREA:

100 grambottle .« v .« v . . v e e e e e o« e e e o . gm $1.90
25 gram bottle . . . . . ¢ o 0 e v e e e e o« o« o« . ogm 200
10 grambottle © . . ¢ « .+« 4 v 4 4 e e 4 o« e e « . ogm 225
Sgrambottle . . . . . . . 0 0 . 0 0w e e e e« o« .ogm 250

Tgrambottle . . . . . . . . . . o L0 0 e 0 e e 3.00
This product is offered for chemical and investigational usc only. NUTRITIONAL

The literature references should not be interpreted as either an endorse-

ment or disapproval of the biochemical by the cited investigation. BIOCHEMICALS

1. B. Stearns, K. A. Losee and J. Bernstein. Med. Chem. 6, 201 (1963) CORPORATION

2. G. R. Gale, Bioclerm, Pharmacol. 13, 1377 (1964) 21010 Miles Avenue

Cleveland, Ohio 44128 U.S.A,
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Bladder stone, now at the Norfolk
and Norwich (England) Hospital Mu-
seum, from a boy aged 12 years in
1877. The nucleus is uric acid; inter-
mediate layers are uric acid dihydrate;
surface is calcium oxalate monohy-
drate and ammonium acid urate.
Widest dimension, 25 millimeters. See
page 1511. [Stone obtained by cour-



CIVIL WAR MEDICINE

By Stewart Brooks, Auburndale, Mass. In the
flood of literature which has followed the Civil
War, this book is the first to present the overall
medical picture of the period. It is the true story
of four agonizing years and how the North and
South responded to the occasion. In addition to
developing the basic concepts of diseases, drugs,
and surgery in vogue over one hundred years
ago, the author has deftly spiced his narrative
with a variety of sidelights and arresting vig-
nettes. Two opening chapters underscore the
general situation at the outbreak of hostilities.
Each of the remaining chapters deals with a
specific area of interest.

Jan. 66, 160 pp., 22 il., 16 tables, $6.00

CANINE PEDIATRICS:

Development, Neonatal and Congenital Diseases
By M. W, Fox, Galesburg State Research Hosp.,
Ill. This volume provides complete and exten-
sive discussion of perinatal and infectious patho-
logical conditions which may occur in the young
dog—including many which are congenital or
due to genetic defects. Sections on hand rearing
and the comparative development of the dog in
relation to other species will be of special inter-
est to those engaged in research. Chapters on
rearing and socialization are important for re-
search workers who are studying behavior under
experimental conditions.

July ’66, about 196 pp., about 52 il.

HUMAN RACES (2nd Ed.)

By Stanley M. Garn, Antioch College, Yellow
Springs, Ohio. Since its original publication in
1960, HUMAN RACES has been enthusiasti-
cally accepted as the standard, authoritative
American work on race in contemporary man.
The Second Edition incorporates many new and
important findings. * . . . Garn’s book is the first
completely useful, authoritative, comprehensive,
and intelligible book that has been written about
race.”—American Anthropologist.

’65, 172 pp., 26 il., $5.50

THE TRAVELER'S MEDICAL
GUIDE FOR PHYSICIANS

By B. H. Kean, Cornell Univ., New York City, and Harold A.
Tucker, Pago Pago, American Samoa. Provides in practical and
immediately available form the latest data bearing on problems
likely or certain to arise in connection with the overseas travel of
patients. Technically written, authoritative, and well documented.
Places at the physicians fingertips essential data for the manage-
ment of patients before departure, while they are abroad, and
after they return. All important medical and most of the non-
medical aspects of international travel are included in this one
convenient source. Feb. 66, 444 pp., 12 il., 65 tables, $12.50

THE PATHOLOGY OF
LABORATORY ANIMALS

A Conference Sponsored by the
Section on Microbiology of The
New York Academy of Medicine
“Ew and The New York Pathological
Society. Compiled and edited by
William E. Ribelin, 4American Cya-
namid Company, Princeton, N. J.,

BOOKS and John R. McCoy, Rutgers

IN Univ., New Brunswick. (22 Con-

tributors) Deals exclusively with
SCIENCE

naturally occurring lesions of the

rabbit, guinea pig, rat, mouse,
TECHNOLOGY

1
IMPORTANT

hamster, and monkey. Includes
{| tumor types and occurrences, mal-
formations, lesions of infectious
and nutritional diseases, compari-

sons of mortality, etc.
‘65, 448 pp., 292 il., 36 tables,
$14.75

EMOTIONS AND THE JOB

By 8. G. Rogg and C. A. D’Alonzo, both of E. I. du Pont de
Nemours and Company, Wilmington, Del. The authors have dealt
with the records of over 100,000 employees of a large industrial
concern . . . an unparalleled opportunity to study man at his work.
In their present work they not only record their experience with
the functioning of the human mind but show both the employee
and the manager how to use this information to help themselves.
The approach to the problem is an integrated one—focused pri-
marily on functional illness.

65, 208 pp., 18 il., 7 charts, 12 tables, $6.75

SELECTED HISTOCHEMICAL AND
HISTOPATHOLOGICAL METHODS

By Samuel Wesley Thompson. With two chapters contributed by
Ronald D. Hunt. Both of Fitzsimons General Hosp., Denver.
Several methods are presented for most tissue components, of man
and animals, demonstrable histochemically. With each method is
detailed information as to applications of the method, fixatives of
special preparations to be used, special equipment required, type
of tissue sections, applicable control measures, etc.

Jan. ’66, 1,680 pp. (7x10), 401 il., $65.00

CHARLES C THOMAS - PUBLISHER
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Turn Display Scale knob until
waveform in memory, shown on
screen, is of suitable size.

The Ordinary Way :
“RELATIVE INDICATIONS"

COUNTS FULL SCALE

8192

4096 | 163684

32168

The Fabri-Tek Way :

The FT-1051 512 word memory averager.
The FT-1052 has a 1024 word memory.

Set movable index to number of
signals measured.

made by averaging 128 recurrent

with operator's choice of dis-

v peak values. (1st oscillation

—2.4 divisions x 16 millivolts = —38.4 millivolts.)

16 millivolits [division 1

Same measurement ; oper. selected display
scale to show lower amplitude signal regions.
(3rd oscillation:—1.3 divisions x 4 millivolts=

5.2 millivolts)

4 millivolts [division

ABSOLUTE MEASUREMENTS

First transient oscillation is at
—2.4 divisions: — 2.4 divisionsx 16
= —38.4 millivolts.

DISPLAY SCALE

i

e, "Stypony N 8
, \
Trpyon =\ ¥

DISPLAY SCALE

GNALS
g\ ly[

For all areas of science, the remarkable .. ...

FABRI-TEK SIGNAL AVERAGERS

abri-Tek manufactures the only totaling

type signal averagers which have a direct
reading Display Scale switch. The use of
the movable normalizing index on the dis-
play control, illustrated, is practical because
the only normalizing factor involved is the
number of sweeps (and a decimal amplifier
gain factor). Other averagers’ normalizing
factors involve averager sweep speed, dead
time, converter gain factor, as well as
number of sweeps.

The difference in ease of operation is
remarkable. This difference can be visualized
by imagining measurements using a conven-

10 JUNE 1966

tional oscilloscope with calibration marks
but no pointer on the control knob! Actually
worse, because a conventional oscilloscope
can be quickly calibrated by touching the
probe to a calibration voltage. That can-
not be done with an averager without clear-
ing the memory first.

Calibration ease is only one of the excep-
tional features of this averager. Optimum
noise reducing efficiency, greater than for
any other averager, for example. Digitally
measured post-trigger delays during exter-
nal triggering; a wide choice of digitally
produced sweep recurrence rates for auto-

matic trigger; digital as well as analog
cathode ray tube display ; high speed built-
in printer; built-in automatic pre-set stop
control ; and more, make this truly the finest
signal averager you can buy.

For further information, please write or
phone Fabri-Tek Incorporated Instrument
Division, P. O. Box 4218, Madison, Wis-
consin, Phone (608) 238-8476.

FABRI-TEK

Instrument Division
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For atomic absorption (cverydayoresoteric) gee Jarrell-Ash

Jarrell-Ash offers three distinct systems, each combining
both atomic absorption and flame emission spectrometry.
One of them will prove ideal for your needs. ’

For routine analysis, there’s the budget-priced 82-700.
It is capable of performing up to 120 analyses per hour and
designed for use where dependability, simplicity, space and
price are prime considerations.

For maximum versatility, no other atomic absorption
spectrometer can compare with the 82-500. Based on the
famous Model 82-000 Ebert Spectrometer, it contains a
unique multi-pass optical system, plus facilities for altering
system components and adding new developments. The
82-500 provides the lowest known limits of detection.

For multi-element analysis, the Model 82-600 gives
you the first direct-reading polychromator in the atomic

1426

absorption field. Precise and speedy, it analyzes very low
concentrations of metallic elements in agricultural, bio-
medical or industrial samples . . . can determine up to 12
elements simultaneously, perform up to 600 analyses
an hour.

We'd like to send you complete technical information
on the instrument or instruments that interest you. Also
available are copies of a new 16mm color sound movie
“Atomic Absorption Spectrometry’”. Write: Jarrell-Ash,
Film Lijbrary, 530 Lincoln Street, Waltham, Mass. 02154.
Tel. (617} 899-4300. Jarrell-Ash (Europe) S.A., rue de la
Jaluse 6, Le Locle, Switzerland.

ANALYTICAL INSTRUMENTATION

SPECTROSCOPY - X-RAY DIFFRACTION

SCIENCE, VOL. 152



"The Iacls

ave changed!

Three new pre-coated systems for Thin Layer Chromatography
have lowered cost, raised quality, widened its application.

New facts ahout pre-coated glass

The new E. Merck, A. G.
(Darmstadt) Pre-Coated
Glass Plate is the finest,
most versatile pre-coated
TLC system ever devel-
oped. Yet a 20 x 20 cm.
plate costs as little as
68¢ (in quantity) — about
half as much as previ-
ously available glass sys-
tems. And it offers 5§
notable advantages:

® glass only 1 mm. thick
—easier to store, easier to cut into strips

® a sorbent layer (Silica Gel F 254) 250
microns in thickness—the same as you get
with your own coating apparatus—offering
higher capacity than thinner pre-coated
systems currently available

® the hardest coating yet developed—mean-
ing plates that are abrasion-proof under
normal conditions—guaranteed to arrive in
good condition—may be stacked one on top
of another

® the best separating characteristics of any
pre-coated system now available—equiva-
lent to the plate you make yourself

® unique organic binder—may be used with
corrosive sprays (including sulphuric and
perchloric acids) and charring techniques
—cannot be eluted by organic solvents—
does not interfere with stains

New facts about plastic foils

Although it is the most
elegant TLC system in
existence, use of the pre-
coated plastic foil

been extremely limited
due to its relatively high
cost and narrow range of
applications. Now Brink-
mann introduces the MN
Polygram pre-coated foil,
far more versatile but
costing about 30% less.

The MN Polygram foil
features a dry layer with significantly higher
capacity than that of previously available
coated foils.

Four different types of coating are avail-
able: silica gel with starch binder, silica gel
with starch binder and fluorescent indicator,
cellulose powder without binder, and cellu-
lose powder without binder but with fluores-
cent indicator. Each type comes in both 20 x
20 and 5 x 20 cm sizes.

Where a binder is used, starch has been
selected because previously used binders
(such as polyvinyl alcohol) have a substan-
tial negative effect on the adsor‘ptlon char-
acteristics, especially when non-polar solvents
are employed. Starch, however, is normally
satisfactory except with highly aqueous sys-
tems, in which case the foils must be han-
dled with care.

Become up to date.

The Chromatotube—a new fact in itself

Chromatotubes are round

end is closed, they are

¥ ting, the open end is
immersed in an auxiliary

side by a plastic ring.
Special binders are not
‘ required and all conven-
tionat solvents and staining reagents may be
employed. After separation, the tube can be
eluted overnight and reused after activation.

Providing the most reliable, reproducible
Rf values, Chromatotubes are probably the
best TLC system for maintenance of uniform
standards. The developing distance of 10 cm
is marked so that the Rf is read at a glance.
Thus the Chromatotube is ideal for mass
analyses as in production control, clinical
testing, and teaching procedures involving
numerous students. At a relatively low cost
each student has a complete chromato-
graphic assembly.

Two types are available: Series AT tubes
have been activated for 30 minutes at 110°C
and subsequently sealed against external
moisture; Series IT tubes are air dried and
can be activated according to individual re-
quirements.

.

Please send me the following literature:

1. Pre-Coated Systems for TLC. 2. Catalog on apparatus, sorbents and
jon exchangers for TLC. 3. | have the following problem:

Name:

Institution:

Street:

City:

State:

r—n——————-—————.ﬁ—-uﬁ————

10 JUNE 1966

BERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/€D 4-7500
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There are at least 16 UV monitors already available
(and one of them is even ours).

Whatever possessed us to develop number 172

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

The primary source of the 254 mu in
the Uvicord 1l is a stable, long-lived,
low-pressure mercury lamp. But then
getting the desired 280 mp was quite

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

What is the possibility of harming UV-
sensitive materials with the Uvicord
11?2 1t's unlikely. The maximum UV
dose to which a sample can be ex-
posed is a negligible 101! Einstein/
min, equivalent to 0.09 pW.

Then we should probably also tell you

that this instrument has a well-de-
signed detector unit, that the very
small measuring cells have good flow
properties and are easy to get to, and
that the circuitry is simple, straight-
forward and dependable. All true. Or,
that the Uvicord Il is compatible with
our entire line of chromatographic
devices, fraction collectors, and re-
corders. The Uvicord Il takes its place
comfortably in our complete systems
(whose individual units are all LKB-
designed and built), or, alternatively,
can perform as a versatile UV analyzer
when coupled to other equipment.
Incidentally, the Uvicord I follows the
Uvicord | but doesn’t necessarily dis-
place it. You might keep the Uvicord |
in mind if your need is solely for 254
mg; it's still very viable.

(So now there are at least 17 UV moni-
tors, and two of them are ours.) For
complete specifications on the
Uvicord 1I, ask for bulletin 8300S6.

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden
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performance-proved instruments for ATOMIC ABSORPTION ANALYSIS

WHY YOU SHOULD
USE PERKIN-ELMER
ATOMIC ABSORPTION

Atomic absorption for the determination
of metallic elements is today's fastest-
growing analytical technique. Perkin-
Elmer, a leader from the beginning, has
the kind of competence that produced its
Analytical Methods Book, which gives de-
tailed guidance for 64 elements and over
300 analyses. Perkin-Elmer also publishes
the Atomic Absorption Newsletter, the
only technical journal devoted to the new
technique.

Clearly, such deep analytical experience
can result in first-class atomic absorption
equipment. Indeed, Perkin-Elmer’s two in-
struments are designed expressly for the
special needs of atomic absorption: they
are not compromises, accessories, or adap-
tations of equipment originally developed
for other needs.

The Model 303 double-beam system
offers speed, precision and sensi-
tivity: With built-in 10X scale expansion,

Model 303

it is possible to detect very small deviations
from the stable baseline shown above, left.
The ability to measure tiny signals pro-
duces the best possible detection limits.

With the DCR-1 accessory, the Model 303
reads out directly in concentration in any
desired units on a four-digit illuminated
display. A determination can be completed
in four seconds. The DCR-1 will also auto-
matically take and present the average of
4,8, or 16 readings of the same sample.

The Model 290 Reads Directly in Con-
centration: The most time-consuming por-

tion of conventional atomic absorption.

analysis is the conversion of linear trans-
mittance readings to their logarithms, fol-
lowed by curve plotting. With the 290, all
this is eliminated. The 5-inch readout scale
is linear in concentration.

The Model 290 is a big instrument in a
small container. A 50-inch optical path has
been folded into a neat 25-inch package;
detection limits are therefore equal to or
better than those of much larger single-
beam instruments.

Model 303 double-beam system elimi-
nates the effects of drift in lamp, detector,
and electronics. Here, Ca is run from a
cold start. Burner is lighted at A, 1 ppm
Ca inserted at B, withdrawn at C. Quiet, “FEEEH
stable baseline commonly produces 5X im-
provement in detection limit and precision.

Model 290 readout in concentration re-
quires no tedious calculations. Here, direct
readings on an accessory linear recorder
are obtained for 2, 4, ¢, 8, and 10 ppm

10ppm

80 1] 90 [[100

|
1
il

6ppm

o
3
3

>

36 ][40 |50 [[60]][70]

20

10

Both instruments can determine over
60 elements with Perkin-Elmer-built single
and multi-element hollow-cathode lamps
and the versatile premix burner. The
nitrous oxide burner head enables analy-
sis for Al, Ti, V, Si, the rare earths and
other refractory elements. The new three-
slot Boling head, for air-acetylene, does
not clog with solutions containing 40%
sugar, 20% lead, or undiluted serum. Yet
another head provides a short optical path
to reduce sensitivity and avoid dilutions.
Free training and literature: Subscrip-
tions to the Atomic Absorption Newsletter,
a bi-monthly technical journal, are avail-
able free on request. A summary of appli-
cations reprints can be obtained by writ-
ing for AA322. Instrument users receive
free training courses in Chicago, Houston,
Los Angeles, San Francisco, or Norwalk,
Connecticut.

For details, including information on spe-
cific applications, write to the Instrument
Division, Perkin-ElImer Corporation,723
Main Avenue, Norwalk, Connecticut.

PERKIN-ELLMER

Model 290



Since the sodium doublet falls at the most compressed point of the
Indeed it is, with one exception—the Zeiss_Spectrophotometer PMQ Il. Above is an actual PMQ Il resolution of the most demanding doublet.

Distance between peaks is approximately 6 A.

You're looking
at an impossibility
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spectrum, isn't it

impossible to split it with a single prism spectrophotometer?

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

Here are three other impossibilities made pos-
sible by the PMQ ll: (1) it reproduces any slit set-

ting within .2 microns, (2) its true wavelength
setting remains constant at all times, (3) it

changes over from one to any other type of meas-
urement (flame, fluorescence, chromatogram,
absorption) in approximately 30 seconds —

much faster than other spectrophotometers.

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

-THE GR
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To produce guality

tissue cultures

year, after year, after year...

requires the best

in media and sera Flow Laboratories, as the outstanding so}urce

of tissue cultures, must use superior media.
That's why we prodE our own, and make
this same quality media and sera available to
you...whether your requirement is a few milli-
liters of glutamine or hundreds of liters of fetal
calf serum.

