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The Answer is the UltroRac!

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

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

We guarantee it for 3 years too.

v Designed to Save Space

v Designed for Coldroom use

v Designed for Standard test tubes

¥ Compact, removable electronic unit for remote control

v For time, drop and volumetric capabilities

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

¥ Power outlet for flow pump

LKB INSTRUMENTS INC e 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md 20852

OTHER SWEDEN
HEADQUARTERS LKB.Produkter A
FOR SALES B 7gOdukter AB

UK NETHERLANDS DENMARK

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

AND SERVICE Stockholm—Bromma 1 London, S.E. 20 The Hague Copenhagen S
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Tobacco leaf infected with aucuba
mosaic virus. The three-way, cross-
hatched figures are sections of ag-
gregates formed by layers of rod-
like virus particles placed one over
another at angles of 60 degrees (about
X 49,000; osmium tetroxide fixation).
See page 262. [H. E. Warmke, Plant
Virus Laboratory, University of Flor-



Simplicity
An elegant, almost classic simplicity

makes our modular programming
system a delight to work with.

Running your first routine on our
solid state equipment is pure excite-
ment. An emotional experience. Akin
to sliding behind the wheel of a Mer-
cedes for the first time. The feeling of
confidence and comfort is immediate,
unmistakable.

Simplicity is of course the answer.

But don’t be disarmed. To make The
1200 System so simple for you to use,
we have made it internally complex
and logically powerful. Its modules
respond to 10,000 events per second,
with durations as short as 20 micro-
seconds. Even your trickiest programs
can be changed in less than 60 seconds.

The 1200 modules produce no high-
level artifacts to be picked up by asso-
ciated circuits. They are much quieter,
too, than electromechanical compo-
nents — absolutely silent, for the
most part.

But the beauty of The 1200 is its sim-
plicity. Even the fledgling researcher
with only a rudimentary knowledge
of electronics can solo with but an

hour or two of practice. None of this
5-days-of-school business with The
1200. b

You will be pleased tolearn that in all
your dealings with the machine (and
with Grason-Stadler), electronic jar-
gon is kept to a minimum. It, and we,
are customer-oriented. If a device is
designed to perform a timing func-
tion, we call it a timer — not a “‘one-
shot multivibrator”.

The control panel is simple to read
because, for the most part, the desig-
nations are in English. We keep the
color coding simple, too. Input tez-
minals are white, outputs are black.

And about these terminals — you
don’t have to fret about stacking
connectors. Each front-panel terminal
consists of two parallel jacks which
can connect any number of modules
to a single output.

As for the mechanical simplicity we
have built into The 1200, the ex-
amples are countless. Take the patch
cords. We have made them with a
small diameter so that they won’t ob-
scure the front panels even if hun-
dreds of them are crisscrossing be-
tween terminals.

 Andthe programming terminals oc-

cur in the same relative location on
the front panel. And the central pro-
gramming terminals follow the verti-
cal sequence of front panel terminals.
And so on. You get the idea. Ease of
operation. Simplicity.

We said earlier that The 1200 is
customer-oriented. If so, shouldn’t it
include built-in defenses against hu-
man error? It does. No matter how
sleepy or sloppy a researcher might
be, he will find The 1200 remarkably
tolerant of his carelessness. He can
connect just about anything to any-
thing else within the System (for any
length of time) and still do no ¢lec-
trical damage to the modules.

The 1200 is all but immune to en-
vironmental changes, too. It doesn’t
get flustered, for example, by fluctu-
ating power line voltages, ambient
electrical fields or other laboratory
horrors that would throw lesser equip-
ment for a loop.

To learn more about this remarkable
System, just write to us at 1200 Win-
throp Street, West Concord, Mass.
01781. Simple enough!?

Grason-Stadler
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The NEW . . . IL MULTI-flex Electrode Arm
. a better way for fast, smooth electrode
handling. A touch of your fingertips positions
the electrode precisely where you want it , . .
in the beaker . . . up in the air for cleaning . . .
or at any level in the sample. This sturdy flex-
ible holder stops exactly where you want it to
. . . anywhere within a 270° radius and as far
as 15” from the meter . . . a convenience that
serves to protect against electrode breakage
and enables you to work more quickly. Con-
structed entirely of durable plastic and stain-
less steel, it can be connected to the electrode
support bar of any pH meter with the simple
thumb-screw adaptor. The IL MULTI-flex Elec-
trode Arm can be used with combination pH
electrodes, glass/reference pairs, or metallic
electrodes. The price of the 83020 MULTI-flex
Electrode Arm complete with adaptor, is $29.95.
Add this new dimension of convenience to your
laboratory . . . and look to IL for ‘“‘innovations
in pH'" and other scientific instrumentation.

> Spesial offer

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

<ﬁ|> INSTRUMENTATION LABORATORY INC :
= § GALEN ST WATERTOWN, MASS. 02172

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

NAME

ADDRESS
CITY & STATE
ZIP CODE

- 7 o
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-FTA e
»Serodiagnostics
o Febriles :
« Diagnostics Tor
' lErlﬂ%mmatury Respon;e
« Phage Typing
System |
« Plasma Fractions

FREE! The most comprehensive selection of microbiologicals and related
products published under one cover. This new Brook Microbiologicals Catalog
contains over 575 top quality microbiologicals, manufactured for Brook by the Sewing the Seiemces that Sewe Mankind
Sylvana Company, long recognized for leadership in the microbiological field.
Write: Aloe Scientific, Dept. RK, 1831 Olive Street, St. Louis, Mo. 63103,

HEALTH AND SCIENCE DIVISION BRUNSWICK CORPORATION
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this 17-year-old shaker
has been running
for 51 years!

While other equipment sleeps, this New Brunswick shaker
works overtime. It has been running almost 24 hours a day for
17 years . . . day-in, day-out . . . at the Rutgers University
College of Agriculture. This Model “C” sustains three

times more shaking action than those machines that are
switched off after a normal 8-hour day. Simple multiplication
shows that this workhorse has provided 51 years of

service . . . and it's still going strong!

During the intervening years, NBS has developed a score

of new shakers. Some are simply for shaking, others are for
controlling environment as well as agitation. All

guine 10 810L0¢! feature uniform, continuous motion — either gyrotory or
reciprocal. And they all shake and shake and shake

for a long, long time.

A “Guide to Biological Shakers” has just been published.
We'll be happy to send a copy to you on request.

New Brunswick Scientific Co., Inc.
1130 Somerset Street, New Brunswick, New Jersey 08903
West Coast Office: P.O. Box 5606, San Jose, California 95150
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Here’s proof Series 5750 GC’s
give you accurate qualitative

and quantitative data

Although endowed with a full pedigree of sophisti-
cated specifications, the Series 5750 Research Gas
Chromatograph does one thing best of all: it gives
the analyst reproducible qualitative and quantita-
tive data even with the most difficult samples.

A star witness to the validity of our claim is pre-
sented here in the form of two separate chromato-
grams of a vetiver oil sample. The two chromato-
grams are reproduced below precisely as they were
recorded on the original chart paper. T'o accomplish
this, the analyst made the first injection and re-
corded the results in the usual manner; then he re-
wound the recorder chart to the initial starting
point, offset the recorder pen baseline about 14
inch, made a duplicate injection and recorded the
results. Examine the two traces with as much
concentration as you will, and you will find that one
is the precise reproduction of the other, both
in retention times (qualitative) and in peak areas
(quantitative).

If instrument specifications impress you more
than chromatograms, the Series 5750 should still
command your attention because it incorporates.
a longer list of state-of-the-art improvements than
can be found in any other chromatograph regardless
of price. Witness:

Detector capability—simultaneous installation and
operation of as many as three detectors, for speed
and convenience.

Flame ionization—ten times better linearity than

HEWLETT
PACKARD

I I INSTRUMENT: F & M Model 5754
DETECTOR: Dual flame ionization

SAMPLE: Vetiver oil, duplicate 0.4
u1 injections

TEMPERATURES: Injector—230°C
Detector—230°C

SENSITIVITY: Range 10? Atten 16

i

18

il

. COLUMN: 12’ x .093" ss; 20% Carbowax
20M on B0-100M Diatoport S

Column—70° to 275°C
programmed @ 6°/min

ever before reported, for best quantitative data.

Thermal conductivity—flow-through design with
heat exchanger and buffer zone, for best base line
stability.

Electron capture—new Ni” cell for operation up
to 355°C and a life expectancy of 5 years.

Electrometer—single or dual-channel with differ-
ential input capability on each channel.

Column oven— best temperature uniformity in the
industry: thermal gradients are less than +0.59%
isothermal, measured in air up to 400°C.

Injection port—advanced design eliminates dead
volume, minimizes thermal gradients and sample
backflash.

Flow controllers—five to 10 times more accurate,
for improved qualitative and quantitative data
during programmed operation.

Whether your interest is primarily in perform-
ance or specifications, get the full story by writing
for Data Sheet 5750-1 . .. or call the chemical in-
strumentation sales representative at the nearest
H-P Sales Office. Prices start at $4,400.00 for a
dual-flame detector instrument with single-channel
electrometer and recorder.

Hewlett-Packard, F& M Scientific Division,
Route 41, Avondale, Pennsylvania 19311. In
Europe: Hewlett-Packard S.A., 54 Route des
Acacias, Geneva, Switzerland. Elsewhere: Hewlett-
Packard Export Marketing, 1501 Page Mill Road,
Palo Alto, California 94304.

| F& M SCIENTIFIC
DIVISION
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Recent AAAS Symposium Volumes

#82. Civil Defense
1966. 154 pages, paper. Editor: Henry Eyring. Scientists
report their findings on problems related to modern
warfare and passive civil defense systems.

Price: $4.00. AAAS Member's Cash Price: $3.50.

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

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

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

#79. Science in Japan
1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
developments in Japan.
Price: $13.00. AAAS Member's Cash Price: $11.00.

#78. Man, Culture, and Animals

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

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

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

Price: $8.50. AAAS Members Cash Price: $7.50.

#76. Agricultural Sciences for the Developing Nations

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

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

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

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

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

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

# 72. Spermatozoan Motility

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

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

#71. Great Lakes Basin

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

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

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

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

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

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

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

Circle Volumes

You Wish To 1515 Massachusetts Avenue, NW
Order . . . 82 Washington, D.C. 20005

81 80 79

78 77 76 Name

& [ 2 Address

n 70 67 City ........ciiiiiiiiiin,
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American Association for the Advancement of Science

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

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

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

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment.
Individual membership at $8.50 per year includes a subscription to SCIENCE.
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The 400-foot Bolex

So many people have told us that our Rex-4 16mm camera
takes such great pictures, we hated to see them stop shoot-
ing. Even if it was just to reload.

That's why we decided to create the 400-foot Bolex.

We simply designed the Rex-5 so that it accommodated our
400-foot magazine. And we did it without upsetting a hair of
the precision and versatility of the traditional Bolex 16.

In fact, we made 400-foot cameras more manageable.

Our magazine is lighter and adds very little bulk or weight to
the camera.

Our separate interchangeablertake-up motor lets you carry

three or four extra magazines without breaking your back. (It
also lets you buy them without denting your wallet.)

Our electric grip makes ‘“hand-held” filming easier on the
hands.

The 400-foot Bolex comes equipped with a sync-sound motor
and lightweight rechargeable power pack. You can also build
it into the most complete system you can buy. With prime
lenses from 10mm to 150mm. Macrotelephotos. A full range
of zooms, including automatic zoom. And anything else you
can think of. (You can even use it as a 100-footer.)

Think about it. With the 400-foot Bolex, you might even plan
to film your next spectacular non-stop.

For free 16 page Industrial or Medical Bulletin and 16mm Bolex catalogue,

write Paillard Inc., 1900 Lower Road, Linden, New Jersey 07036.
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21-jewel
precision movement

Borrowing these famous words of the watchmaker, we introduce you to an inside view of the
exclusive Dynazoom/Flat Field Optical System by Bausch & Lomb. Conceived by an award-
winning team of microscope designers. Executed by master craftsmen in optical/mechanical pre-
cision. Nothing else in the world can match this advance in microvision. You glide through con-
tinuously variable magnifications to the one just right for what you want to see or photograph.
You are always in visual contact with the specimen ... and you see it flat from edge to edge.
Such microscope performance cannot be matched for anywhere near the Dynazoom® price. But
—1let your own eyes decide. We can arrange for you to try a Dynazoom in your own laboratory.
Meanwhile we will send you the deluxe Laboratory Microscope brochure, 31-185, and an indexed
reproduction of the 21-jewel rendering. You’'ll want to display it in your office or use it in your
classroom. Just write Bausch & Lomb, 87840 Bausch Street, Rochester, New York 14602.

in Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronta.

See inimitable quality in microvision ... See a demol
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Apholine—The New Dimension

in Protein Separation

For enzymes—bacterial toxines—myoglobin—haemo-
globin and serum proteins.

LKB presents a new high-resolving, easily operated and
accurate method of separating proteins in a combined
density and natural pH gradient in relation to their iso-
electric points. LKB introduces the new carrier ampho-
lytes which create the natural pH gradient; they have
been specially developed for use in this new separation
method called “ELECTROFOCUSING.” New Electro-
focusing columns designed to allow the elution of both
gradient and separated compounds with a minimum of
disturbance play.animportant part in this new technique
for protein separation.

Electrofocusing, which is the concentration of proteins

in narrow bands (see the separation above), when a
voltage is applied to a mixture of carrier ampholytes and
protein sample, occurs due to the voltage creating a
natural pH gradient in a system stabilized against con-
vection by a density gradient.

The Isoelectric Point (pl) is the pH value at which an
ampholytic substance (e.g: a protein), is uncharged; at
this value, which is relative for each protein, there is
no migration.

We shall be glad to be at your service for further tech-
nical information and assistance. Write to-day for
further information on this outstanding aid in protein
chemistry.

LKB INSTRUMENTS INC e 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md 20852

134

OTHER SWEDEN UK NETHERLANDS DENMARK
HEADQUARTERS LKB-Produkter AB LKB Instruments Ltd. LKB-Produkten N.V.  LKB Instrument A/S
FOR SALES Box 76, LKB House, 137 Anerley Road,  Zeekant 35, Amagerbrogade 34,
AND SERVICE Stockholm—Bromma 1 London, S.E. 20 The Hague. Copenhagen S
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that has to be remarkably
accurate (mv or pH accuracy =
0.25%,; burette and volume
accuracy = 0.1%) and precise
(with a 240-mm chart span
readable to as little as

0.002 ml and to 0.01 pH

units when the 10-ml

burette is used),

—

When your work demands
a recording titrator

and that is designed for
automatic operation (con-
venient, front-panel settings
for chart span, titrant delivery
rate, stirring rate, burette
rapid flush-and-fill) with
built-in titrant deceleration as
endpoint is approached,

and that is versatile (accom-
modating any electrode, for
aqueous or nonaqueous
media, for semi-micro, micro,
or macro work) to perform

all potentiometric titrations,
including those carried to
predetermined endpoints, or
indicated by the first derivative
of the titration curve,

E. H. SARGENT & CO.
4647 West Foster Avenue Chicago ¢ Anaheim, Calif. « Birmingham e Cincinnati « Cleveland

Chicago, lllinois 60630

14 APRIL 1967

then the automatic recording
titrator for you is the Model D
(designed and manufactured
by E. H. Sargent & Co.).

It has two independent
titrating stations and costs
$2850, less electrodes.

To see the Model D at work
in your lab, call your Sargent
man for a demonstration

at your convenience. ntrsan’

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

Dallas ¢« Denver ¢ Detroit « Springfield, N.J. « Toronto, Canada
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Ourintroduction of thls new

computerized liquid scintillation system
further complicates your purchase decision.

(But greatly simplifies your life thereafter. Guaranteed.)

This new system (called DiRAC™ to suggest that this is a
“disintegration rate computer’’) marries a liquid scintilla-
tion counter to an “in-lab computer’™ to give you both
data and data processing. Answers, not just numbers.
And with a computer to cope with the reduction of com-
plex data, one is encouraged to undertake mathematically
involved work. Double labeling, for example. Constant
instrument calibration becomes practical. Any of the
guench correction techniques now available can be uti-
lized; to their fullest. In general, this system will yield
more reliable data. Faster. The DIRAC will actually save
one minute of data analysis time per sample — while
eliminating the need to send data to a processing center.
(Ask for proof.)

The liquid scintillation counter of the DIRAC system —
the Ansitron™ 1l —yields data worthy of computer analy-
sis. The performance of this instrument will challenge
that of any other competitive unit. And this is the easiest
liquid scintillation counter to operate. One example: the
availability of “B-set” plug-in discriminators which pro-

PLE7-128

Picker Nuclear, 1275 Mamaroneck Avenue, White Plains, New York 10605.

vide preset control settings for commonly used isotopes
and mixtures. (Ask for proof.) )

The computer of the DIRAC system is Picker's DAC™
“in-lab computer”. And although the marriage of this
computer to the liquid scintillation counter gives the
practical convenience of an on-line computer, it is done
in such a way as to make the "in-lab computer’” available
for other uses. The DAC and its interface will accept tele-
type data from any other instrument. Hence you can also
marry it to your other devices that now generate data
(not answers). Too: the DAC computer is a full-fledged
computer and can be used by itself for polynomial com-
putations, statistical analysis, curve-fitting, interpolation,
and as an everyday calculator for more mundane com-
putations. (Ask for proof.)

Finally: (1) we offer the needed software for the opera-
tion of the DIRAC, and (2) we take complete ‘‘systems
responsibility” for its proper functioning and for your
continued satisfaction with it. (Now get proof, ask for
file 1288).




hy Isn't Every Lab
sing Ace INSTATHERM?

*U.S. Pats, #2979594, #3050698, #3092704. Other pats. pending.

INSTATHERM: The Heat Wlthout A Mantle|

INSTATHERM is available in self-heating beakers, chrom-
atographic columns, flasks, and custom applications.

... Because
They haver't tried it yet!

Ace INSTATHERM, the heat without a mantle, is a self-heating, fused-to-glass
- heat source that adds speed, accuracy and convenience to every reaction requir-
(i? izz}dllx " ing heat. You will get reproducible results. There is no hot mantle to detach.
' Bro chun,f,‘ o There is better observation and there is less current used. INSTATHERM provides

convenience and assures better results and economy for every lab. Find out all
about it—send for the Ace Instatherm Brochure.

ACE GLASS ncorrPORATED

Vineland ,'New Jersey

LOVISVILLE, Ky. SPRINGFIELD. MASS.
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Model RP is an all-in-one analog in-
strument. With it you can assemble
operational amplifier circuits in
minutes instead of hours or days.
It’s ideal for experimentation, simu-
lation and instruction in the practi-
cal application of solid-state analog
circuitry. The RP combines the
convenience and freedom of old-
fashioned breadboards with a tech-
nique that provides logical organiza-

tion, shielding, grounding, isolation .

and stabilization to temporary or
experimental circuits. Philbrick Op-
erational Manifolds make it easy to
build stable operational amplifier
circuits that are free of ‘“‘bugs,”
“strays’ and other parasitic hap-
penings.

The Model RP Operational Mani-
fold has five receptacles for plug-in
solid -state operational amplifiers
of the Philbrick “EP” type, an in-
tegral regulated DC power supply
and a jack panel on which circuitry
can be assembled conveniently and
quickly. In addition, two extra re-
ceptacles accommodate a Philbrick
Operational Circuit Plug-in — such
as a Quadratie, Logarithmic or
Sinusoidal Transconductor or a
chopper-stabilized high-gain ampli-
fier. An electrically ‘‘free-floating”
receptacle included on the panel ac-
cepts an additional 10-pin plug-in
module such as an EP or P-size
Operational Amplifier, a Booster
Amplifier, an Operational Circuit
Plug-in or any arbitrarily selected
set of circuit elements preassembled
on an OP-O Uncommitted Plug-in
unit.

Mounted on the front panel of the
RP Operational Manifold are 106
tip jacks, spaced 34” apart in a pat-
tern of equilateral triangles. They
accommodate standard twin-tip
plugs and are used for mounting
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BASIC CIRCUIT OF
Q3-M1 MULTIPLIER - DIVIDER

passive components, shorting bars
and as terminations for shielded in-
put ‘and output cables. Jacks are
color-coded. Functional intercon-
nections are printed on the panel.

The 5-amplifier multiplier-amplifier
circuit diagram shown above is
typical of the many analog circuits
that can be constructed on the RP
Operational Manifold. Virtually all
of the 125 circuits described in
Philbrick’s Applications Manual for
Operational Amplifiers can be as-
sembled quickly and easily on the

. instrument. The RP is not limited

to use as a breadboard for experi-
mental circuits. It may also be used
for permanent or semi-permanent
circuits that must be built to seem-
ingly impossible schedules.

The RP Manifold is sturdily built,
attractively packaged and wired to
Philbrick’s usual high standard of
quality. The simple, clear-anodized
sheet-aluminum enclosure provides
effective shielding and a firm base
for the solid mounting of electrical
components. It is available in a
style for rack-mounting or with
hardwood ends for bench use.

Philbrick Model MP Operational
Manifolds may be used when a
lesser degree of sophistication is re-
quired. They contain four Type P
plug-in amplifiers and have an in-
terconnection panel with 66 jack
tips. The MP provides wide flexi-
bility and a high degree of reliability
at relatively low cost.

A complete line of accessory hard-
ware is available for both the RP
and MP Operational Manifolds.
Uncommitted plug-in component
boards are also available.

A 4-color, 6-page brochure contains
more detailed information on the
Philbrick RP and MP Operational
Manifolds. For your copy, phone
your nearest Philbrick engineering
representative or get in touch with
Philbrick Researches,25-A Allied
Drive at Route 128, Dedham,
Massachusetts 02026, Phone (617)
329-1600.

PHILBRICK

Operational Manifold-

the most sophisticated and economical way
to breadboard operational amplifier circuits



AECL provides a

Gammacells 200 and 220
Gammabeam 150

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

27 countries.

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

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

ATOMIC ENERGY OF CANADA LIMITED
Commercial Products « P.O. Box 93 « Ottawa - Canada
6702
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Want to graphicall record
monkey business?

Not just one monkey, but 24 have had their temperatures continuously monitored by our Multipoint. The sensing element was a thermistor
surgically implanted in their bodies. m No matter what sensing element {thermocouple, resistance bulh, etc.) you use, you'll get unmatched
features in the Esterline Angus Multipoint. You‘ll also get our Multipoint delivered in just 10 days.™ And our Multipoint is priced at $1,535
with all these standard features: [> up to 24 points [> solid state amplifier > 50,000 ohm off balance input impedance or better [> long-
itudinal stray rejection at 60 Hz, 1,000 times span or 120 V [> accuracy of -+ 0.25% span or --3% microvolts or hetter > manual point
advance, which permits dialing in any point without disturhing synchronization [> permanently sealed slidewire that requires no cleaning
> 5 chart speeds standard [> choice of 8 print frequencies from 1% to 60 seconds per point [> tilt-out writing platen [> chart tear-off.
m Our Multipoint has outstanding options such as: [> exclusive electrical programmed printing . . . deleted points can be skipped as fast
d@ é’g as Y second [> 6 alarms [> event pens [> analog pen to record a single point [>
%w @wm thermocouple fail safe. m You can get complete information about this exceptional
Multipoint by calling your Esterline Angus sales engineer or by writing for our informative Series

O
wm @Zm "B’ Catalog. m *70 working day delivery (ARQ) is available for many
E % M o) ﬂ Multipoint Recorder madels which have become
$ UW m U(Zﬁ so popular they're now in production at all times.
g o ZZ- ESTERLINE ANGUS INSTRUMENT COMPANY, INC.
w p@&m BOX 24000 .« INDIANAPOLIS, INDIANA 46224




Why are Canalco’s UV flow monitors the
only ones with automatic scale expansion?

