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The LKB UV Analyzer,

the Uvicord is completely compatible with the UltroRac.
The Uvicord detector unit is here shown incorporated,
with the UltroRac, in a separation system.

LKB INSTRUMENTS INC.®12221 PARKLAWN DRIVE @ ROCKVILLE Md. 20852
SALES AND SERVICE THROUGHOUT THE WORLD : STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON

A Fraction Larger

Yes, our Fraction Collector, The UltroRac, is
a fraction larger than some others on the mar-
ket, but we do not consider this a disadvan-
tage and neither do our customers who only
speak of the ADVANTAGES of owning an
LKB UltroRac. The UltroRac gives users
reliable collection, ease of operation, easily
varied test-tube capacity and freedom of
choice in the method of collection. Any num-
ber of test-tube racks can be removed from
the collecting platform without interrupting
the collecting process.

Write or phone LKB today for a fully illus-
trated brochure on this QUALITY instru-
ment and the many others in the LKB Labo-
ratory Instruments Line.

® Space Saving

® Coldroom Use

e Standard Test Tubes

® Removable electronic unit
® 200 test-tube capacity

® Time, drop and volume

@ Stainless steel support rods
e Polypropylene racks

e Provision for event marking
® Power outlet for flow pump
® Electronic counting system
e Positive flow control
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Why choose
between economy
and performance

when you buy
a balance
(4

You'll get
both with
x a Mettler.

8 AUGUST 1969

Want weighing performance, but wor-
ried about exceeding your budget?
Here are 38 solutions to the balance
buyer's dilemma. Mettler's 16 top-
loading and 22 analytical balances.

SPEED -+ PRECISION
= PERFORMANCE

Our top-loaders are tops when it
comes to speed and weighing ease.
Put the sample on the pan. Then read
the weight. If you are filling a con-
tainer to a target weight, Mettler's
helpful filling guide shows the approx-
imate weight on the pan throughout
the filling . . . without interruptions.

Newest of the Mettler top-loaders is
Model P162. It weighs up to 160 g
with a precision of =1 mg and fea-
tures 10-g taring ability. Like other
Mettler top-loaders, it provides digi-
tal and analog readout. Your new
personnel will get the same precise
results as the old hands in the de-
partment.

MANY TO CHOOSE FROM

Select the balance you need for your
work from one of our top-loaders.
We have one that weighs to 10 kg;
another that takes arithmetic out of
weight loss studies. Some automatic-
ally compensate for changes in level.
All will carry out five types of weigh-
ings. Weighing unknowns. Check-
weighing. Weighing-in. Batching.
Weighing objects below the balance.

THE ECONOMICAL ANALYTICALS

One of the major features of all
Mettler analytical balances is the im-
pressive precision-capacity ratio. Take
our low-cost Model H10. It weighs to
0.1 mg over the O to 160-g range.
That's one part in 1,600,000.

You get two balances for the price of
one with our Mettler Model H20. It
combines the capacity of a macro
analytical with the precision of a
semi-micro. Some Mettler analyticals
give an instant reading of the approx-
imate weight on the pan. We call this
feature preweighing.
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WEIGHT WATCHING
MADE EASY

With digital readout — standard on
many Mettler analyticals —you’ll
weigh with unsurpassed speed, con-
venience and accuracy. A filling guide
cuts your weighing-in time by 50
percent. Optical taring allows you to
compensate for container weights.

Need clearly printed records of your
weighings? Check our Models H10P
and H20P which print out results on
adhesive-backed paper. Then there’s
our sophisticated H20E electronic. As
it weighs, it generates an analog sig-
nal which can be fed to compatible
instrumentation such as recorders. The
H20E can also be interfaced with
computer or other control equipment
to continuously monitor and keep
weight changes within predetermined
limits.

There are more: from our $550 basic
balance that’s ideal for classroom use
to our $2,550 ultra-micro with 0.1
microgram precision.

When is a Mettler ( mEE .

NOT a balance? e '
—/

When it's our TM 15 digital platinum
resistance thermometer. Portable and
precise, it provides absolute accura-
cies up to ==0.15°C over the —20 to
+300°C range. The sensors may be
changed without recalibration and
provide a linear output to other in-
struments.

For information or a demonstration of
a Mettler balance or the new TM 15,
write Mettler Instrument Corporation,
20 Nassau St., Princeton, N.J. 08540.
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A forest fire sweeps through a valley
in Boise National Forest, Idaho. For-
esters are using small controlled fires
to burn off accumulated underbrush
and avoid major conflagrations such
as this. See page 568. [U.S. Forest



2A. Most manufacturers of electron
microscopes would have been satisfied.

Not Jeolco. Not till we put the frosting
on the cake.

A specimen carousel that accepts six
grids at one time.

An electronic specimen position
indicator.

Lighted nixie tubes that display
magnification from 125X to 500,000X.

A push-button gun lift that lets you
change the filament in seconds, every
150-200 hours.

Printed identification numbers on
your film or plates.

And a hydraulic chair. (Sorry. Onlyone
to a customer.)

Cameras, air locks, vacuum systems -
we automated the works.

But don't just take us at our word.

e in to our applications lab. And give
00B a good, healthy workout.

Then go talk to the people you
thought were our competition.
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always calibrated
always truly averaged

...and they’re always on the scope of an

When you average and display physiological or other noisy
signals on the HP 5480A Signal Analyzer, they stay right where
you want them. Conventional signal averaging techniques for
retrieving signals buried in noise let the waveforms grow and
waver until eventually they wander off the scope, and often you
don’t get the picture till the averaging is completed.

With the new HP 5480A Signal Analyzer, you can always see
what is going on. You have a flicker-free picture, no matter how
slow your sweep speed. The display is always calibrated. The
only change observable is the reduction of noise in your signal.

Another feature of the HP 5480A Signa!l Analyzer is that it will
even follow a slowly varying signal. In this mode of operation
using a novel computing technique, previous information is
selectively deemphasized with respect to new information. This
mode is particularly useful if you want to observe changes
caused by varying your experimental parameter.

If you prefer to use the conventional summation techniques of
averaging where your signal “grows” during the averaging proc-
ess, it can be done with the flick of a front panel switch.
Another flick of the switch and the display is automatically
calibrated at the end of a preset number of sweeps.

Use it to monitor noise or obtain a signal for variance analysis.
Or use it for histogram generation and multichannel scaling.
There are two input channels for averaging or summing of two
events. Plug-in construction guards against obsolescence.

Specially designed to interface easily with many analog and
digital devices, an input/output coupler will give flexibility in
feeding data to digital processing equipment, including general
purpose computers such as HP’s 2116A or 2115A.

The accuracy of true averaging plus the convenience of steady,
flicker-free traces brings a new dimension to a variety of ana-
lytical fields such as electroencephalography, cardiography,
neurology, spectroscopy and other medical, biological, chemical
and physical research. Price: $9,950.

For complete details and comprehensive data sheets, call your
local HP field engineer or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 54 Route des Acacias, Geneva.

8 AUGUST 1969

HP Signal Analyzer

|

HEWLETT PACKARD

DIGITAL ANALYZERS

02804C
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The new NAPCO CO. Incubator is somiserly
it uses only alittie gas in a long, long time.

It’s perfectly true that the new NAPCO CO; Incubator is

miserly with the gas that's fed to-it . . . and with good
season, too, because the injection system is tuned to your
individual incubator!

This means elimination of a separate air source and possi-
ble contamination from a “house” air source. Tank life is
extended at least three times that of conventional incuba-
tors. Tank-changing inconvenience is reduced to only
three or four times a year. What's more, the new unit
boasts a CO; recovery timer that guards work already in
the chamber.

The new NAPCO CO, Incubator has other advantages,

SALES OFFICES: Philadelphia/ Chicago/Portland/Los Angeles
528 Circle No. 6 on Readers’ Service Card

too. Its all-aluminum interior cuts cleaning effort and
reduces carbonic acid corrosion. There’s also a significant
improvement in temperature gradient . . . and unique slid-
ing shelves make loading a cinch.

All in all, it's easier to work with the new NAPCO CO.
Incubator . . . and it’s less expensive to buy, as well!