If you're having a cell growth problem, it may
be the media or sera (in which case our catalog
will help)...or it may be the technique (in which
case our Quality Control Laboratory can assist
you). Either way, you're on your way to
quality cells.

FLOW LABORATORIES INCORPORATED
Dept. S-6, 12601 Twinbrook Parkway, Rockvills, Md. 20852 Tel. (301) 427-3900 / Dept,S-6, 936 West Hyde Park Bivd., Inglewood, Calif, 90302 Tel, (213) 674-2700

10 JUNE 1966
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MAKE BLOOD CELL OR PLATELET COUNTING
AS SIMPLE AS READING A NUMBER WITH
FISHER’'S NEW AUTOCYTOMETER In 35 seconds this

transistorized, low-cost blood cell counter automatically counts red or
white cells and registers the count directly on an easily read meter. Pre-
cision: =1.5%:; coincidence loss compensated by calibration. Optical
principle lets you use the most effective diluent. No external accessories,
no conversion chart, no mercury or vacuum is needed. All components—
including a microscope and integral test system—are in one compact unit,
easy to operate and maintain. Price: $2,500. New accessory kit prepares
platelets for easy counting, too. More details in free bulletin. Write
Fisher Scientific Company, 139 Fisher Building, Pittsburgh, Pa. 15219.

X-477

{Fp FISHER SCIENTIFIC CO.

Instruments, Apparatus, Furniture and Chemicals for Laboratories

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

SCIENCE, VOL. 152



If you're recording dynamic data, why settle for the
limitations of a pen-writing oscillograph? The new
1706 not only does everything any penwriter will do,
but it also gives you three times the trace excursion and
130 times the frequency response.

Compared to a typical pen-writing oscillograph, the
1706’s frequency response is from DC to 13,000 cps,
vs. DC to 100 cps for the penwriter. Trace excursion is
120mm - full paper width — as opposed to the pen-
writer's 40mm. The 1706 provides trace overlap; the
penwriter doesn’t. And, the 1706 does all this at about

)E

Mightier
than the

Honeywell’'s new 1706 Visicorder Oscillograph records up to 6 channels of data
from DC to 13,000 cps. yet costs half as much as most pen-writing oscillographs!

half the cost of the pen-writing machine!

Other features of the versatile 1706 include: built-in,
two-speed timing system; eight paper speeds. gal-
vanometer trace calibration scale at the recording point;
simplified galvanometer alignment, and easy, drop-in
paper loading. In addition, the 1706 uses Honeywell
subminiature galvanometers, interchangeable with all
other Visicorder Oscillographs.

For more detailed information on the Honeywell
1706, contact your Honeywell representative, or mail
the coupon below directly to Honeywell.

Gene Haugen

Honeywell Test Instruments Division
Mail Station 407

Denver, Colorado 80217

Please send literature on the Honeywell Model 1706 Visicorder Oscil-
lograph to:

Name.

Company.

Address

DATA HANDLING SYSTEMS

Honeywell

HONEYWELL IS WORLDWIDE « Sales and service offices in all principal cities of the worfd. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States,
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AN EDITORIAL—

reprinted from the April, 1966 issue
of Analytical Chemistry —

Avutomatic Chemical Analysis

HIGHLIGHT of the Phoenix ACS meeting was the presentation of the

award address by Dr. L. T. Skeggs, recipient of the ACS Award
in Chemical Instrumentation, sponsored by . H. Sargent and Co.
The address was a historical description of the development of an in-
genious system of continuous-flow analysis employing conventional,
classical methods for the determination of various constituents in blood.
Now available commercially as the Technicon AutoAnalyzer, the ap-
paratus is capable of performing at least 80 different techniques in
clinical analysis. A multiple channel version determines 12 substances
in a single, 2-ml. sample of blood serum and records the results on a
chart displaying the analytical findings in relation to the normal range
of each constituent in blood serum.

The development of this system of automatic analysis has several
significant connotations for the analytical profession. First, by re-
Heving the tedium of routine determinations, it is possible to decrease
considerably the amount of technician time per analysis. If clinical
experience is a guide, the result will not be a decrease in the required
number of technicians, but rather a dramatic increase in the output of
analytical data. Second, by decreasing the time interval between
sampling and result, the utility of the analytical data is greatly in-
creased. In the clinical laboratory, the physician can be handed the

_analytical results before he examines the patient, and thus he is guided

to a more accurate diagnosis, and often is informed of completely un-
suspected ailments. Third, an incentive is given for the development
of new tests, which might be so cumbersome as not to warrant routine
application if handled manually. Fourth, the system is flexible enough
to provide for modifications as simplifications or improvements are
achieved. Finally, the successful automation of conventional analyti-
cal methods serves as a challenge to the proponents of the automation
of more sophisticated analytical techniques to provide methods that
will be superior.

Naturally, the problems involved in automation will vary greatly
from one type of laboratory or industry to another, and the utility of
this or any other system of automation will be directly related to the
ingenuity of the analytical chemist,

e e

ADVERTISEMENT

|

Reprinting of this editorial does not constitute endorsement by the American Chemical
Society of Technicon Instrumenis Corporation, Ardsley, New York or its analytical systems.



DATA ACQUISITION PROBLEM AT ARGONNE:
Process data received from on-line nuclear physics

experiments fast enough to feed back results in real-time.

SOLUTION: PHYLIS (PHYsics On Line Information Station).

Am
o

Argonne National Laboratory wanted to process data
from an on-line nuclear experiment and modify the ex-
periment in progress using the results. ASI system engi-
neers helped Argonne solve the problem with special low
cost peripheral device interfacing with a high-speed ASI
computer system.

Data links connect the computer system, two particle
accelerators, a remote station, and other instrumentation,
The PHYLIS System now permits Argonne to analyze low-
energy experiments, calculate calibration distribution, and
feed the information to other controls.

When your processing problems require a high-speed
computer with a special systems touch, call us. Write the
ASI Computer Division—Electro-Mechanical Research, Inc.
8001 Bloomington Freeway, Minneapolis, Minnesota 55420,

AS! COMPUTER DIVISION W

10 JUNE 1966
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... psychrophilic, thermophilic or

All in one compact unit!

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

mesophilic.

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

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

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

@NBS

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

or normal voltage fluctuations.

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

. RO Write
: today for
Catalog G26S
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pH meters
for sale...

The Zeromatic II is more than just
the pH meter with the large, 8.2-inch,
easy-to-read scale—the convenient
push-button controls—the high accuracy
(=£0.05 pH) and repeatability (+0.015
pH)—the rugged, chemical-resistant
case.

When you buy a Zeromatic II pH
Meter—or for that matter, any Beckman
PH meter—you buy: Sales Engineers to
assist you on instrument operation and

" but only the
Zeromatic® Il keeps on

the selection of accessories and elec-
trodes... Application Engineers to
advise you on difficult or unusual appli-
cations . . . Service Engineers to provide
you with periodic maintenance or on-
the-spot repair...plus, 30 years of
experience behind every Beckman pH
meter.

Why not call your local Beckman
Sales Office and ask for a demonstra-
tion of the Zeromatic II? Or request

selling

you after

Data File LpH-466.

The Zeromatic II offers more —
because it is more instrument — with
more to back it up. Let it sell you.

|27=Yeo 423 =18 |NSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634
INTERNATIONAL SUBSIDIARIES: GENEVA: MUNICH;

GLENROTHES: SCOTLAND; TOKYO; PARIS; CAPETOWN;
LONDON; MEXICO CITY



AGE AUTOMATIC PIPETTER

3 14/20 Interchangeable

o Fills and Pours Automatically,Rapidly.

e Interchangeable: One Head For
All Capacities, All Volumes.

+«Short Tipping Angle.

8004 DISPENSING PIPET, Automatic. Fills and pours auto-
matically, rapidly. One head for all capacities, all volumes.
Short tipping angle. Interchangeable volumetric bulbs give re-
producible volumes within ==1% for capacities greater than 5 ml.
Smaller capacities to within =#=0.1 ml. reproducible. Bulb joint is
§ 14/ 20, head and flask ¥ 29/42. Please specify volume of
bulb and flask when ordering.

Volumetric Heads, Cap.: 1 ml.: $3.75,

3 ml.: $3.75, 5 mi.: $3.75, 10 ml.: $3.85, 15 ml.: $3.85, 20 ml.: $3.95,
25 ml.: $3.95. Specials to order.

$ 29/42 Erlenmeyer Flask, Cap. 500 ml.; $2.60, 1000 ml.: $3.10.

8 29/42 Flask Head $11.80.

Ace Teflon Clad Joints:

removable - cementable sleeves

Perfect fit on $ and 8 joints. No grease, no
jamming, even under vacuum of 1 x 10~
Torr. Will not freeze on ¥ joints. Outer mem-
ber polished to assure tighter seal—may |
also be used with ground inner member.
Teflon sleeves are rugged, can be cemented.
For sizes, prices, write Ace.

For further details, see your new Ace
Catalog 64 or write us for informa-
tion on any specific item.

1440

o Heat faster
e more accurately

e with AGE

INSTATHERM

(U.S. Pats.)
Fused-to-Glass
Heat Source

e You get
e Less wait-
ing time e No hot mantle to de-
tach e Better observation e And
more! Write now for Ace INSTA-
THERM brochure.

Available in  self-heating  beakers,
chromatographic columns, flasks, and
custom applications.

e It's more accurate
reproducible results

. Take any one of these rods—use with
ACE Trubore bearing and you're in
' business with the most widely used

precision glass stirrer! m
3

gy STIRRERS
b
Uy

Send for
detailed Trubore
Stirrer Brochure!

sy
—

=

i
Gl

ACE GLASS \NcorPORATED

LOUISVILLE, Ky.

Vineland ,New Jersey

SPRINGFIELD, MASS.
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We’re “chumming” with these
new B&A Compounds

chum (chiim), n. (Origin obscure) Chopped fish, or bait,
thrown overboard to draw fish.

chum, v. . To fish with the aid of chum.

We're using these new compounds as “chum” to see if

we can arouse any interest from you. Some of the prod-
ucts that we advertised in earlier “fishing trip” ads

proved so useful to readers that we’re now supplying

them in pilot and production quantities.

Monochloroacetyl Chloride: CH,CICOCI

Dichloroacetyl Chloride: CHCI,COCI

Trichloroacetyl Chloride: CCI,COC!
Convenient intermediates for intro-
ducing the corresponding chloro-
acetyl group in a variety of organic

syntheses.

Oxalyl Chloride
cl Synthesis of acid chlorides. Con-
[ _ densation reagent with AICI; for
c=0 ethers of aromatic hydrocarbons
| - to form open diketones.
(I: =0
Cl

N,N-Dimethyl Sulfamy! Chloride

CHs o Reacts with amines, sodium alco-
N holates, sodium phenates, etc. to
N—S—Cl give the corresponding amides
Cl{ g and esters.
3

Hydroxylamine-O-Sulfonic Acid

Reacts with organic amines to

Il ines.
"=N°ﬁou form hydrazines

Sodium 2-Chloroethane Sulfonate
<|)| For introducing the sulfoethyl
CICHzCH:ﬁONa group in organic synthesis.

O-Fluorobenzoic Acid
0= ('2 —OH

@4
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Pharmaceutical intermediate.

Sulfamide

Similar to urea in many of its reac-
tions, except it is more acidic and
can act as a dibasic acid.

=0

H2aN — S — NH2

(o]
Sulfuryl Chlorofluoride
Gives selective reactivity between
] SO,F2 & SO,Cl,. Reacts with phe:
F—-S—Cl nol or substituted phenols forming
Il the corresponding aryl fluorosul-
fonates.
Methylene Sulfate
0S020 Reacts with alcohols & glycols to
/ AN give formals; with tertiary amines
CH2 CHa such as pyridine, quinoline & di-
/ methylaniline compounds of a type
05020 analogous to betaine results.

Sulfur Trioxide Pyridine Complex

Sulfur Trioxide Trimethylamine Complex

Sulfur Trioxide Triethylamine Complex
Specialty sulfating and sulfamat-
ing agents.

Mucochloric Acid

(] Cl This compound and its derivatives
_ exhibit bactericidal, fungicidal and
‘I:— (I: insecticidal properties.
H-ﬁ |(?-Ol-l
o O

Thioacetamide, Tech.
CH3CSNH2 Highly reactive with organic hal-
ides, aldehydes, nitriles, acid chlo-

rides, etc.

If any of these makes your mouth water, don’t hesitate
to write for more information. B&A Fine Chemicals,
Allied Chemical Corporation, P.O. Box 353, Morris-
town, N. J.

2 S0 0000000000000 0000000000

ALLIED CHEMICAL MAKES

llied ® m
hemical B&A C;!I;:nicals

AND THAT MAKES A BIG DIFFERENCE

® 900 PCOSOCOESIOEOECEOIOEOINOSESIOEOEONOS DT
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““POLAROID”®

Seconds from now

B e s e

he’ll have his macrophotograph
slide
color print
negative
photomicrograph
copyprint
or you name 1t

All from one camera. The Polaroid MP-3 Land camera.

In 10 seconds it gives you black and white macrophotographs, photomicrographs,
line copy slides, copies of any artwork, originals of almost anything (even wall charts).
In 20 seconds vou can get finished 4 x 5 prints along with a true film negative.

In 60 seconds you can get prints in full color.

In 2 minutes you can get continuous tone slides.

What makes the MP-3 this versatile? Two reasons. First, it will use 14 different
Polaroid Land films. There's one for every purpose. (It can also use conventional films.)
Second, there’s the adaptability of the MP-3 itself. There are five interchangeable lens
and shutter combinations, and an assortment of camera backs for Polaroid Land and
conventional films.

Can the MP-3 take care of your photographic requirements? Certainly. '

Polaroid Corporation, Cambridge, Mass. 02139 Polaroid MP-3 Industrial View Camera



Here are some
ISCO instruments...

DENSITY GRABIENT
FRACTIONATORS...

two models specially de-
signed for this new tech-
nique. A dense solution
is injected into the bot-
tom of a density-grad-
ient centrifuge tube,
floating the contents up
through on ultraviolet
analyzer for a quantita-
tive UV absorbance
profile. This patented
principle insures better
zone resolution and
quantitative accuracy
than any other method.
$395 & 1350

PLANT GROWTH
CHAMBERS ...

feature a completely
unique control concept
to prevent temperature
and humidity oscilla-
tions. Relative humidity
is kept within +2%,
and temperature to with-
in = '%° Fahrenheit over
90% of the range.
Reach-in and walk-in
models available. $3200
& 5700

SPECTRORADIOMETER....

measures the spectral
distribution and intensity
of light sources. The
spectrum from 380 to
1050 mu can be scanned
with a continvous dial
control without the need
for filter interchange.
Features: 8 full scale
ranges of intensity; di-
rect reading in spectral
intensity units; true co-
sine response; extreme
portability; and a remote
extension probe. $1990

FRACTION
COLLECTORS...

offer the versatility of
either volumetric or
timed control, or both.
Extras include a drop
counter and a Volumeter
adjustable from 110 20
ml. Choose from any of
the four basic models,
some of which feature
convenient lift-off reels.
Complete Systems
from $190 te 775

ULTRAVIOLET
ANALYZERS...

monitor linear absorb-
ance of flow streams
with single or dual
beams at either 254 or
280 my. The narrow
bandwidth, linear ab-
sorbance recording opti-
cal system provides
precise, quantitative
accuracy. Each UV ab-
sorbing fraction can be
auvtomatically deposited
in a separate collecting
tube. $650 te 1150

PROGRAMMED
GRADIENT PUMP...

any simple or complex
gradient formed by com-
bining two liquids can be
dialed directly into the
DIALAGRAD. A com-
pletely mixed, non-pul-
sating flow at a uniform
rate is produced with no
cams tfo cut, or multiple
solutions to mi x at
guessed concentrations.
Program duration is ad-
justable from 10 min-
utes for forming density
gradients to 12 days for
long elutions. Flow (to-
tal of both liquids) ot 50
psi. is adjustable from
0.5 ml/hr. to 500 ml/
hr. An optional booster
will raise the output
pressure to 1,000 psi.
$1495

there’s l1ots more
in our catalog

Send for it today.

1S C O INSTRUMENTATION SPECIALTIES COMPANY, INC.

ATTN: SALES MANAGER ® 5624 SEWARD AVE. ®* LINCOLN, NEBRASKA 68307, U.8.A. ®* PHONE (402) 434-9265 ®* CABLE ADDRESS: ISCOLAB LINCOLN
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need a recorder right away?

Starting May 30, any of the six most-used models of the servo/riter® |l recorder
can be shipped to you just two weeks after receipt of order! Choose from these models:

N
| MoDEL Pens | TIME _secs. | W, | zeRo Aous CHART srecos
I PORTABLE with fingertip speed changer 1 1 1 YES 10 from .5 in./hr. to 8 in./min.
l PORTABLE with fingertip speed changer 1 4 10 YES 10 from .75 in./hr. to 12 in./min.
l PORTABLE with fingertip speed changer 2 1 10 NO 10 from .75 in./br. to 12 in./min.
l FLUSH-MOUNTING with change gears 1 1 1 NO 5 from .25 in./min, to 4 in./min,
FLUSH-MOUNTING with electrical speed changer 1 1 1 YES 32 from .5 in./hr. to 40 in./min.
FLUSH-MOUNTING with electrical speed changer 2 1 1 YES 32from .5 in./hr. to 40 in./min.

*Plug-in kit

for other spans I you need a recorder right away, ask for the 2-Week Delivery Program!

Bala-Cynwyd, Pa.
Tennyson 9-6380 (215)

Chicago, lil.

286-1000 (312)
Cleveland, Ohio
751-2600 (216)

Dallas, Texas
AD 5-3111 (214)
Dayton, Ohio
298-7513 (513)

Garden City L.1., N.Y,
Pl 2-1515 (516)
Hollywood, Calif.
466-5318 (213)
Houston, Texas

JA 6-1411 (713)
Inglewood, Calif,
673-0845 (213)
Orlando, Fla.
422-9894 (305)

Palo Alto, Calif.
Davenport 6-6770 (415)
St. Paul, Minn.