Frankly, we can’t imagine why no other manufacturer offers
this feature. After all, it's the only way you can have maximum
usable sensitivity at all times—even in unattended, overnight
operation—with perfect assurance that the recorder’s pen
won’t go off scale and lose vital information.

In addition to automatic 3X expansion, Canalco Wide-Track
UV Flow Analyzers also have six other important features that
combine to give you extra sensitivity of detection plus reli-
able, versatile, drift-free performance. Among them are:

B dual phototube ratio circuitry for accurate linear Trans-
mittance recording, in spite of line voltage or lamp intensity
fluctuations. (By the way, linear T recording gives twice the
pen deflection of linear Absorbance recording at low optical
densities, just where you need sensitivity the most. Further-
more, the Wide-Track 3X scale gives direct quantitation; over
this chart range, linear T and linear A differ less than 1% T.)

@ both single-cuvette and dual-cuvette models are available.
With two cuvettes, you can flatten your baseline out even if
solvent absorption changes, as in gradient elutions;

W you have a choice of five optica! path lengths, up to 20
millimeters (twice the length, four times the sensitivity our
competitors offer);

144

M Canalco Wide-Tracks come complete with wide-chart re-
corder (7%2 inches of calibrated grid), including side-of-chart
event marking pen to correlate peaks with fraction collector
tubes. (Marker pen connection plugs directly into Canalco,
Warner-Chilcott and Research Specialties fraction collectors;
connection to other makes is also simple.)

W single-wavelength operation gives optimum sensitivity for
both proteins and nucleotides, eliminates filter and source
changing;

B extension cable kits fa-
cilitate mounting sensing
heads in cold rooms, with
recorder conveniently out-
side. No temperature com-
pensators are required for
coldroom use.

Get the tull facts about
the four models in Canal-
co’s Wide-Track family
Write today! See them all
at Booths 112-115, FASEB,
East Room, Conrad Hilton,
in Chicago, April 16-20,

Wide-Track
Flow Analyzer with
1967. Canalco Fraction Collector

CANAL INDUSTRIAL CORPORATION
5635 Fisher Lane Dept. $-43
4. () Rockville, Maryland 20852/(301) 427-1515

Sales Offices in: Boston e Chicago ¢ Cincinnati ¢ Cleveland
e Denver » Houston e Los Angeles ¢ Minneapolis e New
York e Ottawa e Philadelphia ® Pittsburgh » San Francisco
e Washington, D.C. .
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@ QVER 30 YEARS gF SCIENTIFIC ACHIEVEMENT

ATOMIC AND LABORATORY INSTRUMENTS DIVISION

TEMP: 77°% 3 n methyleycl
EXCITATION: 3C g TEMP: 7
EXCITATION: 290

| ACCESSORY: Pt

PHOSPHOROSCOPE

PERFORMANGE!

FLUDRISPELC®
MODEL SF-1/FLUORESCENCE
e - SPECTROPHOTOMETER

Check these traces for the true picture and see
how the compact FLUORISPEC® FLUORESCENCE
SPECTROPHOTOMETER delivers ultimate sensitivity, higher resolution
with well designed optics. Peaks are better separated and display more
structure. Fluorispec’s two double monochromators mean low scatter light,
high dispersion and superb sensitivity. The first double monochromator provides excitation energy . . .
while another permits observation of fluorescent spectra. Both fluorescence and excitation can
be scanned.

Choose the high performance, compact FLUORISPEC for
the advantages of spectrophotometry plus the inherent
sensitivity of fluorescence measurement!

Two Double
Monochiomators

FLUORISPEC ACCESSORIES:

Quartz Cuvettes

Microsampler, to fit standard sample holder
8-Position Sample Changer

Rejection Filter Kit

Dewar and Dewar Holder
Polarization Kit

Thermoelectric Cooled Cell Kit
Calibration Test Kit

Phosphoroscope

Houston Model 96 Recorder

Ozone Exhaust Adapter

Extended Range Spectrophoto-
fluorimeter, 220 mu to 1200 mu
range. No special calibration required.

L B B BN I B R R BN

Quotations will be furmished for
special instruments on request

RADIOACTIVE SOURCES and ATOMIC ACCESSORIES catalogs — free on request!

Also available: ATOMIC INSTRUMENTS,

m ATOMIC AND LABORATORY INSTRUMENTS DIVISION

m HA'H“"A.I-DM IG 33 UNIVERSITY ROAD, CAMBRIDGE, MASSACHUSETTS 02138, Telephone: 617 864-7420

SALES OFFICES IN MAJOR US CITIES AND EUROPE

Visit B-A Booths 675-679 at Conrad-Hilton at Federation Show
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How to drive a LINC-8 computer

To drive a LINC-8, you turn on the ignition
key. Then you hit the *'Load’ switch. The
“Do" switch. The ''Start" switch. And
you're on the air. It takes about five sec-
onds. The display scope is reading '*Which
Program ?”. You go to the teletypewriter
and you tell it.

Five seconds.

That would be unique if the LINC-8 were
just a normal computer, But the LINC-8 is
more than a computer. It is a complete
laboratory data handling system which
includes two computers, built-in A to D
converter, oscilloscope display, dual mag-
netic tape unit for mass storage, relay
buffer, buffered input-output lines, tele-

dlilolilt]al!

COMPUTERS - MODULES

typewriter and two complete software
packages, one with FORTRAN compiler.

If you're a physicist, or biologist, or chemist,
or psychologist, or physiologist — the ease
of driving a LINC-8 computer has been
proved. In process control. In research in
hearing, and surgery, and brain studies. In
linguistic research. In radioisotope count-
ing and bio-med engineering. In ballistics
studies, We'll be glad to give you the names.
Or if you're ready for a test mm_ =
spin around the discipline, see s
us at the FASEB show, booths
171 and 172. Otherwise, send |
for a free copy of the '"Small
Computer Handbook"

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



Let us Show You —
INTERFERENCE CONTRAST (NOMARSKD

This new contrast technique reveals specimen details not ‘

obtainable by any other contrast method. It shows images Wh a t th ese new

in c?lors or black and white in a pronounced halo free . . t h .

relief. This phenomenon is characteristic for interference m

contrast produced by birefringent optical elements, in Icroscop IC lec nlques
this case, a special turret condenser in combination with

Wollaston prisms, rotatable filter polarizer and analyzer. C an do for You

CONTRAST FLUORESCENCE MICROSCOPY
This technique enables examination of fluorescent speci-
mens in positive and negative phase contrast (simultaneous
contrast fluorescence) by superimposing a bright fluores-
cence image on the phase contrast image. It is accomplished
by simultaneous application of visible (white) and UV

illumination and a unique fluorescence-contrast condenser. REICHERT

MICROPHOTOMETRIC MEASUREMENTS “ -
For the quantitative determination of reflectivity, absorp- ZETOPAN
tivity and extinction or fluorescence intensity and their
variation with wave length by means of the new Reichert
microphotometer (spectrophotometer) in combination with
the “Zetopan”. Specimen and measuring diaphragm are
viewed simultaneously for infinitely reliable specimen de-
tail location at all objective powers. An integrated photo
multiplier assures linearity of indication far exceeding the
measuring accuracy of 0.5¢5. This sensitivity permits
measurements of the smallest structural constituents down
to 0.5 micron.

AUTOMATIC PHOTOMICROGRAPHY

The new Reichert “Photo Automatic” is a fully automatic
photomicrographic camera. It indicates the exposure time
prior to actual exposure enabling the operator to decide
whether the indicated exposure time is reasonable. A beam
splitter directs 8097 of the light to the camera and 20%
to the focusing telescope. The frame size is 24 x 36 mm
with readily interchangeable cassettes. A vibration-free mag-
netic shutter provides for exposures starting at 1/250 sec.
with a range to any exposure time necessitated by film
and specimen. The film speed setting can be varied between
ASA 6 and 1600. The magnification of the built-in photo-
graphic eyepiece is variable from 6.3x to 10x eliminating
the need for changing objectives.

These and other advanced techniques in optical microscopy
are available to you with the. ..

REICHERT RESEARCH MICROSCOPE “ZETOPAN"

The “ZETOPAN” has built-in illuminating systems for re-
flected, transmitted and mixed light . . . Brightfield, Dark-
field and Oblique Illumination. Separate independent tube
for convenient photomicrography, including new Polaroid
Land Camera Back for instant color or black and white
pictures. Automatic and semi-automatic exposuremeters.
Light sources include high intensity, xenon and mercury
arc, iodine quartz and monochromatic lamps.

SEE FOR YOURSELF WHAT THESE MODERN TECHNIQUES
CAN DO FOR YOU!

Request literature and demonstration of the “ZETOPAN”
Write to:

William J. Hacker & Co., Inc. ac

Box 646, West Caldwell, New Jersey 07006 (201) 226-8450
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Would you believe a
CalComp plotter and any
computer can draw pictures
like these in seconds?
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molecular struéfz)re diagrams apparel patté;hs, graded for sizes

it can

Call or write Dept. T-4, California Computer Products, Inc., 305 Muller, Anaheim, California 92803. Phone (714) 774-9141.

cl~JLIClolvIe)

Standard of the Plotting Industry

(Talented Engineers and Programmers required—right now.)
SCIENCE, VOL. 156
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the Melabs
membrane osmometer

The new Melabs membrane os-
mometer is the most versatile, simple

and convenient instrument ever de- -

signed for measuring osmotic pres-
sures of solutions of large molecules
(20,000 to 1,000,000 number aver-
age).No other membrane osmometer
offers these advantages for biomedi-
cal and polymer applications:

[J Simplified design for easy opera-
tion and maintenance. Melabs uses a
direct-reading strain gauge detection
system—eliminates servo systems and
air bubbles. More compact, less com-
plex and less trouble.

14 APRIL 1967

No other
instrument
offers as many
advantages
for measuring
molecular

weights of
macromolecules:

from proteins

to polymers.

[J Wide temperature ranges. 5° C to
well over 100° C in Model CSM-2,
30° C to well over 100° C in Model
CSM-1.Built-in variable temperature
control over entire range in both in-
struments.

[0 Wide pressure ranges. Four select-
able ranges, 0-5 cm water, 0-10 cm
water, 0-50 cm water, 0-100 cm water.
O Performs equally well using water
or organic solvents. Only stainless
steel, Teflon®, and the membrane
contact sample.

[0 Competitively priced. In most in-
stances, Melabs osmometers will be

lower-priced than comparable instru-
mentation.

Additional details: sample size, 0.5
ml.Response speed, 5-30 minutes. Ac-
curacy, =0.5% full scale, any range.
Recorder output, 0-1 mv dc.

For complete information, please
write to Melabs, Scientific Instru-
ments Department, 3300 Hillview
Road, Palo Alto, California.

In Europe,
write Melabs,
S.A., 43 Rue
De Namur,
Brussels,
Belgium.
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NiMble new analyzer!
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Fits in, works in, the AEC bin—
the modular series 2200 system.

It's completely AEC-compatible— selection to your choice of 512, control selectivity that permits single-
the first multichannel analyzer you. 1024, 2048 or 4096 memory stacks. channel analysis or resolution of
can put to work in the NIM bin To increase channels, just replace one part in 8192, But these are only
wherever you are, wherever you go. smaller memory with a larger one a few in a long list of new

Plug in, plug out or expand the in the bin. We'll send the new size performance advantages.

new 2200 System on-the-spot you want—fast—whenever you Now that you have a quick idea,
from 512 to 4096 channels, as work want it. , fook into the full details—call or
demands. Everything’s modular, More agility: 6 microsecond write us today. See the latest way
(also 90% integrated circuits), from  memory cycle time ... 16 MHz Nuclear Data, as always, gives you
a 12-bit ADC with digital zero shift digitizing rate . . . plus input and more to choose from.

NUCLEAR DATA INC

P.O. Box 120, Palatine, lllinois 60067
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MEDICHROMES

when seeing IS
essential to

understanding, use

=

MepICHROMES are full-color Kodachrome slides . . . 10,000 of them on more than 70 subjects
in the biological sciences and medicine. % Each series is authored by leading world authorities
on the subject. % MEDICHROMES visualize subject matters which must be seen to be understood.
% They facilitate thorough and rapid coverage of topics. sk Both microscopic and gross subjects
can be demonstrated clearly and simultaneously to an entire class. % Easy to use for lecture
work as well as individual study, all Medichrome slides are in full color, 2 x 2” (35 mm.) and are
available bound between glass and aluminum or in cardboard Readymounts.

. Anatomy

. Bacteriology
. Biology

. Botany

. Cytology

. Dermatology
. Embryology
. Hematology

W 0 N O O H» W N =

. Histology

Available as complete series or individual slides to supplement your present slide library.
For complete information on any series fill out the coupon below and mail it to us.

10. Neuroanatomy

11. Neuropathology

12. Nursing Procedures

13. Obstetrics and Gynecology

14. Oral and Facial Pathology
and Anatomy

15. Pathology

16. Pediatrics

17. Virology

—C—Z%Zldams

New York 10, N. Y.

14 APRIL 1967

_____________ ——————————

CLAY-ADAMS Dept. S 6176
141 E. 25th St., New York 10, N. Y.

Please send me complete descriptive information on
the Medichrome series | have circled. (See listing at left)

1234567891011 12 13 14 15 16 17
| am also interested in:

Name,

Institution

r
|
{
|
|
|
|
|
|
I (other fields of interest)
1
|
|
|
|
|
l
l
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With National’s New Sectionalized
Walk-In Incubator, You Can

¢ assemble it from the inside out with a
simple hex wrench!

® pass it through any standard size
doorway regardless of incubator size!

o heat it or refrigerate it with packaged
ceiling units!

® |ocate doors on front or side — or hoth! o forget ahout seam taping — sealing
o use all available space, even strip is built in!

wall-to-wall! o mount accessories on contro! panel as
e shelve as needed — with removable required!

shelving! o see inside without admitting light into
o work inside with plenty of light! unit!

Foamed Urethane Panel

Want to know more?

Call, wire or write to any of the addresses
below, or contact your franchised National
dealer. A comprehensive folder is available
for the asking. It tells all about National’s
sectionalized Walk-In Incubator, available
in nine stock sizes and custom sizes up to
12’ x 12’ with a full 90” height. NA-126-1

Control Panel ®
with Hinge Cover

Model 3830

NATIONAL APPLIANCE COMPANY

Home Office and Factory: Box 23008, Portland, Oregon 97223 « Eastern Sales Office: Box 103, Cherry Hill, New Jersey 08034 « Midwest
Sales Office: 2602 E. Devon, Des Plaines, lllinois 60018 » Western Sales Office: 14921 Ventura Blvd., Sherman Oaks, California 91403
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Top of the class - Leitz HM
he student microscope instructors choose

Leitz optical quality and mechanical depend-
ability are a legend among experienced micro-
scopists. The Leitz HM is not a compromise but
a scientific instrument that meets the serious
student’s need for versatility, optical fidelity, and
classroom dependability.

Realistically priced, designed for hard use,
yet virtually maintenance-free, the HM offers
long-term economy. Inclined monocular tube...

a single-knob coarse and fine adjustment...
spring-protected objective mounts . . . substage
condenser . . . standard objectives and eyepieces
... traditional Leitz workmanship throughout put
the HM microscope in a class by itself.

Write for descriptive illustrated booklet of HM

° models and accessories to
LeltZ‘“’ E. Leitz, Inc., 468 Park Ave.
South, New York, N.Y. 10016

[{{{1]



Save wampum by using Fisher acids, and you might be the big chief around the lab.

With Fisher acids, the more you buy, the more you
save on unit price, and you can combine case lots
(except nitric acid) to take advantage of our multiple-
case discount. All Fisher acids are packaged for safety
and convenience in disposable containers. We have

64 organic and 40 inorganic acids for your synthesis,
neutralization, chemical analysis and solvent require-
ments. They are all analytically tested, have a low metal
content. Write for a list of all 104 kinds. Fisher Scientific
Company, 1398 Fisher Building, Pittsburgh, Pa. 15219.

d

F

FISHER SCIENTIFIC CO.

F-586
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First, the AEC

set NIM standards.

Now HP is setting performance standards.

These first Hewlett-Packard mod-
ules meet standards set by the
AEC Committee on Nuclear In-
strument Modules (TID-20893).
So do a lot of others. The differ-
ence is, HP modules also meet
Hewlett-Packard standards: every
new instrument must make a gen-
uine contribution to the science
of measurement. We’ve followed
that philosophy for the 1500-plus
instruments we already make. It
goes for nuclear, too.

The 5583 A Single Channel Ana-
lyzer is the most versatile ever
made. There are two basic modes
of operation: single channel for
pulse height analysis; dual inte-
gral where the discriminators
operate independently of each
other. Outputs are available trig-
gered from both the leading edge
and the trailing edge of the input
signal. Inputs and switches pro-
vide for use of internal or ex-

ternal gate and strobe signals, and
even for external E_;, sweep.
The 5582A Linear Amplifier pro-
vides maximum flexibility. It has
delay line and RC shaping, single
or double. Delay lines are plug-
ins and are temperature compen-
sated. It has both coarse and fine
gain control, range 2 to 1280.
Best of all, it’s the lowest priced
instrument of its kind.

For the time being, you can put
the modules in anyone’s bin.
They’re compatible with other
NIM units. Soon, though, there’ll
be another HP contribution: a bin
and power supply with superior
cooling. This is only the start.

For information on Hewlett-
Packard nuclear instrumentation,
call your Hewlett-Packard field
engineer. Or write to Jim Shel-
don, Hewlett-Packard, Palo Alto,
Calif. 94304. Europe: 54 Route
des Acacias, Geneva.

=

Model 5583A
Single Channel Analyzer

Single channel and dual
integral operation for
maximum versatility
Input 50 mVto 10 V

200 nsec multiple pulse
resolution

Internal, external strobed
and/or gated operation
Price, $550

Model 5582A Linear Amplifier

Delay line and RC shaping,
single or double for maximum
flexibility

Plug-in delay lines, temperature
compensated

Crossover walk < +0.5 nsec
Rise time, typically 25 nsec
Integral linearity <0.3%

Noise <15 uV rms

Price, $550

HEWLETT (hg] PACKARD

An extra measure of quality

14 APRIL 1967
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Embarrassing questions to ask
our salesmen about the §/y Liquimat
liquid scintillation counter.

Prior to beginning the actual questioning, you might consider initiating the discussion with the following
preamble or something akin to it:

“Before you discourse on the many virtues of your instrument, let me tell you what is important
to me the customer in choosing a liquid scintillation counter. First of all, please understand that | don’t
really care about the instrument per se. I'm only interested in this: reliable data, day-in, day-out,
easily gotten. To that end, I'll ask two kinds of questions: about the instrument and its capabilities; and
about your company and the local “people” support it's prepared to give me.
Accordingly, please always speak to me in terms of my needs, not in
esoteric engineering terms — | don’t have an E.E. degree and I'd
consider it a favor if you remember this. We begin.”

Question 1: Does the /vy Liquimat qualify as a modern,
up-to-date, “state-of-the-art” instrument? For example,
does it have three independent channels, automatic external
standardization, high E?/B, 200 sample capacity, CPM
computation, and can it also be manually controlied?

Question 2: You call this the 8/y Liquimat—do | assume
correctly that | can do both beta and gamma counting with
this single instrument? Without buying anything else? Is the
B/vy Liquimat the only liquid scintillation counter that has
an integrated gamma counter? What am | actually paying
to get this gamma capability?

Question 3: What does the warranty cover?
Do you also guarantee to check back with
me and the instrument periodically — without
my asking for it — to see whether the
instrument is functioning properly and I'm
happy with it?

Question 4: Other than yourself, what other
Picker Nuclear sales or service people
can | rely on in this area?

Question 5: What is the price of the 8/y
Liquimat? And exactly what do | get for this?

Question 6: Finally, what else can you tell
me about the 8/y Liquimat that's relevant to
my real needs as a researcher: an instrument
that is current, data | can trust, operation
that is simple, an instrument that keeps
working, and service people committed to
keeping it that way?

Want to try these on a salesman?
Ask to see one.

Want detailed written information on the
By Liquimat? Ask for file 101 S.

PIGKERIUGLEAR

1275 Mamaroneck Avenue, White Plains, New York 10605
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PEED RECORDER

SINGLE-S 00

s199

(21 _SPEED. $289)

Multi-function anr Swilch

. snaps to "OFF,"” "STAND- _ Universal Binding Post In-

8y (chapper drive & ref- :
erence cell remain “off’}, ing cl?annn:rgﬂi"ps d:oglse!f:r:-
SERVO" (pen & pointer are b e

“live” — instrument reads
input signals), and * ‘CHART
(chart paper is in motion and
pen is "live’). -

wires. Input Sockets behind
back panel permit signal in-
put frem 5-pin cable connec-
tors or moduiar chassis.

Damping Control . justs
the pen responsa!ﬂlmnsmms ‘
and fast-rise or impuise-type
signals . . . essentially func-
tions as a noise filter {appli.
cable in photo tube readout).

Vmahli Zero Pumon
- all ranges of sensm\nly the
zero-volts pen position is fully
. amustable awess the grid.

Multi- Rangcs 1me poten-
tiometric null- pomt balance
on all five ranges of input sen-
sitivity. All ranges (10, 25, 50,
100, & 250 millivolts full scale)
are factory calibrated.

Range Vernier .. . for variable
sensilivity from each cali-
brated range swilch position.
In full counter-clockwise po-
sition, recorder is “CALI-
BRATED". Rotating control to
full clockwise increases sen-
sitivity from each calibrated
range by a factor of 3 ap-
proximately.

Stable, Accurate . . . a preci-

* -sion, self-balancing, potentio-

- metric servo recorder, accu-

“racy is better than 1% of full

~scale in all ranges. Repeat-
- abnlsty is 0. 2% of heater

(S T 18]

Calibrate Control . . . permits
quick recalibration it neces-
sary (using the Heath EUA-
20-12 pH Millivolt Test Unit,
the Heath EUW-16A antige
Reference Source, or another
. standard).

(SRR in.suan

senb Ny

- ogtienal 21 Speed Electrome
‘Chart Drive .
of accurate chart speeds from
- 12 inches per minute to %
inch per hour. Auxiliary input

to be s{nchmmzed to appara-
~ tus of the experiment in pm
ress. Order model EUA-20-
to install this drive in your
present Heath recorder ($89),
Available factory installed:

Paper Tear-off Guid .