®

[ionl

.
r

10855 SW Greenburg Rd., Portland, Ore. 97223

Circle No. 2 on Readers’ Service Card -




Now you really have
something to worry about.

The most expensive radioactive chemical you
can buy is the one that ruins your experiment because of
undetected impurities. An *‘unconditional guarantee”
which refunds the cost of the chemical doesn’t help much.

That's why we worry about quality. That’s why
you should, too. For over 800 worry-free labeled chemicals,
see Catalog N-1.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Telephone (617) 426-7311 Telex: 094-6582




Nearly
anything*
vs. time.

530

*Voltage, current, temperature, pH,
photometric absorption, weight,
position, volume of titrant, applied
voltage, wavelength, etc., etc.

Our Model MR Recorder. A record-
ing potentiometer with all of the
versatility, precision, speed, and
sensitivity you could ask for,

It'll measure and record voltage or
current. Or virtually anything that
can be translated into those terms.
Or any variable that can be related
to time by synchronous drive.

This recorder ranges far and wide
on both the X and Y scales. Twelve
pre-calibrated ranges, in fact, make
the chart fit the signal. And a
variable range control permits full-
scale settings at 40% to 100% of
basic range. Plus twelve synchro-
nous chart speeds.

Designed-in dependability is also
part of the MR portrait. Evidence:

Circle No. 13 on Readers’ Service Card

the highly stable, solid-state power
supply (completely line-operated)
that requires no standardization or
adjustment.

At $2650 (basic price), the MR can
take the place of several less versa-
tile recorders. Anything they can
chart, the MR can chart better.

The preceding disclosures should
prompt you to find out more. From
your Sargent-Welch representative
or by writing to us. 9-222

m SARGENT-WELCH

Scientific instruments, apparatus, chemicals.
Sargent-Welch Scnentlflc Company
7300 N. Linder Ave.; Skokie, lllinois 60076

Chicago/Anaheim/Birmingham/Cincinnati
Cleveland/Dallas/Denver/Detroit
Springfieid, N.J./Toronto/Montreal/Vancouver
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How to make
“an optical slice
of life.

Macronyssus Bacati, taken with Zeiss Photomicroscope 11, total magnification 1000X, no preparation. (A) Transmitted Phase Contrast;
(B&C) Nomarski Interference Contrast in two different focal planes. Notice the 3-dimensional effect.

You do it with Nomarski differential in-
terference microscopy, a versatile
phase- and amplitude-contrast system
which vastly improves images both. of
unstained living cells and fixed and
stained preparations of cells or tissues.

Like the phase-contrast and image-
duplication interferente microscopes,
the Nomarski system generates con-
trast optically by interference of light
waves traversing slightly different opti-
cal paths. What sets the Nomarski
system apart is that differential inter-
ference produces an “optically shadow-
cast” image relatively free from
disturbance from out-of-focus details.
Because contrast is developed only in
a very thin depth of field (as little as
0.2 um), it is possible to make “optical
sections” for detailed non-destructive
analysis of living material.

Easy to set up and easy to operate,
Zeiss Nomarski equipment gives you a
high-aperture, low-glare instrument
capable of utilizing the full theoretical
resolving power of the outstanding
Zeiss Planachromat lenses. There is no
other system like it.

Those who study stained material
will find the amplitude-contrast feature
of the Nomarski system very useful for
bringing out weakly stained, minute
details with improved resolution.

The world’'s best Nomarski interfer-
ence equipment is available from Zeiss
for Standard RA, WL and Universal
Microscopes and for the camera micro-
scopes, Photomicroscope Il and
Ultraphot. For complete details on
Nomarski interference microscopy and
equipment write Carl Zeiss, Inc., 444
Fifth Avenue, New York, N.Y. 10018.

Nationwide Service.

THE GREAT NAME IN OPTICS

WEST GERMANY
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5 versatile L/l instruments for the research laboratory:

1. An amphibious tube rocker and roller.

2. An instant centrifuge.

3.The perfect pipet. 4-5. Automatic Repipets®and Dilutors.

snap on filter press into

test tube

clear filtrate rises
in plunger

1. LABQUAKE™ 2. STAT-FILTER®
1.L/1 LABQUAKE™. A silent, small, submersible
tube rocker and rotator for all sizes of tubes,
Ya” to 12" diameter. Occupies only 32 x 8 x
4%z inches when fully loaded with 14 tubes.
LABQUAKE has 28 tube positions altogether
that accommodate clips to hold tubes of vary-
ing sizes. Adjustable bracket holds LABQUAKE
fully or partially submerged in water bath. Use
for thorough mixing of blood without cell dam-
age (holds Vacutainers®); agitating during tis-
sue, bacteria growth; preparing homogeneous
dispersions of particulates for Coulter® and
other particle monitors; cell trypsinization in
tissue culture; enzymatic hydrolysis of steroids,
and many other applications.

Price: LABQUAKE (patent pending), for 110-120
VAC, furnished with (14) 13 mm and (14) 16 mm
clips, $59.50. Maximum capacity, 250 ml. Other
clips may be substituted.

2. STAT-FILTER®. For instant filtration by high
pressure or vacuum—in the palm of your hand.
You get crystal clear filtrates within 3 seconds
after precipitates form. All precipitates over 10
microns are retained with no possibility of re-
mixing after separation. The versatile STAT-
FILTER uses polypropylene plungers and
disposable polyethylene filters, making it suit-
able for any filtration. Inexpensive demonstra-
tion kits are available.

Price: Complete STAT-FILTER SYSTEM, includ-
ing 3 plungers, 100 disposable polypropylene
filters and test tubes, and 25 test tube closures,
$38. Demonstration STAT-FILTER kit with 1
plunger, 10 filters, 7 test tubes and 3 closures,
$9.00.

3. GRUNBAUM PIPETS 4. REPIPETS® 5. DILUTORS

3. GRUNBAUM PIPETS (The Perfect Pipet). The
versatile GRUNBAUM micro-pipet aliquots, di-
lutes, transfers, and stores reagents. It’s the only
pipet that can handle ether, alcohol, acetone,
etc. It's self-adjusting, self-filling, non-dripping
and self-cleaning (sample B washes out sample
A). Guaranteed accuracy: 5ul, =3%; 10 and 20
pl, =2%; 25 pl and larger, -=1%. Guaranteed
reproducibility: 0.1% at 100 .l. Sizes stocked
for immediate delivery: 1, 2, 3, 4, 5, 10, 15, 20,
25, 50, 75, 100, 150, 200, 250, 300, 400, and 500
pl. Other sizes on request.

Price: $6.

4.-5. Automatic REPIPETS® and Dilutors. These
unique instruments pipet, dilute and dispense
with a guaranteed accuracy of 1% and a repro-
ducibility of 0.1%. PYREX® L/| REPIPETS and
Dilutors are of one-piece fused glass construc-
tion with no connections —eliminating any
chance for leaks. L/I's instruments fit directly
on your reagent bottles, ¥2-ounce and larger.
Any reagent can be handled, including concen-
trated acids, concentrated alkalies, and chlori-
nated hydrocarbons. All amber instruments are
supplied for your labile reagents. L/l stocks
REPIPETS and Dilutors in %2, 1, 5, 10, 20 and 50
ml sizes, adjustable from zero to full scale.

Prices: REPIPETS $52.50; Dilutors $99.50. Mi-
cro and Macro Teflon® tips included.

SPECIAL NOTICE. Effective immediately, tele-
phone orders for 10 ml L/| REPIPETS and Dilu-

tors will be shipped within 72 hours. Mail orders
1-2 weeks.

Order from Labindustries or your distributor.

4 LABINDUSTRIES

The Error Eliminators

1802M Second Street * Berkeley, California 94710
Phone (415) 843-0220 *+ Cable: LABIND, Berkeley, Ca. (USA)
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Save *500-

plus pick your purchase plan

That's right, the outstanding acceptance of the HR 9100A
computing calculator now allows us to reduce the price
$500—from $4900 to the new price of $4400.

Plus you now have a choice of purchase plans. Buy,
rent, or lease—you pick the purchase plan that best meets
your needs.