M1 6-2755 (612)

Union, New Jersey
687-7200 (201)
Washington, D. C.
234-9320 (202)
Wellesiey Hills, Mass,
Cedar 7-9750 (617)

TEXAS INSTRUMENTS

INCORPORATED

APPARATUS DIVISION

P, O. BOX 66027 HOUSTON, TEXAS 77006

764
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Double element heating tapes...
waterproof

Only V¢" thick, can be wrapped on tubes as
small as }4” diameter. Operable to 480° F

(temperature limit of Silicone rubber cover-
ings). Ribbon type heating-element.

« ¥” Wide, 9.082 ohms per ft., 95¢ per ft.
+ 14" Wide, 3.768 ohms per ft., $1.40 per ft, ;
« 1” Wide, 1.88 ohms per ft., $2.00 per:ft. g et

* Add $5.00 each unit for finishing ends ; .
and fitting with plug and supply cord. X ~

iy

for laboratories, pilot plants

rugged...flexible...
safe heating tapes;
cords—by Glas-Col

Glas-Col heating cords and tapes can be loaded right up to insulation
limits without burning out. They can be flexed, twisted and coiled
again and again, on small diameter equipment, without damage.
They’re built to withstand rough service and last for years.

Heating elements terminate at one end into a single twistlock con-
nection for joining to supply cord (included with each unit). No loose
terminals at ends. More information on request.

10 JUNE 1966
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Cal-Cord heating cords
withstand high temperatures
Cal-Cords are only ¢” in diameter, can be
wrapped on tubes as small as }4” diameter.
« 400° C Medium Cal-Cord—glass fabric
insulation, lengths 2 to 16 ft.,
80 to 640 watts, $6.50 to $35.00.
« 600° C Super Cal-Cord—quartz fabric
insulation, lengths 2 to 8 ft.,
200 to 800 watts, $8.00 to $25.50.

HEATING TAPES

Glas-Col Apparatus Company
Dept. SC, 711 Hulman St., Terre Haute, Ind.
*U.S» Patents 2,952,001; 2,982,932; 2,989,613
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For Thorough Goverage of the Latest Advances...

IN FOUR VOLUMES
SPECIAL SET PRICE—$75

MUTATIONAL
PROCESSES

The Centenary of Gregor Mendel’s
“Experiments in Plant Hybridization”
was the occasion of two symposia
held in Bruno and in Prague in 1965.
The proceedings of these mectings
contain a wealth of information on the
recent progress in the most important
fields of genetics, with particular em-
phasis on the various aspects of muta-
tion and genetic variation.

VOLUME 1:

MECHANISM OF MUTATION
AND INDUCING FACTORS

edited by Zdenék Landa
June 1966, 524 pp., $30.00

VOLUME 2:

THE PHYSIOLOGY OF GENE
AND MUTATION EXPRESSION

edited by Margita Kohoutoyé

and co-workers of the Department of Microbial
Genetics

June 1966, 340 pp., $20.00

VOLUME 3:

MUTATION IN
POPULATION

edited by Robert Honéariv
June 1966, 196 pp., $12.00

VOLUME 4:
GENETIC VARIATIONS
IN SOMATIC CELLS

edited by Marta Vojtiskova and
Viadimir Zeleny

June 1966, 456 pp., $28.00

ALL VOLUMES REPRODUCED PHOTO-
GRAPHICALLY FROM TYPEWRITTEN MANU-
SCRIPTS,

Available from Academic Press in All countries
except the Socialist Republics.

Co-published with the Czechoslovak Academy of
Sciences.

MOLECULAR INSIGHTS INTO LIVING PROCESSES

by D. E. Green, University of Wisconsin, Madison

and R. F. Goldherger, National Institutes of Health, Bethesda, Maryland
Presents a unified picture of biochemistry from the standpoint of the
universal principles that apply to all living systems. The subjects covered
range from the minimal cell to biochemical evolution, from enzymes to
pharmacology and medicine, and from macromolecules to membranes
and systems research.

August 1966, about 325 pp., approx. $9.00

BIOCHEMISTRY OF PARASITES

by Theodor von Brand, National Institutes of Health, Bethesda, Maryland

®. emphasizes the biochemical aspects of parasites, thus reflecting the
latest research in the field

® includes discussions of substances and compounds found in parasites

® decribes metabolic fate and host-parasite relationships

® covers endo-parasitic protozoa, helminths, and arthropods

April 1966, 429 pp., $15.95

PLANT BIOCHEMISTRY

edited by James Bonner, California Institute of Technology, Pasadena

and J. E. Varner, Michigan State University, East Lansing

This book will be of value to all biologists and chemists interested in the
areas of biochemistry which are unique to plants as well as the degree
plants share biochemical pathways found in other organisms.

January 1966, 1054 pp., $19.00

THE NEUROLOGICAL FOUNDATIONS OF PSYCHIATRY

by J. R. Smythies, University of Edinburgh and the Royal Edinburgh Hospital
Reviews tl‘}e evidenge from studies of neuroanatomy, ablation, stimulation,
and electrical activity relevant to the role of the brain in higher mental
functions in which the limbic system plays a notable role. It then synthesizes
the information as a basis for explaining certain aspects of psychiatry.
March 1966, 176 pp., $7.00

Available from Academic Press in the Americas with the exception of Canada
NUTRITION: A COMPREHENSIVE TREATISE

edited by George H. Beaton and the late Eurle William McHenry

Volume 3: NUTRITIONAL STATUS: Assessment and Appications

VENOMOUS ANIMALS AND THEIR VENOMS

edited by W. Biicherl, V. Deulofeu, and E. E. Buckley

CURRENT TOPICS IN THYROID RESEARCH

edited by C. Cassano and M. Andreoli

THE SCIENTIFIC APPROACH

by J. T. Davies

GENERAL PARASITOLOGY
by V. A. Dogiel
GLUCURONIC ACID Free and Combined:

CHEMISTRY, BIOCHEMISTRY, PHARMACOLOGY, AND
MEDICINE
edited by Geoffrey J. Dutton

IN TWO VOLUMES

SYMBIOSIS

edited by S. Mark Henry

THEORETICAL AND METHODOLOGICAL BASIS OF
CONTINUOUS CULTURE OF MICROORGANISMS

edited by lvan Mdlek und Zdenek Fencl

COMPLEX CARBOHYDRATES
volume editors: Elizabeth F. Neufeld and Victor Ginsburg

volume 8 of METHODS IN ENZYMOLOGY
BIOLOGY OF PARASITES

edited by E. J. L. Soulsby

THE CHLOROPHYLLS:

PHYSICAL, CHEMICAL, AND BIOLOGICAL PROPERTIES

edited by Leo P. Vernon und Gilbert R. Seely

FOR COMPLETE DETAILS CIRCLE NUMBER 23 ON READER INQUIRY CARD.
PLEASE SPECIFY TITLE(S).

ACADEMIC PRESS (D) 5 s i Senase! vork, .. 10003

1446

SCIENCE, VOL. 152




Gonventional, fast sweep—
for all polarographic applications

ONLY SARGENT MAKES 5 POLAROGRAPHS

read all about all 5 models in this booklet —complete with
illustrations, specifications, and recommended selections...plus

a full line of polarographic accessories.

e E. H. Sargeant & Co., Dept. S-66
POLAROGRAPHS 4647 W. Foster Ave., Chicago, Ill. 60630

avo ACCESSORIES . . 0
Yes, | would like a copy of your illustrated booklet (Bulletin P-5) about all five Sargent Polarographs.
Please send me my booklet.

{011 State e LD e

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

E.H.SARGENT & CO. X L. L
4647 West Foster Avenue Chicago * Anaheim, Calif. « Birmingham e« Cincinnati « Dallas
- P - - - ~ oo a L]

———— [ PO I PN PR N . Trcamba Pamada
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M]fyou

get no thrill
out of
running a still...

Try NANOGRADE Solvents For GLC

NANOGRADE?® 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 s Los Angeles

SCIENCE, VOL. 152




whal are
Ina
recording
speciro-!
photometer?

CHECK THE BENEFITS YOU GET WITH
A CARY MODEL 14

DEPENDABILITY

The first CARY 14 was purchased 13 years
ago. It's still performing. So is every other
one made since then.

SIMPLICITY

Easy to operate. Switch at will to eight dif-
ferent scan speeds. Read wavelength and

absorbance data more easily through direct

linear recording. There’s no need to change

paper to study a wide variety of spectra.

 VERSATILITY

Accessories make the CARY 14 adaptable
for a wide variety of studies. Accessories
include dewars, fluorescence, reflectance,
and both sample handling and digitizing
devices.

ECONOMY

Low-cost operation and maintenance. De-
preciate the CARY 14 in five years —appre-
ciate it for many more.

ACCURACY

Outstanding for a recording spectropho-
tometer. 0.002 absorbance near zero and
0.0005 with expanded scale. Wavelength:
better than 4A. Resolution: 1A in Visible
and UV; 3A in Near-Infrared.

REPRODUCIBILITY

Excellent for repeatable, linear wavelength
and photometric readings. Records data
with minimum of correcting or reprocessing.

QUALITY

Sound engineering practices demand care
in the design and selection of components.
Tough tests and extensive calibration also
provide more reasons why CARY makes
the world's finest research instruments.

Need additional information? Then send
today for the CARY 14 brochure E604-66.

CAJLY. nsrruments

APPLIED PHYSICS CORPORATION
2724 s. PECK RO., MONROVIA, CALIF.
UV/VIS/IR/Raman Recording Spectrophotometers
Manual Spectrophotometers ¢ Spectropolarimeters
Vibrating Reed Electrometers & Amplifiers




JCIN

research chemicals
are backed by

this solid
guarantee:

We unconditionally
guarantee ICN chemicals
- will meet or exceed

your standards

This guarantee is all the more remarkable because
ICN prices are the lowest in the industry.

Check the cost of radio chemicals, stable isotopes, and
non-labeled compounds listed in our catalog. Each
represents a protected saving.

Fill out and mail the coupon to receive your catalog.

o o o e s S e S M. e St St S S (o S B Bt e e i e

International Chemical and Nuclear Corp.
LEADING MANUFACTURER OF CHEMICALS FOR RESEARCH

13332 East Amar Road, City of Industry, California 91743 - Telephone (213) 962«3473
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There are no Nikon student
microscopes, in the sense of limited
quality or usefulness, They are all
professional units built around the -
same basic system, and differ

only in the type of stage and
eyepiece employed.

Complete interchangeability of these
components, and other attachments,

give each instrument a flexibility
capable of serving the most specialized
requirements of professional use

long after it has served the student’s
needs at medical school.

The flat-field objectives, newly
developed by Nikon, further enhance
this versatility. They achieve extreme
flatness-of-field without impairment

of image quality or resolution.
Moreover, they can be used with any
Nikon microscope without modifica=
tion or change in the instrument.

The SBR, shown above, is one of the
models most favored by medical
students. It is a sophisticated unit,
widely used in schools, hospitals and
research laboratories.

For medical student microscope catalog, write:

Nikon Inc., Instrument Div., Garden City, N.Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc.

10 JUNE 1966
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100%

% 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
fully expanded in Gilford Instruments—for equal accuracy and resolution throughout the
complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 3.000A —
or it can be readily recorded. Concentration is measurable directly over a 1000:1 range.

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 formany years.

You can now have a new, precision spec-
trophotometer of unsurpassed sensitivity
over the entire range from 0.000 to 3.000
Absorbance units f4) with resolution
throughout of 0.001 4. Exceptional stability

Gilford Instrument Laboratories

Qilflm model 200

SPECTROPHOTOMETER

—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.

Incorporated ¢ Oberlin, Ohio 44074
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Another EL first...

New 2 |b.vapor-proof packets
of warewashing detergents!

Package Control at the Bulk Price!

Simplifies
Detergent Use

The new EL 2-1b. vapor-
proof packet provides a
new easy method of
detergent dispensing and
assures a neat, efficient,
economical warewashing
operation. Just tear off
the corner and pour
contents directly into the
detergent reservoir.

No waste.

10 JUNE 1966

Obsoletes
the Drum

No more open, bulky,
back breaking drums or
cans next to the
dishmachine. Eliminate
detergent misuse, waste
and caking. Detergents
stay fresh until used. No
chance of skin irritation.

. Want to see for yourself

the convenience of

EL’s new 2-lb. vapor-
proof packet? Do you
want a demonstration of
how high performance
detergents such as
IMPACT and SCORE

can improve your
warewashing results?
Write in for a free, no
obligation, demonstration
by one of our 535
Warewashing Specialists.

Water and
Vapor-proof

EL’s new 2-Ib. packets
can actually be dunked in
water, because of the
special polyethylene liner
that seals out water,

air and moisture. They
are the only packages
that will hold high
performance detergents
such as IMPACT and
SCORE and without loss
of cleaning power.

Ea3|er to Handle
Easier to Store

Save time and money!
EL’s new 2-lb. packet
comes 30 to a case (total
case weight only 60 Ibs.)
and they stack easily.
Less chance of waste or
misuse. Simplifies
employee training for
detergent dispensing.

“First With The Newest Through Original Research”

ECONOMICS LABORATORY, INC.
Dept. 142-P, 250 Park Avenue, New York, N.Y. 10017

Gentlemen:

Yes, I'd like a Free demonstration of EL’s new 2 Ib.

detergents. Have your EL Warewashing Specialists call.

NAM

TITLE

BUSINESS.

CITY. STATE

r=
|
|
|
|
|
|
I vapor-proof packets of high performance warewashing
|
|
|
|
|
I A
| A
l

ZIP CODE
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TFAMILIAR SHAPES _

—IN-THE LAB!

The new, improved RC2-B Automatic Superspeed
Refrigerated Centrifuge now offers many additional
features in the same functional cabinetry.

Up to 49,500 x G in Batch Centrifugation
Up to 48,200 x G with “SZENT-GYORGYI & BLUM” Continuous Flow
System

The SORVALL RC2-B is the compact refrigerated centrifuge de-
signed to do more for smaller cost with greater reliability than
competitive centrifuges. The new SORVALL designed and built
high-speed, high-torque motor delivers 49,500 x G with the SM-24
Rotor and 48,200 x G with the standard 8 x 50 ml SS-34 Rotor.
Non-modulating electronic speed control maintains complete accu-
racy of setting regardless of voltage fluctuations. A patented
Gyro-Action Self-Balancing Direct Drive gives greater tolerance
of rotor imbalance than any other drive in its range. The RC2-B
improvements result from continuing design development of
proven engineering concepts. Learn more about the RC2-B — one
of the most familiar shapes in the lab. Ask for Bulletin SC-6MFS

1454

(only $2,610)

Fan Somvall, Inc.

NORWALK, CONNECTICUT 06850
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(here are

many laboratory
animal cages
for sale,

but....

ONLY ONEISOSYSTEM ™", .

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 caues I"c
126 John St., Hackensack, N. J. 07602 201-487-6266 ’ .

SUBSIDIARY OF BECTON, DICKINSON and COMPANY

innovations from

bloquest :

... Solving
today's research
problems

with tomorrow's
technology

"ISOSYSTEM, ISOCAP, 1SOLID, and ISOCAGE are trademarks of Becton, Dickinson and Comp:




What's (e
best replacement
[or @ Beckman

glectrode?

Aolher
Beckman
electrode.

Only Beckman quality can replace
Beckman quality. Substitutes fall
short. With every Beckman electrode
you get over 30 years of technologi-
cal development. You get a choice
of over 100 different electrodes in
stock for immediate shipment.
You get superior, more reliable
performance from any pH meter
for measurements of pH, ORP, or
specific ions.

It’s easy to order Beckman
electrodes. Just call your nearest
Beckman Sales Office and order
from your comprehensive Beckman
Electrode Catalog. To obtain a copy
of this catalog, request Data File
LpH 266.

Choose a Beckman electrode first
...choose one again. You’d be
settling for less with any other.

|21 32120 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS

INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92634
INTERNATIONAL SUBSIDIARIES: GENEVA;

MUNICH; GLENROTHES, SCOTLAND: TOKYO;
S; CAPETOWN: LONDON: MEXICO CITY
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Why Scientists Speak Out

Lykken’s and Deans’ letters (11
March) on “Scientists and social and
political problems” miss the point of
scientists’ concern. Whether scientists
are more capable than others in re-
solving social problems is not the issue.
Weapons are the technological result
of the work of a large segment of the
scientific community. No member of
the profession can escape the onus this
places on science as a whole. Should
there be any question of the right, even
responsibility, of scientists, either in-
dividually or as a group, to speak out
on public issues which vitally affect,
and are influenced by, their work?

EARL GRAHAM
973 Woodmere Drive,
Westfield, New Jersey

Tough Old Boys at M.LT.

I don’t think I am an unduly senti-
mental alumnus of M.I.T. (class of
’22), but Carter’s article on my
Alma Mater’s past and future (“M.L.T.:
New president will pursue broadened
goals,” 25 March, p. 1511) gave me
the feeling that he didn’t know as
much about his subject as he should
have. It isn’t so much that “Tech is
hell.” This is, or was in my time,
only a fragment of an undergraduate
college yell which began “We are
happy; Tech is hell—” and then went
on to complete itself in an ingenious
19th-century fashion. Carter could
have been much more to the point if,
in speaking of the Institute’s third pres-
ident, Francis Amasa Walker, he had
cited Walker’s famous remark which,
as much as anything, set the Insti-
tute’s tone, and did it in the 1890’s.
“The Institute,” said Walker, “is a
place for men to work, not for boys
to play.” This thunderous statement
was made a full half-century and
more before most other university of-
ficials began mumbling about The Ne-
cessity for, uh, Excellence.

In the days when Abbott Lawrence
Lowell (a political scientist) was presi-
dent of Harvard, Richard Cockburn
Maclaurin (earned doctorates in math-
ematical physics and in law) was
president of M.I.T. Judging from the
languid pace at the Yard end of Mas-
sachusetts Avenue in the 1920’s, Mac-
laurin was able to keep up his end of
things along Memorial Drive better

than Lowell did amid the mystical
spiderwebs of Harvard Square. Low-
ell, it will be remembered, took over
from Charles William Eliot, who had
prepped for the educational game, if
I may put things that way, by being
M.IT.s first professor of analytical
chemistry.

Eric HODGINS
University Club,
1 West 54 Street, New York 10019

NIH Traineeships

A recent directive of the National
Institutes of Health concerning the use
of traineeships provides an illustration
for Wolfle’s statement (Editorial,
1 April) that “the decision as to how
each student will spend his years of
working for the doctorate is . . . often
determined by the source of his fi-
nancial support rather than by what
would be educationally most beneficial.”