Fast R

sponse is OI sec mc
second for full scafe en!ravei
.. . more than sufficient to
display mosl phenomena.

aen re-
- 21 speed drive, $289,

~ Highly Functional Design . . .
- .controls, potentiometer, servo-.

. for selection

 terminals enable chart drive

order EUW-20M, recorder and

SRl

Cartridge-type Pen .

Factory Wired & Tested .

- molor and electronic circuilry

are readily accessible. Modu-

i y-to-fill iE’"“". : o ' i o el Cﬁanfem}:ﬂer}s‘ ~lar chassis can be connected
ensive, easy-to-fill, elimi- Ge e s Choma oo (s el s ther He ai |
bl fraobliate s e Aceuringt HquF Scale & A Reasonable Price . . only aEsUwSe!:aes iqu‘: i :ie directly on the rear of the
voir with Tang supply fubing.  Chart Eri 10" overall, in-  $19 for single speed record- fully assembled, adjusted, and  Tecorder to provide electrom-

And Pen Lift controf adds to

operating convenience.

minor divisians.

cludes ten 1 inch major di-
~ visions and one hundred 0. b

© 2inches per minute .

ers (standard chart speed is
. speeds
from 0.1 to 12.0 inches per
minute are available throu'gg
additional motors). Only $2

for multi-speed recorder.

calibrated. They are accom-

panied with a comprehensive

_owner's manual that includes

all specifications, a complete

schematic diagram, and full

eter input or whatever other

~ special functions might be de-

sired. Paper feed is simple,
seldom raquuas attentaon

- operating instructions.

i EUW-20A, Smg[e—Speed Chart Recorder, 23 Ibs.. : :

:  EUA-20-26, Multi-Speed Chart Brwe Unit (factory assembled & ready tn mstall m Haath EUW 20A Recorders or
other apparatus), s o o e e S 589.00
i : Euw-am Multi- Speed Chart Recorder (EUW-ZGA with EUA—ZG 26 unit facto:y mstai!ed) 26 Ibs..

i
E
H
i
[

- ' " “HEATH COMPANY, D 1
, Dept. 520-19
HEATP’K'Y T : 1 Benton Harbor, Michigan 49022 I
FREE! CATALOG i O Please send more information on b i
§ (produc

Includes a wide array of electronic | |
instruments for the classroom, s, I

laboratory, hobbyist, See Heath |
Malmstadt /Enke instruments for |  Address |
electronics & chemistry . ., and | |
the Berkeley Physics Laboratory. City. State |
!_ Prices & Specifications Subject to change without notice. EK-230 1

i
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Electron micrograph and diffraction pattern taken on the HU-11C showing the crossed lattice images of the (200) planes of gold. The (020) and (200) planes = 2.04

Angstroms. The (220) plane = 1.44 Angstroms. All important factors such as contamination, stage drift, astig

matism and aberrations must be negligible to achieve

this ultra-high resolution. The HU-11C was operated at an accelerating voltage of 100 KV and an electron optical magnification of 270,000 X. The illumination,
was tilted until the three reflections showed nearly equal intensity in the diffraction pattern; then the micrograph was taken.

FROM HITACHI PERKIN-ELMER

THE HU-11C:
LEADER IN A NEW
GENERATION

OF ELECTRON
MICROSCOPES

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

version of the HU-11C is available. A wide
range of accessories extends the research
capabilities of the HU-11C Electron Micro-
scope. Electron Microprobe Attachment, Image
Intensifier and Electromagnetic High Resolu-
tion Darkfield Attachment are but a few of
the many outstanding accessories available.
For full details, write to: The Perkin-Elmer Cor-
poration, Electron Microscope Dept. 723 Main
Avenue, Norwalk, Conn. 06852.

PERKIN-ELMER




for industrial and
research chromatography...

VICTOREEN SERIES 4000

No matter which way you look at it — versatility, accuracy, stability, cost — from every point of view Victoreen
Series 4000 instruments provide the researcher or industrial user with a new dimension in ultramodern gas
chromatography. Eye Openerfor Performance. Victoreen Series 4000 Gas Chromatographs are a breakthrough
in sensitivity (up to 10 times greater than others) ... in linear dynamic range (flame ionization detector exceeds
others by a factor of up to 10 times or more)...for stability (drift less than 1% per month). Eye Opener for
Electronics. Only system to offer vibrating reed electrometer as standard. All-solid-state design. No batteries
or tubes to fail. Virtually unaffected by shock or vibration. Eye Opener for Features. Large four-column oven
allows unparalleled column-detector combination, all-glass or metal columns. Four universal injection ports
for use with 1/16 to 3/4 inch columns. Up to four detector ovens, each individually temperature controlled.

Priced from $2095.

Analytical Instrumentation Division
THE VICTOREEN INSTRUMENT COMPANY

10107 WOODLAND AVENUE  CLEVELAND, OHIO 44104, U.S.A.
GROVE HOUSE, LONDON RD., ISLEWORTH, MIDDLESEX, ENGLAND

Visit us at the FASAB Show, Booths 684-685, Chicago.

9155-A

VICTOREEN
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SORVALL's advanced design and
engineering add up to lab
performance. Here are the facts:

Gyro-Action Direct Drive, Automatic Con-
trols, Speeds to 20,000 rpm, RCF's to 49,500
x G, SORVALL designed and built High-
Torque Motor, seven Angle and Horizontal
Rotors, built-in safety features. Numerous
tubes and adapters expand RC2-B useful-
ness economically, SORVALL quality com-
ponents give long, maintenance-free service.
Power and refined control make the RC2-B
the big centrifuge with the compact design.
The RC2-B Automatic Superspeed Refriger-
ated Centrifuge is recognized in laboratories

throughout the world for dependability and
performance. Make a true comparison — ask IVANS O R\ALLINC.
!8 for the new RC2-B Fact BulletinSC-4BN/ k NORWALK » CONNECTICUT » 06852
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- Enzymes
f exceptional quality

from SBR

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

92 Listings of highly purified enzyme preparations including:

Protein Chemistry
1. L & D Amino Acid Oxidases
2. Carboxypeptidase A (free of amino
acids—no tryptic or chymotryptic
activity
3. Carboxypeptidase B (free of Carb-
oxypeptidase A, trypsin, chymo-
trypsin)
4. a-Chymotrypsin (dextran gel fil-
tered, free of autolysis products
and low molecular weight con-
taminants)
. B, v,8 Chymotrypsins
. Chymotrypsinogen A
. Collagenase
. Ficin
. Leucine Aminopeptidase (no tryp-
tic or chymotryptic activity)
10. Papain
11. Pepsin
12. Pepsinogen
13. Protease
14. Trypsin

OO,

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

BWN =

[e) )}

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

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

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

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

Schwarz BioResearch, Inc.
Orangeburg, New York 10962



GILFORD DIRECT ABSORBANCE
' 0000 A 1000 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 3.000A4 —
or it can be readily recorded. Concentration is measurable directly over a 1000.1 range

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

MODEL 2000 AUTOMATIC SPECTROPHOTOMETER

The Model 2000 is a versatile, all-purpose spectrophotometer of
superior range, stability, and photometric resolution. It is packaged
info two self-contained units: (1) The lamp source, monochromator,
automatic cuvette positioner, and photometer/indicator unit. (2) The
main console with controls, recorder, power source, photometric cir-
cuit, line-voltage regulator, extended cuvette dwell-timer (up to 15
minutes), and circuitry and connections for additional accessories. The
Model 2000 is particularly svited for determining time-dependent
reaction rates and for automatic, quantitative monitoring of effluents
from multiple chromatographic columns or density gradient tubes.
Other applications include observation of dissolution and polymer-
ization changes, spectrophotometric titration, precision turbidimetry
and colorimetry, large-scale clinical testing, and industrial process
and quality control.

MODEL 300 MICRO-SAMPLE SPECTROPHOTOMETER

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

Write or call for specifications and quotation.

GILFORD INSTRUMENT LABORATORIES INCORPORATED
Oberlin, Ohio 44074 o Telephone: (216) 774-104] ° Cable: GILLAB
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SAUNDERS MATHEMATICS BOOKS

Husain—Introduction to
Topological Groups

By Taqdir Husain, McMaster Uni-
versity, Hamilton, Ontario.

Here is a text well-suited for a
graduate level course devoted to
understanding the significant terms
and theorems of topological groups.
It opens with a study of semi-
topological groups in their simil-
itude to and differentiation from
topological groups. The author has
included unusual new material on
the open homomorphism and the
closed graph theorems. Text matter
is divided nearly evenly—with the
algebnaico-topological aspects of
the subject followed logically by
the analytical aspects.

218 pages Hlustrated + $7.50.

Published March, 1966.

DeBaggis and Miller—
Foundations of the
Calculus

By Henry F. DeBaggis, Fordham
University, New York City; and
Kenneth S. Miller, Columbia Uni-
versity, New York City.

This is «a short introductory cal-
culus text designed for a one-
semester course at the freshman-
sophomore  college level, for sec-
ondary education majors, and for
practicing high school teachers
needing a review of calculus. The
emphasis of the text is directed
towards achieving an early under-
standing of the underlying con-
cepts of calculus and is not con-
cerned with the mere development
of manipulative skills.

232 pages Hlustrated - $5.00

Published May, 1966.

Pallu de la Barriere—
Optimal Control Theory
By R. Pallu de la Barriére, Uni-
versity of Caen, France.

This is a text and reference by a
well-known and respected French
mathematician, translated into
English for the first time. Dr. Pallu
de la Barriére offers the basic ele-
ments of functional analysis, har-
monic analysis, theory of distribu-
tions, probability theory, and
Markov processes—developed suf-
ficiently enough to establish a
sound mathematical foundation for
optimal control theory. The first
chapters of the book offer an ex-
position wof the general theories,
and the latter sections cover the
theory of random processes.

411 pages * Ilustrated * $8.00
New—Just Ready!

Hafstrom—Analysis and
Abstract Algebra

By John E. Hafstrom, California
State College at San Bernardino.

This new basic textbook in analysis
and abstract algebra offers an inte-
grated treatment for a two-semes-
ter transitional course bridging the
gap between the intuition-based
calculus and the more modern up-
per division mathematics courses.
The book emphasizes analysis
somewhat more than algebra.
Throughout, the book relates to the
mathematics with which the stu-
dent is comfortable and introduces
new notation, terminology, and ab-
stract notions gradually. An in-
structor may adapt the text to his
particular class needs by omitting
certain sections.

344 pages - Ilustrated - $6.50

New—Published January, 1967!

ORICTONBAFZTED

W. B. SAUNDERS COMPANY

Please send and bill me:

[0 Husain—TOPOLOGICAL GROUPS
O Evgrafov—ANALYTIC FUNCTIONS
O Hafstrom—ALGEBRA & ANALYSIS

Evgrafov—
Analytic Functions

By M. A. Evgrafov, Moscow Phys-
ical-Technical Institute.

Written for students with a back-
ground in adwvanced calculus, this
graduate-level text introduces ana-
Iytic function theory in an arrange-
ment differing from the usual order
of topic presentation. The author
gives a rigorous discussion of the
theory of multiple-valued analytic
functions presented on the basis of
analytic continuation near the be-
ginning of his book, rather than
in the more usual place near the
end. Each chapter was written to
be independent of the others as
possible, so by judicious selection,
an instructor can adapt the book
to his needs.

336 pages Hlustrated - $6.00

New—Published September, 1966!

Lefort—Algebra and
Analysis: Problems and
Solutions
By G. Lefort, University of Paris.

Through problems and problem
solving, this superb supplementary
text exposes the student to the full
spectrum of undergraduate math-
ematics. The exercises in the book
are partitioned into eight well-de-
fined, important areas of algebra
and/ior analysis. These cover all
strata from fundamental algebraic
structures to linear differential sys-
tems. Each section begins with a
summary discussion and gives all
pertinent data. Each series of exer-
cises is followed by helpful step-
by-step solutions.

590 pages - Illustrated - $11.00

New—Published January, 1967!

Western Hemisphere Distribution Rights Only.

West Washington Square, Philadelphia, Pennsylvania 19105

SC 4-14-67

.......... $ 7.50 [] Pallu de la Barriere—CONTROL THEORY .... $8.00
........ $ 6.00 [] DeBaggis & Miller—CALCULUS .............. $5.00
.......... $ 6.50 [ Lefort—ALGEBRA & ANALYSIS ............$11.00
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. and you'll specify an MSE Zonal Rotor
for improved resolution . . . greater gradient
stability . and a marked increase in
component harvest.

MSE Zonal Rotors offer enormous time
savings by permitting the fractioning of
several components simultaneously.

Typical are the B XIV and B XV which
respectively provide total capacities of 650
ml and 1670 ml. These rotors are inter-
changeable with the standard heads on

INCORPORATED

=N\

il

J _ll"l”ll"'j. _

T

=

i

MSE Superspeed 65 and Superspeed 50
Centrifuges. Among their advantages is a
removeable seal assembly which facili-
tates the introduction and removal of
gradient.

Talk to your MSE representative and
weigh the facts he gives you on the B XIV
and B XV, which are available in aluminum
and in titanium for the development of over
100,000 gs, or on the low-speed A Xl
Zonal Head.

811 SHARON DRIVE . WESTLAKE, OHIO 44145

Tel: (216) 871-7980 TWX 216-871-3470

In Canada: Bach-Simpson Ltd., Box 2484, London, Ontario



Thin-layer gel filtration
with

Sephadex

SUPERFINE

The advantages of both Sephadex gel filtra«
tion andthin-layerchromatography can now
be utilized with the Sephadex Superfine.

Sephadex Superfine is an important com-
plement to other analytic methods, par-
ticularly where only sample quantities of
experimental material are available. It is
useful also (1) for determining the optimum
conditions for column experiments (2) in
place of normal Sephadex in gel filtration
columns when very high resolution is
required (3) as a supporting medium in
column electrophoresis and in partition
chromatography. ‘

Thyroglobulin
110, T

\é"\'(

-~

E

E E

@

g 9op Serum albumin
3

-] b

s oop

H 70k ‘Chymotrypsinogen

Soya-bean trypsin inhibitor
Myoglobin
a-Lactalbumin

~n [ Cytochrome ¢

10° 10°
Molecular weight

Correlation between the molecular weight of 9
proteins and their migration rate in thin-layer gel
filtration on Sephadex Superfine G-100 was inves-
tigated. Measurements from separate experiments
were correlated by expression on the common
basis of 6 cm. migration by cytochrome c.
{Andrews, P., Biochem. J. (1964) 91,222, by permis-
sion of the author.)

Sephadex Superfine gels can be applied
to glass plates with ordinary TLC equip-
ment. They adhere easily to the plates.
Addition of a binder is not necessary-

Six types of Sephadex from G-25 to G-200
are available in the SUPERFINE grade. The
small particle size of Sephadex Superfine
(between 10 and 40 microns) permits prep-
aration of thin layers, even with the more
porous gels

The various Sephadex types have the
following fractionation ranges.

Approximate fractionation range

Type Polysaccharides Proteins
Sephadex G-25 100— 5.000

Sephadex G-50 500— 10.000

Sephadex G-75  1.000- 50,000 3.000— 70,000
Sephadex G-100  1.000—100.000 4,000—150,000
Sephadex G-150 1.000-150,000 5,000—400,000
Sephadex G-200 1,000~200,000 5,000—800,000

For additional technical information on Sephadex
Superfine, including booklet Thin-Layer Gel Filtra-
tion, write to:

PHARMACIA FINE CHEMICALS INC.
800 Centennial A Pi N 1. 08854

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

(Inquiries outside U.S.A. and Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)

168

event, the present government policy of
doing everything . possible to restrict
free discussion of chemical and bi-
ological weapons should be modified
so as to permit full public examina-
tion of the question, limited only by
the dictates of necessary military se-
curity. Hopefully, the petition might
assist in advancing this aim.

JacQuarRp H. ROTHSCHILD
6530 North 12 Street,
Phoenix, Arizona 85014

Incaparina Gains Acceptance

In Carter’s article, “World food
supply: problems and prospects” (News
and Comment, 6 Jan., p. 56), he re-
ferred to Incaparina, the low-cost pro-
tein-rich food supplement developed by
the Institute for Nutrition for Central
America and Panama (INCAP) as one
example of the use of oil seed protein
in a product designed to meet the
needs of the developing countries. How-
ever, I believe that some clarification
with respect to the commercial applica-
tion of Incaparina is in order. While
it is true that Incaparina is in various
stages of product development in sev-
eral Latin American countries, it is cur-
rently in full-scale commercial distribu-
tion in only Colombia and Guatemala.
We do not believe that the current
commercial sales of the product in
either of these countries should be
classified as “not particularly encourag-
ing.”

Carter did note, of course, that
the Guatemalan experience is a notable
exception. The 1966 sales in the two
countries exceeded 4.6 million pounds
(2.1 million kilograms) for a 40 percent
increase over the previous year. This
performance has been achieved with-
out either large-scale governmental pur-
chases of the product or any other
form of subsidy. In Guatemala Incapa-
rina has been sufficiently well accepted
by consumers to have been in a paying
position for the producer for over 24
years. Sales volumes in Colombia are
now reaching the “break-even” point
and full commercial success is antici-
pated there. It is too early to forecast
the results of consumer acceptability
and market tests now underway in El
Salvador, Honduras, Nicaragua, Costa
Rica, Panama, Brazil, and Venezuela,

RICHARD L. SHAW
Institute for Nutrition for Central
America and Panama, Carretera
Roosevelt Zona 11, Guatemala, C. A.

Microbial Ecology

I strongly disagree with Pramer’s re-
view (3 Feb., p. 551) of Brock’s Princi-
ples of Microbial Ecology. When 1
read the book in manuscript, I was
delighted to note that it was not a
compendium, but rather “a book of
principles,” to use the author’s own
words. The finished volume reaffirms
this opinion. Brock has managed to
wield the scissors with discrimination,
and the result is a very readable,
thought-provoking book which does
bring forth many of the problems and
principles of microbial ecology.

Contrary to Pramer’s comments, the
author clearly defines his intended audi-
ence in the preface, and the very
elementary chapter on the microbial
environment is a good starting point
for many potential readers who may
have had their training in the usual
soils curriculum. I do not find an in-
consistency between the statements that
“the interior of an experimental animal
is usually sterile” and that ‘“micro-
organisms are frequently present in
huge quantities, especially on the skin
and in the intestinal tract,” for
the interior of an animal is usually
considered to exclude the skin and
the gastrointestinal tract, In short, I
believe that Brock is to be commended
for writing an informative, often pro-
found, first volume in a new field in
such a manner that the charm of the
author’s expression has not been dead-
ened by dreary details of superfluous,
uncritically chosen examples from the
literature.

WARREN S. SILVER
Department of Bacteriology,
University of Florida, Gainesville 32601

. . . I found, in contrast with Pram-
er, that Brock’s book was thought-
fully assembled, provocative, and, in
those areas which I was able to
judge, reasonably accurate. . . . The
reviewer writes that “There is little new
information that the book can impart
to a college student who has com-
pleted courses in introductory chemis-
try and microbiology. .” Whether
or not this is so is moot. But what is
important is not just “new information”
but the incorporation of that informa-
tion into the warp and woof of the total
fabric of science. Not to realize this is
to miss the whole point of the book.
MARTIN DWORKIN
Department of Microbiology,
University of Minnesota Medical
School, Minnapolis 55455
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() Years of Leadership in pH Meters

In 1937 Radiometer undertook the design and
manufacture of “a pH meter utilizing glass
electrodes” at the request of Carlsberg Labora-
tories — a pioneer of the pH concept. Since
that time the name Radiometer has been sy-
nonymous with progress in pH measurement.

Radiometer developments reduced the size,
weight and operational complexity of the in-
strumentation while improving accuracy, sta-
bility and readibility. Continuous refinement in
the design and manufacture of pH electrodes
produced one of the most extensive lines of
high quality standard and special purpose elec-
trodes in the industry.

Today’s Radiometer pH Meters and Electrodes
reflect the impressive heritage which has made
them the standard of excellence in the most
demanding medical applications and a byword
for dependability in clinics and analytical lab-
oratories throughout the world.

To get the facts on the pH meters backed by
30 years of dependability write, phone
or wire . ..

THE LONDON COMPANY

809 Sharon Drive Westlake, Ohio 44091

RADIOMETER@
COPENHAGEN A¥s

in Canada: Bach-Simpson Limited, Box 2484, London




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, rangling
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
Iai/er of ion exchanger ‘that is highly
selective for calcium. Measurements can
be made in a millimolar calcium solu-
tion with negligible 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.

Resronse and reproducibility are com-

arable to that of good pH electrodes.

ample requirement, using a special
micro sample dish, is only 300
microliters.

The electrode, available through major
laboratory supply dealers, is priced
at $145.00.
| Use this coupon to request Cat*t
| product literature.

l Name

] Organization

i Street

1
|
1
|
|
{
|
] city i
|
|
|
|
I
I
I
l

= State Zip
| Laboratory Supply Dealer

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

| Cambridge, Massachusetts 02139

| (617) UN 4-5400

How To Write a Thesis

On Selection of a Research Project.
Be sure to select a topic which has
been thoroughly explored by previous
graduate students in your department,
so that characteristics of your organism
will be well known and basic proce-
dures fully established. Also, you can
borrow reagents, ideas, and perhaps
data from your colleagues. Select a
very limited, circumscribed, orthodox
aspect of this topic for your investiga-
tion—preferably one where you don’t
have to believe the results of your
work, certainly- not one in which you
will become emotionally involved.
Don’t attempt to discover anything
new—you can do that later on a higher
salary——concentrate simply on obtain-
ing data, quickly and in quantity.

Experimental Approach. Set up ex-

periments which will give meaningful

results regardless of whether data are
positive or negative; once you set up
a procedure, never, never alter it or
you will have to explain how and why
and what difference it made. Restrict
your study to a single variable so that
you don’t have to concern yourself
with complicating factors and there
will be no necessity for a comprehen-
sive discussion. Avoid experiments
which must be presented in the form
of figures or graphs and, by all means,

| exclude photographs. If all data can

be summarized in typewritten tables
you will save yourself time, money,
and frustration. (It’s even better if
you don’t need tables!)

The Literature Review. If you’ve fol-
lowed the advice above, your review
will have been written for you by a
former student and all you need to do
is paraphrase it slightly and bring it up
to date. If you should work on a topic
which hasn’t been reviewed recently,
depend exclusively on Chemical and
Biological Abstracts for information for
your own review. Thus you will avoid
the problem of trying to track down
journals which were hidden away at
the bindery all the time; you’ll also

1 save yourself many hours of reading

and trying to organize experimental
details which only make those lovely,
sweeping generalizations more difficult.
It goes without saying that you should
have made sure there is no significant
amount of foreign-language literature
on the subject. Remember to document
thoroughly every statement you make.
It really doesn’t matter that the idea is
now out of date or that the author

PERFORM CHEMICAL TESTS
FASTER, MORE ACCURATELY

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

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

WATER DETERMINATIONS
IN 4 MINUTES!