How is HP able to do all this? Volume production.
In fact, we're adding a new plant to produce
more calculators.

i oo Dynamic

| 245015 05y avcumulate) 10-%* to
2338 ¥ keyboard

nearly 200 dec

ades. Observation of math operations

on 3 displayed registers. Up to 16

more registers for data storage.

Complex and vector arithmef
simplified with coordinate trans-

formation keys, rectanguiar-to-
polar and vice-versa, in milliseconds.

Trig functions covering all qui
rants and any size angle in

degrees or radians.

Which brings up another important point. Volume pro-
duction means you don't have to wait in line 6 weeks or 6
months to put this calculator to work for you. Call any of
the 135 world-wide HP Sales and Service Offices today.
You'll have a 9100A computing calculator on your desk
faster than you thought possible.

So, if you have been sitting on the fence—now is the
time to jump.

Lease/rental plans start as low as $1.50/computing
hour based on average usage. Pick your purchase plan
and save money by ordering the HP 9100A computing
calculator today.

For additional information, contact Hewlett-Packard,
Box 301, Loveland, Colorado 80537. (303) 667-5000.

Europe: 1217 Meyrin-Geneva, Switzerland.

Pﬁgram from the keyboard.
Record and store 196-step
programs on credit-card-

Designed for expansion. Printer
and plotter are available.

size magnetic cards for re-

z Branching and looping flexibility  peated use.

«<v| provided by “IF" keys expands
programming capability.

1 - = . . . Edit programs easily. Single-step
- = : v through programs to check and
HEWLETT ﬁ - PACKARD : : de-bug. Address an individual

; : ' - - step and make corrections without re-
i sl 7 ~ : entering the entire program.
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INVERTED

INVERTED LABORATORY AND RESEARCH MODELS CAMERA-MICROSCOPES
Brightfield I.oboraro Models: Phuse 'Reseorch Models. The all-purpose microscope for visual examination,
MONOCULAR, MODEL G Four  brghthel LAR MODEL PH mt s | STk A4 Camerawith four Rt okt '.,':!:,’L*,,Egﬂ.ii';

X, 10X, 40X, 100 ('ﬂ eyepieces wx- lDX. znx AOEIO0N ("“) '" g("' dark- on revolving turret. Acussory attachments for 35mm.,
lmplo height adjustment of condenser-illumi-  medium contrast cyu eces 5 inten- Polaroid, and movie cameras. Low-power (5X-40X)
nator for even large culture bottles; $409. sity Koehler- tyﬂla Iummnor-ﬁve-chmee ntensity trans- accessaries available. Naeds only 97 x 12* table space.
built-in base transformer. former; phase rret condenser with aperture $8'|2
SPBEASE RO M, B $609.  smoruae e k. s ol e o s
el MIC, nocular
version of Model PH-MIC plus builtin $1012. :ﬂ",?ﬂ',ﬂ,ﬂ.ﬁlﬂ‘ﬁj;mgg.&”ﬂ"“ $1195.
Brightfield Research Models: o goesr BINOCULAR MODEL BU-12. Binocular
MONOCULAR MODEL BR-MIC. Five brightfield ob- Prices include optics, cabinets, filters, special version of Model U-12. $1379.
5X, 10X, 20X, 40X, 100X (ail); {W‘m’ SX,  slides, petri dishes, and basic accessories. The
0X, 15X; rack and pinion condenser anism with bm'l'-m i - R e ndard mlh Phase Research Models:
individual centering adjustments _for condenser and 1 camera mechanism | i et it S adi
illuminator; elevating compartment provii $545 and a as an e e L e phase objectives,
o !::rnln:‘ :; ;Lcu:so-'mg. s o.l for monoculars. Accommodates 35mm. oamm eyepieces aslllodel g% PH-MIC. $1390
BINOCU! R nocular version back or Polaroid Lond Camera Atfachment. i
Model BR-MIC, with camera mechanism. $74 K. “Beih available o sxisnleass Mﬂﬂcuwl”l:ggi’l:‘gfl 13. Binocular $-| 580.

Only UNITRON Inverted Microscopes Offer ALL These Advantages

accommodates slides, wet mounts, special glassware, warming
chambers and micro-manipulators ® unobstructed stage for
easy access ® built-in, correct intensity illumination ® glare-
free coated optics ® special petri dishes for observation
of cultures even by highest power oil immersion objective ®
graduated mechanical stage ® accessory camera attach-
ments ® long working distance 40X objective and other
accessories also available

ASK FOR A FREE 10-DAY TRIAL. You be the judge in

UNITRON

INSTRUMENT COMPANY . MICROSCOPE SALES DIV.
66 NEEDHAM STREET - NEWTON HIGHLANDS 61, MASS.

D I'd Iihhm UNITRON Model ............ absolutely free for ten
days with no obligation. Send details.

[[] send me your complete catalog # K-4

l
=
|
|
|
|
|
|
I
I
I

e e S e Em—— e —— Oy ———" S——

your own lab. Select the model you want. Then fill out and s

mail the coupon. Microscopes sent and returned at our e BEET:

expense. You assume no obligation. Or if you want more AODRESS

data on these and other UNITRON microscopes, use coupon ! aty ZONE STATE

to request our complete catalog. e . et S ——— — ————— S— ——

<«— Circle No. 19 on Readers’ Service Card '~ Circle No. 8 on Readers’ Service Card 535



High-performance
Pen Pals

Honeywell’s 530 X-Y Recorder: true
differential input and proven relia-
bility . . . for under $1250.

Our 530 X-Y Recorder not only records low-level sig-
nals from any source, grounded or floating, it records
them so efficiently and so reliably, you can depend on
it, day in and day out.

And for good reason. This 530 X-Y Recorder has the
same kind of improved snap fit pen assembly (with a
polished sapphire tip),carriage assembly and cable ar-
rangement that have made our model 550 and 560 Re-
corders the standard of the industry.

You'll be happy to know, too, that the Honeywell 530
X-Y Recorder is so simple to operate that even your non-
technical people can learn to use it. And yet, it delivers
high speed (30 in/sec. on X-axis, 20 in/sec. on Y-axis)
and common mode rejection up to 130 db; offers a
trouble-free vacuum holddown; and accepts either 872"
x 11" or 11" x 17" paper.

panEtRLLL

See us at WESCON, Booths 1306-1309

Honeywell’'s 540 X-Y-Y’' Recorder: a
two-pen recorder with double capa-
bility for a price less than $2100.

Even though our 540 X-Y-Y’ Recorder costs less, it
doesn’t give you any less. In fact, it’s operating charac-
teristics are almost identical to our 530 Recorder, giving
you the exact same true differential input, the same
proven mechanical design features, the same unsur-
passed reliability. Plus it offers 30 ips. slewing speed on’
each axis and 1 megohm input impedance on all cali-
brated ranges, as well as when operating at variable
sensitivity. It also provides one millivolt sensitivity (each
axis), a stylish appearance, vacuum holddown, and will
accept either 8%%” x 11" or 11” x 17" paper.

For more information on either of these new X-Y re-
corders, write or call (collect) Roy Washburn, 303-771-
4700, Honeywell Test Instruments Division, P.O. Box
5227, Denver, Colorado 80217.

Honeywell

Honeywell engineers sell solutions




What’s in back
of a
SORVALL?

@ Precision engineering,

experienced design, every-
thing big-company ‘“‘know-how"’
with small- -company dedication can
pack into a precision-built, durable,
reliable centrlfuge That's what we put “in back” of every SOR-
VALL. That is why the R€-2, and now the RC2-B, are successors
only — not meaningless innovations to the original, manually -
operated RC-1. (The original was so good, it still gives us a bad
time when we try to replace it with the vastly improved RC2-B.)
“Look in back” of a SORVALL — the RC2-B Automatic Super-
speed Refrigerated Centrifuge — to 20,000 rpm — to 49,500 x g.
We assure you, it's not just all front. For all the details, write to
Ivan Sorvall, Inc., Norwalk, Connecticut 06856.