This particular directive recommends
that once a graduate student is put on
a fellowship supported by a training
program he remain on that program
throughout his graduate study. This
will preclude the practice we have been
following of using training funds for
an initial 1 or 2 years of trainee-
ship and then transferring the students
to NIH predoctoral fellowships or re-
search grants as may seem appropriate.

It is almost impossible to start a stu-
dent out on an NIH predoctoral fellow-
ship because of the long delay between
application and ~award. No trainee
would wish to wait so long to obtain
confirmation of support. Also, it is very
difficult to start a student out on a
research grant at a time when he is
spending a major portion of his time in
course work, because of the “percent
of effort” statement required of our
grant personnel. The present directive
will unquestionably reduce the number
of graduate students in our depart-
ment by a third, possibly by half, at
a time when training more pharma-
cologists has become an important as-
pect of medical education. I am afraid
that the people responsible for estab-
lishing such regulations are not in close
touch with the problems of administer-
ing graduate programs in the medical
sciences.

ALLAN D. Bass
Department of Pharmacology,
Vanderbilt University,
Nashville, Tennessee 37203
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ere, in an inert state

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

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

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

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

Now freeze them, too,
at the proper rate:

It's converted to the LINDE BF-5 Biological Freezer.
It cools up to nine 1.2-ml. ampules at selected
rates from O.5° C to 7° C/minute. At the same
time, specimen storage goes on unimpeded.
Operation is simple. Refrigerant is the cold
nitrogen gas evolving from LN, in the
refrigerator. An O-ring adjusts ampule level
in the necktube to regulate cooling rate.

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

CHECK COUPON—CLIP—ATTACH TO BUSINESS LETTERHEAD.

Dept. SC-62, Linde Division
Union Carbide Corporation
270 Park Avenue, New York 10017

Please send full details on:

[J LR-35-9 Liquid Nitrogen Refrigerator. (F-1800)
[] BF-5 Biological Freezer. (F-1987)

Other cryogenic equipment.

[ Please add my name to your mailing list.

LINDE is a registered trade mark of Union Carbide Corporation.

UL 1,8 CRYOGENIC
(21D PRODUCTS




HVEC Van de Graaff Systems
for many kinds of research:

PHOTO COURTESY OF M.I.T. LINCOLN LABORATORY

This one was designed for uniform
bombardment of experimental satellites
with electrons and protons.

High Voltage Engineering designs and
builds Van de Graaff accelerators and
accelerator systems.

That means not only accelerators, but
engineered solutions to accelerator ap-
plication problems in a wide range of
experimental research situations.

For example, scientists at the MIT
Lincoln Laboratory had special require-
ments for testing the effects of high-
energy charged particles on experi-
mental communication satellites and
components. They needed an acceler-
ator system that would provide: 1) pro-
tons and electrons at continuously var-
iable energies from 300 keV to 4 MeV;
2) a particle beam that could be formed
to uniformly bombard a variety of pack-
age configurations; and 3) immediate

use of the proton and electron particle
beams for experimental programs not
involving special beam forming.

HVEC engineers designed a system
to meet the Lincoln Laboratory require-
ments. A horizontally mounted Model
KN-4000 Van de Graaff, instantly con-
vertible for proton or electron opera-
tion, was chosen for the particle source.
It was specially modified for operation
over the wide range of energies re-
quired. Beam-switching and quadru-
pole-focusing elements were designed
to provide the desired beam-forming
arrangements. Special solid-state
power supplies were developed for the
optical components. The system was
completely integrated.

HVEC built the system to guaranteed

specifications. It was installed. And it
does everything we said it would do.

This is only one example of how
HVEC successfully provides engi-
neered solutions to accelerator appli-
cation problems. We also maintain con-
tinuing company-sponsored programs
for the development of new accelerator
components and accessories. This as-
sures that, as a tool for many kinds of
research, your Van de Graaff accelera-
tor will never outlive its usefulness.

For a free copy of our Technical Note
14, “A Forming Network For Proton and
Electron Beams,” and more informa-
tion, write to our Sales Offices in Bur-
lington, Massachusetts, or Amersfoort,
The Netherlands.

HIGH VOLTAGE
ENGINEERING
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Student Exchange

For a fortunate few, the Grand Tour of Europe used to be an im-
portant part of education. More recently, other arrangements, such as
the Junior Year Abroad, have allowed selected students to live or study
for a few months in another country. One program that is extensively
used in Europe and deserves to be more widely known in the U.S. is
JAESTE—the International Association for the Exchange of Students
for Technical Experience.

Under the TAESTE program, each member country offers temporary
employment to engineering and science students from other countries
and in turn is permitted to select an approximately equal number of its
own students for temporary employment in other countries. Most of the
exchange students work in industry, but some are placed in government
laboratories or universities. Employment is usually for a summer period
of 8 to 12 weeks but may run for as long as a year. The employer is
expected to pay the student a wage sufficient to cover his living expenses
during the working period and pays IAESTE a standard fee to help meet
administrative expenses. Placement of foreign students in American in-
dustry and selection of American students for foreign assignments are
handled by IAESTE-U.S., 866 United Nations Plaza, New York, New
York 10017.

From the student’s standpoint, the program provides an eagerly sought
opportunity to work for several months in another country, to earn most
of the expenses necessary for the trip, and to have a happy blend of
vocational, professional, and international experience. In Europe, the
number of students exchanged has increased steadily from 920 in 1948,
the first year of the program, to approximately 10,000 this year.

United States participation has remained fairly small, partly because
transatlantic travel is more expensive than travel across a European bor-
der, partly because many American students lack fluency in a second
language, and chiefly because American employers do not offer enough
positions for foreign students to earn as many places abroad as American
students would like to fill.

This year 150 U.S. students are leaving American campuses for work
in Europe, and a few for other parts of the globe. Twice this number
wanted to go, but half could not be accepted because the U.S. did not
offer enough positions to students from other countries.

The employer considering this program must balance the cost of a
temporary employee against the stimulating effect of temporary associa-
tion with a bright, inquiring young mind from a different scientific or
engineering background. The U.S. companies which have participated
in the past appear to be well satisfied, for most continue to take part
year after year. And the number of positions they offer is growing; there
are about 50 more this year than in 1965. The students who come to
the U.S. under this program are advanced undergraduate or graduate
students who are highly motivated to get first-hand acquaintance with
American industry and who are individually selected to fit the require-
ments of the positions they fill. It is not surprising that they make goed
temporary additions to a company or laboratory staff.

Expansion of the program would seem desirable. The students benefit;
the employer has a competent temporary addition to his staff; and the
nation benefits from the better understanding of another country that the
American students bring back to the U.S. and the visitors take to their
home countries.—IDAEL WOLFLE



THIS FLOW CELL INSTANTLY
ADAPTS TRI-CARB®
SPECTROMETERS TO THE
CONTINUOUS RADIOASSAY
OF CHROMATOGRAPHY
EFFLUENTS

It takes less than a minute to position the cell
in the instrument’s counting chamber, and
then the Tri-Carb Spectrometer becomes a
Tri-Carb Flow Monitor. With it you can do
both quantitative and qualitative analysis of
radioactivity in liquid and gas chromatog-
raphy effluents, freeing you from the need
for collecting and analyzing individual frac-
tions. Of course, the flow cell can be removed
at any time to resume normal sample count-
ing. = Flow Cells are also available (in suit-
ably shielded detectors) as part of complete
Tri-Carb Flow Monitor Systems. There are
sixteen different systems with choice of one
or two channels of analysis, analog or digital
readout, floor or bench models. Call your
Packard Sales Engineer for complete infor-
mation or request Bulletin 1075 from Packard
Instrument Company, Inc., 2200 Warrenville
Road, Downers Grove, lllinois 60515.

Paclksard




Warner-Chilcott’s Auto-Spenser™—a pr

It takes only 15 seconds—or less—to
pipette, add a reagent or diluent, and
dispense, with Warner-Chilcott’s Auto-
Spenser.™ It's not only faster and safer
than manual methods, but far simpler—
you simply depress a lever. No pipettes
to wash. You just depress a lever for that,
too, and your Auto-Spenser rinses itself.
Add to this the high accuracy and repro-
ducibility of the instrument, and you’ll
see why we feel the Auto-Spenser belongs
in every laboratory that performs repeti-
tive pipettings. Time saved will quickly
pay for its modest $195 cost ! ’

on laboratory instrument for fast, accurate and reproducible repetitive pipettings.

Versatile, Trouble-Free

You can use your Auto-Spenser for
pipetting, diluting, or dispensing. The
self-wash feature lets you change re-
agents in seconds. Two micrometer-con-
trolled pumps handle a wide range of
sample and reagent volumes. It’s easy to
set and read sample volumes to one-half
microliter—with no visual checking of
liquid levels. The compact, rugged Auto-
Spenser is completely mechanical. There’s
no electrical power needed, virtually
nothing to break or replace, and no way
for sample or reagent to enter the mech-
anism. It’s practically foolproof !

Brief Specifications

Practical Volume Ranges: Sample, 20-250
ul; Reagent, 0.5-5.0 ml. Sampling Repro-
ducibility: #0.5 pl or = 1%, whichever
greater. Reagent Delivery Reproducibil-
ity: 20.005 ml or #0.5%, whichever
greater.

Please write for details on Model 26500
Auto-Spenser. Address Warner-Chilcott
Laboratories Instruments Division, 200
South Garrard Blvd., Richmond, Califor-
nia 94084.

WARNER-CHILCOTT LABORATORIES
INSTRUMENTS DIVISION

Richmond, California



new teflon needle
eliminates risk of
contamination

You can eliminate risk of

contamination or leakage
when syringe pipetting high
corrosive materials. Entirely
inert Teflon tubing and Kel-F
hub. Flexible, 8-22 gage, 1"-
to 100’, leak tight to 100 psi.
Write for prices.

Write for new Hamilton cata-
log and price list.

NS

HAMILTON COMPANY, INC.

P.O. Box 307-K, Whittier, Calif.
1530

England recalled that in 1949 the Hor-
mel Institute of the University of Min-
nesota initiated a project to develop
a breed of miniature swine specifically
for use in biomedical research. Medi-
cal personnel of the Mayo Foundation
gave added impetus, recognizing the
need for a convenient experimental
animal that would better meet certain
anatomical and physiological demands.
The objectives of the University of
Minnesota program were to develop
normal swine small enough at ma-
turity to be easily handled and
maintained. The objectives of the other
miniature-swine  developmental pro-
grams are similar and it appears that
steady progress is being made in
achieving these objectives.

As the programs have developed it
has become clear that two classes of
miniature swine need to be established.
Not only is there a real demand for
swine that have an adult weight less
than 30 kilograms, but also for one
that has an adult weight about 70 kilo-
grams, similar to the so-called standard
man and to the weight of most of the
miniature swine now being used. With
the development of a standard 30-kilo-
gram pig, which may well be avail-
able during the next decade, swine
will assume a major role in research
laboratories. In fact, an appreciable
increase in usage is predicted before
this lower weight is realized.

The proceedings of the symposium
will be published in book form as a
publication of the U.S. Atomic Energy
Commission’s Division of Technical In-
formation and will be available in early
1966 from Clearinghouse for Federal
Scientific and Technical Information,
US. Department of Commerce,
Springfield, Virginia.

L. K. BusTAD
Radiobiology Laboratory,
University of California,
Davis 95616
R. O. McCLELLAN
U.S. Atomic Energy Commission,
Washington, D.C.

Forthcoming Events

June

25-26. Drug Information Assoc., annual
mtg., Chicago, Ill. (E. Conrad, American
Medical Assoc., Chicago)

26-28. Society for Investigative Derma-
tology, Chicago, Ill. (G. W. Hambrick,
Jr., 3400 Spruce St., Philadelphia, Pa.)

26-29. American Soc. of Agricultural
Engineers, annual mtg., Univ. of Massa-

chusetts, Amherst. (J. L. Butt, P.O. Box
229, St. Joseph, Mich.)

26-30. American Medical Assoc., 99th
annual mtg., Chicago, Ill. (The Associa-
tion, 535 N. Dearborn St., Chicago, Ill.
60601)

26-30. American Veterinary Medical
Assoc., 103rd annual mtg., Louisville, Ky.
(The Association, 600 S. Michigan Ave.,
Chicago, Ill.)

26-1. American Physical Therapy Assoc.,
Los Angeles, Calif. (L. Blair, 1790 Broad-
way, New York 10019)

26-1. American Soc. for Testing and
Materials, 69th annual mtg., Atlantic City,
N.J. (ASTM, 1916 Race St., Philadelphia,
Pa.)

26-3. National Education Assoc., conv.,
Miami Beach, Fla. (W. G. Carr, NEA,
1201 16th St., NW, Washington, D.C.)

27-28. Astronomical Soc. of the Pacific,
annual summer mtg., Seattle, Wash. (P. W.
Hodge, Dept. of Astronomy, Univ. of
Washington, Seattle 98105)

27-28. Fluorine Chemistry, symp., Ann
Arbor, Mich. (R. W. Parry, Dept. of
Chemistry, Univ. of Michigan, Ann Arbor
48104)

27-29. Aerospace Sciences, West Coast
mtg., Los Angeles, Calif. (W. J. Brunke,
American Institute of Aeronautics and
Astronautics, 1290 Sixth Ave., New York
10019)

27-29. American Soc. of Heating, Re-
frigerating, and Air-Conditioning Engi-
neers, Toronto, Ont., Canada. (R. C.
Cross, 345 E. 47 St., New York 10017)

27-29. Marine Technology Soc., 2nd
annual conf.,, Washington, D.C. (C. W.
Covey, Undersea Technology, 617 Lynn
Bidg., 1111 N. 19 St.,, Arlington, Va.
22209)

27-29. Association for Research in Oph-
thalmology, mtg., Chicago, Ill. (H. E.
Kaufman, Dept. of Ophthalmology, Univ.
of Florida College of Medicine, Gaines-
ville)

27-29. Vacuum Metallurgy Div., Amer-
ican Vacuum Soc., 9th annual mtg., New
York, N.Y. (M. A. Orehoski, U.S. Steel
Corp., Applied Research Laboratory, Mon-
roeville, Pa. 15146)

27-30. Health Physics Soc., annual mtg.,
Houston, Tex. (J. G. Terrill, Jr., Div. of
Radiological Health, U.S. Public Health
Service, Washington, D.C.)

27-30. Molecular Biology of Viruses,
symp., Univ. of Alberta, Edmonton, Can-
ada. (J. S. Colter, Dept. of Biochemistry,
Univ. of Alberta, Edmonton)

29-1. Chemistry of Sulfides, conf.,
Princeton Univ., Princeton, N.J. (J. Sa-
poch, 306 Nassau Hall, Princeton)

31-3. Tissue Culture Assoc., annual
mtg., San Francisco, Calif. (W. A. Nelson-
Rees, Naval Biological Laboratory, Naval
Supply Center, Oakland, Calif., 94625)

July

1-3. Radiology of Normal and Patho-
logical Mammary Structures, European
symp., Strasbourg, France. (C. Gros, Serv-
ice Central de Radiologie, Hépital Civil,
Strasbourg 67)

4-8. British Medical Assoc., Exeter,
England. (Secretary, Tavistock Sq., Lon-
don W.C.1, England)
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For

superior

cell tissue

growth...

REHATUIN’NES.

o, o
REHATUN
.ﬂ_,l-. - ¥
TESuE cunTuRE l::z" ¢

T ow e sy O

REHATUIN N.F.S. is the non-filtered, sterile fetal bo-
vine serum which offers distinct advantages across a
broad spectrum in microbiological and tissue culture.

® Absence of mycoplasma
¢ No toxins or cytotoxins

¢ Minimal gamma globulin

* High percentage of fetuin

* Excellent balance of growth constituents

¢ Desired cell growth at lower concentrations
* Especially suited for fastidious cells

Investigate REHATUIN N.F.S. for improving your cultures.
REHEIS CHEMICAL COMPANY

Oivision of Armour Pharmaceutical Company
40t North Wabash Ave., P.O.Box 1022, Chicago, Illincis 60690

The most advanced high speed refrigerated centrifuge available
today. 20,000 rpm; up to 46,300 g; 4 x 250 ml in swinging buckel
head; 1% liters at 28,850 g in angle head. Four other heads avail
able. Patented Turbo Cover generates whirling vortex of air thal
stabilizes head and promotes uniform temperature. Belt type driv¢
for low noise level and long motor life. Programmed one-knob opera:
tion. Smooth-walled stainless steel chamber. Send for Bulletin B-20.

INTERNATIONAL @ EQUIPMENT CO.

300 SECOND AVENUE ¢ NEEDHAM HEIGHTS, MASS. 02194

New low-cost
fiberglass glove boxes

from CON

Shown here:
Radioisotope
Glove Box

BACTERIOLOGY

COMPLETE $895

CONTROLLED ATMOSPHERE

COMPLETE $875

RADIOISOTOPE

COMPLETE $995

10 JUNE 1966

With one-piece interiors

that are smooth as glass,

easy to clean, leakproof,
Completely assembled,

ready to use.

For complete information contact
your laboratory supply dealer

or write LABCONCO,

8805 Prospect, Kansas City, Mo,
Phone: EM 3-1355,

A New PARR
. OXYGEN BOMB
CALORIMETER

- with automatic
temperature control/

——

r‘,v@r‘:“.«—.. o
i
{ S

Parr now offers a completely new calorimeter for mea-
suring heats of combustion with greater speed and ex-
cellent repeatability. Either adiabatic or isothermal
operation is permissible using any existing Parr oxygen
bomb. An automatic controller eliminates the time-
consuming manual temperature adjustments formerly
required in adiabatic calorimetry. (This same controller
can be added to any Series 1200 adiabatic calorimeter.)
Ask for new literature describing the complete line of
Parr oxygen bomb calorimeters. Mention Spec. 1230.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, Hlinois

1531



THERMOLYNE

Laboratory [A” HEAT
Apparatus [ LIGHT
for: [] MOTION

Where versatility and
modest cost are needed

FURNACE TYPE 1500

is the one.

® STEPLESS TEMPERATURE CONTROL

Anything from 350F/177C to max. re-
gardless of line voltage and ambient
temperature. Easy reading dval scale
pyrometer.
SPACE-SAVER DESIGN
Convenient base-mounted built-in con-
trols. Holds temperatures accurately
and constant.
TWO CHAMBER SIZES—LONG & SHORT
4 x 3% x 4%2, or 4 x 3% x 9. Hi-Temp
heating elements optional.
SAFETY DOOR
Fits tight but opens readily. Swings up
with hot side away. Stays open or clos-
ed by counter-weighted handle with
simple positive movement.
NO SCORCHED OR

BURNED BENCH TOPS
Scientifically designed ventilated base
keeps controls and bench tops cool.
LONG LIFE
Sturdy steel body, all metal joints
welded, three inches insulation, em-
bedded heating elements.