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

* trademark-(REpetitive PIPETS)

# LABINDUSTRIES

1802H Second Street
Berkeley, California 94710

See us at FASEB
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turned out to be an idiot—just so it’s
been published. One thing you don’t
have to worry about is punctuation;
trust your committee to put in any
commas you have omitted and to delete
most of those you have used; it salves
their consciences for failing to under-
stand or not caring about what you
have to say.

General Principles. Be sure that the
organization of your thesis follows
established, accepted, orthodox, con-
ventional, recognized, approved, hal-
lowed precedents. Whenever questions
of form arise it is safest to check with
the graduate school, though this may
require a lot of hiking. Never, never
do anything new, even to improve
clarity of presentation, unless you can
cite an established, accepted, orthodox,
conventional, recognized, approved,
hallowed precedent. Always keep in
mind the basic purpose of the thesis:
to satisfy the graduate school. Unequiv-
ocal presentation of data is far more
important than unequivocal data. But
most important of all is that the
margins are correct.

A. W. JAMES
Department of Biology,
Canisius College, Buffalo, New York

Performance of Retarded Children

Zigler and his co-workers have
amassed considerable and impressive
evidence demonstrating that a large
portion of what has been described
as “rigidity” on the part of the mental
retardate may be due to such motivat-
ing factors as social deprivation
(“Familial mental retardation: a con-
tinuing dilemma,” 20 Jan., p. 292).
However, we feel that he has mini-
mized certain other motivating factors
which influence the behavior of the
noninstitutionalized retardate. Specifi-
cally, we refer to the feelings of in-
adequacy which are inevitably generat-
ed as a result of the noninstitutionalized
retardate’s daily experiences with the
normal child. Indeed, in this sense, the
noninstitutionalized retardate probably
is under more environmental pressure
than his institutionalized counterpart.

In an unpublished study (/) we have
compared the performances of normal
children and institutionalized and non-
institutionalized retardates under vari-
ous rewards. The noninstitutionalized
retardate was found to perform for a
significantly longer period of time and
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at a faster rate than either of the
other two groups under “social” rein-
forcement (presence of the examiner
and verbal encouragement). Thus, we
feel that “success deprivation” may be
as important an influence on the be-
havior of noninstitutionalized retardates
as social deprivation is on the be-
havior of institutionalized retardates.
J. ROBERT NOONAN
JouN R. BARRY
Department of Psychology,
University of/Georgia, Athens 30601

Reference

1. J. R. Noonan and J. R. Barry, J. Educ. Res.,
in press.

Attention Research in 1896

Hess and Polt in two papers pub-
lished in Science [132, 349 (1960);
143, 1190 (1964)] have demon-
strated an effect of cognitive variables
on the size of the pupillary open-
ing. Great interest has been gen-
erated by their findings that interest-
ing visual stimuli and mental arith-
metic produce pupillary dilatation. The
availability of a subtle indicator of
attention holds promise in a number
of fields ranging from psychophysics
to personality.

Recently, while surveying literature
on early work on attention, I came
across an anticipation of cognitive
pupillometry in a paper by Heinrich,
Zeitschrift fiir Psychologie und Physi-
ologie der Sinnesorgane 9, 343 (1896).
He measured pupillary diameter with
an ophthalmograph while the subject
tried to identify a letter on a card
which was fixated centrally and at vary-
ing angles into the peripheral field.
Pupillary diameter tended to increase
with peripheral vision; this is attributed
to the greater attentive effort required
for peripheral vision. Heinrich also an-
ticipated the work of Hess and Polt
on the effect of mental arithmetic on
pupillary size. He found that difficult
mental multiplication was accom-
panied by a marked increase in pupil
diameter, 39 percent in the case of one
subject and 100 percent for another
subject. Heinrich made use of the data
to refute Helmholtz’s contention that
attention need not be correlated with
changes in the sense organ.

PAauL BAKAN
Department of Psychology,
Michigan State University,
Lansing 48823

Our signal averager
uses allits datapoints
for better resolution.
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DATA POINTS

More usable data points. In a signal averager,
resolution is a function of the number of
data points that can be placed within a
region of interest. Resolution can, therefore,
be a problem in any signal averager with a
minimum dwell-time per data point of longer
than the 39 usec. of our Model 7100 Data
Retrieval Computer (15.6 msec. for 400 data
points, display A, above). Many other signal
averagers have a minimum dwell-time per
data point as long as 78 usec. (31.25 msec.
for 400 data points, display B, above). Our
signal averager, the DRC, uses all of its data
points for signals that occur within as little
as 15.6 msec. Result: the DRC gives you
better resolution.

Pre- and post-analysis interval control. Another
way to improve resolution is to average only
meaningful signals. The DRC provides wide-~
range control of both pre-.and post-analysis
delay intervals. No data points are wasted
on signals occurring between stimulus and
response or during recovery after response.

Performance plus versatility. The DRC also
has an input sensitivity of 20 millivolts—
requiring no pre-amplification for many
applications. Besides transient-averaging, the
DRC will perform time- and interval-
histogram analysis, without add-on modules.
Now, all of the DRC’s performance and
versatility is available at a new, lower price:

g The Model 7100
Data Retrieval Computer.

| For more information
. on the DRC and its

S exciting new price,
consult your local
| Nuclear-Chicago sales
| engineer. Or write to us.

NUCLEAR-CHICAGO
CORPORATION

349 E. Howard Ave., Des Plaines, lil. 60018 U.S.A.
Donker Curtiusstraat 7, Amsterdam W.
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- No horoscopes

172

...but just look what this revolutionary
new balance with electronic output can do.

Years ago, many scales provided your for-
tune as well as your weight. The SARTORIUS
Series 3100 electronic top balance doesn't pro-
vide any horoscopes, but it does do so many
other things so quickly and so efficiently that it
more than makes up for this slight shortcoming.
For example, it will give asample’s weight on a
digital voltmeter (DVM) in less than a second.
In fact, response time of the SARTORIUS is 0.1
seconds, compared to ten seconds for conven-
tional top balances. What else?

The SARTORIUS will transmit the weighing re-
sults to any electronic indicator device that
suits your application, such as printer, com-
puter, calculator, sorter, card puncher, recorder
or what have you. With the SARTORIUS. you can

weigh quality control samples or production
samples faster and more economically than
ever before. What's more, results need never
be recorded manually, thereby avoiding any
chance of human error.

The new SARTORIUS electronic top-pan bal-
ance is available in two models, with capaci-
ties of 1,000 Gm. (accurate to 0.01 Gm.) and
3,000 Gm. (accurate to 0.1 Gm.).

But remember. .. no horoscopesl

sartorius balances
For more detailed information, write:

Sartorius Division

Brinkmann Instruments, Inc.

Westbury, N. Y. 11590
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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 aunthors are
affiliated.
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The Office of Science and Technology

Five years ago the United States and the U.S.S.R. were involved in
an intense cold war. There seemed urgent need for efficient use of
resources for research and development.

In this atmosphere the Office of Science and Technology was formally
established. Among other functions, the director of OST was to advise
and assist the President “with respect to major policies . . .” and with
“review, integration, and coordination of major federal activities in
science and technology. . . .” More than two-thirds of all research
and development work in this country is federally financed. Thus the
director of OST and his staff of 18, together with the President’s
Science Advisory Committee and some part-time consultants, were
expected to mastermind most R& D in this country.

After 5 years the structure of the science advisory apparatus remains
unchanged. However, the circumstances are different. Concern over
the Russian peril has faded and has been replaced largely by concern
over domestic issues, such as urban problems, and Vietnam. There
is another President, and another Science Adviser, and their styles
are not those of their predecessors.

Perhaps the greatest change is in the approach of Congress toward
problems involving science and technology. This in turn reflects altered
public attitudes. When the big problems were top-secret, the public
did not expect wide participation by Congress. However, contemporary
issues such as air and water pollution are matters on which the people
expect participation by and action from their representatives. Another
prod has come from the widespread belief that federal R & D funds
are a key to economic progress. Whatever the causes, Congress today
effectively participates and often leads in science policy making.

The prospects are that Congress will seize an even larger role.
Congress controls the purse. It also provides effective means of shaping
and weighing public opinion, through congressional hearings. When
the issues are simple and dramatic, the President can dominate the
scene. When the issues are many and complex, Congress can take
the lead, as it did on pollution, An important aspect of hearings is the
public record that results. These documents are valuable sources of
technical information, and they often influence members of Congress.

During the past 2%2 years Congress has availed itself of a new
mechanism, the Science Policy Research Division of the Legislative
Reference Service of the Library of Congress. In the last fiscal year,
33 committees or subcommittees of Congress sought assistance from the
Division, and 168 representatives and 54 senators called on the Division
for help. The Division has prepared a series of excellent reports. The
latest of these* is a rich source of information concerning OST. Within
the limitations of his opportunities, the director, Donald Hornig, has
done a good job. However, in comparison with the scholarly record
compiled by Congress and its Library staff, or in comparison with the
output of ideas in the publications of the National Academy of Sciences,
OST and the White House science apparatus have not been very produc-
tive. Such a performance would have been merely regrettable under the
circumstances of 5 years ago. Today, this deficiency is costly of prestige
and could lead to a back seat in science policy making.

—PuiLip H. ABELSON

*The report is available from The Military Operations Subcommittee, House of Repre-
sentatives, B 373 Rayburn Building, Washington, D.C. 20025.
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Liquid Scintillation
BREAKTHROUGH!

will be introduced at

PACKARD EXHIBITS
1967 Federation Meeting

Conrad Hilton,Booth 82 - Palmer House, Booth 916

Be There!

Tri-Carb°Spectrometers
are available
in every price range

PACKARD INSTRUMENT COMPANY, INC.
2200 WARRENVILLE ROAD « DOWNERS GROVE, ILLINOIS B0515
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Laboratory Animal Care Products
from Lab Cages Inc.

Lab Cages Inc., a subsidiary of Becton, Dickinson and Company, is
concerned with developing tools for animal experimentation and breeding.
Specifically, we offer specialized and unique isolation environments

for small animals; more traditional housing systems for laboratory
animals; and a variety of accessories for animal care, production and
research. Some of our products are described on these pages. Our
complete catalog describes the entire line in detail. Please write for it.

Isosystem
isolation housing system for small animals

This is a coordinated isolation housing system for
breeders and researchers which easily

and effectively provides a separate,

protected environmentwithinany fi.

existing environment. This sys-
tem permits animals to be raised
in a manner which tends to
isolate them from harmful en-
vironmental influences (air-
borne contaminants such as
viruses, insects, dust and dirt;
and light, noise, and sudden
temperature changes)—with-
out expensive installations.
Such protected enviroments have
been shown to help control diarrheal
diseases of infant mice, to increase ani-
mal production, to minimize the intro-
duction of the unwanted environmental
influences that can complicate or disrupt
research programs, and to help control
cross-contamination in animal colonies.




The complete system consists of
these three coordinated components:

Isocap disposable filter cap:

Fabricated of a translucent compressed fiberglass
filter web, it provides good particle retention without
serious restriction of air flow. Although designed for use
with the ISOCAGE laboratory cage, it can often be
adapted for use with many existing “shoebox” cages.

Isolid cage lid:

Coordinates with the other units of the ISOSYSTEM.
Features a spacious food hopper and water bottle
holder. New innovation: a special hinged divider that
greatly facilitates stacking for storage (patent pending).
Now lids with dividers can actually be nested. Available
with chrome-plating or in stainless steel.

Isocage laboratory cage:

This plastic cage features a special molded flange that
permits the ISOCAP filter cap to fit snugly to effectively
create a practical isolation environment. These cages
are available in high-impact polypropylene, styrene
acrylonitrile, polycarbonate and also an inexpensive
disposable polypropylene. They are designed for
especially efficient storage: 13 can be nested in the
space usually occupied by 6 standard cages of

the same size.

Write for detailed specifications and prices.

Isolab
isolation laboratory for small animals

The new ISOLAB system provides a means for totally and continuously isolating
laboratory animals from airborne contamination of all kinds while still permit-
ting the entry and exit of animals and supplies. This self-contained laboratory
offers an immediate, moderately-priced environment for germ-free work 4
without the need for expensive installations or complex blower systems. £
For these reasons, the ISOLAB isolation laboratory
is ideal for any experimental situation in which
both isolation and manipulation of animals /
is desired. .

The basic system is a completely functional
unit with a base with two filter packs, an
upper protective canopy with support
wires, entry port and one pair of gloves.

A Subsidiary of Becton,

Dickinson and Company

126 John Street, Hackensack, N. J. 07602
Telephone 201-487-6266

ISOSYSTEM, ISOCAP, ISOLID,
ISOCAGE, ISOLAB are trademarks of
Becton, Dickinson and Company.



MICRO-TEK—First in Technology with
state-of-the-art advancements in G.C.
detectors and instruments for pesti-
cide and biomedical analyses.

THREE
PRESTIGE
LINES

OF ANALYTICAL INSTRUMENTATION

MT 220 Biomedical
and Pesticide Analyzer

R. L. STONE CO.—Most respected au- UNICAM—World's leading manufac-

thority in technology and instrumen- turer of spectrophotometers, known
tation for differential thermal anal- for the most advanced techniques in

ysis and thermogravimetric analysis. design and quality engineering.

Differential Thermal SP 800 Ultraviolet and
Analysis Apparatus Visible Spectrophotometer

u— ™ MICRO TEK

WV VHI)id UNICAM

’Analytical Instruments .R. L. STONE
HOME OFFICE: 6500 TRACOR LANE, AUSTIN, TEXAS
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Yes, it's a speed merchant. With 400,000 plus g-capabilities, our B-60 Ultracentrifuge can
take you into areas of biological research where you've never gone before. On the other hand,
it also provides volumes to 2 liters. What's the secret of such versatility? Our computer-
designed rotors that never need derating. Fact: IEC long tube rotors offer high resolution
density gradients never before attained. Fact: IEC large volume preparative-fixed angle rotors
offer unmatched capacities and g forces. The same applies for our Model B-35. IEC rotors give
this one machine the capabilities of two: a true preparative ultracentrifuge and a high-speed,
high-volume refrigerated centrifuge. Write IEC for information on the most advanced ultra-
centrifuge systems available today. Ask for Bulletins B-60 and B-35.

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE » NEEDHAM HEIGHTS, MASSACHUSETTS 02194.
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New Enironmental
Rooms & Incubators

For cultures, biologicals, animal rearing, food sam-

pling, etc., Tenney space age technology now
produces a new line of environmental rooms and
incubators. These new rooms and incubators give
precise temperature control from —40° C to +4-60° C
in one of four ranges. They range in size from
2'x3'x5" to 12'x18'x7'. Write today for complete
information.

LPelialab

by" Menney

ENGINEERING, INC,

1090 Springfield Road * Union, New Jersey 07083

ULTRA-LOW
TEMPERATURE
CABINETS

& 114 to 22 cu. ft. capacity

* RESEARCH e Pulldowns from ambient to —140°F.

¢ STORAGE ® Precision accuracy to *=1°F. cycle
control

« SEASONING ® Full year warranty on parts, work-

e TESTING manship, and preauthorized service

# Indicator-Controllers, Alarm Systems,
. 7 day recorders, casters, etc., available
e Storage magazines and canisters
* Prompt delivery
® Enviable performance record—ask for
list of customers served

For your free Revco File Folder show-
ing all Revco low temperature cabinets,
write Revco, Dept. 5-47

INDUSTRIAL PRODUCTS DIVISION
REWVCO IN.

Deerfield, Michigan
The Ultimate in Low Temperature Cabinets

268

6305

Get ’em while
they’re hot!

New C-14 Research Compounds

p-Aminohippuric acid- (carboxyl-C-14)
Cyclohexylcarboxylic acid- (carboxyl-C-14)
Cytidine-2-C-14

2-Deoxy-D-glucose-UL-C-14
2-Deoxy-D-ribose-UL-C-14

D-Fucose-UL-C-14

Gold thioglucose- (glucose-UL-C-14)
2-Ketoglutaric acid-UL-C-14

L-Lactic acid-UL-C-14
Pentaerythritole-UL-C-14

Thymidine-2-C-14 5-monophosphate (TMP-2-C-14)
Thymidine-2-C-14 5’-triphosphate (TTP-2-C-14)

A dozen new labeled compounds air shipped under
ICN’s permanent policy of same day service.
Exacting in quality, these in-stock chemicals are
backed by our exclusive guarantee to meet or exceed
your standards.

That means we make certain they’re pure. And hot.

4
B

Leading Manufacturer in Chemicals for Research

Chemical & Radioisotope Division
13332 East Amar Road

City of Industry, California 91743
Telephone: (213) 962-3475

THE KLETT FLUORIMETER

No. 2070

Designed for the rapid and accurate determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS ¢ BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM.
ETERS « KLETT REAGENTS « COLONY MARKER AND TALLY

K/g;f Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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up studies on such cases of poisoning
have been performed. Among other
common poisons of significance at all
age levels, Done cited carbon monox-
ide, barbiturates, tranquilizers and sed-
atives, glutethimide, and psychedelic
substances. Thus, in addition to acci-
dental poisonings, we must consider
suicidal and environmental poisonings
as well as the growing problem of in-
tentional abuse of drugs and solvents.

A number of panelists talked about
the role of oxygen poisoning and of
cerebral anoxia and asphyxia. Sokoloff
(NIMH) postulated a possible correla-
tion between rate of cerebral blood
flow and sensitivity to anoxia. He noted
that in the middle of the first decade
of life the brain may account for as
much as 50 percent of the total basal
oxygen consumption of the body. Low-
den (Hospital for Sick Children, To-
ronto) reported the experimental find-
ing that asphyxia in cats produced a
fall in the sialic acid content of cere-
bral gangliosides; he related the ob-
servation that the concentration of this
acid in the gangliosides of patients dy-
ing from cyanosis was also sharply re-
duced. Behrman (University of Oregon
Medical School) discussed basic con-
cepts of placental transport as they re-
late to the administering of a particu-
lar drug to pregnant women, and the
pathophysiology of the development of
fetal anoxia. Rubinstein (Stanford Uni-
versity School of Medicine) essayed
an analysis of the pathogenesis and
mechanism of neonatal anoxia, draw-
ing attention to the age-dependent dif-
ferences in histologic responses to
anoxia of the human brain.

In an examination of model systems
of chemically induced mental retarda-
tion, the role of vitamin D was dis-
cussed by Wiltse (University of Cali-
fornia School of Medicine, Los Ange-
les). Lowe (University of Florida, Col-
lege of Medicine), who is chairman
of the Committee on Nutrition of the
American Academy of Pediatrics, re-
viewed this Committee’s investigations
into the vitamin D problem. The Com-
mittee found that the daily requirement
of this vitamin can be fully met by a
ration of 400 units per day. Lowe
touched upon the complex problems
inherent in any attempt by govern-
ment agencies, such as the Food and
Drug Administration, to impose limits
on the permissible use of food addi-
tives or drugs without arousing unwar-
ranted public apprehension about the
dangers involved.

Other model systems of brain dam-
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All cages available in these materials . . .

POLYCARBONATE. Completely autoclavable, tem-
peratures to 290°F (143°C.) Transparent, Un-
breakable.

POLYPROPYLENE. Economical, washable and sani-
tizable at temperatures to 250°F (121°C). Resists
chemicals and solvents. Translucent. Good impact
resistance.

ACRYLONITRILE. A clear material at a budget price.
Temperatures to 180°F (82°C).

DISPOSABLE ECONO-CAGES

Low-cost disposable cages make

cleaning obsolete.

« Throwaway cages eliminate labor
and cleaning equipment costs
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ECONO-CAGE #21, Clear, polystyrene

rigid cage for mice.
11%2” x 7%2” x 5” deep.

ECONO-CAGE LIDS

Models available to fit all cages: zinc
plated steel; single-piece galvanized
wire mesh; galvanized wire mesh
mounted on polycarbonate plastic
frame; stainless steel.

ECONO-METABOLISM UNITS

A plastic metabolism unit with 100%

visibility for less than $40.

» Complete separation of urine and,
feces

« Clear, unbreakable polycarbonate

« Withstands temperatures to 290°F
(143°C)

ECONO-CAGE #110. For mice and

hamsters.
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RESTRAINING CAGES
Provide maximum visibility and easy
access to restrained rodents. Avail-

able in three sizes.
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age caused by exogenous agents were
the heavy metals, notably lead, mer-
cury, and thallium. Harrison (Balti-
more City Hospital) appraised the
problem of lead poisoning and its pos-
sible mechanisms; he described mea-
sures being taken in Baltimore and
other cities to control this environ-
mental problem. He stressed that
lead poisoning is most commonly
seen in children from slum areas, who
have easy access to lead contained in
paint on walls and other surfaces. As
many as 5 percent of children from
such slum areas were found to have
significant blood levels of lead. . Harri-
son raised the question of possible
chronic brain damage from continuous,
low-level exposure to lead, thus result-
ing in subclinical blood lead levels. Pre-
ventive steps must include changes in
the physical environment; cases of
frank poisoning can be effectively
treated with chelating agents. Kurland
(Mayo Clinic) described an example of
industrial water pollution which led to
an outbreak of a disease resembling
cerebral palsy among children in Min-
amata, Japan. The disease was caused
by organic mercury compounds that
were discharged into the bay as waste
from a vinyl chloride-producing plant.
The compound was subsequently in-
gested with the water by fish fed to
the victims. (Brief mention was also
made of thallotoxicosis.)

Comments by Eeckels (University of
Lovanium, Republic of Congo) illumi-
nated the perspective from which men-
tal retardation is viewed in some of
the underdeveloped countries. In such
countries the phenomenon is common-
ly due to states of deficiency rather
than to intake of exogenous agents.
Mentally retarded children do not pose
a serious problem simply because the
environment is too harsh to allow them
to live very long.

A highlight of the conference was
an address by James L. Goddard (com-
missioner of the Food and Drug Ad-

‘ministration). He canvassed the broad

responsibilities of his agency in the
realm of consumer protection, re-
viewed experience to date in the fields
of drug, food additive, and pesticide
regulation, and sketched future plans
and projects.

In remarks concluding the confer-
ence, Goldstein (Stanford University
School of Medicine) reformulated the
major problems raised; cited the diffi-
culty of screening drugs with potential
neurotoxicity in animals; and under-
scored the need for vastly intensified
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efforts aimed at full clarification and
prevention of cases of brain damage
due to exogenous chemical agents. Pro-
tection of the public is the primary
goal.

In their final recommendations the
participants made the following points:

1) There is a strong need for con-
tinued and greatly expanded basic re-
search relating to the developing nerv-
ous system.

2) Another paramount need is for
the development of more effective mon-
itoring systems for the collection and
dissemination of data on drugs and
toxic agents. The group welcomed the
initiative of the FDA in embarking
on a comprehensive review of drug
efficacy, which should be immensely
helpful in facilitating the evaluation of
drug effects.

3) Long-term, follow-up studies
should be undertaken of patients known
to have been intoxicated, and surveil-
lance of intoxicated patients should be
maintained so that possible latent ef-
fects leading to manifestations of brain
damage may be detected.