SORVALL

RESEARCH INSTRUMENTS — BUY SORVALL

<« Circle No. 18 on Readers’ Service Card ~ Circle No. 9 on Readers’ Service Card

8 AUGUST 1969

S$S-3 AUTOMATIC
SUPERSPEED CENTRIFUGE
RCF’'s to 34,800 x g * Speeds to
17,000 rpm * The most advanced
table-top centrifuge available; with
Gyro-Action Drive!

SS-4 MANUAL

SUPERSPEED CENTRIFUGE
RCF's to 34,800 x g * Speeds to
17,000 rpm * The modern manually-
controlled centrifuge; with Gyro-
Action Drive!

S$S-1 SUPERSPEED

ANGLE CENTRIFUGE. .

RCF’s to 31,000 x g * Speeds to
16,000 rpm = The original “work-
horse' of the modern laboratory!

PRODUCT GUIDE
Comprehensive brochure details
specifications for all SORVALL
Centrifuges and Instruments.

Request Bulletin SC-8WI8
537



You can count gammas automatically with any
Tri-Carb Liquid Scintillation Spectrometer

All it takes is the Model 5022
Auto-Gamma’ Tandem Sustem

Add this low-cost option to your Tri-Carb® Liquid
Scintillation Spectrometer and you're ready to do fully

automatic gamma counting on up to 100 samples. CONVERT TO INDEPENDENT
Model 5022 uses the electronics of your existing instru- GAMMA OPERATION AT ANY TIME
ment for sample analysis and changer actuation; it has
its own sample changer and well-type crystal detector. o Adding your choice of
Its beta-gamma switch and independent high-voltage electronics to the Model
supply let you switch from beta to gamma counting , 8 5022 Tandem System
with no adverse effects on counting stability. . converts it to an inde-
“Built-in” gamma counting capability is just one of pendent, fully automatic
the user-oriented features you’ll find in Tri-Carb Liquid e gamma counting system.
Scintillation Spectrometers. Doesn’t it make sense to - : Just add a one, two or
choose a system that can grow with your needs? Call s three-channel spectro-
your Packard Sales Engineer for details, or write for | ; meter and any of three
Bulletin 1057U to Packard Instrument Company, Inc., @ printout options.

2200 Warrenville Road, Downers Grove, lllinois 60515,
or Packard Instrument International S.A., Talstrasse 39,
8001 Zurich, Switzerland.

You can put Model 5022 to work in your laboratory for as little as $5.44 a day on our equipment lease plan.
538 Circle No. 11 on Readers’ Service Card SCIENCE, VOL. 165
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“The computer that
doesn't make you wait.

The Olivetti Programma 101. The do-it-yourself, desk-top computer.

Easy to program. Create your own. Or use ours. Programs
are stored on a unigue magnetic card about the size

of a dollar bill. Applications in the life sciences.
Statistical analysis. Bio-medical research. And there are
many more. Easy to operate. You enter variables,
Programma 101 does the rest. From a simple calculation
to a complex equation. Cost? Less than a month's rental
for many large computers. Why wait?

olnelti

=
One Park Avenue g
New York, N.Y. 10016

Attention: Marketing Services

Circle No. 10 on Readers’ Service Card

Please send information on the P-101,

Name/Title

Firm

Address
City. State Zip.

SC.8.8-69




Maxwell’s Demon could easily get
lost in our shop. With some help
from our staff. We specialize in
exorcizing Harpies that could
snatch away the tight control we
always impose on every facet of
radiochemical processing.

The Demon is only chimerical,
of course. An imp that permits the
faster molecules to pass in one
direction only, and limits slow
ones to the opposite direction. So
heat flows uphill?

Dr. Maxwell was deliberately
hypothesizing something that

isn’t, praise be, in order to demon-
strate something that doesn't. It's
a dangerous notion all the same.
The Demon could.play hob with
the fastidious care we lavish on
standards and the emphasis we
give to product uniformity.

Our isotopes are exactly what
they should be. And they behave
just as they should to provide the
results you expect.

Need technical assistance? Call
our Customer Service Dept. in
Des Plaines, Illinois. That's what
we're here for.

Shipment is by air express or
fastest way, usually the day we
get your order. And that’s easy.
Our home and 11 branch offices
communicate by Telex.

To the Bottomless Pit with your
Demon, Dr. Maxwell. Where,
we're told, all the molecules move
fast. But never mind about that.
Find out all about,
our labelled
compounds
And send now
for our first
edition. &

540

2000 NUCLEAR DRIVE, DES PLAINES, ILLINOIS 60018 TELEPHONE: (312) 296-1055

Amersham/Searle

=I= AMERSHAM/SEARLE CORPORATION:
AN ACTIVITY OF G. D. SEARLE & CO. AND THE RADIOCHEMICAL CENTRE

Circle No. 17 on Readers’ Service Card

Circle No. 22 on Readers’ Service Card —>



The Reichert
Diapan Microscope:

~ for people
who don't want to
et too involved.

The Diapan demands minimum effort for out-
standing results in routine research applications.
It is a compact, easy-to-use stand with built-in
illumination and filter control. Lamp housing is
fitted with 100W halogen lamp. Microflash
insert is also available.

Coarse and fine focusing adjustments are
controlled from a single knob.

Best of all, it offers the unmatched quality of
Reichert instruments plus the reliability of AO.
Ask your AO Representative for a demon-
stration or write for detailed information.

REICHERT,
AUSTRIA

AMERICAN OPTICAL
®

CORPORATION
SCIENTIFIC INSTRUMENT DIVISION « BUFFALO, N.Y. 14215



Electronic slide rule
with 11-digit accurac

«»« @and a memory too

Wipe out all tediousness from technical, statistical and investment
computations with the Wang 360 electronic calculator. Time
consuming table look-up and interpolation is a thing of the past.
Wang's unique approach to data manipulation enables you to
generate VX, x?, Log.x and e* functions by simple key strokes.
Instantaneous answers are displayed in large easy-to-read
numerals with ten significant digits and self positioning decimal
(you can specify a special trig keyboard if you need

sin 8, cos 4, sin —'x and tan —'x).

A special feature of the Wang 360 is its “‘scratch pad” memory
system. Four extra storage registers hold constants, intermediate
answers, or multiple results, for recall as you need them.

Wang's building block approach gives you add-on capability for
hard copy printout, card programming, and expansion into the
powerful 370 programmable computing sub-system.

For greatest economy, up to 4 keyboards operate concurrently from
a briefcase-size electronics package. Cost of Model 360 is then as
low as $1497.50 per station and Model 320 (without extra
registers) $1282.50 per station.

Call your nearest Wang Office.

= WANG

LABORATORIES. INC.

You can produce logs and exponents inSt"antly
by simply touching a key on the Wang 360.

SALES/SERVICE OFFICES

Alabama

(205) 881-5360
Arizona

(602) 274-2110
California
(213) 776-2985
(714) 276- 8464
(415) 692-0584
(805) 962-6112
Colorado

(303) 364-7361
Connecticut
(203) 288-8481
Delaware
(215) 642-4321
‘Qis.trici_of

Louisiana
(504) 729-6858
Maryland
(301) 588-3711
(301) 821-8212
Massachusetts
(617) 851-7311
(617) 542-7160
Michigan
(313) 352 2144
(616) 454-4212
(517) 835-7300
Minnesota
(612) 881-5324

© Mississippi

(601) 982 1721

(301) 588-3711
Florida

(305) 841-3691
(305) 563-8458
(813) 872- 7347

Georgia

(404) 633-6327

Hawaii

(808) 536-5359

Illinois

{309) 674-8931

(312) 297-4323

Indiana

(317) 631-0909

lowa

(515) 288-5991

Idaho

(303) 364-7361
ansas

(816) 444-8388

Kentucky

(502) 426-1116

(816) 444 8388
(314) 727-0256
Nebraska
(515) 288-5991
evada

(702) 322-4692
New Jersey
(201) 272- 7160
New Mexico
(505) 255-5775
New York
(212) 682-5921
(516) 437-2500
(518) 463-8877
(716) 381-5440
(315) 463-9770
North Carolina
(9&9) 272-5683

Ohio

(614) 488-9753
(216) 333-6611
(513) 531.2729

Oreg

(206) 525 2000
Oklahoma
(918) 747-0018
Pennsylvania
(215) 642-4321
(717) 236-4782
(412) 366-1906
Tennessee
(615) 524-8648
Texas

(512) 454-4324
(214) 361-7156
(713) 668-0275
(817) 834-1433

Utah

(801) 487-2551
Virginia

(703) 595-6777
(703) 359-6320
Washington
(206) 525-2000
West Virginia
(304) 344-9431
Wisconsin
(608) 255-4411
(414) 442-0160

Wyoming

(303) 364-7361
Calgary

(403) 266-1804-
Montreal

(514) 482.0737

Ottawa

(613) 728-4445
Toronto

(416) 364 0327
Vancouver
(604) 685-2835

Dept. 8Q, 836 North Street, Tewksbury, Massachusetts 01876 Telephone: (617) 851-7311
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Take almost any kind of subject and the Polaroid MP-3
camera will take almost any kind of picture of it in seconds.