PRICE . . . $145 to $165

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

Write now
¥ for F R E E copy
of Catalog 65

THERMOLYNE GORPORATION

2555 KERPER BLVD.

DUBUQUE, IOWA

Contact Dept. 568F
for name of nearest dealer.
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4-8. Magnetohydrodynamic Electrical
Power Generation, intern. symp., Salzburg,
Austria. (European Nuclear Energy
Agency, 38 boulevard Suchet, Paris 16)

4-8. Mathematical and Computational
Methods in Social Sciences, Rome, Italy.
(P. Maranda, Dept. of Anthropology, Pea-
body Museum, Harvard Univ., Cambridge,
Mass. 02138)

4-8. European Orthodontic Soc., 42nd
congr., Garmisch-Partenkirchen, West
Germany. (H. Derichsweiler, Sonnenstr.
27/111, Munich 15)

4-8. Rarefied Gas Dynamics, 5th intern.
symp., Oxford, England. (C. L. Brundin,
Engineering Laboratory, Parks Rd., Ox-

ford)
4-9. South African Assoc. for the Ad-
vancement of Science, annual congr.,

Johannesburg. (I. M. Sinclair, The Asso-
ciation, P.O. Box 6894, Johannesburg)

4-15. Ekistics and the Future of Human
Settlements, intern. seminar, Athens,
Greece. (D. Iatridis, 24, Strat. Syndesmou
St., Athens 136)

5-8. Blood Groups of Domestic Ani-
mals, 10th European conf., Paris, France.
(J. Bouw, European Soc. for Animal
Blood Group Research, 5 Duivendaal,
Wageningen, Netherlands)

5-8. Lens Design with Large Computers,

intern. conf., Rochester, N.Y. (Inst. of
Optics, Univ. of Rochester, Rochester
14627)

5-9. Technical and Industrial Commu-
nications, 9th annual inst., Colorado State
Univ., Fort Collins. (B. K. McKee, Inst.
in Technical and Industrial Communica-
tions, Rm. 322 Liberal Arts, Colorado
State Univ., Fort Collins 80521)

5-9. Society for the Study of Fertility,
annual mtg.,, Cambridge, England. (D.
Casey, 8 Jesus Lane, Cambridge)

5-9. American Soc. of Pharmacognosy,
7th annual mtg., Univ. of Minnesota,
Minneapolis. (L. C. Schramm, College of
Pharmacy, Univ. of Minnesota, Minne-
apolis 55455)

6-7. Space Flight Mechanics, specialist
conf., Denver, Colo. (R. S. Novosad,
Martin-Marietta Corp., Mail No. A127,
Denver 80201)

6-8. Space and Ballistic Missile Tech-
nology, 11th symp., U.S. Air Force Acad-
emy, Colo. (C. T. Morrow, Aerospace
Corp., P.O. Box 95083, Los Angeles,
Calif. 90045)

6-9. National Soc. of Professional En-
gineers, annual mtg., Minneapolis, Minn.
(The Society, 2029 K St., NW, Washing-
ton, D.C. 20006)

7-8. Spectroscopy and Automation,
symp., Inst. of Physics and the Physics
Soc., Univ. of Bristol, Bristol, England.
(R. Jenkins, M.E.L., Equipment Co., Ana-
lytical Laboratory, 207 Kings Cross Rd.,
London W.C.1)

7-8. Chemically Grown Surface Films,
conf., Univ. of Strathclyde, Strathclyde,
Scotland. (Meetings Officer, Inst. of Physics
and the Physics Soc., 47 Belgrave Sq.,
London S.W.1)

8-12. Graph Theory, seminar, Rome,
Italy. (International Computation Centre,
Viale Civilta del Lavoro 23, Rome)

9-15. Medical Women’s Intern. Assoc.,
10th congr., Rochester, N.Y., and Niagara
Falls, Ont. (The Association, 1790 Broad-
way, New York 10019)

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

Sephadex

lon Exchangers

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

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

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

/mi %T 25 37A
1“03- Hexose mono phosphates Fru-16-P2 % 100
o0l- AMP ARE | A
8] H ! (Y
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[ I
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o i i
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Model experiment with glycogen, glucose,
sugar phosphates and adenosine phosphates
on a column of DEAE-Sephadex A-25.

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

Anlon Exchangers (Bead Form)

tonic | Capacity | Bed Volume?
Type Grade Form | (meq/g) (ml/g)
DEAE-
Sephadex A-25 |40-1201| Ci— | 3.5+05 59

DEAE-
Sephadex A-50 | 40-1202f Ci— | 3505 25-33

Cation Exchangers (Bead Form)

Capacity | Bed Volume?
(ml/g)

lonic
Type Grade Form | (mea/g)

CM-
Sephadex C-25 | 40-120u4| Na* | 45*05 6-10

CM-
Sephadex C-50 |40-120ix | Na* | 4.5+05 3240

SE-
Sephadex C-25 | 40-120y | Na* | 23+0.3 59

SE-
Sephadex C-50 [40-120u [ Na* | 23+03 30-38

1. In Tris—HCI buffer, pH=8.3, ionic strength=0.05.
2. In sodium phosphate buffer, pH =6, ionic strength=0.08.

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

PHARMACIA FINE CHEMICALS INC.
J. 08854
Pharmacla (Canada) Ltd (1)10 Place Crémazle.

.. Suite 412, Montreal 11, P.

(Inquiries outside U.S.A. or Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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10-15. Power, mtg., Inst. of Electrical
and Electronics Engineers, New Orleans,
La. (E. C. Day, IEEE, 345 E. 47 St,
New York 10017)

10-16. American Library Assoc., an-
nual conf., New York, N.Y. (D. H. Clift,
50 E. Huron St., Chicago, Ill. 60611)

11-14. Aerospace Systems, conf., Seattle,
Wash. (Inst. of Electrical and Electronics
Engineers, 345 E. 47 St, New York
10017)

11-15. International Council for Bird
Preservation, world conf., Cambridge, Eng-
land. (The Council, c/o British Museum
of Natural History, Cromwell Rd., Lon-
don S.W.7)

11-15. Use of Isotopes in Milk Tech-
nology, seminar, Munich, West Germany.
(Intern. Agency Liaison Branch, Office of
the Director General, Food and Agricul-
ture Org.,, Via delle Termi di Caracalla,
Rome, Italy).

11-15. Weights and Measures, 5ist
natl. conf., Denver, Colo. (Executive Secy.
of the Conference, National Bureau of
Standards, Washington, D.C. 20234)

11-16. Graphic Design and Visual Com-
munications Technology, 2nd intern.
congr., Bled Yugoslavia. (Intern. Council
of Graphic Design Assoc., Herengracht
567, Amsterdam-C, Netherlands)

11-16. Hydraulics 2nd Latin American
congr., Caracas, Venezuela. (M. Gonzalez,
Colegio de Ingenieros de Venezuela, Apar-
tado de Correos 2006, Caracas)

11-16. Reaction Mechanisms of Inor-
ganic Solids, intern, symp., Aberdeen,
Scotland. (General Secretary, Chemical
Soc., Burlington House, London W.1, Eng-
land)

11-16. Statistical Mechanics and Ther-
modynamics, intern. symp., Copenhagen,
Denmark. (T. A. Bak, H. C. @rsted Inst.,
Univ. of Copenhagen, Copenhagen)

11-30. Linguistics, 2nd seminar, Greno-
ble, France. (Intern. Assoc. of Applied
Linguistics, 9, rue Lhomond, Paris 5)

12-14. Failure Analysis, William H.
Eisenman conf., New York, N.Y. (J. V.
Richard, American Soc. for Metals, Metals
Park, Ohio 44073)

12-15. Use of Radioisotopes and Radia-
tion in Dairy Science and Technology,
seminar, Vienna, Austria. (P. Fent, Div.
of Public Information, Intern. Atomic
Energy Agency, A-1010, Karntnerring 11,
Vienna)

12-19. International Union of Crystal-
lography, 7th general assembly and congr.,
Moscow, U.S.S.R. (J. Ibers, Chemistry
Dept., Northwestern Univ., Evanston, Ill.)

14-16. Listeriosis, 3rd intern. symp.,
Bilthoven, Netherlands. (E. H. Kampel-
macher, Natl. Inst. of Public Health, Ster-
renbos 1, Utrecht)

14-]16. Uses of Plastics in the Pacific
Northwest, workshop, Richland, Wash. (R.
A. V. Raff, College of Engineering, Wash-
ington State Univ., Pullman 99163)

15-19. Tetanus, intern. conf., Bern,
Switzerland. (W. Mamie, Tiefenauspital
der Stadt Bern, Bern)

17-21. Canadian Veterinary Medical
Assoc., annual conv., Vancouver, B.C.
(The Association, P.O. Box 416 C.P.,
Ottawa 2, Ont.)

17-22. Control Procedures in Drug Pro-
duction, 2nd seminar, Hershey, Pa. (W. L.
Blockstein, Extension Services in Phar-
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...Shortest
distance
between
problem &
solution

LOCI-2 (Wang Laboratories’L.Ogarithmic Com-
puting Instrument) is the most powerful desk-
top computer you can obtain. At its keyboard
you can expand your horizons, multiply your
problem-solving capabilities and penetrate
straight to the answer.

Because of its revolutionary logarithmic ap-
proach to data manipulation, LOCI-2 provides
an inherent, absolutely unique flexibility and
simplicity of operation. For example, it can com-
pute Ln (x) or eX in only two keystrokes.

LOCI-2 can be readily programmed for a broad
variety of complex routines, by means of pre-
scored, easily-punched cards. Thus, with the
appropriate card inserted in the reader, you can
instantly compute and display sin (x) or cos (x)
with a single keystroke. An extensive library of
programs (statistical, general mathematical,
etc.) is furnished free of charge to LOCI-2
purchasers.

* And, best of all, LOCI-2 is always at your com-

mand. No standing in line for computer time,
no complicated operating procedures, simply
drop in your program card, enter variables,
press RUN key and see your results immediately.

LOCI-2 prices range from $2750 to $8450.
If you would like to learn more about this re-
markable instrument, write for complete de-
scriptive literature.

WANG LABORATORIES INC

DEPT. 0-6, B36 NORTH ST., TEWKSBURY, MASS. 01876, TEL. (617)851-7311
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NON-STICK Teflon plunger:

BIOLOGISTS, CHEMISTS, LAB TECHNICIANS:
Dispense, dilute or pipet, acids, solvents

or chemicals repeatedly with the MINI-PET,

Quick, simple, safe, with one-handed ease.
MINI-PET'S exclusive (pat. pend.) hollow

= SIMPLE TO CLEAN

= ELIMINATES FREEZING = SLIDES EASILY ‘
® SELF-LUBRICATING (ELIMINATES '
GREASE CONTAMINATION)

= AUTOCLAVABLE (ENTIRE UNIT)

industry where equal amounts
of liquid have to be dispensed.

MINI-PETS are easily ad- = @ . .
justable to any volume,
within their capacity. Re-
petitive accuracy * 0.5%.
Sizes 1 ml, 2 ml and 10 ml.

Prices from
$21.50 complete.

GREINER
SCIENTIFIC

CORPORATION

Unlimited uses in the laboratory and

20-22 N. Moore St., Dept. 524, N.Y.C. 10013

Write for literature.

Reaction to

\-VALCONOX
in, ACTION

When “clean” is not quite good enough
for glassware, instruments, equipment and
component parts, ALCONOX—The Master
Cleaner—does a more thorough job where
others fail and does it more efficiently...
more economically!

3 Ib. Box-$1.95 / Case of 12 Boxes-$18.00
Slightly higher West of the Rockies

For YOUR reaction to
“ALCONOX IN ACTION"

REQUEST FREE SAMPLES
or order from any leading Laboratory,
Hospital or Surgical Supply Dealer,
Ask about money-saving bulk prices.

ALCONOX, INC., N. Y. 10003
- |
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SPORES—FERNS
MICROSCOPIC ILLUSIONS
ANALYZED

o & o
Book now available

580 pages, approx. 1150
illustrations including
color plates

Fern leaves—-cell patterns

Basic 3-D spore and
tetrad structures,
their paths of development
Focal levels organized
for easy reference

Background research includes
photomicrographs, models,
silhouvette shadows,
line drawings

MISTAIRE LABORATORIES
152 Glen Avenue
Millburn, N.J. 07041

macy, Univ. of Wisconsin, Madison 53706)

17-22. American Soc. for Pharmacology
and Experimental Therapeutics, mtg.,
Mexico City, Mexico. (E. B. Cook, The -
Society, 9650 Wisconsin Ave., NW, Wash-
ington, D.C. 20014)

17-23. Animal Venoms, intern. symp.,
Sdo Paulo, Brazil. (Conference Secretary,
Inst. Butantan, Caixa Postal 65, Sdo Paulo)

18-20. American Inst. of Aeronautics
and Astronautics, Interagency Chemical
Rocket Propulsion Group, mtg., Washing-
ton, D.C. (Chemical Propulsion Informa-
tion Agency, 8621 Georgia Ave., Silver
Spring, Md.)

18-20. Aerospace Reliability and Main-
tainability, S5th mtg., New York, N.Y.
(American Inst. of Aeronautics and As-
tronomics, 1290 Sixth Ave., New York)

18-22. World Federation for Mental
Health, 19th mtg.,, Prague, Czechoslo-
vakia. (J. E. Purkyne Czechoslovak Medi-
cal Soc., Sokolska 31, Prague)

18-22. Nuclear and Space Radiation Ef-
fects, annual conf., Stanford Univ., Palo
Alto, Calif. (V. A. J. van Lint, General
Atomics, Special Nuclear Effects Labora-
tory, Box 608, San Diego, Calif. 92112)

18-23. Society of the Chemical Industry,
annual mtg., Dublin, Ireland. (The Society,
41 Belgrave Sq., London S.W.1, England)

18-24. American Soc. for Horticultural
Science, 14th Caribbean region mtg., El
Salvador, San Salvador. (E. H. Casseres,
Calle Londres 40, Mexico 6, D.F.)

19-21. Alkali Metals, intern. symp.,
Nottingham, England. (General Secretary,
Chemical Soc., Burlington House, London
W.1, England)

20-21. Crystal Growth, symp., Moscow,
U.SSS.R. (N. V. Belov, Inst. of Crystal-
lography, Academy of Sciences of the
U.S.S.R., Lenin Prospekt 59, Moscow
B-333)

21-24. Data Processing, intern conf.,
Chicago, Ill. (Data Processing Manage-
ment Assoc., 524 Busse Highway, Park
Ridge, Ill. 60068)

23-28. Anatomy, 1st Pan American
congr., Mexico, D.F. (Congress Secretariat,
Apt. Postal 25279, Admon. de Correos
70, Mexico 20)

24-30. Microbiology, 9th intern. congr.,
Moscow, U.S.S.R. (N. E. Gibbons, Intern.
Assoc. of Microbiological Soc., Div. of
Applied Biology, Natl. Research Council,
Ottawa 2, Ont., Canada)

24-30. Ornithology, 14th intern. congr.,
Oxford, England. (N. Tinbergen, Dept. of
Zoology, Oxford Univ., Oxford)

24-30. Pharmacology, intern. congr.,
Sdo Paulo, Brazil. (M. Roche e Silva,
Dept. of Pharmacology, Faculty of Medi-
cine, Univ. of Sdao Paulo, Ribeirao Preto,
Sdo Paulo)

25-27. Data Acquisition and Processing
in Biology and Medicine, conf., Univ. of
Rochester, Rochester, N.Y. (Office of
Technical Activities Board, Inst. of Elec-
trical and Electronics Engineers, 345 E.
47 St., New York 10017)

25-29. Interpretation and Therapy of
Cardiac Arrhythmias, conf., Hahnemann
Medical College and Hospital, Philadel-
phia, Pa. (L. S. Dreifus, Hahnemann Medi-
cal College, 230 N. Broad St., Philadel-
phia)

25-30. Animal Husbandry, intern conf.,
Gaottingen, West Germany. (Intern. Agency
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How to break up
a crowd of
bacilli.

\ 7\,

o " 4
-/:,\ \

Ultrasonic cell disruption of micro-organisms, emulsification
and acceleration of chemical reactions are easy and
inexpensive since Blackstone came up with the U-20.

The Blackstone U-20 ultrasonic cell disrupter is a highly flexible
unit designed for routine processing of cell suspensions, chemi-
cals and solutions common to research in biochemistry, biology,
cytology and related fields.

),

-
Continuous or Batch Processing: Inlet and outlet ports en-
able continuous processing of larger samples. Outlet ports are
“capped” for batch processing requirements.
Superior Performance : Laboratory tests show that employing
a 70 ml. volume of a 209%; suspension of Escherichia coli, 98 %;
disruption was achieved in 12 minutes with no loss of activity
of enzyme Beta Galactosidase.
0 to 100% Power Control: Since each organism, percentage
of suspension and desired percentage of disruption may re-
quire a different intensity, complete power control allows com-
plete flexibility in processing individual samples.
Pre-Set Tuming: Pre-tuned at the factory, slight manual ad-
justment will tune the system for just about any required sample
load up to 240 ml. (Recommended load is from 45 to 70 ml.)
Compact Construction: 5% x 514" x 12” long housing;
138" x 14" x 7" long chamber. Chamber may be removed
from housing for autoclaving.
Integral Cooling Coil: Built into the cover, it runs the entire
length of the chamber, allowing temperature maintenance at a
constant 5°C. during processing.

A great variety of conditions may be encountered in con-
tinuous cell disruption. A brief description of your research
problem will help us in recommending your use of the U-20
equipment. Write to:

BLACKSTONE ULTRASONICS, INC.
600 Howard St. « Sheffield, Pa.
or

Contact your Laboratory Supply Distributor—Fisher Scientific
Co., E. H. Sargent & Co., Van Waters & Rogers, Inc.