4) Massive efforts should be insti-
tuted to gather data to determine wheth-
er a relationship exists between the in-
cidence of damage to the central nerv-
ous system and changes in environment
and continued exposure to drugs and
other agents. There was strong empha-
sis on the need for planning and study
to devise appropriate, effective, method-
ological approaches in order to attain
these objectives.

The meeting was held under the
sponsorship of the National Institute
of Neurological Diseases and Blindness.
Detailed proceedings of the conference
will be published by the Institute.

Guy M. McKHANN
Stanford University School of
Medicine, Palo Alto, California 94304
SUMNER J. YAFFE
State University of New York at
Buffalo, School of Medicine, Buffalo

Forthcoming Events

April

20-22. Biological Energy Conversion,
conf., NASA Ames Research Center, Mof-
fett Field, Calif. (Letters and Science Ex-
tension, Univ. of California, 2223 Fulton
St., Berkeley)

20-22. Ohio Acad. of Science, 76th an-
nual mtg., Dayton, Ohio. (J. H. Melvin,
Executive Officer, The Academy, 505 King
Ave., Columbus, Ohio 43221)

21-24. American Oil Chemists’ Soc.,
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manufacturer of plastic cages. They stand by themselves,
without supports.
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scientific laboratory.
No. P4518X—diSPo® Micro Pipets
Pro ducts Capacity, ml. p:fcl;asse 6 sl':gs.
: 0.02 (200)
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Send for your free copy of the S/P 1965 Glassware Catalog.
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ELECTROD

Always ready for immediate use. Adaptable
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U.S.A. plant. Choose from more
than 20 different types.

Ask your
Laboratory Supply Dealer,
or write to:

PHOTOVOLT

1115 Broadway, New York, N.Y. 10010
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Memphis, Tenn. (C. H. Hauber, Executive
Secretary, 35 E. Wacker Dr., Chicago, Il1.)

23-27. American Soc. of Mechanical
Engineers, Chicago, Ill. (Meetings Man-
ager, The Society, 345 E. 47 St., New
York 10017)

27-28. Care of Animals for Medical
Research, symp., Kingston, Ont., Canada.
(D. B. Jennings, Dept. of Physiology,
Queen’s University, Kingston)

27-29. Southwestern Psychological As-
soc., 14th annual, Houston, Tex. (Mrs. C.
Cleland. Southwestern Psychological As-
soc., 2104 Meadowbrook Dr., Austin, Tex.
78703)

27-29. Wildflower Pilgrimage, 17th an-
nual, Great Smoky Mountains Natl. Park.
(Dept. of Botany, Univ. of Tennessee,
Knoxville 37916)

28-29. Biology Colloquium, 28th an-
nual mtg., Corvallis, Ore. (W. P. Lowry,
1967 Biology Colloguium, Dept. of Sta-
tistics, Oregon State Univ.,, Corvallis)

28-29. Physics of Superconducting
Devices, symp., Univ. of Virginia, Char-
lottesville. (B. S. Deaver, Jr.,, Organizine
Committee, Dept. of Physics, Univ. of
Virginia, Charlottesville 22903)

28-30. Wisconsin Acad. of Sciences,
Arts and Letters, annual mtg., Wisconsin

State Univ.,, Oshkosh. (J. Thompson,
Birge Hall, Univ. of Wisconsin, Madison
53706)

29. American Soc. for Clinical Nutri-
tion, annual mtg., Atlantic City, N.J. (A.
B. Eisenstein, 818 S. Meramec Ave., St.
Louis, Mo. 63105)

29-4. American Ceramic Soc., 69th an-
nual mtg., New York, N.Y. (Technical,
Secretary, The Society, 4055 N. High St.,
Columbus 14, Ohio)

30-3. Underwater Technology Conf.,
American Soc. of Mechanical Engineers,
Hampton, Va. (Meetings Manager, The
Society, 345 E. 47 St., New York 10017)

30-5. International College of Surgeons,
congr., Bal Harbor, Fla. (S. E. Henwood,
1516 Lake Shore Dr., Chicago, Ill. 60610)

May

1-2. Adhesion (Cold Welding) of Ma-
terials in Space Environments, natl. symp.,
American Soc. for Testing and Materials,
Toronto, Ont., Canada. (The Society,
1916 Race St., Philadelphia, Pa. 19103)

1-2. Association for Research in Oph-
thalmology, Clearwater Beach, Fla. (H.
E. Kaufman, Dept. of Ophthalmology,
Univ. of Florida College of Medicine,
Gainesville 32601)

1-2. Colloquium on the Pupil, Univ. of
Pennsylvania, Philadelphia. (A. Laties,
Room 188, Old Medical School Bldg.,
Univ. of Pennsylvania School of Medi-
cine, Philadelphia 19104)

1-2. Rocky Mountain Bioengineering
Symp., Univ. of Colorado Medical Center,
Denver. (RMBS, P.O. Box 59, USAF
Academy, Colo. 80840)

1-2. 1967 Rural Electrification Conf.,
Cedar Rapids, Iowa. Office of Technical
Activities Board, (Inst. of Electrical and
Electronics Engineers, 345 E. 47 St., New
York 10017)

1-3. American Astronautical Soc., 13th
annual mtg., Dallas, Tex. (R. Gilmer,
Varo, Inc.,, 800 Garland Ave., Garland,
Tex.)
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« Animals can be held exactly where desired
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1. HYLAND LDH ISOZYMES TEST

for semiquantitative differentiation of lactic dehydrogenase isozymes

2. HYLAND HEMOGLOBIN ELECTROPHORESIS TEST

for separation, differentiation, and identification of human hemoglobins

3. HYLAND HAPTOGLOBIN ELECTROPHORESIS TEST

for semiquantitative determination of human serum haptoglobin
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method. Kits contain reference controls,
agar gel plates, and all necessary reagents |
and equipment, except for a power
supply, for up to 60 LDH or hemoglobin
determinations and up to 30 haptoglobin
determinations. A power supply which will
provide a current of up to 100 ma. is avail-
able separately. Write for complete details,
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Los Angeles, California 90039
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For every different column chromatography elution gradient, conven-
tional gradient formers require you to guess at a set of initial concen-
trations and try them out...over and over...and over. And again the
next time you need a different gradient. Not to mention the repetitive
mixing of solutions and refilling the little tanks each time the same
gradient run is made. Why surround yourself with such time-consuming
and expensive work?

Here's a made to order “rescue unit” for you. It's called the Dialagrad.

The Dialagrad is ISCO’s programmed gradient pump for column chroma-
tography and similar applications. Any gradient formed by combin-
ing two liquids can be programmed into the instrument just by setting
a series of eleven concentration dials. These dials determine a 10-
straight line segment approximation of any desired function of con-
centration vs. delivered volume. Program duration is adjustable from
10 minutes for forming density gradients to 12 days for long elutions.
There are 10 calibrated flow rates from 0.5 to 500 ml. per hour. Nor-
mal maximum_ pressure is 50 p.s.i. and an optional booster will raise
it to 1,000 p.s.i.

ISCO also manufactures a complete line of Fraction Collectors and
Ultraviolet flow monitors.

For further information on
eliminating the guessing,

T i 1
e ow. O e mixing, sloshing around,
i ;,,ﬂn « 8 and guessing again, ask
oL . for Dialagrad brochure
o9 DP27D.
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'Sco INSTRUMENTATION SPECIALITIES COMPANY, INC.
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The answer depends on your needs and not on
an attempt to dimensionalize sensation. That is,
do you want it small, medium or large? Mini-
freezer solves the small requirement. An island
of cold in a tiny container, Minifreezer is a con-
trolled temperature chamber that can be used
anywhere to save time, effort, money and space.

Consider the advantages of having a self-con-
tained freezer that will take the temperature as
low as —55°C and yet is about the size of a
standard thermos bottle. No trips to a big freezer
— quick freezing of samples where they are
gathered — environmental testing — storage —
you name it. Capacities range from 80 ml to 1500
ml and you can control the temperature set point
directly.

If the dimension of cold for your needs runs
around the size of a cocktail shaker, you ought
to see the Minifreezer. Catalogs on request. Cock-
tails, if you are brave enough to ask for a
demonstration.

SCIENTRONICS INC.

SUBSIDIARY \ OF HOKE INC.

2 TENAKILL PARK/CRESSKILL, N.J.
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1-3. Geology and Technology of Gulf
Coast Salt, symp., Louisiana State Univ.,
Baton Rouge. (D. H. Kupfer, Dept. of
Geology, Louisiana State Univ., Baton
Rouge 70803)

1-3. Markov Processes and Potential
Theory, spring symp., Madison, Wis. (J.
Chover, Mathematics Research Center,
Univ. of Wisconsin, Madison 53706)

1—4. American Soc. of Lubrication En-
gineers, 22nd anrual, Toronto, Ont., Can-
ada. (The Society, 838 Busse Hwy., Park
Ridge, Ill. 60068)

1-4. Pulp Bleaching Conf., 4th intern.,
Toronto, Ont., Canada. (Canadian Pulp
& Paper Assoc., Technical Section, 2280
Sun Life Bldg., Montreal 2, P.Q.)

1-5. American Industrial Hygiene As-
soc., conf., Chicago, Ill. (The Association,
14125 Prevost, Detroit, Mich. 48227)

2-4. Purdue Industrial Waste Conf.,
Lafayette, Ind. (D. E. Bloodgood, Purdue
Univ. of School of Civil Engineering,
Lafayette 47907)

2-5. Biological Effects of Pesticides,
conf. New York Acad. of Sciences, New
York, N.Y. (Executive Director, The Aca-
demy, 2 E. 63 St., New York 10021)

2-5. Pulp and Paper Industry Tech.
Conf., Houston, Tex. (W. S. Hines, West-
inghouse Electric Corp., Box 4808, At-
lanta, Ga. 30302)

2-5. Use of Subhuman Primates in Drug
Evaulation, symp., Southwest Foundation
for Research and Education, San Antonio,
Tex. (L. R. Smith, Jr., The Foundation,
P.O. Box 2296, San Antonio 78206)

3-5. Human Factors in Electronics, 8th
annual symp., Institute of Electrical and
Electronic Engineers, Palo Alto, Calif.
(R. J. Randle, Biotechnology Div., Ames
Research Center, Moffett Field, Calif.)

3-6. Rare Earth Research Conf., 6th,
Gatlinburg, Tenn. (W. C. Koehler, Solid
State Div., Oak Ridge Natl. Lab., Oak
Ridge, Tenn. 37831)

3-7. Fifteenth Colloquium, Protides of
Biological Fluids, Brugge, Belgium. (The
Colloquium, P.O. Box 71, Brugge 1)

4-5. Fiber Soc., Asheville, N.C. (The
Society, Textile Research Inst., P.O. Box
625, Princeton, N.J.)

4--5. Salt-Water Encroachment of Aqui-
fers, symp., Louisiana State Univ., Baton
Rouge. (E. J. Dantin, Louisiana Water
Resources Research Inst., Louisiana State
Univ., Baton Rouge 70803)

4-6. Society for American Archaeology,
Ann Arbor, Mich. (E. M. Davis, Dept.
of Anthropology, Univ. of Texas, Austin
78712)

4-7. Association of Clinical Scientists,
Orlando, Fla. (R. P. MacFate, 300 N.
State St., Apartment 5322, Chicago, Il
60610)

5-7. American Acad. of Psychoanalysis,
Detroit, Mich. (M. Carroll, The Acad-
emy, 125 E. 65 St., New York 10021)

5-7. Society of Biological Psychiatry,
scientific conv., Detroit, Mich. (The So-
ciety, 2010 Wilshire Blvd., Los Angeles,
Calif. 90057)

6. Central States Entomological Soc.,
42nd annual, Univ. of Missouri, Co-
lumbia. (R. B. Mills, Dept. of Entomol-
ogy, Kansas State Univ.,, Manhattan
66504)

6-8. World Dredging Conf., New York,
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N.Y. (M. Richardson, P.O. Box 88, Palos
Verdes Estates, Calif. 90274)

7-11. Third Pan American Cancer
Cytology Congr., New York, N.Y. (J. E.
Ayre, The Congress, 115 E. 69 St.,, New
York 10021)

7-12. Electrochemical Soc. Sets, spring
mtg., Dallas, Tex. (The Society, 30 E.
42 St.,, New York 10017)

7-12. Petroleum Symp., Banff, Alta,,
Canada. (Director, Dept. of Extension,
Univ. of Alberta, Edmonton, Alta.)

8-10. American Oil Chemists’ Soc.,
58th annual, New Orleans, La. (The So-
ciety, 35 E. Wacker Dr., Chicago, Ill.
60600)

8-10. Static Electrification, 2nd conf.,
Inst. of Physics and Physical Soc., Lon-
don, England. (Meetings Officer, The So-
ciety, 47 Belgrave Sq., London, S.W.1)

8-10. International Conf. of Mechan-
ics of Composite Materials, Philadelphia,
Pa. (T. Ryan, Space Sciences Lab., Gen-
eral Electric Co., P.O. Box 8555, Phila-
delphia 19101)

8-10. Symposium on Origin and Dis-
tribution of the Elements, Paris, France.
(E. Ingerson, Dept. of Geology, Univ. of
Texas, Austin 78712)

8—11. G-MTT 1967 Intern. Microwave
Symp., Boston, Mass. (Inst. of Elec-
trical and Electronics Engineers, 345 E.
47 St.,, New York 10017)

8-11. Molecular Association in Biology,
intern. symp., Paris, France. (B. Pullman,
Director, Institut de Biologie Physico-
Chimique, 12, rue Pierre Curie, Paris 5°)

8—-12. American Soc. of Civil Engineers,
Seattle, Wash. (W. H. Wisely, The Soci-
ety, 345 E. 47 St., New York 10017)

8-12. Color Measurement Seminar,
Clemson Univ.,, Clemson, S.C. (H. J.
Keegan, School of Industrial Management
and Textile Science, Clemson Univ.,
Clemson 29631)

8-13. Nuclear Activation Techniques
in Life Sciences, symp., Intern. Atomic
Energy Agency, Amsterdam, Netherlands.
(J. H. Kane, Conferences Branch, Div. of
Technical Information, Atomic Energy
Commission. Washington, D.C. 20545)

9-11. Electron, Ion and Laser Beam
Technology, 9th annual symp., Institute
of Electrical and Electronics Engineers,
Berkeley, Calif. (C. Susskind, Electrical
Engineering, Univ. of California, Berke-
ley 94720)

9-11. Packaging Industry Technical
Conf., New York, N.Y. (Office of Tech-
nical Activities Board, Inst. of Electrical
and Electronics Engineers, 345 E. 47 St.,
New York 10017)

11-12. Canadian Operational Research
Soc., 9th annual conf.,, Ottowa, Ont.,
Canada. (Chairman, The Society, Box
120, R.R. No. 1 Ottawa, Ont.)

12-13. Association of University Ra-
diologists, annual mtg., Philadelphia, Pa.
(S. Rogoff, Dept. of Radiology, Univ. of
Rochester Medical School, Rochester,
N.Y. 14620)

12-13. North Carolina Acad. of Sci-
ence, Duke Univ.,, Durham. (J. A. Yar-
brough, Meredith College, Raleigh, N.C.
27602)

12—13. Northern and Southern societies
for Electron Microscopy, joint mtg., An-
aheim, Calif. (R. F. Bils, Hancock Foun-

ideal syringe
for absolute

dCCUraCy

With a liquid delivery accuracy
within ==1% and a repeatable
accuracy within +-1%, Hamilton's-
701N has become the standard
measuring device in laboratories
throughout the world. 10 . capac-
ity, leak-tight to 5 atmospheres
pressure. Constructed of stainless
steel and alkali-resistant glass,

Write for 700 Series Brochure

HAMILTON COMPANY

P. 0. Box 307-K
Whittier, California
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dation, Univ. of Southern California, Los
: Angeles 90007)
- - 14-19. Institute of Food Technologists,
Radlatlon E ects 27th annual, Minneapolis, Minn. (The
Institute, 221 N. LaSalle St., Chicago,

n - -
l n O ptl ca I M ate rI a Is 111‘146—01690.1 )Society of Photographic Scien-

tists and Engineers, annual conf., Chicago,
1. (W. S. Dempsey, Itek Corp., 1735
Eye St., NW, Washington, D.C. 20006)

15. Biomacromolecules, symp., New
York Soc. of Electron Microscopists and
New York Univ. School of Medicine,
New York, N.Y. (S. S. Breese, Jr.,, Plum
Island Animal Disease Lab., Box 848,
Greenport, Long Island, N.Y. 11944)

15-17. Aerospace Electronics Conf.,
SPECTROGRAPH 19th annual cont., Dayton, Ohio. (Inst.
of Electrical and Electronics Engineers,
Dayton Office, 1414 E. 3 St., Dayton 3)

15-17. Diagnosis and Treatment of
QUQRS‘;E‘?LE i Deposited Radionuclides, intern. symp.,
Richland, Wash. (T. Bauman, The Sym-
posium, P.O. Box 999, Richland 99352)

15-17. Chemical and Petroleum Instru-
mentation Symp., 8th natl.,, Instrument
Soc. of America, St. Louis, Mo. (S. A.

\ IRRADIATED REGION Young, Honeywell, Inc., 2146 Hampton
OF CRYSTAL St., St. Louis 63139)
15-17. Biomedical Sciences Instrumen-
PULSED X
LIGHT SOURCE tation Symp., Sth natl, Instrument Soc.
of America, Albuquerque, N.M. (The So-
, VIEW ALONG LIGHT BEAM ciety, 530 William Penn Pl., Pittsburgh,
PLAN VIEW Pa. 15219)

15-17. Radicecology, 2nd natl. symp.,
Pulsed Electron Bombardment of Solids Univ. of Michigan, Ann Arbor. (F. C.
Evans, Dept. of Zoology, Univ. of Mich-
igan, Ann Arbor)

Wh t d f t f d 15—17. Technical Literature Abstracting
a e ec s are Orme and Indexing, 3rd annual institute, Wash-
ington, D.C. (Director, Center for Tech-

0.01 microsecond nology and Administration, American

Univ., 2000 G St., NW, Washington, D.C.

after irradiation? | . MidcAmstica Sy, on Seer

troscopy, 18th annual, Chicago, Ill. (W.
K. Baer, Nalco Chemical Co., 6216 W.
66 Place, Chicago 60038)

15-18. Society of Plastics Engineers,
= n 25th  annual technical conf., Detroit,
NRL |nV|teS you Mich. (R. D. Forger, The Society, 65

- Prospect St., Stamford, Conn. 06902)
th 15-19. Society of Photographic Scien-
to help flnd e answer- tists and Engineers, annual conf.,, Chi-

cago, IlIl. (R. J. Mazor, Nugent-Williams

This is just one of the problems currently being studied at the Naval Studies, Inc., 120 N. Pulaski Rd., Chi-
Research Laboratory. There are hundreds of others equally intriguing. cago) .
NRL, the Navy’s corporate laboratory, is engaged in research and 15-20. Space Technology and Science,
. - ; . : 7th intern. symp., Tokyo, Japan. (S. No-
development embracing practically all branches of physical and engineering

zawa, ISTS-Tokyo, 1967, Japanese Rocket
Soc., Yomiuri Newspaver Bldg., 1, 3-
chome, Ginza-Nishi, Chuo-ku, Tokyo)

science and covering the entire range from basic investigations of
fundamental problems to applied and developmental research.

The Laboratory has current vacancies and a continuing need for 15-26. Workshop in Heat Transfer
physicists, chemists, metallurgists, mathematicians, oceanographers, Computer Programs, Univ. of California,
engineers (electronic and mechanical), and technical editors and Los Angeles. (Engineering Extension,
writers for challenging assignments. . Room 6266, Boelter Hall, Univ. of Cali-

Persons appointed receive the full benefits of career Civil Service fornia, Los Angeles 90024)
including regular salary increases and liberal retirement. The 16-18. National Telemetering Conf.,
Metropolitan Area offers excellent living conditions and recreational San Francisco, Calif. (L. Winner, 152 W.

42 St., New York 10036)

facilities to suit a variety of needs. Six local universities provide 16-19. Society for Experimental Stress

opportunities for graduate study in almost any field. ) Analysis, Ottawa, Ont., Canada. (B. E.
The Laboratory encourages its employees to further their professional Rossi, The Society, 21 Bridge Sq., West-
education. Send resume or Standard Form 57 to: port, Conn. 06882)

16-20. Solid Inorganic Phosphates, in-

The Director (Code 1818-6) tern. colloquium, Toulouse, France. (Sec-
Naval Research Laboratory retariat du Colloque International sur les
£ Washington, D.C. 20390 Phosnhates Mineraux Solids, Dept. de
An Equal Opportunity Employer Chimie Inorganique, Faculté des Sciences,
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38, rue des Trente-Six Ponts, 31-Toulouse)

17-22. Fresh Water from the Sea, 2nd
European symp., Athens, Greece. (A. A.
Delyannis, P.O. Box 1199, Athens-
Omonia)

18. Washington Acad. of Sciences, mtg.,
Washington, D.C. (R. P. Farrow, Natl.
Canners Assoc., 1133 20th St., NW, Wash-
ington, D.C. 20036)

18-19. Midwest Symp. on Circuit The-
ory, Purdue Univ., West Lafayette, Ind.
(B. J. Leon, School of Electrical Engi-
neering, Purdue Univ.,, West Lafayette
47907)

18—-19. Southern Textile Research Conf.,
Hilton Head Island, S.C. (A. L. Smith,
Chatham Manufacturing Co., Elkin, N.C.
28621)

20-24. Recent and Ancient Deltaic De-
posits, seminar, Louisiana State Univ.,
Baton Rouge. (J. M. Coleman, Coastal
Studies Inst., Dept. of Geology, Louisiana
State Univ., Baton Rouge 70803)

21-24. American Inst. of Chemical En-
gineers, mtg., Salt Lake City, Utah. (F.
J. Van Antwerpen, The Institute, 345 E.
47 St., New York 10017)

21-26. Nondestructive Testing, Sth in-
tern. conf., Montreal, P.Q., Canada.
(Conf. on Nondestructive Testing, P.O.
Box 95, Verdun 19, P.Q)

22-24. Conference on Frequency Gen-
eration and Control for Radio Systems,
London, England. (J. L. Regan, Inst. of
Electrical Engineers, Savoy Pl.,, London,
W.C.2)

22-25. Institute of Electrical and Elec-
tronics Engineers, joint technical conf.,
Cleveland, Ohio. (Office of Technical
Activities Board, The Institute, 345 E.
47 St., New York 10017)

22-25. New Aids for Management De-
cision Making, Washington, D.C. (Direc-
tor, Center for Technology and Adminis-
tration, American Univ., 2000 G St., NW,
Washington, D.C.)