Whatever the subject: gross speci-
men, production sample, wall chart,
biological specimen, original artwork,
metallurgical sample, stress analysis
record, immunoelectrophoresis or any-
thing else you can think of...
Whatever the picture: black-and-
white or color photograph, infrared,
positive print with a negative, continu-
ous tone or line transparency...
Whatever the problem: photomicro-
graph, macrophotograph, X-ray copy, & : ;
Polacolor picture of a giant photo copy, small object photography, Macrophotograph of wing attachment.
U screened or line print...
You're ready for it with the Polaroid
MP-3 Land camera, our eye level, reflex
stand camera with built-in illumination.
This camera is adaptable for 14 differ-
ent Polaroid Land films and most con-
ventional films. Just get the subject
to the MP-3, and the MP-3 will get the
picture in seconds. Assuming, of
course, that the subject wants
to have his picture taken.
For more informa-
tion OII'D aI den;ogstration\\\ / i s e T s
: write Polaroid Corpora- \ ‘s =% &/ / i LR B
Crina) o ton LI tion, Industrial Marketing \e——/ Gansparency, oo

Dept. 134C, Cambridge, Mass. 02139.

The Polaroid MP-3 Multipurpose View Land Camera. “Polaroid” and “Polacolor"§




Investigate this remarkable new Leitz Microprojector

The Leitz Microprojector facilitates group demonstration
of microscope images to an extent never before possible.
A completely maintenance-free light source, more intense
than a carbon arc, permits projection through the full
range of magnifications, including oil-immersion lenses.
A special dichroic mirror reflects all usable light into the
optical system, while allowing heat radiations to bypass
the specimen stage; thus, brilliant images are possible.

Normal line current can power the Microprojector via a
special power pack which has settings for 17 or 25 amps.
546
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A series of neutral density filters permits the change of
light intensity without altering color balance. Plano-
flatfield objectives project images with corner-to-corner
sharpness. And magnification may be varied to suit the
desired projection distance and image size. Write for
further information or request a demonstration in your
own laboratory, and see for yourself how simple, silent
and maintenance-free a Leitz Microprojector can be. ssoe

®. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
Distributors of the worid-famous products of
Ernst Leitz O.m.b. M., Wetziar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS - MICROSCOPES

SCIENCE, VOL. 165
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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

Editorial Board
1969

EmiL Haury KENNETH S. PITZER
WiLLarp F. LiBBY ALEXANDER RicH
EvERETT 1. MENDELSOHN  CLARENCE M. ZENER
JoHN R. PIERCE

1970

GuSsTAF O. ARRHENIUS Ricaarp C. LEWONTIN
Frep R. EGGAN ALFRED O. C. NIER
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MiLToN HARRIS
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RINGLE
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News Editor: JoUN WALSH
Foreign Editor: DANIEL S. GREENBERG*

News and Comment: LUTHER J. CARTER, BRYCE
NELSON, PHiLIp M. BOFFEY, MARK W, OBERLE,
MARTI MUELLER, SCHERRAINE MACK

Book Reviews: SYLVIA EBERHART

Editorial  Assistants: JOANNE BELK, ISABELLA
BouLpiN, ELEANORE Butz, HELEN CARTER, GRAYCE
FINGER, NANCY HAMILTON, OLIVER HEATWOLE, ANNE
HoLpswoORTH, PAULA LECKY, KATHERINE LIVINGSTON,
VIRGINIA NUESSLE, SANDRA RATTLEY, PATRICIA ROWE,
LEAH RYAN, LOIS SCHMITT, BARBARA SHEFFER, RICH-
ARD SOMMER, YA LI SWIGART, ALICE THEILE

* European Office: 22 Mulberry Walk, London, S.W,
3, England (Telephone: 352-974?)
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EARL J. SCHERAGO KAy GOLDSTEIN

Advertising Sales Manager: RicHARD L. CHARLES

Sales: NEwW York, N.Y. 10036: Robert S. Bugbee,
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4873); MEDFIELD, MAss. 02052: Richard M. Ezequelle,
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Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772).

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005. Phone:
202-387-7171. Cable: Advancesci, Washington.
Copies of “Instructions for Contributors” can be
obtained from the editorial office. See also page
7, Science, 4 July 1969, ADVERTISING COR-
RESPONDENCE: Rm. 1740, 11 W. 42 St., New
York, N.Y. 10036. Phone: 212-PE-6-1858.
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Science Policy Studies

The National Science Foundation has announced a program of grants
for science policy and planning activities at state and local levels. The
purposes are to help state and local governments become better partners
in the growing number of federal-state or federal-local collaborative ac-
tivities for technological development, resource utilization, pollution
abatement, and other problems that have a scientific or technical com-
ponent; to improve federal-state-local communication on science and
technology policy issues; and to analyze data on scientific resources at
state and local levels.

Since 1959 half the states and several large cities have created formal
mechanisms for securing scientific and technological advice. The eco-
nomic and other motivations are so strong that already 47 of the state
governors have designated liaison officers to work with NSF in develop-
ing better knowledge of the uses of science and technology on the part
of state and local governments. Proposals for studies under the new pro-
gram may be submitted to NSF by state or local government units,
universities, or nonprofit organizations, but preference will be given to
proposals that call for collaboration between a unit of government and
a university.

Announcement of this new program preceded by one day a three-
day seminar in Washington, D.C., of the Science and Public Policy
Studies Group. This informal organization was born at the 1966 AAAS
meeting when several university representatives were invited to consider
how AAAS might help the score or so of universities that could then be
identified as having teaching and research programs on science and gov-
ernment or science and public policy. Eugene Skolnikoff offered to ar-
range a program and workshop at the 1967 meeting for such university
representatives as were interested. Out of this beginning grew the Science
and Public Policy Studies Group, which meets annually at AAAS meet-
ings and which will probably hold other seminars similar to the Wash-
ington one of last month., The mailing list (which in such an informal
organization is equivalent to the membership roster) now includes per-
sons from 89 universities and from a number of government agencies.

The composition of that list makes it clear that the makers of science
policy are being surrounded by a growing group of analysts, who, to a
large extent, come from backgrounds different from those of the ma-
jority of the makers of science policy. Most of the “engineers” of science
policy—the people who have helped government agencies to establish
their own policies—have been physical or biological scientists or engi-
neers. Most of the “scholars” of science policy—the academicians who
conduct the university programs—come from the social sciences, politi-
cal science, law, history or public affairs. ,

The distinction is not sharp. Several universities were represented at
the Washington seminar by physicists. Don Price, Harvey Brooks, Alvin
Weinberg, and a few others have been not only leading “engineers” but
also thoughtful analysts of science policy. Yet the distinction is valid
and follows the history of other relationships between the men who plan
and direct business, governmental, or other practical affairs and the men
who give most thought to analyzing the problems and processes involved.

The rapid growth of the Science and Public Policy Studies Group
forecasts an expanding historical, descriptive, and analytical literature
of science policy. The development of the new NSF program suggests
that these studies will give increased attention to state and local science
policies.—DAEL WOLFLE



Choosing a Signal Processor

by DRr. E.U. COHLER, President
Computer Signal Processors, Inc.

Signal processing systems fall into three
general categories. It is important to ap-
preciate the differences in order to make
a sensible selection.