# INUSUAL SCIENCE BARGAINS =

Brand New, Quick-Charge, Industrial Surplus
NICKEL-CADMIUM BATTERY
Unparalleled Value

For the first time a 6-volt, light-weight nickel-cadmium battery in stainless
steel, strap type casing. J-amp hour capacity. Almost unlimited Ilfe—lhou-
sands of discharge-charse cycles with minute deterioraticn—charges fully in
approx. 1 hr. with Edmund charger kit. Just a few drops of water per year
provide full maintenance. Hundreds of uses for hobbyists, amateur photog-
raphers, campers, model builders, ete. Unequalled for rechargeable lanterns; cyele
scooters, and hoat lights; portable fluorescent and ultraviolet lights; electronic 1lash
units.  Battery requires minimum of electrolyte: is sealed to prevent loss; delivers
nearly 1007 of output at below freezing temperatures compared to 507, by lead-
acid batteries. No corrosive fumes under any stage of recharge. Can't he damaged
by aceidental charge in reverse (hut not rmnmnu-mlul) Stud type lPrmlnal: o lop
115’ apart, marked for polarity; 6-32 thread, nuts and lock washers. 6’ X
470 WL 2 s, 12 ounees,

Stock No. 70,776-W ... .....c.otvueenecennenencnnanannaananns $15.00 Ppd.
CHARGER KIT FOR 6-VOLT BATTER Charges in approx. 1 hr. Shuts off
automatically, attaches to Stock No. T0.776 battery case. Includes transformer, ballast
resistors, charger circuit board, mounting hardware. 8-ft. cord, plug switch, assembly
instructions.

Stock No. 70,807-W . e $8.00 Ppd.
ONE 1.2 VOLT NICKEL-CADMIUM CELIL
Stock No. 40,798-W ................ tetrreaseretcacisrrasanss.93.95 Ppd.

Fascinating Toy Adaptation of Binary Digital Computer

BEAT "“DR. NIM’’ IN ANCIENT GAME!

Not easy. but fun for all! Thrilling for youngsters. Chal-
lenging for adults. Teaches computer fundamentals. without
need for mathematical ahility. To play. release 1 to 3 marbles
for roll down plastic game hoard through scries of Hip-flop
channeis. tlow you SET flip-flops to begin and path of travel
for cach marble, determines path of succeeding marbles. All
plays predictable, Now DR. NIM autematically plu 1. 2 or
3 marbles. If you can make him take the last marble you win! Gar wreat  for
playroom and_parties, year-round fun. Durable red and white plastic 113”7 x 121" x
112", 24-p._ Instruction Bookiet.

Stock No. 70.816-W $2.98 Ppd.

From First Atom Blast . . .
SCIENTIFIC CURIOSITY FOR COLLECTORS!

At 4:29:45 A, M., July 16, 1945 TRINITITE was horn. It's scientific by product of
Trinity Project, \mcmas first atomic ecxplosion. The near-cataclysmic blast, with
unbelievably high temperatures, fused desert sand into glazed. greeunish stones with
brownish undersides. Now available for the first time as unique addition to any
coltection. Excellent specimens 1% or larger. Absolutely safe. Limited quantities.

Stock No. 40,877-W ________ e $2.50 Ppd

See the Stars, Moon, Planets Close Up!

3” ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power—Famous Mt. Palomar Type. An Unusual Buy!
See the Rings of Naturn, the fascinating planet Mars, huge
craters on the Moon. Phases of Venus. Kquatorial mount with
lock on hoth axes. Aluminized and overcoated 3% diameter high-
speed f,'10 mirror. Telescope comes equipped with a GOX eyepiece
and a mounted Barlow Lens. Optical Finder Telescope Included.
Hardwood portable tripod. FREE with Scope: Valuable STAR CHART plus 272-page
“HANDBOOK OF HEAVENS" plus “"HOW TO USE YOUR TELESCOPE” BOOK.
Stoek No. 85,050-W _ __ e $29.95 postpaid
4”3 REFLECTOR TELESCOPE—Up to 270 Power
Stock No. 85,005-W ______  _________________________ $79.50 F.0.8, Barrmgton. N.J.

BARGAIN' LONG & SHORT WAVE ULTRA-VIOLET LIGHT SOURCE.
Small! Lightweight! Portahle! Most Powerful at the Price!

Newly developed for prospecting, mineral collecting, fluo-
rescence demonsirations, etc. Most powerful source of long
and short wave ultra-violet light in one compact home-or-
field unit! One source UV radiation with peak intensity
of 2337 angstroms. Other source produces long wave UV
with peak intensity of 3660 angstroms. Unit has rugged
all-metal housing, special circuiiry for battery conserva-
tion. easy access for replacing tubes, extra large filters.
Operates on house current or batteries. Lightweight, only
1 1b. 5 oz. Compact 5%”" x 2" x 8%’’. Fully guaranteed.’
6 identitied mineral specimens included.

Stoek No. 70,259-W ____ _______________ $24.95 postpaid
BATTERY ADAPTER CASE With Adjustable Shoulder Sirap
Stock No. 70,260-W __________________ $5.75 pusﬂllid

GAMES OF LOGIC FOR THINKERS!
WFF'N PROOF

Exciting as poker. complex as chess. Gives practice [n ahstract
thinking and :nath logic. Developed by eccntemporary Yale professor.
If you think learning should be fun, try WFF'N PROOF brain-to-
brain combat! 21 games of progressive difficulty. Starts with simple
games mastered hy some 6-year olds, ends with subtle logic to
challenge professional logicians. 8%” x 53%” case contains logic
cubes, playing mats, timer and 224 pages Inst. hook.

Stock No. 60,525-W
WFF'N PROOF EQUATIONS _
Stoek No. 60,526-W _ _______ $2.50 Ppd.

50-150-300 POWER MICROSCOPE

Y‘ -~ Amazing Value—3 Achromatic Objective Lenses on Revolving Turret!
vl Imnnrtnd' The color-corrected, cemented achromatic lenses in the objec-
tives give you far superior results to the single lenses found in_ the
microscopes selling in this range. Results are worth the diffcrence! Fine

rack and pinion focusing.
_________ -----$16.50 Pstpd.

Stock No. 70,008-W _

MOUNTED 500 POWER OBJECTIVE . . . Threaded for ecasy attach-
ment on above microscope, Achromatic lenses for fine viewing. 3 mm.
focal length,

Stoek No. 30,197-W e $5.00 Pstpd.

Guarantee. Minimum Order on Open A:coum—$10.

FREE! GIANT 148-PAGE CATALOG "“W“
Completely new, 1966 edition. 148 easy-to-read pages packed
with 100’s of industrial on-the- job helps . . . quality control
aids. Many war surplus bargains. Imported instruments! Lenses,
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes,
Binoculars, etc. For industry, research labs, hobbyists, experi-
menters. Write for free Catalog “W*’,

EDMUND SCIENTIFIC CO., Barrington, N. J.




BLUE M

TEMPERATURE
HUMIDITY
CHAMBERS

Unmatched reliability plus true
economy.

Ideal for MIL spec. and other stringent
testing where accuracy is essential.
Many models feature patented inde-
pendent POWER-O-MATIC 60® Satur-
able Reactor Proportioning Control Sys-
tems for temperature and humidity to
provide built-in constant differential
control.

NEW! HUMIDAIRE Cabinet with POWER-
O-MATIC 60. Uses air as coolant, not
costly conditioned water.
AUTOMATICALLY CONTROLS TEMPER-
ATURES FROM +12°C. ABOVE AMBI-
ENT TO +493°C. (£14°C.) . .. R.H.
FROM 409%, TO 989% (*+14%).

COUNTER-FLOW Cabinets with POWER-
O-MATIC 60. Extreme accuracy over
wide range. AUTOMATICALLY CON-
TROLS TEMPERATURES FROM AMBI-
ENT TO + 93°C. (£14°C.) ... R.H.
FROM 209% TO 98% (*1%).

VAPOR-TEMP® CHAMBERS. New solid-
state design. Conduct many tests at
once—at lowest cost! AUTOMATICAL-
LY CONTROLS TEMPERATURES FROM
AMBIENT TO +477°C. (£%°C.) . ..
R.H. FROM 209% TO 98% (==19%).
These are representative units of a
complete temperature/humidity control
capability.

SEND FOR FULL INFORMATION

‘22 BLUE M
BLUE M Elctuc Compony

Corporate Headquarters: BLUE ISLAND, ILLINOIS 60406
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Liaison. Branch, Office of the Director
General, Food and Agriculture Organiza-
tion, Via delle Terme di Caracalla, Rome,
Italy)

25-31. Genetics, intern, symp., Sio
Paulo, Brazil. (G. Pavan, Dept. of Bi-
ology, Univ. of Sao Paulo, Caixa Postal
8105, Sdo Paulo, Brazil)

26-28. American Astronomical Soc.,
Cornell Univ., Ithaca, N.Y. (G. C. McVit-
tie, Univ. of Illinois Observatory, Urbana)

26-30. Clinical Chemistry, 6th intern.
congr., Munich, Germany. (0. Wieland,
11. Medizinische Universitatsklinik, Zi-
emssenstr. 1, 8 Munich)

27-30. International Primatological Soc.
mtg., Frankfurt-am-Main, Germany. (D.
Stark, Ludwig-Rehnstr. 14, Frankfurt)

28-31. Psychosomatic Medicine in Ob-
stetrics and Gynecology, 3rd intern. congr.,
Vienna, Austria. (A. H. Palmrich, Vienna
Acad. of Medicine, Alserstr. 4, Vienna 9)

29-30. Linguistic Soc. of America, Univ.
of California, Los Angeles. (A. A. Hill,
Box 8120 University Station, Austin, Tex.

31—4. American Soc. of Animal Science,
annual mtg., Rutgers Univ., New Bruns-
wick, N.J. (A. M. Pearson, Dept. of Food
Science, Michigan State Univ., East Lan-
sing)

31-5. Dermatology, 13th intern. congr.,
Munich, West Germany. (C. G. Shirren,
Frauenlobstr. 9, Munich)

31-6. Mycology, 4th European congr.,
Warsaw, Poland. (Intern. Union of Bi-
ological Sciences, General Secretariat,
Dept. of Zoology, Univ. of Washington,
Seattle 98105)

August

1-3. Electron Spin Resonance Spectros-
copy, symp., American Chemical Soc.
Div. of Physical Chemistry, Michigan
State Univ., East Lansing. (M. T. Rogers,
Dept. of Chemistry, Michigan State Univ.,
East Lansing 48823)

1—4. Psychoanalysis, 2nd Pan American

congr., Buenos Aires, Argentina. (M.
Heiman, 1148 Fifth Ave., New York,
N.Y. 10028)

1-4. Toxicology and Occupational Med-
icine, 5th inter-American conf., Miami,
Fla. (W. B. Deichmann, Univ. of Miami
School of Medicine, Coral Gables, Fla.
33134)

1-5. Instrumentation Science, 3rd re-
search conf., Instrument Soc. of America,
William Smith College, Geneva, N.Y. (K.
B. Schnell, ISA, 530 William Penn PI,
Pittsburgh, Pa. 15219)

1-6. Nuclear Physics, intern. seminar,
Joensuu, Finland. (Research Inst. for
Theoretical Physics, Univ. of Helsinki,
Helsinki, Finland)

1-6. European Seismological Commis-
sion, mtg., Copenhagen, Denmark. (E.
Peterschmitt, Inst. de Physique du Globe,
38, boulevard d’Anvers, Strasbourg,
France)

1-6. Upper Mantle, symp., Copenhagen,
Denmark. (H. C. Smith, Upper Mantle
Commission, Geological Survey of Canada,
Ottawa, Ont.)

1-7. International Union of Scientific
Psychology, 18th congr., Moscow, U.S.S.R.
(Secretary-General, Dept. of Psychology,
Univ. of Moscow, Marx Ave. 18, Moscow)

Choice from Chicago

GROUP THEORY

Physical Applications
by Leopoldo M. Falicov

This book offers a complete
introduction to the uses of
group theory which are ap-
plicable in solving physics
and symmetry problems. Mr.
Falicov is an associate mem-
ber in the University of Chi-
cago physics department and
the Institute for the Study of
Metals, and these lectures
were given in a graduate
course there.

176 pages, paper $2.00

THE COLLECTED PAPERS
OF ENRICO FERMI
Volume I: Italy, 1921-1938
Volume II: United States,
1939-1954

Together these volumes con-
tain a lasting monument to
Enrico Fermi, and a valuable
contribution to the under-
standing of the process of
scientific invention. About
275 papers written by Fermi
are included. Where more
than one version of a paper
exists, the editors chose the
most detailed. Only in the
cases of the most important
papers is an English transla-
tion by someone other than
Fermi included. Short, au-
thoritative accounts of origin
precede most papers, offer-
ing insight as to their signif-
icance and value.

Vol.- 1, $15.00
Vol. II, $22.50

NON-EQUILIBRIUM
THERMODYNAMICS,
VARIATIONAL TECHNIQUES,
AND STABILITY

Edited by Russell J. Donnelly,
Robert Herman and llya
Prigogine

An important book for
theoretical physicists and
chemists, engineers, astro-
physicists, biochemists, and
mathematicians, answering
many of the difficult theoret-
ical problems of this rapidly
growing science, $10.00

Inquire at your bookstore

UNIVERSITY OF

CHICAGO PRESS

5750 Ellis Avenue

Chicago, Illinois 60637

Chicago and London. In Canada:
The University of Toronto Press
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Bendix Automatic
Polarimeters are the most

accurate available.

It figures. They’re
the most sensitive, too.

With a sensitivity of 0.0001° and accuracies to
40.0002°, Bendix ¥ polarimeters are powerful analyti-
cal tools. They often give more precise results than
methods based on any other physical or chemical
phenomena.

Three types are available, differing only in their
readout: basie, recording and our four-place digital
readout model. All are electronic throughout, so
they’ll operate a recorder directly.

Basic range is from —500 millidegrees to +500
millidegrees from any preset point. Completely accu-
rate readings can be obtained in less than 30 seconds,
visible in normal room light. Extreme sensitivity

Olje.
c Ca'bom
c

9o,
Xyl oo
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There it goes...
another radiochemical shipment
from Tracerlab

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

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

g#E | TRACERLAB

A Division of Laberatory For Electronics, Ing.
WALTHAM, MASSACHUSETTS 02154

£ilm Badge Service » Health Physics  Bioassays « Sources « Nuclear Instrumentation  Radiochemicals

Racioactive Waste Disposal » Radiation Monitoring Instrumentation = isotope Applications

10 JUNE 1966

makes practical the use of very short sample cells. (All
kinds are available as optional equipment.)

All features considered, Bendix automatic polar-
imeters are naturals for quality control, process con-
trol, reaction monitoring and for studying optical and
physical properties. Like more information? Just
contact us at 3625 Hauck Road, Cincinnati, Ohio.

Bendix Cincinnati builds mass spectrometers,
polarimeters, polarographic systems, viscometers and
other scientific instruments for over 100 areas of

research and analysis.

THE,

end;'/

CORPORATION

Cincinnati Division

1539
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CUT YOUR LAB COSTS a0-93°/,

Our customers say L/I Automatic REPIPETS* and Dilutors save 50-95%
of the time required for their determinations. It’s logical, because these
instruments dispense, transfer, mix, aspirate or dilute in seconds instead
of minutes. Use them to automate any test with no change in procedures
and complete freedom from contamination. Economical for 1 or 1,000 tests!

L/I REPIPETS and Dilutors handle any reagent, hot or cold, with a
guaranteed accuracy -of 1%, reproducibility +0.1%. Volumes? From
microliters to deciliters. L/I’s new micropipets extend the range of Dilutors
to such procedures as red and white cell dilutions. Cleanup? None.

Dilutors $89.50, including complete set of tips for highest precision in all
ranges. REPIPETS $47.50. Inmediate delivery in 1, 10, 20 and 50 ml sizes.
Write for details on REPIPETS and new extended range Dilutors.

*Trademark (REpetitive PIPETS) .

4 LABINDUSTRIES

1802M Second St., Berkeley, California 94710, TH3-0220, Cable LABIND
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2—4. Vaso-Active Polypeptides, symp.,
Ribeirad Préto, Brazil. (M. Rocha e Silva,
Dept. of Pharmacology, Faculty of Medi-
cine, Ribeiraé Préto)

2-5. Symaptic Mechanisms, symp., Rio
de Janeiro, Brazil. (C. Chagas, Inst. of
Biophysics, Natl. Faculty of Medicine,
Avda. Pasteur 458, Rio de Janeiro)

3-8. International Geographical Union,
Latin American regional conf., Mexico
City, Mexico. (A. Bassols Batalla, Mexican
Soc. of Geography and Statistics, Justo
Sierra 19, Mexico City 1)

3-10. Nutrition, 7th intern. congr., Ham-
burg, West Germny. (U. Ritter, 1st Med-
ical Clinic of the University, Martinistr.
52, Hamburg 20)

4-11. Psychology, 18th intern. congr.,
Moscow, U.S.S.R. (A. R. Luria, Univ. of
Moscow, 13 Frunze Str., Moscow G. 19)

7-12. Latin American Assoc. of Phys-
iological Sciences, 7th mtg., Mar del Plata,
Argentina. (V. G. Foglia, Paraguay 2155
7th fir., Buenos Aires, Argentina)

8-10. Society for Cryobiology, annual
mtg., Boston, Mass. (I. Wodinsky, A. D.
Little Co., 30 Memorial Dr., Cambridge,
Mass.)

8-11. Biometry and Statistics in Food,
Population, and Health Research, mtg.,
Mexico City, Mexico. (General Secretariat,
Intern. Union of Biological Sciences, Dept.
of Zoology, Univ. of Washington, Seattle
98105)

8-12. Heat Transfer, 3rd intern. conf.,
Chicago, Ill. (T. F. Irvine, College of En-
gineering, State Univ. of New York, Long
Island Center, Stoney Brook)

8-12. National Medical Assoc., 71st an-
nual session, Chicago, Ill. (J. T. Givens,
2400 Corprew Ave., Norfolk, Va.)