22-25. URSI-IEEE, spring mtg., Ot-
tawa, Ont., Canada. (R. S. Rettle, Natl,
Research Council, Ottawa 2)

22-26. Drug Metabolism, 2nd work-
shop, George Washington Univ., Wash-
ington, D.C. (Dept. of Pharmacology,
School of Medicine, George Washington
Univ.,, 1337 H St, NW, Washington,
D.C. 20005)

22-26. Radiosterilization of Medical
Products, symp., Intern. Atomic En-
ergy Agency, Budapest, Hungary. (J. H.
Kane, Conferences Branch, Div. of Tech-
nical Information, Atomic Energy Com-
mission, Washington, D.C. 20545)

23-25. National Tuberculosis Assoc.
and American Theracic Soc., annual mtg.,
Pittsburgh, Pa. (NTA, 1740 Broadway,
New York 10019)

23-31. Water for Peace, intern. conf.,
Washington, D.C. (R. C. Hagan, Dept.
of State, Room 1318, 2201 C St., NW,
Washington, D.C.)

24-26. Fourteenth Canadian High Po-
lymer Forum, Laval Univ., Quebec City.
(J. F. Henderson, Research and Develop-
ment Div. Polymer Corp. Ltd., Sarnia,
Ont., Canada)

24-27. Teratology Soc., 7th annual mtg.,
Estes Park, Colo. (M. D. Runner, Inst.
for Developmental Biology, Univ. of Colo-
rado, Boulder 80302)

14 APRIL 1967

The Year's Biggest Value!

Newest Lab-Line CO, INCUBATOR

...With more extras built-in*

... at no extra cost!

Exclusive!
Vertical
Instrument
Panel

Exclusive!
Direct
temperature
dialing

Exclusive!
All stainless
steel—
adjustable
trays

Exclusive!
“Full-vue”’
glass
door

Cat. No. 417

Exceptional
chamber
uniformity

Saves you time getting precise environmental
control—and keeping it stable. Use as a COz incubator,
with or without humidity. Get important extras built-in
. « » at no extra cost! Dollar for dollar, feature for
feature, it's your best buy!

Temperature to 70°C

CO; tension: 0 to 20%
Humidification: to 98% R.H.
Chamber: 18" Wx 17" D x 24" H
Overall: 26" W x 20" D x 38" H

Call your dealer, or mail coupon for full details

Individual
controls

for CO:
and Air

Want a Preview? See us at the Federated Meeting!

BOOTHS 405-406-407

O Ship me Cat. No.417,COz2 Incubator. My P.O.No.____
O Send me informative Bulletin 364.11

LAB-LINE

O Send Free 300 page General Catalog No. 171 ]

Name l

INSTRUMENTS, Inc. [ -
Manulacturers and Designers Institution .
LAB-LINE PLAZA Address ]
MELROSE PARK, ILL. City State Zip ]
---------------------'
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FROM
Bronwill Scientific

THE
ROTHERMEL

AQUA -
MATIC

FOR THE %.
AUTOMATIC -~
DETERMINATION
of WATER
CONTENT

e Accurate to 0.07 mg. of H.O...even with turbid or
opaque solutions.

e Costs only $695.00...slightly over half the price of
comparable models.

e Direct or “back” titrations, conductometrically.
e Determines bromine numbers of organics.

e Trouble-free, dependable...over three years of rigorous
field testing.

HIGH PERFORMANCE at a MODERATE PRICE!

The Rothermel Aqua-Matic is a rugged, solid state
instrument designed to perform far better than any
moisture titrator available. .. yet costs you little more
than a good pH meter. Current inputs are substantially
less than rated capacities. The reliable optical relay and
the massive platinum electrode will provide years of

trouble-free operation.

BRONWILL SCIENTIFIC

A DIVISION OF WILL SCIENTIFIC, INC.
277 N. Goodman St., Rochester, N. Y. 14601

NEW BOOKS

(Continued from page 232)
Academic Press, New York, 1966. 398
pp. Illus. $16. Five papers.

Amines and Schizophrenia. Harold E.
Himwich, Seymour S. Kety. and John
R. Smythies, Eds. Pergamon, New York,
1967. 300 pp. Illus. $11.50. Eighteen
papers.

Analyses of Concept Learning. Her-
bert J. Klausmeier and Chester W. Har-
ris. Eds. Academic Press, New York,
1966. 286 pp. Illus. $8.50. Sixteen pa-
pers presented at a conference (Madison,
Wis.), October 1965.

Animal Tissue Techniques. Gretchen L.
Humason. Freeman, San Francisco, ed.
2. 1967. 585 pp. Illus. $9.

Antibiotics: Advances in Research, Pro-
duction and Clinical Use. Proceedings of
the Congress on Antibiotics (Prague),
June 1964. Milos Herold and Zdenék
Gabriel, Eds. Czechslovak Medical Press,
Prague; Butterworth, Washington, D.C.,
1966. 778 pp. Illus. $21. There are 163
papers.

Applications of Undergraduate Mathe-
matics in Engineering. Ben Noble. Mac-
millan, New York, 1967. 384 pp. Illus.
$9.

Arid Lands: A Geographical Appraisal.
E. S. Hills, Ed. Methuen, London; Barnes
and Noble, New York, 1967. 479 pp. Illus.
$13.50. Twenty papers.

An Atomistic Approach to the Nature
and Properties of Materials. Joseph A.
Pask, Ed. Wiley, New York, 1967. 491
pp. Tlus. $19.95. University of California
Engineering and Physical Sciences Exten-
sion Series. .

The Bacterial Lipids. Jean Asselineau.
Based on a translation of the French
edition (Paris, 1962). Hermann, Paris;
Holden-Day, San Francisco, Calif., 1967.
372 pp. Illus. $11.50.

A Biological and Psychological Back-
ground to Education. C. G. Ivan Hus-
sell and Alice F. Laing. Pergamon, New
York, 1967, 237 pp. Illus. Paper, $5.25.
Commonwealth and International Library.

Biological Foundations of Language.
Eric H. Lenneberg. Wiley. New York,
1967. 507 pp. Hlus. $14.95.

Biological Science. William T. Keeton.
Norton, New York, 1967. 971 pp. Illus.
$9.50.

La Biologie des Chiroptéres. André
Brosset. Masson, Paris, 1966. 248 pp.
Hlus. F. 50.

Biology of the Invertebrates. Cleveland

P. Hickman. Mosby, St. Louis, 1967.
685 pp. Tllus. $10.

Botanical Latin: History, Grammar,
Syntax, Terminclogy and Voacahulary.
William T. Stearn. Hafner, New York,
1966. 580 pp. Illus. $16.75.

Breakthroughs in Chemistry. Peter

Wolff. New American Library, New York,
1967. 336 pp. Illus. Paper, 75¢.

Calvin’s Geneva. E. William Monter.
Wiley, New York, 1967. 266 pp. lllus.
Paper, $2.95; cloth. $5.95.

Cells and Tissues in Culture: Methods,
Biology and Physiology. vol. 3. E. N.
Willmer, Ed. Academic Press, New York,
1966. 842 pp. Illus. $29. Eleven papers.

The Character of Physical Law. Rich-
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We are pleased to announce the first products of
our new $1,000,000 Enzyme Plant:

As many of you have learned, we have been unable to ship all of
your requirements of the following and several other enzymes. Our
suppliers have been either unable to meet our needs, or unable to
consistently meet our specifications. Orders have been delayed and
your work has been handicapped. Although we are badly overloaded
already, we set out to break this unfortunate bottleneck. The result
is our new Enzyme Plant . . . and an ambitious program to make
Sigma more independent of unreliable outside suppliers. While it is
contrary to our policy to devote our limited staff to the preparation
of reagents which are already available from other laboratories, it
is imperative that we undertake the production of those items which
are already in default. No expense is being spared to make Sigma
an even more reliable supplier of the World’s Finest Enzymes . . .
Made in the U.S.A.!

Now IN STOCK for prompt shipment
HEXOKINASE

Ammonium Sulfate Suspension
Crystalline, From Yeast Fraction | and II*

Activities: Almost 200% Higher than previously available from
our former supplier.
In keeping with the Sigma policy, we are sharply reducing
the price of Crystalline Hexokinase now that it is made
BY Sigma—no longer “pfs.”
We can also offer separated Fractions I and II of Kaji
et al.*, as well as greatly increased purity—over 300 units/mg
vs only about 100 to 130 units previously available. Activ-
ities to 700 units should be developed in the future.

Type C-130 Approx. 100-130 Type C-300 Approx. 300

units/ mg (This is the old units/mg Fractions 1 and
grade) Il of Kaiji*
(Formerly)

200 units { 2 mg) $ 2.00 200 units  $ 3.00
1,000 units ( 10 mg) 6.75 1,000 units 8.00
2,500 units ( 25 mg) 13.50 2,500 units 16.00

10,000 units (100 mg) 53.00 10,000 units  60.00

Type C-301 Approx. 300 units/mg

This is essentially Fraction 1
of Kaji* 200 units $ 3.30

OR 1,000 units 12.00

2,500 units  26.00

Type C-302 Approx. 300 units/mg 10,000 units 100.00
This is essentially Fraction 11

of Kaiji*
Activities of these Fractions: 1 ““unit’” will phosphorylate 1 uMole
of Glucose per minute at pH 8.5 (* 0.5) at 25°C.

Crude Grades: All crude powdered grades are in stock again,
and if all goes well, we will be able to ship all normal re-
quirements promptly.

Kaji, et al., Ann. of N.Y. Acad. Sci., 94, 798 (1961).
PHOSPHOGLUCOMUTASE

Crystalline, From Rabbit Muscle =~ Ammonium Sulfate Suspension
Activity: 80-130 units/mg

2 mg—$7.00 5 mg—$16.00 10 mg—$28.00 25 mg—$59.50

INDUSTRIAL MART "Vaiues

Products available by mail. Money-back guarantee. Order by Number.
Send check, m.o. or open account to rated firms. $10. minimum order.

TRANSPARENT
CRYSTAL MODELS

Set of 15 Basic Symmetries with Built-in
Crystallographic axes. For lab study, exhi-
bition, demonstration. Colored threads
built into each precision-made hollow
plastic model show position of all axes.
Easily marked with china pencil. Cube
measures 1%”—14 others (see at left) in
proportion. Packed in poly bags separately
in compartmental wooden case. $64.00 ppd.
Order #70.821W. Edmund Scientific Co.,
Barringotn, New Jersey 08007,

AMAZING NEW HOLOGRAMS

Now evaluate tremendous impact of almost
unbelievable new 3-D photo-technique for
small cost. Simple transmission-type holo-
gram (on film or glass) result of splitting
laser beam. Dimension appears carved in
stone. Cut in half repeatedly—parts still
contain full scene. Fantastic future poten-
tial. U'se slide projector light source or
flashlight bulb filament. Filter incl. Film:
47 x 3%"”. $15, 00 Ppd. Order No. 40,969W.
2" x 1%"”,  $4, Ppd. No. 30,574W,
Glass: (4" x 5”) $30 00 I’pd No. 40,984W,
Edmund \clen(iﬂc Co., Barrington, New
Jersey 08007.

LOW-COST 50X MICROSCOPE

Powerful pocket-size scope with measur-
ing reticle. Direct measurements to .001”.
Compact, easy to handle. Excellent for
surface measuring of metals, fibers, print-
ing; checking, measuring small metal
parts; quality control; speeding produc-
tion: detecting inferior mdse. Clear plas-
tic base keeps scope in sharp focus for
measuring 1/10” x .001” divisions without
calculations—estimating to .0005”. Re-
movable from hase. $10.95 Ppd. Order No.
60,465W. Edmund Scientific Co., Barring-
ton, New Jersey 08007,

DUPONT PLASTIC LIGHT GUIDE
KIT

Experiment with amazing new plastic fiber
optic light guides. 1001 uses for mfrs., ex-
perimenters, hobbyists, Use for exciting
new projects and products. Guides trans-
mit light same as wire conducts electricity.
Use to illuminate remote areas, multiple
locations from single source, confine light
to small areas, conduct sensing and con-
trol systems. Incl. 2 guides. source, lens,
dyes, connectors. $10 ppd. Order No.
70,855W, Edmund Scientific Co., Bar-
rington, New Jersey 08007.

3" ASTRONOMICAL TELESCOPE
See the stars, moon, phases of Venus,
planets close up. 60 to 180 power. Alumi-
nized and overcoated 3° diameter f/10 pri-
mary mirror ventilated cell. Equatorial
mount with locks on hoth axes. Equipped
with 60X eyeplece and mounted Barlow
lens. 3X finder telescope, hardwood tripod.
Included FREE: *‘STAR CHART': 272-

book. $29.95 ppd. Order No. 85,050W. Ed-
mund Scientific Co., Barrington, New Jer-
sey 08007,

ORDER DIRECT TELEPHONE COLLECT

from ANYWHERE in the WORLD
Day, Station fo Station, PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418 L)

TWX (Teletype) Day or Night: COLLECT-314-556-0594

TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research Laboratories of

EIE@ACHEMICAL COMPANY

BARGAIN POLARIZING MATERIALS

Save more than 50%! .030 thick——cemented
between two butrate plastic sheets for pro-
tection. Light transmission approx. 35%—
extinguishment less than 1% when rotated
around another. Ideal for no-glare pull-
down visors for cars, boats. Use several to
make into large panels for picture win-
dows, big photographic lights, no-glare
work areas, Perfect for science fair proj-
ects, unusual artistic designs with cello-
ohune, etc. 6” x 24” sheet $4.00 Ppd. No.

0,887W. Two 6” circles $3.00 Ppd. No.

0,638W. Edmund Scientific Co., Barring-
ton, New Jersey 08007.

SCIENCE TREASURE CHESTS

Hundreds of thrilling experiments plus
a Ten Lens Kit to make telescopes, mi-
croscopes, etc. Incl.: extra powerful mag-
nets, polarizing filters, compass, one-way
mirror fillm, diffraction grating, many
other items. $5.50 ppd. Order Stock No.
70,342W Deluxe Chest: Above plus crys-
tal growing kit, electric motor, molecu-
lar set, and lots more, $10.50 ppd. Order
Stock No. 70,343W. Edmund Scientific Co.,
Barrington. New Jersey 08007,

3500 DE KALB ST. * ST. LOUIS, MO. 63118 * U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

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

14 APRIL 1967

GIANT FREE CATALOG

Completely new 1967 edition—148 pages.
Bargains galore! New categories, items,
illustrations. 1,000's of buys for industry
—Optics, Science, Math. On-the-job helps,
quality control aids. Optics for research
labs. design engineers, experimenters. In-
struments for checking, measuring .

to speed work, improve quality, cut costs.
Hard-to-get war surplus bargains, Write
for Catalog-W, Edmund Scientific Co.,
Barrington, New Jersey 08007.
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if discontinuous
electrophoresis means
something to you...

S0

will our E-C 470

vertical gel cell.

The discontinuous (*‘Stacked Gel") method showing
12 separations of the same serum.

1

The discontinuous, or
“Stacked Gel” method
rounds out the E-C 470
as the most versatile
apparatus in its field.

e Separates 12 samples
simultaneously on the
same gel. Flat gel elimi-
nates difficulties of cy-
lindrical form for densi-
tometer readings.

* Preparative  separa-
tions are easily eluted.

® True two-dimensional
gel electrophoresis for
even greater resolution.

® Rapid separations for
screening of hemo-
globins or serum pro-
teins with fully de-
veloped techniques.

® Favored in specialized
research on lipopro-
teins, histones, and en-
Zyme systems.

CIRCLE READER SERVICE
CARD FOR
“Total Electrophoresis System*’
*Stacked Gel Electrophoresis’’

APPARATUS CORPORATION

ELECTROPHORESIS & COUNTERCURRENT

220 S. 40th Street - Philadelphia, Pa. 19104

For seminar dates, call our applications laboratory: 215-382-2204

DUAL ACTION

\

MICRO INFUSION PUMP

designed especially for
laboratory use

SIZE: 7" x 8" x 4"

New bilateral roller pump PUMPS TWO LIQUIDS AT

ONCE, up to 2500 cc/hr., with =19, accuracy.
Custom-designed by The Holter Company. Compact
construction. Light weight (only four pounds). Fully
warranted. Four battery-operated pumps also avail-

able starting at $129.50.

Phone Area Code 609-235-7530
ALSO SPECIALISTS IN SILICONE COMPONENTS

extracorporeal
and medical specialties
company, incorporated
Church Rd., Exit 4, N.J. Turnpike
Mt. Laurel Township, N.J. 08057
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ard Feynman. M.LT. Press, Camhridge,
Mass., 1967. 173 pp. Illus. Paper, $2.45.
Reprint, 1965 edition.

The Chemistry of Non-Aqueous Sol-
vents. vol. 1, Principles and Techniques.
J. J. Lagowski, Ed. Academic Press, New
York, 1966. 415 pp. Illus. $16.50. Seven
papers. .

Chinese Society under Communism: A
Reader. William T. Liu, Ed. Wiley, New
York, 1967. 510 pp. $8.50. Forty-two
papers.

Circuit Design for Audio, AM/FM,
and TV, William A. Stover, Ed. McGraw-
Hill, New York, 1967. 364 pp. Illus.
$14.50.

Classical Mechanics. J. W. Leech. Me-
thuen, London; Barnes and Noble, New
York, 1967. 163 pp. Illus. Paper, $1.50;
cloth, $2.75.

Clinical Pharmacology. vol. 2. L. La-
sagna, Ed. Pergamon, New York, 1966.
321 pp. Illus. $9.50. Fourteen papers.

Computer Calculations for Multicom-
ponent Vapor-Liquid Egquilibria. J. M.
Prausnitz, C. A. Eckert, R. V. Orye, and
J. P. O’Connell. Prentice-Hall, Englewood
Cliffs, N.J., 1967. 250 pp. Illus. $12.50.

Concepts in Biochemistry: A Pro-
grammed Text. William K. Stephenson.
Wiley, New York, 1967. 260 pp. Illus.
Paper, $2.95.

Contracting for Atoms. Harold Orlans.
Brookings Institution, Washington, D.C.,
1967. 260 pp. $6.

Control Systems Functions and Pro-
gramming Approaches. vol. A, Theory.
Dimitris N. Chorafas. Academic Press,
New York, 1966. 421 pp. Illus. $16.

Captain James Cook: Genius Afloat.
Daniel J. Carrison. Watts, New York,
1967. 202 pp. Illus. $2.95.

Coordinate Indexing. John C. Costello,
Jr. Graduate School of Library Service,
Rutgers State Univ.,, New Brunswick, N.J.,
1966. 218 pp. Illus. Paper, $5. Rutgers
Series on Systems for the Intellectual Or-
ganization of Information.

The Criminal Mind: A Study of Com-
munication Between the Criminal Law and
Psychiatry. Philip Q. Roche. Wiley, New
York, 1967. 311 pp. Paper, $1.65. Re-
print, 1958 edition.

Current Topics in Developmental Biol-
ogy. vol. 1. A. A. Moscona and Alberto
Monroy, Eds. Academic Press, New York,
1966. 317 pp. Illus. $12.50. Nine papers.

Data Relative to Sesquiterpenoids. G.
Ourisson, S. Munavalli, and "C. Ehret.
Pergamon, New York, 1966. 108 pp. Illus.
$13.50. International Tables of Selected
Constants, No. 15. In English and
French.

The Deer and the Tiger: A Study of
Wildlife in India. George B. Schaller.
Univ. of Chicago Press, Chicago, 1967.
386 pp. Ilus. $10.

A Diary in the Strict Sense of the Term.
Bronislaw Malinowski. Translated from
the Polish by Norbert Guterman. Har-
court, Brace and World, New York, 1967.
337 pp. $6.95.

Dictionary of Electrotechnology (Ger-
man-English). Eduard Hoéhn. Chapman
and Hall, London; Barnes and Noble,
New York, 1967. 719 pp. $22.50.

A Draft Synopsis of the Orders, Fam-
ilies and Genera of Recent Fishes and
Fish-like Vertebrates. J. R. Norman. Brit-
ish Museum (Natural History), London,
1966. 653 pp. £10.
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COOLS
HEATS

ONLY...$440.

Heats and Cools—almost dou-

ble the range of the average

visibility bath.

Accuracy — constant tempera-

ture at any level from —10°C
to +65°C =#.01°C — ideal
where precise temperature con-
trol is required.
Large Capacity — coils fit snug
against the bottom, the entire
volume of the jar is usable.
Glass jar permits fast observa-
tion.
Compact — only 2014” wide
274" high. Saves space. Fits
on any lab table or desk.
Self-contained — heating con-
trols, cooling compressor, all
parts are housed in this com-
pact unit.

Low Maintenance —Waco Lo-
Temp has been proved trouble-
free by laboratories from coast
to coast.

Low Price — $440.00.

Specify: No. 882 Waco Lo-Temp
Refrigerated Bath, complete
with Pyrex jar 12” in diameter,
for 115 voit 50/60 cycle AC

N O OB W

Other sizes and accessories
available to fit your needs.
Write for Waco Bath Bulletin
for complete information.

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

4525 W. DIVISION ST
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Dynamical Theories of Brownian Mo-
tion. Edward Nelson. Princeton Univ.
Press, Princeton, N.J., 1967. 146 pp. Illus.
Paper, $2.25.

Echinodermes de I’Ordovicien du Ma-
roc. Jean Chauvel. Editions du Centre
National de la Recherche Scientifique,
Paris, 1966. 152 pp. Illus. Plates. F. 35.

Electrodynamics of Plasmas. R. Jancel
and Th. Kahan. Wiley, New York, 1966.
649 pp. Ilus. $19.60.

Electron Dynamics of Diode Regions.
Charles K. Birdsall and William B.
Bridges. Academic Press, New York,
1966. 286 pp. Illus. $10. Electrical Sci-
ence Series.

Electron Spin Resonance: A Compre-
hensive Treatise on Experimental Tech-
niques. Charles P. Poole, Jr. Interscience
(Wiley), New York, 1967. 950 pp. Illus.
$29.75.

Elementary Statistics: A Workbook. K.
Hope. Pergamon, New York, 1967. 113
pp. Hlus. Paper, $4.

Eléménts de Meécanique Quantique. J.
Barriol. Masson, Paris, 1966. 385 pp.
Illus. F. 78.

Elements of Pulse Circuits. F. J. M.
Farley. Methuen, London; Barnes and
Noble, New York, 1967. 169 pp. Illus.
Paper, $1.95; cloth, $3.75.

Embryologie. Charles Houillon. Her-
mann, Paris, 1967. 184 pp. Illus. Paper,
F. 27.

Engineering in the Practice of Medi-
cine. Bernard L. Segal and David G. Kil-
patrick, Eds. Williams and Wilkins, Bal-
timore, 1967. 500 pp. Illus. $20. Forty
papers.

English Translation of Selected East
European Papers in Nematology. B. M.
Zuckerman, M. W. Brzeski, and K. H.
Deubert. Univ. of Massachusetts Cran-
berry Experiment Station, East Wareham,
1967. 100 pp. Illus. $2.50.

Extra Pharmacopoeia (Martindale). R.
G. Todd, Ed. Pharmaceutical Press. Lon-
don, ed. 25, 1967 (order from Ritten-
house Book Store, Philadelphia, Pa.).
1834 pp. $27.