Function-Specific

Function-specific processors are usually
designed to perform a single version of a
complete processing function. These sys-
tems, when developed and debugged, very
often maximize performance per dollar.
Unfortunately, they often result from the
observation: “It’s simple; we just throw
together a few integrated circuits and . ..”.
Sadly, the result is usually functionally
rigid, obsolescent, and has cost a great
deal to engineer.

Algorithm-Specific

Algorithm-specific processors are de-
signed to perform individual algorithms of
general usefulness, such as Fast Fourier
Transforms. This category really consists
of partial systems, since these processors
must be combined with either a function-
specific processor or a computer. Thus it is
clear that the algorithm-specific proces-
sor, like the function-specific processor,
is an inherently rigid approach.

General-Purpose

General-purpose processors are systems
whose functions are programmed rather
than wired. The most flexible of the three,
they combine the advantage of standard
hardware with a multiple function capa-
bility. Such a system may be used for any
algorithm: Fourier transforms, digital fil-
tering, correlations, convolutions, cepstra,
amplitude histograms, signal averaging,
spectral densities, or statistical analyses.
It can also accomplish the many odd jobs
peculiar to a non-specific environment:

~ comparison, peripherals handling, display,
threshold sets, adaptation, and decision-
making.

Each category has its place and its most
useful applications. Since you know your
own requirements better than anyone else,
it is practical to do your own evaluating.
After each category has been considered
against the application, selection will be
nearly automatic.

CASE IN POINT:

CompuSignal
System 3
(CSS-3)

A general purpose signal processing system
capable of performing Fast Fourier Transforms
(FFT’s) in real time, and able to acquire samples
at rates up to 50 KHz, Will perform 2048-point
transforms, which can be extended by option.
Also provides zoom FFT, auto-correlations, cross-
correlations, convolutions, averaging, histograms,
digital filtering, and special application-oriented
signal processing routines. Complete system, in-
cluding software, for less than $45,000. Sixty day
delivery. Write for complete specifications: Com-
puter Signal Processors, Inc., 209 Middlesex
Turnpike, Burlington, Mass. 01803. Tel. (617)
272-6020.

CSPI SRR
(i | | SIGNAL
PROCESSORS, INC.
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Invitational demonstrations will be held in your area.'
Write for dates and program subjects.




Ultra=Cold
(-76°¢)(-96°¢)

Model UC-540
96°C (- 140°F)

Model UC-105
76°C (—105°F)

Meet the coldest Kelvinator storage units. First the upright
UC-105. It takes 12 cubic feet of interior space down to —76°C.
Five interior shelves adjust in %" increments. And there are
six french doors inside for maintenance of accurate temperature,

Then see the UC-540, with 10 cubic feet of —96°C, It's got
stainless-steel sliding lids at counter height to double as extra
work space.

Both units have automatic alarm systems and 2 portholes to
accommodate recorders. Buy them now from Kelvinator, and
you'll get the best “Cold” you ever had.

For free fact file literature contact: Mr. J, E. Hirssig, Sales
Mgr., Kelvinator Industrial & Scientific Products (414) 682-0156.

Ketvinator

621 QUAY STREET * MANITOWOC, WISCONSIN 54220
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CELL DISRUPTION BOMB |

New from
PARR

Homogenizes mam-
malian cells, bacterial
cells, tissues and cultures
by explosive decompres-
sion from a nitrogen filled
pressure vessel.

No cell heating
No oxidation

Uniform rupture

Selective action

Works equally well
with any volume or
concentration

Write for Data Sheet 4635 describing
thisunique cell disruption method.

PARR INSTRUMENT COMPANY
Moline, Hlinois 61265

211 Fifty-Third St.

Circle No. 104 on Readers’ Service Card

headquarters
for Orion

specific ion

~electrodes

combination

liquid
membrane

solid-state

flow-thru

Slow, outmoded methods of analysis can cost you
thousands of dollars each year in technician time.
If your laboratory analyzes for common inorganic
ions, save dollars and hours with Orion’s new spe-
cific ion electrodes...eliminate distillations, filtra-
tion, precipitate digestion, washing, drying and
weighing procedures.

Investigate the complete line of Orion specific ion
electrodes. For complete information, write...
Curtin Scientific Company, P. O. Box 1546, Hous-
ton, Texas 77001.

CURTIN SCIENTIFIC COMPANY

SCIENTIFIC APPARATUS + CHEMICALS - LABORATORY FURNITURE
HOUSTON « TULSA - LOS ANGELES + NEW ORLEANS - ATLANTA - SAN FRANCISCO
DALLAS « PITTSBURGH « BOSTON « MIOLANO, MICH. + JACKSONVILLE - WASHINGTON
WAYNE, N. J. « ST, LOUIS « SEATTLE « MINNEAPOLIS + MEXICO CITY « MONTERREY

273
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WHAT MAKES

THIS NEW
TEMPERATURE|
HUMIDITY CHAMBER

SUCH A
MONEY-SAVER?

(IT'S AIR-COOLED})

By using ordinary air for cooling in-
stead of costly conditioned water, Blue
M’s unique HUMIDAIRE Temperature/
Humidity Chambers save thousands of
gallons of water (and hundreds of
dollars) a year.

Yet, they’re the most accurate and
reliable units ever developed for long-
term high temperature/humidity test-
ing. ldeal for such steady state re-
quirements as MIL-202C, Method 1038,
Condition D — continuous operation
for 56 days. Control humidity from
40% to 98% (*x1%2%), temperature
from +12°C. above ambient to
+93°C, (=%°C.).

Key to their performance is the in-
herent reliability of independent wet
and dry bulb POWER-O-MATIC 60®
Proportioning Control Systems. This
potented control “assures straight-line
performance, operates continuously
without attention almost indefinitely.

If you want to save money, but need
a quality, reliable temperature/humid-
ity cabinet, remember the Blue M
HUMIDIARE. Write: Blue M Engineer-
ing Company, A Division of Blue M
Electric Company, Corporate Head-
quarters, Blue Island, Illinois. 60406.

87| BLUE m
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Courses

Atomic Absorption Spectroscopy, Wash-
ington, D.C., 25-26 October. This course
is primarily for chemists and technicians
interested in the application of atomic
absorption spectroscopy to analysis and
covers the fundamentals of atomic ab-
sorption theory as well as instrument de-
signs. Comparison is made to flame emis-
sion and atomic fluorescence spectrometry.
Topics include typical instrument com-
ponent arrangements, methods of calibra-
tion and calculation, and sources of error
in terms of spectral, flame, and chemical
interferences. Specific applications will be
drawn from typical industrial and clinical
problems. Fee: $80. (Education Office,
American Chemical Society, 1155 16th
St., NW, Washington, D.C. 20036)

Combustion-Generated Air Pollution,
Berkeley, Calif., 22-26 September. Topics
to be covered include combustion thermo-
dynamics, vehicular and industrial emis-
sions and control, detection and analysis
of pollutants, atmospheric photochemis-
try, meteorology, analysis of pollution
sources, effects on human beings and veg-
etation, waste disposal, and legal aspects
of pollution. Fee: $280. (Continuing Edu-
cation in Engineering, University of Cali-
fornia Extension, 2223 Fulton St., Berke-
ley, Calif. 94720)

Offshore Petroleum Exploration and
Development, Los Angeles, Calif.,, 15-19
September. For individuals and members
of companies with offshore petroleum ex-
ploration and exploitation interests, mem-
bers of governmental agencies concerned
with offshore leasing, and educators inter-
ested in petroleum resources of the sea
and equipment needed in their develop-
ment. To acquaint interested groups and
individuals with the geological and geo-
chemical setting of oil and gas ac-
cumulations beneath the sea floor and
with techniques presently available and
under consideration for exploring and
producing them. General principles of
petroleum geology; geologic, tectonic, and
ecologic setting of offshore petroleum res-
ervoirs; geochemistry of the origin, mi-
gration, and accumulation of petroleum;
survey of major offshore exploration
areas; engineering systems in geophysical
exploration, drilling, and producing oil
and gas from the sea floor; and offshore
economics. Prerequisite is a bachelor’s de-
gree in engineering, science, or equivalent,

Fee: $275. (Engineering and Physical Sci-

ences Extension, University of California,
10851 Le Conte Ave., Los Angeles 90024)

Column Selection in Gas Chromatog-
raphy, Philadelphia, Pa.,, 27 September.
This new course explores the critical step
in gas chromatography, the selection of
the proper column, from both the theoret-
ical and practical point of view. Column
materials, length, diameter, solid support,
and percent liquid phase are discussed.
The results obtained with different col-
umns and different operating parameters
are shown in chromatograms. Rules are
developed to aid in choosing proper con-
ditions. It is assumed that the participant
is working with gas chromatography. No
background in higher mathematics is re-
quired. Fee: $45. (Education Office,
American Chemical Society, 1155 16th
St., NW, Washington, D.C. 20036)

O L L N S T

n- -I- -l |
Now you can digitize signals at high speed, with
high accuracy and high temperature stability —
but at low cost. The BIOMATION/DATALAB Series
700 Analog-to-Digital Converters use the succes-
sive approximation conversion method and are

designed to interface easily with all computer
systems.