8-13. Anesthesiology, 2nd European
congr., Copenhagen, Denmark. (H. Poul-
son, Dept. of Anesthesia, University Hos-
pital, Aarhus, Denmark)

10-11. European Assoc. for Animal
Production, study commissions, mtgs.,
Edinburgh, Scotland. (K. Kaillay, Corso
Trieste 67, Rome, Italy)

10-12. Applications of X-ray Analysis,
15th annual conf., Denver, Colo. (J. B.
Newkirk, Metallurgy Div.,, Denver Re-
search Inst.,, Univ. of Denver, Denver
80201)

11-18. Animal Production, 9th intern.
congr., Edinburgh, Scotland (Congress
Secretary, 5 Hope Park Sq., Edinburgh 8)

14-17. Cryobiology, intern. conf., Sap-
poro, Japan. (Z. Yosida, Inst. of Low
Temperature Science, Hokkaido Univ,,
Sapporo)

14-17. Soil Conservation Soc. of Amer-
ica, Albuquerque, N.M. (H. W. Pritchard,
7515 NE Ankeny Rd., Ankeny, Iowa)

14-18. Canadian Pharmaceutical Assoc.,
59th conv., St. John, New Brunswick.
(P. W. Bell, 175 College St., Toronto 2B,
Ont.)

14-19. American Inst. of Biological Sci-
ences, 17th annual, Univ. of Maryland,
College Park. (AIBS, 3900 Wisconsin
Ave., Washington, D.C.)

14-19. Ophthalmology, 20th intern.
congr., Munich, West Germany. (The Con-
gress, Beethovenstr. 8, Munich 15)

14-20. Combustion, 11th intern. symp.,
Univ. of California, Berkeley. (Combus-
tion Inst.,, 986 Union Trust Bldg., Pitts-
burgh, Pa. 15219)

SCIENCE, VOL. 152



ask PERGIVAL

ABOUT
ENVIRONMENTAL
LABS

Percival experts have the know-how to plan your complete
laboratory, and the wide range of environmental units to
equip it. Their more than 200 standard sizes and models,
with custom-built variations as required, include:

SMALL LABS for introductory research and
teaching, including bench models and small floor models
of plant growth chambers, coolers, freezers and incubators.

LARGE LABS for industrial and advanced
research, variations of the small models, consisting of
portable and room-size walk-in units.

DEW CHAMBERS to form dew naturally,
just like outdoors, but under controlled conditions.

OTHER EQUIPMENT including constant
temperature rooms, program recorders and alarm systems,
and storage units.

Temperatures, light intensities and photo periods of the
labs may be varied to provide an infinite number of
environments. Yet all are finest Percival quality, pre-
cision-engineered for dependability.

SINCE 1886 Visit Percival’s booth at AAAS Convention,
Seattle, Wash., June 12 thru 17, or write:

PERCIVAL REFRIGERATION & MFG. CO.
rowemme) - Box 589-S o Boone, lowa
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VERSATILITY UNLIMITED

Laboratory workhorse or fine research work? The UV has the speed
capacity, performance for versatility in either role. Hundreds of ac-
cessory combinations. 5600 rpm; 4750 x G with large capacity heads.
With multi-speed attachment, 23,400 rpm and 37,950 x G. Write for

bulletin UV.
INTERNATIONAL EQUIPMENT CO.

300 SECOND AVENUE  NEEDHAM HEIGHTS, MASS. 02194

Yours

Hyland’s new
Tissue Culture Catalog

It's a must if your work

requires:

Serums and Serous Fluids

Agamma Serums

Serum Ultrafiltrates

Balanced Salt Solutions

Synthetic Media, liquid

Synthetic Media, powdered

Embryo Extracts

Custom Formulations

Special Blood Fractions
and Antiserums

It's a must if your laboratory
specializes in:

Tissue Culture
Virology

Cancer Research
Cellular Research
Experimental Biology
Toxicology

Genetics .
Space Biology
Immunology Research
Virus Vaccines

Now

1
]

[}

1

i

is the time to get your complimentary copy !
by sending this coupon to: i
Hyland Laboratories :
!

I

i

I

1

I

[}

!

P. O. Box 39672, Los Angeles, Calif. 90039
Please send me your 1965 Tissue Cuiture Catalog:

Name

Organization or Firm

Street

10 JUNE 1966 1541




FOR YOUR MONEY

Here is just the right laboratory
temperature control unit. Light-
est weight (only 5 lbs.), compact
and portable . . . so that any
container can be converted quickly
and easily to an efficient constant
temperature bath. Extremely ac-
curate (to +0.01°C). Wide range
(0°-100°C). Operates safely even
in a very shallow immersion
depth (314”). Direct and simple
setting of precise temperature
(utilizes very sensitive Mercury
contact controls—not bi-metal).
Adjustable rate of flow from a

few drops per minute to a
remarkable 12L/minute . . . And
priced sensibly compare

features with less expensive units
which are much less rugged, less
accurate, less dependable. Just
drop us a note and we’ll send
complete details.

BRONWILL
SCIENTIFIC

A DIVISION OF WILL SCIENTIFIC,INC.
277 N. Goodman St., Rochester, N.Y. 14601
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14-21. American Assoc. of Clinical
Chemists, natl. conv., Miami Beach, Fla.
(G. T. Lewis, Univ. of Miami Medical
School, Coral Gables, Fla.)

15-17. Guidance and Control Spe-
cialists, conf. Seattle, Wash. (D. B. DeBra,
Dept. of Aeronautics and Astronautics,
Stanford Univ., Stanford, Calif.)

15-17. Institute of Mathematical Statis-
tics, Los Angeles, Calif. (G. E. Nicholson,
Jr.,, Univ. of North Carolina, Chapel
Hill)

15-17. German Speaking Mycological
Soc., 6th scientific mtg., Vienna, Austria.
(H. Rieth, The Society, Univ. Hautklinik,
Martinistr. 52, 2 Hamburg 20, West Ger-
many)

15-18. Forensic Immunology, Medicine,
Pathology, and Toxicology, 4th intern.
mtg., Copenhagen, Denmark (J. Voight,
Dis Congr. Service, Skindergade 36, Co-
penhagen K)

15-18. Physics of Snow and Ice, conf.,
Sapporo, Japan. (Z. Yosida, Inst. of Low
Temperature Science, Hokkaido Univ.,
Sapporo)

15-19. New England Assoc. of Chemis-
try Teachers, 28th summer conf., Dart-
mouth College, Hanover, N.H. (E. B.
Moore, Science Dept., Hanover High
School, Hanover. N.H.) -

15-19. Microscopy, 13th intern. symp.,
Chicago, IlII. (W. C. McCrone, Research
Inst., 451 E. 31 St.. Chicago 60616)

15-19. American Statistical Assoc., Los
Angeles, Calif. (D. C. Riley, The Associa-
tion, 810 18th St. NW, Washington, D.C.
20006)

16. International Assoc. for the Pre-
vention of Blindness, general assembly,
Munich, West Germany. (J. P. Baillart,
47, rue de Bellechasse, Paris 7, France)

16-17. Central Nervous System Effects
of Analgesic Drugs, symp., Santiago,
Chile. (J. Mardones, Inst. of Pharma-
cology, Univ. of Chile, Casilla 12967,
Santiago) )

16-19. International Assoc. of Milk,
Food, and Environmental Sanitarians,
Minneapolis, Minn. (H. L. Thomasson,
P.O. Box 437, Shelbyville, Ind. 46176)

16-26. Mathematicians, intern. congr.,
Moscow. U.SS.R. (V. G. Karamanov,
Acad. of Sciences of the U.S.S.R., Lenin
Prospekt, Moscow)

17-19. Joint Automatic Control Conf.,
7th annual, Univ. of Washington, Seattle.
(G. Kovatch, NASA, Electronics Research
Center, 575 Technology Sq., Cambridge,
Mass. 02139)

19-26. Applied Geography, symp., In-
tern. Geographical Union Commission on
Applied Geography, West Greenwich,
R.I. (P. H. Nash, Graduate School, Univ.
of Rhode Island, Kingston 02881)

19-28. Geology, 23rd intern. congr.,
Prague, Czechoslovakia. (Orgamzmg Com-
mittee, Ustfedni ustav geologicky, Malo-
stranské ndmésti 19, Prague 1) .

20-24. American Phytopathological
Soc., Denver, Colo. (C. J. R. Shay, Dept.
of Botany and Plant Pathology, Purdue
Univ., Lafayette, Ind. 47907)

20-25. Diseases of the Chest, 9th in-
tern. congr., Copenhagen, Denmark. (M.
Kornfeld, American College of Chest
Physicians, 112 E. Chestnut St., Chicago,
III. 60611)

2]-24. Free Radicals in Solution, in-

il 'we

had any doubts
we'd never

olfer an

Unlimited

Time Guaranlee
on BRS equipmeni

%

All DigiBit Logic Elements are guar- £
anteed to operate for an unlimited
period of time if used in accordance §
with the published specifications. R

it any DigiBit Logic Element, 100-
200 - 300 - series, is unsatisfactory in 2
operation because of deficiencies in
workmanship or material, the wnit,
when returned to BRS Electronics,
will be replaced or repaired without §
charge. In instances of misuse, or
unauthorized modification or repair,
normal service charges shall apply.

MLA0Z

The standard BRS guarantee states
in part: “All DigiBit logic elements are
guaranteed to operate for an unlimited
period of -time if used in accordance
with published specifications.” Unequiv-
ically stated. Not for 30 or 60 or 90
days. Not for 1 year. Plain and simple,
for an unlimited period of time.

Translated into other terms this guar-
antee means you can expect exceptional
performance from BRS solid state digi-
tal logic systems.

It means too that your initial invest-
ment for equipment is well protected.
Long-life means less replacement cost,
maintenance and repair problems; and
for once, less down time due to faulty
or worn out equipment.

If guaranteed performance isn't quite
enough to bring you into solid state
electronics consider simplicity or versa-
tility. BRS DigiBit systems can be re-
scheduled in a matter of 15 or 20
minutes — without soldering, without
tools.

For a thorough investigation of the
DigiBit (digital logic) System, write for
complete information.

EXLX) electronics]

Dept. 505 5451 HOLLAND DRIVE

k BELTSVILLE, MARYLAND 20705 /
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tern. symp. Ann Arbor, Mich. (R. C.
Elderfield, Dept. of Chemistry, Univ. of
Michigan, Ann Arbor 48104)

21-25. American Soc. of Agronomy,
Oklahoma State Univ., Stillwater. (M.
Stelly, The Society, 677 S. Segoe Rd.,
Madison, Wis. 53711)

2]-25. Electron Microscopy Soc. of
America, San Francisco, Calif. (G.
Thomas, Dept. of Mineral Technology,
Univ. of California, Berkeley)

21-26. Hematology, 11th Intern. congr.,
Sydney, Australia. (F. P. Walsh, 1 York
St., Sydney)

21-26. Iluminating Engineering Soc.,
natl. technical conf., Minneapolis, Minn.
(A. D. Hinckley, The Society, 345 E. 47
St., New York 10017)

21-7. British Assoc. for the Advance-
ment of Science, 128th annual mtg., Not-
tingham, England. (Secretary, 20 Great
Smith St., 3 Sanctuary Bldg., London
S.W.1)

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

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

22-26. Poultry Science Assoc., Utah
State Univ., Logan. (C. B. Ryan, Dept. of
Poultry Science, Texas A&M Univ., Col-
lege Station 77843)

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

22-27. History of Medicine, 20th in-
tern. congr., Berlin, Germany. (Secre-
tariat, Augustastr. 37, 1 Berlin 45)

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

22-10. Science, 11th Pacific congr., To-
kyo, Japan. (Pacific Science Assoc., Bish-
op Museum, Honolulu, Hawaii 96819)

23-25. Biological Photographic Assoc.,
36th annual mtg., Lexington, Ky. (P.
Brook, The Association, Cornell Univ.
Medical College, 1300 York Ave., New
York, N.Y.)

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

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

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

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

24-29. Prehistoric and Protohistoric
Sciences, 7th intern. congr., Prague,
Czechoslovakia. (S. J. De Laet, Seminaire
d’Archéologie de I'Université, 2 Blandijn-
berg, Ghent, Belgium)

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

BAUSCH & LOMB V.0.M. RECORDERS
ASSURE YOU OUTSTANDING PERFORMANCE

1. Directly measure and record d-c connections for rapid access ser-
voltage; current and resistance vice and maintenance

2. Five built-in variable chart speeds 13. Serve as accurate vacuum tube
voltmeters in measure position
14. Lightweight and portable

5. Zener diode reference supply 15. ::il:hc:lﬁb;?ﬁon acgﬁsn t;nslr:ittssmade

8. High off-balance input impedance 16. Zener diode d-c supply for ohms

1. Can be used in three positions— scale
flat on bench, at a 30° tilt or wall 17. Adjustable damping

mounted .
18. Efficient pen design

8. Photoelectric modulator 19 . . .
9. Full scale zero set—anywhere on + Low cost, high quality paper

chart span’ 20. Backed by years of experience in
engineering sophisticated electron-
ic circuitry

3. Built-in event marker

4. 17 different input ranges

10. Floating input with separate

¢ is ground 21. A di devoted
- - . An entire division is devoted ex-
1. Built-in 100" take-up reel clusively to the development and
12. Modular assembly and plug-in production of electronic products

Bausch & Lomb V.0.M. Recorders are available in a variety of models with
different full scale sensitivity. We have a wide range of accessories that make
our recorders equal to just about any task required. For your special needs,
we have the capability of designing customized recorders . . . modified to handle
whatever applications you have in mind. Let us hear about your recorder re-
quirements. Write for Catalog 37-2068. Better yet, ask for a personal demon-
stration. Bausch & Lomb, 64230 Bausch Street, Rochester, New York 14602.

BAUSCH & LOMB (@)

ELECTRONICS DIVISION
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SELF. 3y ckiING

MIHS

VINYL coate

microscope
slide labels

PRESSURE SENSITIVE
V... el

1000 LABELS
size 7/8" X 7/8"

FROF!SSIONAK TAPE C

TIME SCOPE LABELS

Identify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
legal requirements . . . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 757 x 7%”. In
plain white or imprinted with labora-
tory name, Time Scope Labels can be

pre-numbered if desired. Plain white

end labels 35" x
or Tissue high thickness.

7s” also in Standard
Pencil,

“pen, grease marker — all write per-

fectly on Time Scope Labels. In
easy-to-use dispenser or sheet form.

See your laboratory or hospital
supplier for service.
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SINGLE & DOUBLE

MIRROR MONOCHROMATORS

to 20 microns

1115 Broadway

for the visible,
ultraviolet, infrared |
from 200 millimicrons

Write for Bulletin #9880

|

PHOTOVOLT BORPBRATION'_i

® New York, N.Y. 10010 i

With
exchangeable prisms |

4
|
+
|

1

NEW BOOKS
(Continued from page 1498)

ical geohydrology” by William Back and
Bruce B. Hanshaw; “Hydrodynamics of
the dolphin,” by Max O. Kramer; “Hydro-
mechanics of inland navigation” by Shu-
T’ien Li; and “Technical development in
ground water recharge” by Paul Baumann.

Advances in Magnetic Resonance. vol.
1. John S. Waugh, Ed. Academic Press,
New York, 1965. 425 pp. Illus. $15. Six
papers: “The theory of relaxation proc-
esses” by A. G. Redfield; “Chemical rate
processes and magnetic resonance” by
Charles S. Johnson, Jr.; “Nuclear magnetic
resonance of paramagnetic molecules” by
D. R. Eaton and W. D. Phillips; “Theory
of nuclear spin-spin coupling” by Michael
Barfield and David M. Grant; “Geminal
and vicinal proton-proton coupling con-
stants in organic compounds” by Aksel A.
Bothner-By; and “Electron spin resonance
of radical ions” Kerry W. Bowers.

Advances in Quantum Chemistry. vol.
2. Per-Olov Lowdin. Academic Press, New
York, 1965. 384 pp. Illus. $14.50. Seven
papers: “Quantum calculations, which are
accumulative in accuracy, unrestricted in
expansion functions, and economical in
computation” by S. F. Boys and P. Raja-
gopal; “Zero differential overlap in =-elec-
tron theories” by Inga Fischer-Hjalmars;
“Theory of atomic hyperfine structure” by
S. M. Blinder; “The theory of pair-corre-
lated wave functions” by R. McWeeny and
E. Steiner; “Quantum chemistry and crys-
tal physics, stability of crystals of rare gas
atoms and alkali halides in terms of three-
atom and three-ion exchange interactions”
by Laurens Jansen; “Charge fluctuation in-
teractions in molecular biophysics” by
Herbert Jehle; and “Quantum genetics and
the aperiodic solid. Some aspects on the
biological problems of heredity, mutations,
aging, and tumors in view of the quan-
tum theory of the DNA molecule” by
Per-Olov Lowdin.

Algebra der Logik (Exakte Logik). vols.
1 and 3. Ernst Schréder. Chelsea, New
York, ed. 2, 1966. vol. 1, 731 pp.; vol. 2,
633 pp.; vol. 3, 825 pp. Illus. $35 set.

Algebraic Structure Theory of Sequen-
tial Machines. J. Hartmanis and R. E.
Stearns. Prentice-Hall, Englewood Cliffs,
N.J., 1966. 221 pp. Illus. $12. Prentice-
Hall International Series in Applied Math-
ematics.

Atlas of Electrochemical Equilibria in
Aqueous Solutions. Marcel Pourbaix.
Translated from the French by James A.
Franklin. Centre Belge d’Etude de la
Corrosion CEBELCOR, Brussels; Perga-
mon Press, New York 1966. 644 pp. Illus.
$36.

Automatic Control and Computer Engi-
neering. vol. 3. V. V. Solodovnikov,
Ed. Translated from the Russian edition
(Moscow, 1960) by O. M. Blunn. Trib-
huan Prasad, Translation Ed. Pergamon,
New York, 1966. 455 pp. Illus. $15.50.
Ten papers: “Control algorithms and con-
trol computers in complex automation”
by V. V. Solodovnikov; “Stability ‘in the
large’ and self-oscillation of one- and two-
stage non-linear servomechanisms” by V.
V. Petrov; “Pulse control systems” by G.
S. Pospelov; “Dynamic features of linear

SCIENCE, VOL. 152



NEW ANALOGS OF )
PURINE & PYRIMIDINE
DEOXYRIBOSIDES

4-AMINOPYRAZOLO (3, 4-d)
PYRIMIDINE 2'-DEOXY-
RIBOSIDE

[ 2, 6-DIAMINOPURINE -
2'-DEOXYRIBOSIDE

[] 6-MERCAPTOPURINE -
2'-DEOXYRIBOSIDE

[] 6-THIOGUANINE -
2'-DEOXYRIBOSIDE

[] 6-AZATHYMIDINE
[J TRIFLUOROTHYMIDINE
(WRITE FOR DESCRIPTIONS & PRICES)

5
P-L blochemicals, Inc.

1037 W. MCKINLEY AVE.
MILWAUKEE,  WIS. 53208

Published October 1965:

SCIENCE IN JAPAN

496 pp., illus., bibliog., index, $13.00
AAAS Members’ Cash Orders $11.00
This volume provides a unique opportunity
for American scientists to get both a broad
and a detailed picturc of recent scientific and
technological developments in Japan. Leading
Japanese scientists discuss the organization of
research in their country and review funda-
mental research in mathematics, biology,
chemistry, physics, sociology, and psychology
as well as applied research in agriculture and
other fields.