Fascinating Problems in Organic Reac-
tion Mechanisms. Subramania Rangana-
than. Holden-Day, San Francisco, 1967.
96 pp. Illus. $4.50.

Faune Ichthyologique du London Clay.
Edgard Casier. British Museum (Natural
History), London, 1966. Text, 510 pp.;
Atlas, unpaged. Illus. Plates. £30 set.

Fishes of the Atlantic Coast of Canada.
A. H. Leim and W. B. Scott. Fisheries
Research Board of Canada, Ottawa, 1966.
493 pp. Illus. $8.50.

Fractional Solidification. vol. 1. Mor-
ris Zief and William R. Wilcox, Eds.
Dekker, New York, 1967. 730 pp. Illus.
$28.75. Twenty-six papers.

Frequency Independent Antennas. Vic-
tor H. Rumsey. Academic Press, New
York, 1966. 160 pp. Illus. $7.50. Electri-
cal Science Series.

The Functional Organization of the
Compound Eye. Proceedings of the inter-
national symposium (Stockholm), October
1965. Sponsored by European Office of
Aerospace Research, Ministry of Educa-
tion, Swedish Medical Research Council,
Swedish Natural Science Research Coun-
cil, and Karolinska Institutet. C. G. Bern-
hard, Ed. Pergamon, New York, 1966.
605 pp. Illus. $19.50. Thirty-five papers.

“This book is valuable because it
states the problems so clearly, and
because it brings between two cov-
ers all the information available on
which to assess the nature of genes.”

Discovery

Genetic
Complementation

J. R. S. Fincham

John Innes Institute

143 Pages
$8.75 / $7.00 prepaid*

The question of the opera-
tional definition of genetic
units was thrown into con-
fusion as a result of recent
studies on complementation.
This advanced undergradu-
ate and graduate level book
shows how much of the ap-
parent confusion can be re-
duced to order. It also de-
scribes how recent work on
the subject has extended
and modified our ideas
about the genetic determi-
nation of protein structure.

CONTENTS

1. Genetic Systems for the
Study of Complementa-
tion.

2. From the Gene to the Cis-
tron.

3. Equivocal Cistrons.

4. The Mechanism of Inter-
allelic Complementation.

5. Complementation Maps
and Their Interpretation.

6. The Possible Evolutionary
Significance of Allelic
Complementation.

References.
Index.

*20% off on prepaid orders.

W. A. BENJAMIN, INC.

ONE PARK AVENUE ¢ NEW YORK 10016
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best friend...

Nalgene® pipet washing equipment

This trio gives tender, loving care to
your fragile pipets! Sturdy, polyethyl-
ene equipment for soaking, washing
and rinsing pipets efficiently, quickly
and automatically.

Nalgene Pipet Jars are resilient safer
than glass for soaking and washing.
Pipet Baskets cushion pipets, provide
complete drainage. The Automatic
Pipet Rinsers complete a rinse cycle
in about a minute—perform equally
well where slow rinsing is desired, or
the water pressure is low. Available in
a variety of sizes—all designed to
work together.

The Nalgene name is molded right
in—your assurance of highest quality.
More labs specify Nalgene Labware
than all other brands of plastic lab-
ware combined. How about you?
Specify Nalgene Labware from your
lab supply dealer. Ask for our 1967
Catalog or write Dept. 2704, Nalgene
Labware Division, Rochester,«MN¥
14602. e

NALGE

RITTER PFAUDLER CORPORATION

Fundamentals of Applied Probability
Theory. Alvin W. Drake. McGraw-Hill,
New York, 1967. 299 pp. Illus. $9.75.

General Zoology. Gairdner B. Moment.
Houghton Mifflin, Boston, ed. 2, 1967.
735 pp. Illus. $8.95.

Genetics. Robert C. King. Oxford Univ.
Press, New York, ed. 2, 1967. 466 pp.
Tllus. $9.50.

Genetics Is Easy. Philip Goldstein.
Lantern Press, New York, ed. 4, 1967.
307 pp. Illus. $6.

Genetics of Man. Paul Amos Moody.
Norton, New York, 1967. 454 pp. Illus.
$7.50.

Geography as Human Ecology: Method-
ology by Example. S. R. Eyre and G. R.
J. Jones, Eds. St. Martin’s Press, New
York, 1966. 320 pp. Ilus. $9. Eleven
papers.

Helicopters and Autogiros. Charles
Gablehouse. Lippincott, Philadelphia,
New York, 1967. 272 pp. Illus. $4.95.

Hisiory of Rocketry and Space Travel
Wernhér von Braun and Frederick I
Ordway III. Crowell, New York, 1967.
256 pp. Illus. $14.95.

Human Blood Groups and Inheritance.
Sylvia D. Lawler and L. J. Lawler. Har-
vard Univ. Press, Cambridge, Mass., ed.
2, 1966. 112 pp. Illus. $2.50.

The Human Dimension: Experiences in
Policy Research. Hadley Cantril. Rutgers
Univ. Press, New Brunswick, N.J., 1967.
216 pp. Ilus. $7.50.

Hydrology and Water Resources De-
velopment. A symposium (Ankara, Tur-
key), February 1966. Luise Lackland
Shields, Ed. Central Treaty Organization,
Ankara, Turkey, 1966. 484 pp. Illus. Pa-
per. Twenty-nine papers.

Hypersonic Flow Theory. vol. 1, Invis-
cid Flows. Wallace D. Hayes and Ronald
F. Probstein. Academic Press, New York,
ed. 2, 1966. 620 pp. Illus. $16.50.

Ideals of Differentiable Functions. B.
Malgrange. Published for the Tata Insti-
tute of Fundamental Research, Bombay.
Oxford Univ. Press, New York, 1966.
114 pp. Paper, $6.

An Illustrated Catalogue of the Roths-
child Collection of Fleas (Siphonaptera)
in the British Museum (Natural History).
vol. 4, Hystrichopsyllidae (Ctenophthal-
minae, Dinopsyllinae, Doratopsyllinae
and Listropsyllinae). G. H. E. Hopkins
and Miriam Rothschild. British Museum
(Natural History), London, 1966. 557 pp.
Ilus. Plates. £18.

Immunodiffusion und Immunoelektro-
phorese: Grundlagen, Methoden, und
Ergebnisse. Richard Backhausz. Fischer,
Jena, East Germany, 1967. 516 pp. Illus.
MDN 67.30.

Index to Reviews, Symposia Volumes
and Monographs in Organic Chemistry:
For the Period 1963-1964. Compiled and
edited by Norman Kharasch and Walter
Wolf. Pergamon, New York, 1966. 338
pp. $17.50.

Indications for Psychoanalysis. The
Place of the Dream in Clinical Psycho-
analysis. Herbert F. Waldhorn. Edward
D. Joseph, Ed. International Universities
Press, New York, 1967. 112 pp. Paper,
$3. The Kris Study Group of the New
York Psychoanalytic Institute, Mono-
graph 2.

Information. Dennis Flanagan et al,
Eds. Freeman, San Francisco, 1966, 228
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MX primate cage

dog & primate cages

M olded seamless construction of
rugged fiber glass reinforced plastics...
minimum effort required to clean and
disinfect...maximum animal comfort...

extremely strong doors with fool
proof catches. ..economical to purchase
and maintain. .. .For further information
write: , .
Department KS ¢

MANUFACTURING COMPANY

Vashon , Washington

MANUFACTURER OF
INSTRUMENTS AND

COMPONENTS FOR THE
PHYSICAL SCIENCES

Model QPM 30S
QUARTZ PRISM
MONOCHROMATOR

micrometer wavelength actua-
tion; slits adjustable in unison;
range 190-1500 mu;

Model QPM 30
QUARTZ PRISM
MONOCHROMATOR

for the visible and ultraviolet;
slits adjustable in unison; range
200-700 mu; effective aperture
F/7.6;

Model LH 151N
LAMP HOUSING

for 150-5000W arc lamps; UY
transmitting  quartz  optic;
blower cooler

@EHDEFFEL
I

INSTRUMENT -CO
/

WESTWODO. NEW JERSEY

14 APRIL 1967

how the
PHYSIOGRAPH*
saves time
and...increases
teaching efficiency

This precise physiological recording system
permits the professor and student alike to
place the emphasis where it belongs—on the
actual laboratory experiment—rather than
on the technicalities of complicated equip-
ment. Operational simplicity allows the stu-
dents to set up their own experiments
rapidly and efficiently. The E & M PHYSIO-
GRAPH*, with its wide variety of available
transducers and accessories, has unparal-
leled versatility in teaching and research sit-
uations in any of the biological sciences.
Write for 32 page, illustrated catalog.

E & M INSTRUMENT CO., INC.

Instrumentation for Research & Education

Box 14013 + 6030 England Street = Houston, Texas 77021

* Physiograph is a trademark of E & M Instrument Co,, Inc,
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NEW 1970-PR
MODEL

CONTROL UNIT

SPECTRA?® Pritchard Photometer

The NEW 1970-PR MODEL has a wider range of brightness measurement
than any other photometer. Angle of acceptance is variable from 2° to 2

of arc.

Werite Today for Complete Information
PHOTOMETRIC SERVICES AVAILABLE

PHOTO " RESEARCH corp.

Karl Freund, president

‘*Photometric Instruments for Science and Industry”*

837 No. Cahuenga Blvd. » Hollywood, California 90038 « (213) 462-6673 - Cable: Spectra

DISCOVER —the advantages

of using Millipore filters in
microbiological analysis
where microorganisms of
any concentration in even
large volumes of fluids are
retained directly on the filter
surface where they may
readily be cultured, exam-
ined and counted. Write for
a copy of Manual ADM-40,
“Techniques for Microbiolog-
ical Analysis’’. 36 pages.
Available free of charge from
Millipore Corporation, Bed-
ford, Massachusetts 01730.

Millipore
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SPORES - FERNS « MICROSCOPIC
ILLUSIONS ANALYZED, VOL. 1

C. 3. HIRES

580 pages, approx. 1150
illustrations, 14 color.
Word and name indices.
Simpler more accurate terms.

Exceptional fern photos,
enlarged fertile areas,
cell structure, glands
and projections.

Basic concepts of 3-D
spore and tetrad structure.
Line drawings of wall
arrangements at all angles
and focal levels, organized
for easy reference. Fine
detail.

MISTAIRE LABORATORIES
152 GLEN AVENUE
MILLBURN, N.J. 07041

pp. Illus. Paper, $2.50; cloth, $5. Twelve
papers reprinted from Scientific American,
September 1966.

Instrumentation in Biochemistry. A
symposium (London), April 1966. T. W.
Goodwin, Ed. Academic Press, New
York, 1966. 123 pp. Illus. $5. Six papers.

Vie Intense et Cachée du Sol: Essai de
Pédobiologie végétale. Bernard Boullard.
Flammarion, Paris, 1967. 309 pp. Illus.

The International Brotherhood of Team-
sters: Its Government and Structure. Sam
Romer. Wiley, New York, 1967. 172 pp.
Paper, $1.45. Reprint, 1962 edition.

International Review of Cytology. vol.
20. G. H. Bourne and J. F. Danielli, Eds.
Academic Press, New York, 1966. 396
pp. Illus. $17. Eight papers.

International Review of General and
Experimental Zoology. vol. 2. William J.
L. Felts and Richard J. Harrison, Eds.
Academic Press, New York, 1966. 454
pp. Illus. $18. Six papers.

Intonation, Perception, and Language.
Philip Lieberman. M.LT. Press, Cam-
bridge, Mass., 1967. 224 pp. Illus. $7.50.

An Introduction to Animal Behavior:
Ethology’s First Century. Peter H. Klop-
fer and Jack P. Hailman. Prentice-Hall,
Englewood Cliffs, N.J., 1967. 313 pp.
Illus. $6.75. Prentice-Hall Biological Sci-
ence Series.

An Introduction to Linear Program-
ming and the Theory of Games. S. Vajda.
Methuen, London; Barnes and Noble,
New York, 1967. 76 pp. Illus. Paper,
$1.50.

Introduction to Quantitative Cytochem-
istry. George L. Wied, Ed. Academic
Press, New York, 1966. 639 pp. IHus.
$25. Twenty-eight papers.

Invertebrate Zoology. Paul A. Meg-
litsch. Oxford Univ. Press, New York,
1967. 983 pp. Illus. $11.

Invitation to Archaeology. James Deetz.
Published for the American Museum of
Natural History. Natural History Press,
Garden City, N.Y., 1967, 160 pp. Illus.
$4.50.

W Laboratoriach Fizykéw. Stanistaw
Ignatowicz, Walerian Majewski, Zbigniew
Ptochocki, and Dominik Rogula, Eds.
Panstwowe Wydawnictwo Naukowe, War-
saw, 1966. 427 pp. Illus.

Laboratory Exercises in General Biol-
ogy. James W. Mavor and Harold W.
Manner. Macmillan, New York, ed. 6,
1967. 329 pp. Hlus. $4.95.

Laboratory Handbook of Chromato-
graphic Methods. O. Mike$, Ed. Trans-
lated from the Czechoslovakian edition
(Prague, 1964) by Jindrich Liebster. R.
A. Chalmers, Translation Ed. Van Nos-
trand, Princeton, N.J., 1967. 434 pp. Illus.
$15. Van Nostrand Series in Analytical
Chemistry.

Legibility of Alphanumeric Characters
and Other Symbols. vol. 2, 4 Reference
Handbook. D. Y. Comog and F. C.
Rose. Natl. Bureau of Standards, Wash-
ington, D.C., 1967 (order from Superin-
tendent of Documents, Washington, D.C.).
462 pp. Illus. $4.25.

Lemur Behavior: A Madagascar Field
Study. Alison Jolly. Univ. of Chicago
Press, Chicago, 1967. 201 pp. Illus. $6.95.

Letters to Friend and Foe. Baruch
Spinoza. Translated from the Latin by
R. H. M. Elwes. Dagobert D. Runes,
Ed. Philosophical Library, New York,
1966. 109 pp. Illus. $3.75.
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What's black and white
and red all over?

Green, yellow and blue, too?

Kap-uts, that's what. The disposable
culture tube closures now available in
six colors . . . instantly color code your

- —= Kap-uts have the same evaporation,
investigations.

viability and sterility characteristics of

Kap-uts, made of non-toxic polypropylene, our famous stainless steel culture tube
so low in cost you throw them away closures — but at 1,10 the price.
after a single use . . . yet so well made, At these prices, the way to order Kap-uts
they are autoclavable. is by the thousands . .. or millions!

56’//00 GLASS INC.

Dept. SM4, VINELAND, NEW JERSEY 08360 « AREA CODE 609, 691-1075

Determine Serum Chloride in 40 Seconds

The Direct Readout.

BucHLER-coTLOVE CHLORIDOMETER®

FEATURING fast, direct readout in sec-
onds and mEq/L e Sensitivity better
than 1 ppm ® Accuracy +=0.59%, in wide
range of concentrations ® High repro-

ducibility with only 10 lambda sample
e |deal for sweat chloride determination
in pediatric and clinical applications

e Always ready—no warm-up required

* Applicable for enzyme, peptide, bro-
mide and other halogen determinations.

LABORATORY APPARATUS * PRECISION INSTRUMENTS

BUCHLER NS TRURVIE N TS5 HINC.

1327 186TH STREET, FURT LEE, NEW (JERSEY 0O7024

Request Buchler Bulletin No. S 4-2000
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A clear, direct and practical presentation
of microtechnical procedures—

ESSENTIALS OF PRACTICAL MICROTECHNIQUE

by the Late ALBERT E. GALIGHER
and EUGENE N. KOZLOFF, Ph.D,, Professor of Biology,
Lewis and Clark College, Portland, Oregon.

1964 484 Pages 60 Illustrations $10.00

This book provides detailed explanations of the procedures commonly
used in preparing material for microscopic study. All methods are
introduced by clearly worded discussions of the principles involved,
what each preparation should show, and how to obtain the best results.
Techniques for vertebrates and invertebrates, including parasites, are
covered in this text which numbers or letters consecutively the actual
steps to be taken, and indicates pitfalls to be avoided. Contents include
the use of the microscope; organization of the laboratory; methods for
the study of living and fresh material; fixation; staining; paraffin, nitro-
cellulose, and freezing and grinding methods; metallic impregnation;
permanent mounting media; a summary of procedures recommended
for various types of material used in teaching and research labora-
tories; and a table of weights and measures. “Gives the student the
basis for logical and intelligent application of the various techniques.”

Examination Copies Sent to Teachers on Approval

Washington
Square

LEA & FEBIGER

Philadelphia
Pa. 19106

= PERFEG

pictures through %

the microscope

COMPACT...LOW-PRICED

Here's a complete system for taking.

sharp, clear motion pictures at highest
magnificalions — at time lapse or normal
speeds — with any microscope. The Sage
Series 500 includes an anti-vibration base
plate and camera mount, solid state expo-
sure and framing rate controls, and a
motor-driven Bolex H-16M cine camera
which is adjustable to any height.

A new Cinemicrography Exposure Meter
accessory insures perfect exposures right
from the start. For biological studies, the
optional Air Curtain Incubator holds speci-
mens to +0.2°C of selected temperature.

288

Sage Model
501 with Cine
Exposure
Meter and
Air Curtain
Incubator

Model 501 accepts
any upright microscope;

Model 502 any inverted;

the Model 503 Universal, any upright or
inverted. Sage Series 500 Cine units are
priced as low as $1495.00. Send for com-
plete technical data today.

.
e B

SAGE INSTRUMENTS, INC.

2 Spring Street, White Plains, N. Y. 10601
914 949-4121

The Life of William Harvey. Geoffrey
Keynes. Oxford Univ. Press, New York,
1966. 501 pp. Illus. $14.40.

Linear Systems of Ordinary Differential
Equations: With Periodic and Quasi-
Periodic Coefficients. Nikolay P. Erugin.
Translated from the Russian edition
(Minsk, 1963) by Scripta Technica. Rich-
ard Bellman, Translation Ed. Academic
Press, New York, 1966. 293 pp. $12.

Luminescence of Inorganic Solids. Paul
Goldberg, Ed. Academic Press, New York,
1966. 779 pp. Illus. $29.50.

The Machine in the Garden: Technol-
ogy and the Pastoral Ideal in America.
Leo Marx. Oxford Univ. Press, New York,
1967. 398 pp. Illus. Paper, $2.25.

Magnetism and Magnetic Materials:
1966 Digest. A survey of the technical
literature of the preceding year. C. War-
ren Haas and H. S. Jarrett, Ed. Academic
Press, New York, 1966. 287 pp. $11.
Twenty papers.

Managerial Economics and Operations
Research. Edwin Mansfield, Ed. Norton,
New York, 1966. 256 pp. Illus. Paper,
$2.75; cloth, $5.95. Thirty-two papers.

Mathematical Methods for Digital
Computers. vol. 2. Anthony Ralston and
Herbert S. Wilf, Eds. Wiley, New York,
1967. 299 pp. Illus. $11.95. Thirteen pa-
pers.

Mathematical Physics in One Dimen-
sion. Exactly soluble models of inter-
acting particles. Elliott H. Lieb and Daniel
C. Mattis, Eds. Academic Press, New
York, 1966. 579 pp. Ilus. $11.50. Per-
spectives in Physics, A Series of Reprint
Collections. Reprints of 44 papers pub-
lished between 1931 and 1965.

Mathematics for Physicists. Philippe
Dennery and André Krzywicki. Harper
and Row, New York, 1967. 400 pp. Illus.
$12.95.

McGraw-Hill Yearbook of Science and
Technology. Compiled by the staff of
the McGraw-Hill Encyclopedia of Science
and Technology. McGraw-Hill, New
York, 1967. 464 pp. Illus. $24.

The Mechanical Engineer in America,
1830-1910: Professional Cultures in Con-
flict. Monte A. Calvert. Johns Hopkins
Press, Baltimore, 1967. 314 pp. Illus.
$8.50.

Medical Colour Photomicrography. D.
Szab6. Akadémiai Kiadé, Budapest, 1967.
135 pp. Illus. $8.

Medicinal Plant Glycosides. An intro-
duction for pharmacy students.” Stephen
K. Sim. Univ. of Toronto Press, Toronto,
Canada, 1967. 82 pp. Illus. Paper, $1.50.

Methods in Cell Physiology. vol 2.
David M. Prescott, Ed. Academic Press,
New York, 1966. 444 pp. Illus. $17.50.
Fourteen papers. .

Mice AIl Over. Peter Crowcroft. Du-
four, Chester Springs, Pa., 1967. 135 pp.
Illus. $5.

The Mixtec Kings and Their People.
Ronald Spores. Univ. of Oklahoma Press,
Norman, 1967. 287 pp. Illus. $5.95.

Modern Biology: Its Conceptual Foun-
dations. Elof Axel Carlson, Ed. Braziller,
New York, 1967. 335 pp. Illus. $7.50.

Las Neoplasias su Etiopatogenia. Guil-
lermo Acero de la Fuente. Libreria de
Medicina, Ciudad Universitaria, Mexico
D.F., 1965. 233 pp. Illus.

Neuroendocrinology. vol. 1. Luciano
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FREE FROM
ALDRICH!
OUR NEW
5-IN-1
CHEMICAL
CATALOG

Nearly 9000 organic com-
pounds, conveniently cross-
indexed into 5 color-coded
sections: 1 Alphabetical 2
Analytical Reagents 3 Struc-
tural Formula 4 Class of
Compound 5 Empirical For-
mula. And’ the chemicals
are available from coast-to-
coast stocking points.

For your free copy of this
752-page catalog, write to:

ALDRICH CHEMICAL
COMPANY

Dept. SC
2361 North
30th St.
Milwaukee,

Wis. 53210 ALDRICH

Martini and William F. Ganong, Eds. Aca-
demic Press, New York, 1966. 794 pp.
Illus. $32. Sixteen papers.

New Methods for the Consolidation of
Metal Powders. Henry H. Hausner, Kemp-
ton H. Roll, and Peter K. Johnson, Eds.
Plenum Press, New York, 1967. 263 pp.
Illus. $15. Perspectives in Powder Metal-
lurgy: Fundamentals, Methods, and Ap-
plications Series. Fourteen papers.

New Trends in the Treatment of Can-
cer. L. Manuila, S. Moles, and P. Rentch-
nick, Eds. Springer-Verlag, New York,
1967. 215 pp. Illus. $8. Recent Results in
Cancer Research, vol. 8.

Non-Newtonian Flow and Heat Trans-
fer. A. H. P. Skelland. Wiley, New York,
1967. 487 pp. Illus. $17.95.

Observing Earth Satellites. Desmond
King-Hele. Macmillan, London; St. Mar-
tin’s Press, New York, 1966. 232 pp.
Illus. $7.

On a Piece of Chalk. Thomas Henry
Huxley. With an introduction and notes
by Loren Eiseley. Scribner, New York,
1967. 90 pp. Illus. $4.95.

The Optical Properties of Solids. Course
34, International School of Physics “En-
rico Fermi.” J. Tauc, Ed. Academic Press,
New York, 1966. 448 pp. Illus. $22.
Eighteen papers.