The 710 is a 10 bit converter with a conversion
rate, including sample and hold, of 200 kHz. The
712 is a 12 bit converter with a conversion rate
of 125 kHz. Multiplex inputs of either 2, 4, 8 or
additional increments of 8 up to a maximum of 64
inputs are available as an option.

The sample-and-hold circuit, with an aperture
time of only 20 nsec, ensures that the units meet
the accuracy requirement for high frequency in-
put waveforms. During sampling, the circuit tracks
the input continuously until the hold command is
received. At this time the conversion process is
initiated. This technique provides superior resolu-
tion for high frequency inputs.

Outstanding temperature stability of the con-
verter is achieved by utilizing matched semicon-
ductors and high stability passive components
and power supplies. This method of temperature
stabilization ends the need for control ovens and
does not depend on a uniform temperature across
the entire converter.

The Series 700 offers additional features, too;
such as: =1 V input; input impedance, 10 MQ
min.; common mode rejection, 60 db min.; and
linearity, with low temperature coefficients over
a 0-60°C operating temperature range.

All models are completely self-contained, fea-
turing precision stabilized power supplies, dif-
ferential input stage, sample-and-hold circuit,
digital logic control, and neon binary displays.

Prices are low: only $1650.00 for Model 710, and
$2250.00 for Model 712.

For complete technical information, write: Bio-
mation Corporation, 1076 East Meadow Circle,
Palo Alto, California 94303. Or call (415) 321-9710.
In Europe: Data Laboratories, Mitcham, Surrey,
England, 01-648, 4643/4.

Biomation model 710 analog-to-digital converter

. biomation .
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National Meetings

September

8-10. Agriculture Meteorology Conf.,
9th, Seattle, Wash. (R. J. Hanks, Dept.
of Soils and Meteorology, Utah State
Univ., Logan 84321)

8-10. Metallurgy and Materials Science,
intern. conf., Philadelphia, Pa. (G. R.
Belton, School of Metallurgy and Ma-
terials Sciences, Univ. of Pennsylvania,
Philadelphia 19104)

8-70. Standards Engineers Soc., 18th
annual, Washington, D.C. (J. M. Ward,
11208 Long Pine Trail, Potomac, Md.
20857)

8-12. Dietetics, 5th intern. congr.
(American Dietetic Assoc., 52nd annual),
Washington, D.C. (Public Relations, The
Association, 620 N. Michigan Ave., Chi-
cago, Ill. 60611)

8—12. American Soc. of Limnology
and Oceanography, La Jolla, Calif. (G.
H. Lauff, W. K. Kellogg Biological Sta-
tion, Michigan State Univ., Hickory
Corners 49060)

8—13. High Energy Physics and Nuclear
Structure, intern. conf., New York, N.Y.
(S. Devons, Dept. of Physics, Columbia
Univ., New York 10027)

9-10. Society of Logistics Engineers,
4th annual, Cape Canaveral, Fla. (G.
Dill, Aerospace Services Div., Pan Amer-
ican World Airways, Inc., Patrick AFB,
Fla. 32925)

11-12. Symposium on Sulphur in Nu-
trition, Corvallis, Ore. (J. E. Oldfield,
Dept. of Animal Science, Oregon State
Univ., Corvallis 77331)

14-17. Association of Medical Illus-
trators, Washington, D.C. (B. J. Melloni,
AMI, Georgetown ' Univ., Washington,
D.C. 20007)

14-20. College of American Pathol-
ogists and American Soc. of Clinical
Pathologists, joint annual mtg., Chicago,
1. (0. Neibel, CAP, 230 N. Michigan
Ave., Chicago 60601)

17-19. American Science Film Assoc.,
Washington, D.C. (B. J. Melloni, ASFA,
Georgetown Univ.,, Washington, D.C.
20007)

17-19. Blood and Tissue Antigens,
intern. symp., Ann Arbor, Mich. (D.
Aminoff, Simpson Memorial Inst., Univ.
of Michigan, Ann Arbor 48104)

17-19. Industrial Research, 5th natl.
conf., Chicago, Ill. (V. J. Danilov, In-
dustrial Research Bldg., Beverly Shores,
Ind. 46301)

18-20. Chemical Marketing Research

Assoc., Lake Placid, N.Y. (P. E. Levesque, °

FMC Corp.. 633 Third Ave.. New York
10017)

21-24. American Assoc. of Medical
Clinics, New York, N.Y. (E. M. Wurzel,
Executive Director, The Association, 421
King St., Alexandria, Va. 22314)

21-24. Petroleum Mechanical Engineer-
ing Conf., Tulsa, Okla. (H. E. Broadbent,
Atlantic Richfield Co., P.O. Box 8138,
Philadelphia, Pa. 19101)

21-25. Comparative Leukemia Re-
search, 4th intern. symp., Cherry Hill,
N.J. (R. M. Dutcher, School of Veteri-
nary Medicine, Univ. of Pennsylvania,
New Bolton Center, Kennett Square
19348)

22-24. National Conf. on Packaging

8 AUGUST 1969

Weve multiplied
By adding

Our additions will help us help you. Because at Charies River in
Wilmington, our new facilities help us deliver an extra 300,000 rats a
year. Plus 300,000 more mice.

And at our expanded facilities in Elbeuf, France, we've increased
the production potential for both animals by 509.

We've even added a whole new subsidiary, the Lakeview Hamster
Colony, Newfield, New Jersey. And they're planning a 26% increase
in lab-quality hamsters this year.

It all adds up to fast, dependable delivery of COBS®, germfree or
associated animals. When you need them. And where.

Why not capitalize on our growth story? Charles River Breeding
Laboratories, Inc., Wilmington, Mass., or Charles River, Elbeuf, France.

Orderalitter Oralot.

Charles River ~umii.

BREEDING LABORATORIES, INC. ® Y 10 RESEARCH
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Wastes, San Francisco, Calif. (M. Li,
Food Protection and Toxicology Center,
Univ. of California, Davis 95616)

22-26. Combustion-Generated Air Pol-
lution, Berkeley, Calif. (Continuing Edu-
cation in Engineering, University Exten-
sion, Univ. of California, Berkeley 94720)

22-26. International Simulation and
Training Conf., Montreal, Canada. (W.
I. Marble, SAE Hq., Meetings Manager,
2 Pennsylvania Plaza, New York 10001)

23-25. Physics and Nondestructive Test-
ing, 9th annual, Chicago, I1l. (W. J. Mc-
Gonnagle, Symp. Coordinator, P.O. Box
554, Elmhurst, Ill. 60126)

24-26. 1EEE Ultrasonics Symp., St.
Louis, Mo. (D. I. Bolef, Inst. of Electrical
and Electronics Engineers, Ultrasonics
Symp., Dept. of Physics, Washington
Univ., St. Louis 63130) .