AIR CONSERVATION

Report of the AAAS Air Conservation
Commission

348 pp., illus., bibliog., index, $8.00
AAAS Members’ Cash Orders $7.00

Part One, Air Conservation and Public
Policy, assembles the facts and identifies al-
ternatives. Part Two, Summary of the Facts,
is a concise report on the state of scientific
knowledge in the field of air conservation.
Part Three. Background Reports. the larger
part of the book, consists of seven chapters
of interest to scientists and specialists in other
disciplines.

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1515 Mass. Ave.,, NW, Washington, D. C. 20005
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operations on digital computers” by A. G.
Getmanov; “Concerning the non-stationary
properties of pulse systéms” by M. D.
Potapov; “Practical methods in the linear
theory of control systems with variable
parameters” by A. S. Shatalov; “Aspects
of the theory of variable linear systems in
the presence of random inputs” by A. M.
Batkov; **Methods of improving the qual-
ity of control systems by non-linear de-
vices and a computer” by G. M. Ostrovskii;
“Analysis-and synthesis of simple optimum
second order relay systems” by A. A.
Pavlov and V. P. Putsillo; and “The stabil-
ity and self-oscillation of acoustic systems
containing compressors and the “suppres-
sion of self-oscillation by feedback” by
V. A. Bodner and V. V. Kazakevich.

Basic Chemical Thermodynamics. Jiirg
Waser. Benjamin, New York, 1966. 296
pp. Illus. Paper, $3.95; cloth, $8.

Basic Concepts in Quantum Mechanics.
Alexander S. Kompaneyets. Translated
from the Russian edition by Scripta
Technica. Leon F. Landovitz, Translation
Ed. Reinhold, New York, 1966. 160 pp.
Illus. Paper, $3.95.

Basic Electronics for Scientists. James J.
Brophy::-McGraw-Hill, New York, 1966.
487 pp. lllus. $12.75.

Basic Organic Chemistry: A Mechanistic
Approach. J. M. Tedder and A. Nechvatal.
Wiley, New York, 1966. 252 pp. Illus.
Paper, $3.75. :

Die Bewegungsgruppen der Kristallog-
raphie. J. J. Burckhardt. Birkhiuser, Basel,
Switzeftand, 1966. 209 pp.

Bond Energies, lonization Potentials,
and -Electron Affinities. V. I. Vedeneyev,
L. V. Gurvich, V. N. Kondrat’yev, V. A.
Medvedev, and Ye. L. Frankevich. Trans-
lated from the Russian edition (Moscow,
1962) by Scripta Technica. St. Martin’s
Press, New York, 1966. 216 pp. lllus.
$8.50.

Chemistry: A Structural View. D. R.
Stranks, M. L. Heffernan, K. C. Lee Dow,
P. T. McTigue, and G. R. A. Withers.
Cambridge Univ. Press, New York, 1965.
485 pp. Illus. $9.50.

Chemistry and Physics of Carbon: A
Series of Advances. vol. 1. Philip A.
Walker, Jr., Ed. Dekker, New York, 1965.
398 pp. Illus. $13.75. Six papers: “Dislo-
cations and stacking faults in graphite” by
S. Amelinckx, P. Delavignette, and M.
Heerschap; “Gaseous mass transport with-
in graphite” by G. F. Hewitt; “Microscopic
studies of graphite oxidation” by J. M.
Thomas; “Reactions of carbon with carbon
dioxide and steam” by Sabri Ergun and
Morris Mentser; “The formation of carbon
from gases” by Howard B. Palmer and
Charles F. Cullis; and “Oxygen chemi-
sorption effects on graphite thermoelectric
power” by P. L. Walker, Jr.,, L. G. Austin,
and J. J. Tietjen. ’

Computational Techniques for Chemical
Engineers. H. H. Rosenbrock and C.
Storey. Pergamon, New York, 1966. 346
pp. Illus. $13.50.

A Course in Thermodynamics. Joseph
Kestin. Blaisdell (Ginn), Waltham, Mass.,
1966. 637 pp. Illus. $14.50.

A Course of Mathematics for Engineers
and Scientists. vol. 6, Advanced Theoreti-
cal Mechanics. Brian H. Chirgwin and
Charles Plumpton. Pergamon, New York,
1966. 517 pp. Illus. $8.

SIMULTANEOUS

LONTRAST
FLUDRESCENCE

MICROSCOPY

exclusively with the

REICHERT?
Zetopan

This unique new approach may
very well become instrumental in
solving some of your intricate mi-
crobiological research problems.
It can be-accomplished with the
ingeniously designed Reichert
“ZETOPAN'" by simultaneous ap-
plication of white light and ultra-
violet illumination supplemented
by a newly developed fluorescence
contrast condenser.

The combined advantages of
Phase or Anoptral Contrast and
the fluorescent techniques now
appear simultaneously in the mi-
croscopic image.

Our constant, self-regulating Pow-
er Supplies for operation of the
fluorescent light source prolong
the lifetime of the Osram burner
and insure a steady arc and in-
creased light.

The “ZETOPAN’ is a versatile in-
strument for all microscopic in-
vestigations of transmitted, re-
flected, and mixed illumination.
It is a truly universal research

microscope.
74{76‘ Z@I"

For particulars or demonstration, write to:
WILLIAM J. HACKER & CO,, INC.
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201)
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Set it. Forget it.

No kidding.

No repeated double-checking. This new Kontes
Constant Addition Funnel* is dependable. Completely,

A significant first in funnels.

Set it for 1 to 160 drops per minutet, and you'll

get the addition rate you set it for ... for as long as
you want . .. precisely. Our unique adaptation of

the Mariotte principle assures an absolutely constant
drop rate regardless of falling liquid level

and varying head pressures—even with ether.

Record and reproduce drop rates exactly.

Threaded probe and precision bore tip

with permanent reference scale give near-micrometri¢c
accuracy. Run after run after run.

Shut-off? It's designed into this funnel. A specially
formed seat provides a dependable, positive off.
Valve-stopper combination is bored to permit equili-
bration in atmospheric or reduced pressure systems.
Fabricated entirely from borosilicate glass,

Teflon®, and Kel-F®, our new constant addition funnel
is typical of Kontes products—quality and dependability
come first in every one of our more than 11,000 items,
They're all described in our General Catalog TG-20.
Let us send you a free copy. We'll include

information about our K-63460 Constant Addition
Funnel complete with sizes and prices.

*Patent Pending ~ ®Trademark of DuPont
{water at68° F ®Trademark of 3-M Company

KONTES

Vineland, New Jersey
Regional Distributors: KONTES OF ILLINOIS, Franklin Park, Iit, ¢ KONTES OF CALIFORNIA, Berkeley, Cal,

1546

New Whatman microgranu-
lar ion exchange cellulose
DE32. X160 magnification

MICROGRANULAR
ION EXCHANGE
CELLULOSES

The most important advance in
ion exchange celluloses in

11 years. Unlike any other ion
exchange celluloses you

have ever seen orused...
controlled particle size and shape
lead to higher capacity, faster
kinetics, and improved resolution ...
two chemical variants: DEAE

and CM ... wet and dry.

When speed is important, use
WHATMAN
ADVANCED FIBROUS
ION EXCHANGE
CELLULOSES

Recommended when short
columns are required . . . for
preliminary separation of
biologically active molecules
into well defined groups . ..
for stepwise elutions ... when
the materials being separated
are intrinsically unstable

and instability is increased by
extensive contact with

the exchanger.

N

Learn more about the
unprecedented nature of these new

Whatman advanced fibrous
= ion exchange cellulose
Whatman products, their DE23. X160 magnification

applications and techniques.

Send for your

FREE DATA MANUAL AND CATALOG 2000

for technical information and availability.
Call or write

SCIENTIFICA DIVISION

reeve angel
9 Bridewell Place, Clifton, N.J. 07014
Phone: (201) 773-5800
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CRC Handbook of Tables for Probabil-
ity and Statistics. William H. Beyer, Ed.
Chemical Rubber Co., Cleveland, Ohio,
1966. 378 pp. 1llus. $15.

Crystal Physics. G. S. Zhdanov. Trans-
lated from the Russian by A. F. Brown.
Academic Press, New York, 1965. 510 pp.
Illus. $15.50.

Dipole Methods for Measuring Earth
Conductivity. L. M. Al'pin, M. N. Berdi-
chevskii, G. A. Vedrintsev, and A. M.
Zagarmistr., Consultants Bureau, New
York, 1966. 316 pp. Illus. Paper, $27.50.
The papers in this collection were selected
and translated from the Russian by George
V. Keller and were published between
1950 and 1963.

Direct Generation of Electricity. K. H.
Spring, Ed. Academic Press, New York,
1965. 420 pp. llus. $16. Six papers: “The
thermodynamic and economic basis” by
K. H. Spring; “Fuel cells” by I. Dugdale;
“MHD generation” by D. T. Swift-Hook;
“The thermionic converter” by R. V. Har-
rowell; “Thermoelectric generation” by D.
A. Wright; and “Miscellaneous conversion
methods” by K. H. Spring.

Electrical Instruments in Hazardous
Locations. Ernest C. Magison. Plenum
Press, New York, 1966. 235 pp. IHus.
$22.50.

Electrodeposition of Metals in Ultra-
sonic Fields. Sergei Mikhailovich Kocher-
gin and Galina Yakovlevna Vyaseleva.
Translated from the Russian edition (Mos-
cow, 1964). Consultants Bureau, New
York, 1966. 77 pp. llus. Paper, $12.50.

Electronic Drafting and Design. Nicho-
las M. Raskhodoff. Prentice-Hall, Engle-
wood Cliffs, N.J.,, 1966. 608 pp. Illus.
$15.95.

Elementary Number Theory. Edmund
Landau. Translated from the German edi-
tion (1947) by Jacob E. Goodman. Chel-
sea, New York, ed. 2, 1966. 256 pp. lllus.
$4.95. °

Elementary Physics. F. W. Van Name,
Jr. Prentice-Hall, Englewood Cliffs, N.J.,
1966. 303 pp. Illus. $7.95.

Elementary Statistics. Paul G. Hoel.
Wiley, New York, ed. 2, 1966. 361 pp.
Illus. $7.25.

Elements of Abstract Algebra. Richard
A. Dean. Wiley, New York, 1966. 340
pp. Illus. $7.95.

Essentials of Physics. A text for students
of science and engineering. Sidney Boro-
witz and Arthur Beiser. Addison-Wesley,
Reading, Mass.,, 1966. 720 pp. Illus.
$11.75. Addison-Wesley Series in Physics.

Evaluation of Concrete Properties from
Sonic Tests. E. A. Whitehurst. American
Concrete Inst., Detroit, Mich.; lowa State
Univ. Press, Ames, 1966. 106 pp. Illus.
$4.50. American Concrete Inst. Mono-
graph No. 2.

Experimental Physics at Low Tempera-
tures. An introductory survey. Lachlan
Mackinnon. Wayne State Univ. Press,
Detroit, Mich., 1966. 281 pp. Illus. $9.95.

Field-Effect Transistors: Physics, Tech-
nology, and Application. J. Torkel Wall-
mark and Harwick Johnson, Eds. Prentice-
Hall, Englewood Cliffs, N.J., 1966. 400
pp. Mlus. $12.75. Prentice-Hall Electrical
Engineering Series, edited by William:- L.
Everitt. Contributors are Schuyler M.
Christian, David M. Griswold, Fred P.
Heiman, Steven R. Hofstein, Harwick
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UNBREAKABLE
NEW NALGENE
BURETTE

You won’t discard this new Nalgene® Burette because of
breakage! The accurately calibrated column and fitted
stopcock are precision molded of unbreakable poly-
propylene. The non-freezing Teflon* TFE plug requires
no lubrication...eliminates any chance of contamination.
The strongest caustic titrant—or even HF—won't affect
it. Autoclavable, easily disassembles for cleaning.
Dispensing is uniform . . . every drop breaks cleanly from
the tip. Non-wetting surface drains to the last drop. Mark-
ings are precise, bright, permanently fused-in. Calibra-
tions are easily read, no distracting meniscus.
Available in 10 and 25 ml capacity. Assortable with other
Nalgene Labware for maximum discounts. Order from
your lab supply dealer or write for our new Catalog P-166.

Dept. 2730, The Nalge Co., Inc., Rochester, N.Y. 14602.
Another product of Nalge Research.

*DuPont registered trademark

v @NALGENE
LABVVARE

Leader in quality plastic labware since 1949
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Now-—
measure
calcium ion

directly

WITH NEW ORION
ELECTRODE

First in a new series of specific ion
electrodes, the Calcium Activity elec-
trode of Orion Research Incorporated
provides rapid continuous measurement
of calcium ion activity in aqueous solu-
tions, It permits direct measurement in
solutions with concentrations ranging
from saturated to 10-5> moles/liter. The
electrode is an ideal endpoint detector
for EDTA titrations.

ION EXCHANGE PRINCIPLE

The Orion unit detects calcium ion by
developing .a potential across a thin
layer of ion exchan%slr that is highly
selective for calcium. Measurements can
be made in a millimolar calcium solu-
tion with negli&;.ble error despite - the
presence of a 100-fold excess of sodium
or potassium. The electrode is at least
50 times more sensitive to calcium than
to magnesium.

INSTRUMENTATION
The electrode can be used with any
expanded scale pH meter and a conven-
tional pH reference electrode. Technique
is similar to simple pH measurement.
Response and reproducibility are com-
rable to that of good pH electrodes.
ample requirement, using a special
mjcro sample dish, is only 300
microliters.
The electrode, available through major
laboratory supply dealers, is priced
at $145.00.

| product literature.
Name
|

| Organization
= Street
I city

= State Zip

: Laboratory Supply Dealer

= ORION RESEARCH INCORPORATED
| 11 Blackstone Street, Dept. D

| Cambridge, Massachusetts 02139

1 ‘617) UN 4-5400

Johnson, Paul E. Kolk, Dietrich Meyer-
hofer, A. Karl Rapp, Akos G. Revesz,
Albert Rose, J. Torkel Wallmark, Paul K.
Weimer, and Karl H. Zaininger.

Fundamental Analogue Techmiques. R.
J. A. Paul. Macmillan, New York, 1966.
226 pp. Illus. $6.50.

Fundamentals of Automation and Re-
mote Control. S. A. Ginzburg, I. Ya.
Lekhtman, and V. S. Malov. Translated
from the second Russian edition (Moscow)
by R. Farkas and J. J. Schorr-Kon. J.
M. Howl, Translation Ed. Pergamon, New
York, 1966. 512 pp. Illus. $15.

Fundamentals of Transistors: A Pro-
grammed Text. Prepared by Technical
Training Staff, Radio Corporation of
America. Prentice-Hall, Englewood Cliffs,
N.J., 1966. 239 pp. Illus. $10.

Geometric Transformations. vols. 1 and
2. vol. 1, Euclidean and Affine Transfor-
mation (170 pp.); vol. 2, Projective Trans-
formations (148 pp.). P. S. Modenov and
A. S. Parkhomenko. Translated from the
Russian edition (Moscow, 1961) by Mi-
chael B. P. Slater. Academic Press, New
York, 1966. Illus. Paper, $2.45 each;
cloth, $5.50 each.

The Glow Discharge: And an Introduc-
tion to Plasma Physics. F. Llewellyn-
Jones. Methuen, London; Wiley, New
York, 1966. 221 pp. Illus. $5. Methuen’s
Monographs on Physical Subjects Series.

Handbook of Metal Powders. Arnold
R. Poster, Ed. Reinhold, New York; Chap-
man and Hall, London, 1966. 284 pp.
Ius. $15.

Homotopy Theory and Duality. Peter
Hilton. Gordon and Breach, New York,
1966. 234 pp. Illus. Paper, $5.95; cloth,
$11. Notes on Mathematics and Its Appli-
cations Series.

Hiickel Molecular Orbitals. E. Heilbron-
ner and P. A. Straub. Springer-Verlag,
New York, 1966. Unpaged. Illus. Paper,
$18.

The Identification of Organic Com-
pounds. A manual of qualitative and quan-
titative methods. Stig Veibel. Gad, Copen-
hagen, ed. 6, 1966. 468 pp. Illus.

Inorganic Chemistry. Vol. 2, Meuals. C.
S. G. Phillips and R. J. P. Williams. Ox-
ford Univ. Press, New York, 1966. 693
pp. Illus. $8.

Insoluble Monolayers at Liquid-Gas In-
terfaces. George L. Gaines, Jr. Interscience
;Wiley), New York, 1966. 400 pp. Illus.

14.

Introduction to Chemical Thermody-
namics. M. H. Everdell. Norton, New
York, 1966. 464 pp. Illus. $8.75.

Introduction to Electron Microscopy.
Cecil E. Hall. McGraw-Hill, New York,
ed. 2, 1966. 409 pp. Illus. $17.50. Inter-
national Series in Pure and Applied
Physics.

Kinetic Methods of Analysis. K. B. Yat-
simirskii. Translated by P. J. J. Harvey.
Pergamon, New York, 1966. 171 pp. Illus.
$7.50. International Series of Mono-
graphs in Analytical Chemistry, vol. 25.

Laboratory Course in Physical Chemis-
try. Hugh W. Salzberg, Jack 1. Morrow,
and Stephen R. Cohen. Academic Press,
New York, 1966. 335 pp. Illus. $7.75.

Mathematical Introduction to Celestial
Mechanics. Harry Pollard. Prentice-Hall,
Englewood Cliffs, N.J., 1966. 123 pp. II-
lus. $6. Prentice-Hall Mathematics Series.

Measurement and Analysis of Random
Data. Julius S. Bendat and Allan G. Pier-
sol. Wiley, New York, 1966. 406 pp. Illus.
$17.75.

Modern Technical Physics. Arthur
Beiser. Addison-Wesley, Reading, Mass.,
1966. 720 pp. Illus. $9.75.

A New Physics of Matter and Energy.
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