Organisch-Chemische Arzneimittel und
ihre Synonyma. Martin Negwer. Akade-
mie-Verlag, Berlin; Pergamon, New York,
1966. 1232 pp. Illus. $35.

The Organization of Inquiry. Gordon
Tullock. Duke Univ. Press, Durham, N.C.,
1966. 242 pp. Illus. $5.50.

The Origin of Genetics. Curt Stern
and Eva R. Sherwood, Eds. Freeman, San
Francisco, 1966. 197 pp. Illus. Paper,
$2.25; cloth, $4.50. A Mendel Source
Book.

Our Polluted World: Can Man Survive?
John Perry. Watts, New York, 1967. 221
pp. $4.95.

The Physics of Semiconductors. Pro-
ceedings of an international conference
(Kyoto, Japan), September 1966. Spon-
sored by the International Union of Pure
and Applied Physics. The Physical Socie-
ty of Japan, Tokyo, 1967. 794 pp. Illus.
There are 145 papers.

Physiography of the United States.
Charles B. Hunt. Freeman, San Francis-
co, 1967. 490 pp. Illus. $7.50.

Physiological Psychology. J. A. Deutsch
and D. Deutsch. Dorsey Press, Home-
wood, Ill., 1966. 563 pp. Illus. $12.

Pioneers of American Anthropology:
The Uses of Biography. June Helm, Ed.
Univ. of Washington Press, Seattle, 1967.
261 pp. $5.95. Four papers.

The Plane Wave Spectrum Representa-
tion of Electromagnetic Fields. P. C.
Clemmow. Pergamon, New York, 1966.
193 pp. Ilus. $7.50.

The Play Theory of Mass Communica-
tion. William Stephenson. Univ. of Chi-
cago Press, Chicago, 1967. 235 pp. Illus.
$s.

Précis of Special Relativity. O. Costa de
Beauregard. Translated from the French
edition by Banesh Hoffmann. Academic
Press, New York, 1966. 139 pp. Illus.
$5.75.

The Prehistoric Animal Ecology and
Ethnozoology of the Upper Great Lakes
Region. Charles Edward Cleland. Museum

ENVRONMENT

WITH

RELABILITY

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

INCUBATORS

[ ]
@ (0. Control, Humidified
e Direct Dial Control

FREEZERS

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

Send for Complete Descriptive Literatur

FORMA SCIENTIFIC INCORPORATED
100 Millcreek Road, Marietta, Ohio 45750



WZC& ..in
Fluorescence Microscopes

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

VICGKEERS

Vickers gives you significant advantages in image intensity, versatility of
technique and ease of use. Here are some examples: v Light Sources
Along with the conventional HBO200 mercury source we supply the super-
intense 100 watt Q.I. tungsten lamp with infinitely variable intensity con-
trol. The Patholux microscope is integrally mounted in the illuminating base
to achieve a positive and stable alignment. Lamp centering controls are led
through the base and situated conveniently at the front. v Filter Units Any
combination of five exciter and four white light filters can be instanta-

- neously tripped in and out of the optical path by push button. Six barrier
filters are stored in a revolving changer unit, on two levels so that they
can be used either singly or in combination. v Dark Field An exclusive
Vickers feature is the provision for easy adjustment of the dark field
condenser for use with specimen slides of varying thickness, from 0.75mm
to 1.5mm. This ensures maximum optical efficiency and light intensity,
regardless of thickness of slide or specimen. v Fluorescence Phase Con-
trast A special long working distance phase condenser has its phase annuli
mounted on quartz plates, so that ultra-violet light can be used simulta-
neously with white light for combined fluorescence/phase contrast images.
Intensity of the 100 watt Q.l. source can be infinitely varied —so as to
secure perfect balance between it and the HB0200 mercury lamp. The great
intensity of the Q.I. tungsten lamp gives users of Vickers equipment a clear
superiority in this area. v Optics Vickers catalogs a full range of flat field
achromats, fluorites and apochromats, standard and phase contrast. Fea-
tured are several objectives with unusual high N.A./low magnification
characterstics which will -give you brighter, maximum resolution images.
May we send you further details?

VIGKERS

INSTRUMENTS, INCORPORATED

Successors to Cooke, Troughton & Simms, Inc.

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

Member of the Vickers Group
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of Anthropology, Univ. of Michigan, Ann
Arbor, 1966. 304 pp. Illus. Paper, $3.
Anthropological Papers, No. 29.

Present-day Russian Psychology. Neil
O’Connor, Ed. Pergamon, New York,
1966. 217 pp. Paper, $6.50. Seven papers.

Price Policies and Practices: A Source
Book in Readings. Donald F. Mulvihill
and Stephen Paranka. Wiley, New York,
1967. 343 pp. Illus. $7.50. Twenty-four
papers.

Prices and Profits in the Pharmaceutical
Industry. Michael H. Cooper. Pergamon,
New York, 1966. 286 pp. Illus. Paper, $5.
Commonwealth and International Library.

Principles of Astrometry. Peter van de
Kamp. Freeman, San Francisco, 1967.
239 pp. Illus. $6.50.

Principles of Physical Chemistry for
Biology and Pharmacy. L. Saunders. Ox-
ford Univ. Press, New York, 1966. 448
pp. Ilus. $10.10.

Printed Circuits Handbook. Clyde F.
Coombs, Jr., Ed. McGraw-Hill, New
York, 1967. Unpaged. Illus. $15.

The Private Sea: LSD and the Search
for God. William Braden. Quadrangle
Books, Chicago, 1967. 255 pp. $5.95.

Probability in Communication Engineer-
ing. Petr Beckmann. Harcourt, Brace and
World, New York, 1967. 523 pp. Illus.
$13.75. i

Problémes Ergodiques de la Mécanique
Classique. V. 1. Arnold and A. Avez.
Gauthier-Villars, Paris, 1967. 247 pp. Illus.
Paper F. 48. Monographies Internationales
de Mathématiques Modernes.

Problems of Regional Economic Plan-
ning. J.-R. Boudeville. Edinburgh Univ.
Press, Edinburgh; Aldine, Chicago, 1967.
202 pp. Illus. $6.

The Professions in America. Kenneth
S. Lynn, Ed. Beacon Press, Boston, 1967.
%87 pp- Paper, $1.95. Reprint, 1965 edi-
ion.

Progress in Scientific Radio. Fifteenth
General Assembly of the International
Scientific Radio Union (Munich, Ger-
many), September 1966. Report of the
U.S.A. National Committee of the Inter-
national Scientific Radio Union. Millett
G._ Morgan, Chairman Natl. Acad. of
§c1ences—Natl. Research Council, Wash-
ington, D.C., 1966. 382 pp. Paper, $10.

Progress in the Chemistry of Fats and
Other Lipids. vol. 8. Ralph T. Holman,
Ed. Pergamon, New York, 1966. 456 pPp.
Illus. $16.50. Seven papers.

Psychoanalysis and Culture. Essays in
honor of Géza Réheim. George B. Wilbur
and Warner Muensterberger, Eds. Wiley,
New York, 1967. 474 pp. Illus. Paper,
$2.65. Reprint, 1951 edition.

The Psychoanalytic Study of the Child.
vol. 21. Ruth S. Eissler, Anna Freud,
Heinz Hartmann, and Marianne Kris, Eds.
International Universities Press, New York,
1966. 635 pp. $12. Twenty papers.

The Psychology of Birds: An Inter-
pretation of Bird Behavior. Harold E.
Burtt. Macmillan, New York, 1967. 250
pp. Illus. $5.95.

The Psychology of Human Ageing. D.
B. Bromley. Penguin Books, Baltimore,
1966. 366 pp. Illus. Paper, $1.45.

The Psychology of Interpersonal Rela-
tions. Fritz Heider. Wiley, New York,
1967. 332 pp. Illus. Paper, $1.95. Reprint,
1958 edition.
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CETALKONIUM
CHLORIDE 357

Reference Standard
for determination
of dioctyl sodium

sulfo succinate and

other anions

Answers demand for
general use compact
universal micromanipulator!

The PBLS is ruled in millimeters in all three planes for coor-

‘ dinate studies, reading to 100 microns. It features a three-way
block for complete mounting flexibility and includes the dual
i swivel action incorporated in the well known PBL-2.
LABORATORIES

) R The PBL-5 may be fixed to a horizontal mounting bar on an
Pu,k Ave., New vo.k T oms cunn, | operating table; it may be fixed to a vertical rod, base mounted
Phone 212 9722632 o table mounted; has X Y & Z axis direct reading to 100 microns;

has fine vertical motion 3mm. each dial division 4 microns.

Write for descriptive literature #P-5.
PFEIFFER RESEARCH INSTRUMENTS

BERYLLIUM MANUFACTURING CORP, ————rp
253 W. Merrick Rd. e Valley Stream,N.Y.11580  Tel:516 L0 1-9330

EXTRA
POWER

= Better definition

w Brighter contrast

= Faster identification
w Less eye-strain

| for paper and
| thin-layer
| Chromatography

® Interchangeable Teflon
Pestles

® Precision Bore Pyrex
Glass Tubes

® Notched for Quick
Change Chuck

® Complete Apparatus
Available

Homogenization is accomp-
lished by shearing action as
the tube is pushed vp and
pulled down the revolving
pestle. Teflon reduces wear
between pestle and tube and
contamination from glass
particles. Pestles and tubes
can’ be autoclaved and are
completely interchangeable.

Paper chromatogram under
ordinary ultraviolet illumination

The transilluminator
can be used alone or in
conjunction with any
Chromato-Vue cabinet.
For further information,
write:

For Bulletin Write Dept. 574

TRI-R INSTRUMENTS

Clearer definition, brighter contrast
with Transilluminator Fluorescence

Developers of Electronic and Mechanical Instruments for Scientific Research

'144-13 JAMAICA AVENUE, JAMAICA 35, N.Y. -

uLrra-vioLeT [JJ ProbucTs, Inc.
5114F Walnut Grove Avenue San Gabriel, Calif. 91778

MINERALIGHT®  PEN-RAY®  BLAK-RAY®  CHROMATO-VUE®
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THERMOLYNE

—_——
Laboratory D’ HEAT
Apparatus for: [ LIGHT

] MOTION

: —__"_———\_" — : G
Type 10500 Furnace —

Featuring

Solid-State Control

NEW ORDER OF RELIABILITY — New solid-
state controller, Dubuque 1V, raises reliability
to a new level — long life silicon controlled
rectifier and fransistor establishes positive
reliability—No tube replacement.

PROPORTIONING BUILT-IN — Avutomatic pro.
portioning action accurately compensates for
temperature lag and overshoot in furnace—
cyclic temperature variations minimized.

QUICK RESPONSE HEATING ELEMENTS =
Special “low mass” elements respond quickly
1o controller demand — provide balanced heat
distribution. New features combine to give
highest dollar value in a small furnace.

CHAMBER SIZE — 5%” W x 3%" H x 64" D,

1093C (2000F) Models..coessecnne. $298.50
1177C (2150F) Models..veeasoses..$308.50

New: CATALOG 67

Write today for your free copy

48-Page catalog shows { i
expanded line: furna- /
ces, controls, hot
plates, mag. stirrers,
Stir - Plates, Stir -
Lights, Dri-Baths, in-
cubators, lab-lights,
meters, Owner =~
Built furnace ac-
cessories.

THERMOLYNE CORPORATION

2555 KERPER BLVD.
DUBUQUE, IOWA 52001

U.S.A.

Contact Dept. 568P for name of
nearest Dealer
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The Psychology of Learning. R. Borger
and A. E. M. Seaborne. Penguin Books,
Baltimore, 1967. 249 pp. Illus. Paper,
$1.25.

The Psychology of the Sickbed. J. H.
van der Berg. Duquesne Univ. Press, Pitts-
burgh, Pa., 1967. 136 pp. $2.95.

Radiation and Ageing. Proceedings of
a colloquium (Semmering, Austria), June
1966. Patricia J. Lindop and G. A. Sach-
er, Eds. Taylor and Francis, London,
1966. 472 pp. Illus. $6.50. Twenty-five
papers.

Radio Exploration of the Sun. Alex G.
Smith. Van Nostrand, Princeton, N.J.,
1967. 167 pp. Illus. Paper, $1.95. Van
Nostrand Momentum Books.

Radioecological Concentration Proc-
esses. Proceedings of an international sym-
posium (Stockholm), April 1966. Bertil
Aberg and Frank P. Hungate, Eds. Perga-
mon, New York, 1967. 1054 pp. Illus.
$45. There are 102 papers.

Rapport sur la Cohomologie des
Groupes, Serge Lang. Benjamin, New
York, 1966. 270 pp. Illus. Paper, $3.95;
cloth, $8. Mathematics Lecture Notes
Series.

The Relevance of Physics. Stanley L.
Jaki. Univ. of Chicago Press, Chicago,
1967. 612 pp. $12.50.

Reports on Progress in Physics. vol. 29,
pts. 1 and 2. A. C. Stickland, Ed. Inst. of

Physics and the Physical Society, Lon- *
don, 1966. pt. 1, 375 pp.; pt. 2, 387 pp.

Illus. £5. 5s each part. Fifteen papers.

Resolution of Singularities of Embed-
ded Algebraic Surfaces. Shreeram Shan-
kar Abhyankar, Academic Press, New
York, 1966. 301 pp. $13.50. Pure and
Applied Mathematics Series.

A Revision of the Genus Lobopoda
(Coleoptera: Alleculidae) in North Amer-
ica and the West Indies. John M. Camp-
bell. Univ. of Illinois Press, Urbana, 1966.
209 pp. Illus. Paper, $5.75; cloth, $6.75.
Illinois Biological Monographs, No. 37.

Siulenchromatographic an Cellulose-
Ionenaustauschern. M. Rybidk, Z. Brada,
and 1. M. Hais, Eds. Fischer, Jena, East
Germany, 1966. 531 pp. Illus. MDN
66.70. Sixteen papers.

Science and Culture: A Study of Cohe-
sive and Disjunctive Force. Gerald Hol-
ton, Ed. Beacon Press, Boston, 1967. 384
pp. Paper, $2.45. Reprint, 1965 edition.

The Scientific Study of Abnormal Be-
havior: Experimental and Clinical Re-
search. James Inglis. Aldine, Chicago,
1967. 272 pp. Illus. $8.95. Modern Ap-
plications in Psychology.

Second Quantization and Atomic Spec-
troscopy. Brian R. Judd. Johns Hopkins
Press, Baltimore, 1967. 71 pp. Illus. $5.95.
G. H. Dieke Memorial Lectures.

Seepage, Drainage, and Flow Nets.
Harry R. Cedergren. Wiley, New York,
1967. 507 pp. Illus. $15.95.

Séminaire Bourbaki. vol. 1965-1966.
Benjamin, New York, 1966. Unpaged. $15.
Eighteen lectures, most of them in French,
presented at the Institute Henri Poincaré
(Paris).

The Senses. Otto Lowenstein. Penguin
Books, Baltimore, 1966. 215 pp. Illus.
Paper, $1.25.

Seventh International Transplantation
Conference (Ann. N.Y. Acad. Sci. 129).
Edward M. Weyer, Ed. New York Acad.

AULATIEEDN

GAS

AT O

ALMOST EVERYTHING
YOU'LL WANT TO KNOW
ABOUT 100 GASES.

New, enlarged 4th edition of the Matheson:
Gas Data Book. 524 pages of charts, tables,
specs chemical properties and other data,
Recommended Controls and Regulators;

Safety Procedures; Cylinder Handling and
Storage, etc. Free supplemental data service,
Price $10.50 postpaid in U.S. or

Canada, $11.50 elsewhere.

ORDER NOW from
Matheson, P. 0. Box 85
East Rutherford, N. J. 07073

MATHESON

GAS CYLINDERS!

. .. use Matheson Trucks

Strongly recommended by Safety engineers,
Adjustable carriages spring locked for
absolute safety. Sturdy construction, col-
lapsible for storage.

Model 502 (Double Cylinder) $66.00

Model 503 (Single Cylinder) $48.75

FOB Nearest Plant — Prompt Shipment

N MATHESON

East Rutherford, N. J.; Cucamonga,
Calif.; Joliet, lIl.; LaPorte, Texas;
Morrow, Ga.; Newark, Calif.
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of Sciences, New York, 1966. 888 pp.
Illus. Paper, $18.

Sex Chromosomes. Ursula Mittwoch.
Academic Press, New York, 1967. 316
pp. lllus. $14.

Sexualité. Charles Houillon. Hermann,
Paris, 1967. 197 pp. Illus. Paper, F. 27.

The Social Function of Science. J. D.
Bernal. M.I.T. Press, Cambridge, Mass.,
1967. 520 pp. Illus. Paper, $3.95. Re-
print, 1939 edition.

Some Recent Advances in the Basic
Sciences. vol. 1, 1962, 1963, 1964. A.
Gelbart, Ed. Academic Press, New York,
1966. 240 pp. Illus. $8.50. Belfer Graduate
School of Science Annual Science Con-
ference Proceedings Series. Fifteen papers.

Spatial Dispersion in Crystal Optics
and the Theory of Excitons. V. M.
Agranovich and V. L. Ginzburg. Trans-
lated from the Russian by Literatur-
projekt. Interscience (Wiley), New York,
1967. 348 pp. Illus. $17. Interscience
Monographs and Texts in Physics and
Astronomy, vol. 18.

The Specificity of Cell Surfaces, A sym-
posium (Woods Hole, Mass.), September
1965. Bernard D. Davis and Leonard
Warren, Eds. Prentice-Hall, Englewood
Cliffs, N.J., 1967. 300 pp. Illus. $10.25.
Thirteen papers.

Squares, Square Roots and Products
of Numbers. C. Attwood. Pergamon,
New York, 1966. 353 pp. Illus. Paper,
$6.50.

Stability of Motion. A. M. Liapunov.
Translated from the Russian by Flavian
Abramovici and Michael Shimshoni. Aca-
demic Press, New York, 1966. 215 pp.
$9.75.

Standards and Practices for Instrumen-
tation. James E. French, Ed. Instrument
Soc. of America, Pittsburgh, Pa., ed. 2,
1966. Unpaged. $30; members, $20. A
compilation of complete ISA recommend-
ed practices and abstracted standards for
other organizations.

State Space Analysis of Control Sys-
tems. Katsuhiko Ogata. Prentice-Hall, En-
glewood Cliffs, N.J., 1967. 608 pp. Illus.
$13.95.

Streng Interactions. Course 33, Inter-
national School of Physics “Enrico Fermi.”
L. W. Alvarez, Ed. Academic Press, New
York, 1966. 239 pp. Illus. $11.50. Four
papers.

Structure and Bonding. vol. 1. C. K.
Jgrgensen and others. Springer-Verlag,
New York, 1966. 281 pp. Illus. Paper, $12.

Structure and Functions of Contractile
Proteins. Boris F. Poglazov. Translated
from the Russian edition (Moscow, 1965)
by Scripta Technica. Jacob A. Stekol,
Translation Ed. Academic Press, New
York, 1966. 339 pp. Illus. $17.

Structure and Reproduction of the Gym-
nosperms. B. S. Trivedi and D. K. Singh.
Shashidhar Malaviya Prakashan, Luck-
now, India, 1966. 193 pp. Illus. $3.

The Structure of Value: Foundations
of Scientific Axiology. Robert S. Hart-
man. Feffer and Simons, London; South-
ern Illinois Univ. Press, Carbondale, 1967.
406 pp. Illus. $10.

The Survival of God in the Scientific
Age. Alan Isaacs. Penguin Books, Balti-
more, 1966. 224 pp. Illus. Paper, $1.25.

Teacher’s Guide and Systems Manual
for Inquiring into Science. American Book,
New York, 1967. 268 pp. Paper, $10.
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New microelectrode
amplifier brings
greater ease and
accuracy to
intracellular

measurements

m input resistance greater than 10" ohms

m up to 100 pf input capacitance neutralization
m up to 1 volt dynamic range at input

m less than 1 millivolt per hour drift

m battery-operated .

m only $295

The Keithley Model 605 Negative Capacitance Electrometer
precisely amplifies cell-generated potentials without distorting
their characteristics. This low cost, battery-operated unit
consists of a power supply module and separate input head.
It operates with only three simple controls. Convenience of
operation, small size, and light weight combine to significantly
reduce experiment set-up time.

With grid current of less than 10-13 ampere, the 605
eliminates the need for compensating current adjustments.
A 10-turn zero potentiometer compensates for resting
potentials and other dc offset. Coarse and fine control knobs
allow quick initial neutralization and subsequent refinements
for very small changes in capacitance.

For calibration, a ramp signal from an oscilloscope square
wave calibrator output may be used in conjunction with any
available integrator. Or, as an optional accessory, our Model
6052 Integrator can be used for an accurate square wave for
probe resistance.

Contact your nearest Keithley Sales Engineer for an in-lab
demonstration. Or write us direct for more information on
the Model 605.

b % TR S A Ravd o B BTHS S
INSTRUMENTS

28775 Aurora Road - Cleveland, Ohio 44139

EUROPE: 14 Ave. Villardin, 1009 Pully, Suisse




STERILE /LOW OPTICAL DENSITY

SUCROSE
SOLUTIONS

PACKAGED READY-TO -USE

"May be used for the preparation of human or animal
vaccine upon vaccine manufacturer's receipt of appropriate
license from proper governmental authorities.”

Preserve the integrity of your sample with known purity,
concentration and sterility.

Low optical density.

Concentrations from 10% through 55% solutions are
available. Special concentration available upon request.

Choice of special packaging: Unbreakable PVC bags*
and sealed rubber stoppered bottles. Sizes of 500, 1000
and 2000 milliliters available.

*The O.D. of solutions packaged in PVC containers will nse uppreaubly when

stored. For exact continvous low O.D. we r packaged
in glass.

Call or write for complete details.

HARSHAWES

The Harshaw Chemical Company/Crystal-Solid State Department
Division of Kewanee Oil Company

1945 East 97th Street o Clevelund Ohio 44106

Phone 216-721-8300
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New low-cost
fiberglass glove boxes

from [NE

Shown here:
Radioisotope
Glove Box

BACTERIOLOGY With one-piece interiors

COMPLETE $895 | thet are smooth as glass,

easy to clean, leakproof.

CONTROLLED ATMOSPHERE | Completely assembled,
ready to use,

COMPI-ETE $875 For complete information contact

your laboratory supply dealer
RADIOISOTOPE or write LABCONCO,

8805 P t,
COMPLETE $995 Kansasrgistl;?cMo. 64132

Phone: EM 3-1355.

Available in ten different styles, 22 to 360 ml, for measurs
ing calorific values and for determining sulfur, chlorine
and other elements in coal, oil, foods, rocket propellants
and industrial chemicals.

Write or phone (309) 762-7716 for any or all of these
descriptive bulletins:

Spec. 1100 — Oxygen Combustion Bombs
Spec. 1230 — Oxygen Bomb Calorimeters
Spec. 1900 ~— Oxygen Bomb Combustion Apparatus

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, Illinois 61265
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