26-3. American Acad. of General Prac-
tice, Philadelphia, Pa. (M. F. Cahal,
The Academy, Volker Blvd. at Brookside,
Kansas City, Mo. 64112)

28-1. Society of Petroleum Engineers
of AIME, 44th annual, Denver, Colo. (J.
R. Dempsey, Northern Natural Gas Co.,
P.O. Box 308, Omaha, Neb. 68102)

29-1. International Conf. on Bioelec-
trical Impedance, New York, N.Y. (S. E.
Marovich, The Conference, 1150 NW 14th
St.,, Miami, Fla. 33136)

29-3. American Soc. of Photogram-
metry, Portland, Ore. (L. P. Jacobs, 105
N. Virginia Ave., Falls Church, Va. 22046)

30-2. Analytical Chemistry in Nuclear
Technology, 13th Conf., Gatlinburg, Tenn.
(L. J. Brady, Oak Ridge National Lab.,
P.O. Box X, Oak Ridge, Tenn. 37830)

October

1-5. American Soc. for Information Sci-
ence, San Francisco, Calif. (J. E. Bryan,
ASIS, 2011 Eye St., NW, Washington,
D.C. 20006)

2-5. American Soc. of Human Genetics,
San Francisco, Calif. (C. J. Witkop, Jr.,
429 Owre Hall, Univ. of Minnesota, Min-
neapolis 55455)

2-9. Use of Computers in Clinical Med-
icine, 2nd symp., Buffalo, N.Y. (H. J.
Alvis, Associate Dean, Continuing Medi-
cal Education, 2211 Main St., Buffalo,
14214)

5-9. Electrochemical Soc., Detroit,
Mich. (E. G. Enck, The Society, 30 E. 42
St., New York 10017)

5-9. Prestressed Concrete Inst., Boston,
Mass. (W. B. Bennett, Jr., PCI, 205 W.
Wacker Dr., Chicago, Ill. 60606)

5-10. Water Pollution Control Federa-
tion, 42nd annual, Dallas, Tex. (R. E.
Fuhrman, WPCF, 3900 Wisconsin Ave.,
NW, Washington, D.C. 20016)

6-10. Research Equipment Exhibit and
Instrument Symp., 19th annual, Bethesda,
Md. (J. B. Davis, Chief, Supply Manage-
ment Bureau, National Institutes of Health,
Bldg. 12A, Room 4003, Bethesda 20014)

7-8. Conference on Automation in In-
jection Molding, Cincinnati, Ohio. (R. P.
Fox, Soc. of Plastics Engineers, 656 W.
Putnam Ave., Greenwich, Conn. 06830)

7-8. Symposium on Recent Progress in
Diabetes and Insulin Research, Omaha,
Neb. (M. A. Mehlman, Dept. of Biochem-
istry, Univ. of Nebraska, College of Med-
icine, Omaha 68105)

7-9. Conference on Environmental Ef-
fects on Aircraft and Propulsion Systems,
Bordentown, N.J. (R. A. Bard, Naval Air
Propulsion Test Center, P.O. Box 176,
1440 Parkway Ave., Trenton, N.J. 08628)

8-9. Society for Management Informa-
tion Systems, Minneapolis, Minn. (G. W.
Dickson, Management Information Sys-
tem Research Center, School of Business
Administration, Univ. of Minnesota, Min-
neapolis 55455) .

8-10. American Council on Education,
52nd annual, Washington, D.C. (F. Skin-
ner, Information Officer, ACE, 1785 Mas-
sachetts Ave., NW, Washington, D.C.
20036)

8—11. National Assoc. of Biology Teach-
ers, Philadelphia, Pa. (J. R. Lightner,
NABT, 1420 N St.,, NW, Washington,
D.C. 20005)

12-16. American Soc. of Plastic and
Reconstructive Surgeons, St. Louis, Mo.
(P. Randall, The Society, 18 Laughlin
Lane, Philadelphia, Pa. 19118)

13-14. Psychological Aspects of Percep-
tion, New York, N.Y. (E. Harms, 158 E.
95 St., New York 10028)

13-16. Association of Official Analytical
Chemists, Washington, D.C. (L.G. Ens-
minger, Box 540, Benjamin Franklin Sta-
tion, Washington, D.C. 20044)

13-17. American Assoc. for Laboratory
Animal Science, 20th annual, Dallas, Tex.
(J. J. Garvey, The Association, Box 10,
Joliet, TIl. 60434)

14-16. Remote Sensing of Environment
Symp., Ann Arbor, Mich. (Univ. of Mich-
igan, Extension Service, Conf. Dept., 412
Maynard St., Ann Arbor 48103)

REVCO ULTRA-LOW TEMPERATURE CABINETS
FOR RESEARCH, STORAGE, SEASONING, TESTING

REVCO ULT cabinets are in use in all leading medical
schools and universities, research centers and industrial
complexes. Precision accuracy control. Low amperage
draw. Chest models from 1% cu. ft. to 24 cu, ft. —

Uprights 10 cu. ft. Compact 24"

REVCO, INC.

Scientific & Industrial Division

1100 Memorial Dr.

West Columbia, South Carolina 29169

RE\VVCO

LEADER IN ULTRA-LOW TEMPERATURE SINCE 1938
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refrigerators and
freezers also available. Let us recommend specific ULT
equipment for you. Write for FREE Fact File to:

nies.

Klett Summerson
Photoelectric Colorimeter

KLETT COLONY MARKER and TALLY

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

K/gj l MANUFACTURING CO., INC,

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

" No. 800-3

‘ < Test Tube
Model
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ask for a demonstration
of the new compact...

DESK MODEL PH

It's a precision engineered life science re-
corder, capable of accurately measuring
and recording up to five physiological
parameters simultaneously. In addition to
four rectilinear or curvilinear recording
channels, it features an optional servo
channel for full chart width recording of
a fifth parameter. It accepts E & M’s com-
plete range of transducers, preamplifiers
and accessories.

The Desk Model Physiograph is also
rugged, student proof, reliable, flexible,
and, in addition to being compact, it is
amazingly simple to operate.

Seeing is believing.Call or write for a dem-
onstration in your lab or office . . . at your
convenience.

Write for 48 page illustrated catalog No. 107.

E & M INSTRUMENT CO., INC.

P. 0. Box 12511F 7651 Airport Bivd. Houston, Texas 77017 USA
Telephone (713) 644-7521 O
)

Cable: FISIO A NARCO COMPANY

For

Preparative
Electrophoresis
on Gels...

FRACTO | PRORATOR

New Automatic
Electrophoretic Elutor

BLICHLER FRACTQPHDRATOR”‘

Now You Can Use Almost Any Gel... Any Buffer... Any Fraction Collector!

The Fractophorator, for gel electrophoresis, is designed for the separation of proteins, hemoglobin,
albumin, enzymes and other compounds, using polyacrylamide or any other supporting medium. It
automatically elutes in pre-determined amounts of buffer solution, individual bands emerging from the T i
electrophoretic column and delivers the fractions to a collector. The complete unit can be attached to
any electrically driven fraction collector and is activated by the collector's timing system. Load capacity
is from a few micrograms to 25 mgm in a 13mm diameter by 130mm long column. Price $570.00 Fractophorator is shown with Buchler
For further information write for Technical Bulletin S3-1800 Fractomette 200 Fraction Collector.
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Speed separation
and dialysis of
dilute macro-
molecular solutions

Advanced ultrafiltration systems — with
DIAFLO® membranes that retain mole-
cules at levels from 500 to 100,000 MW
— can save you hundreds of laboratory
hours. Produce up to 1000-fold concen-
trations of dilute protein solutions without
denaturation. Partition complex mixtures
or dialyze efficiently and fast even at low
salt concentration.

Modular units or self-contained systems.
Accessories for automated use. Send for
Applications Guide!

amicon

| Scientific Systems Div., Dept. c-39 |
AMICON CORPORATION

21 Hartwell Ave., Lexington, Mass. 02173
Please send Free Applications Guide.

Institution

Department
Street
City
State

Zip Code
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14-17. Society for Experimental Stress
Analysis, Houston, Tex. (B. E. Rossi,
SESA, 21 Bridge Sq., Westport, Conn.
06880)

14-22. Pan-Pacific Surgical Assoc., 11th
congr., Honolulu, Hawaii. (H. DeVault,
Room 236, Alexander Young Bldg., Hono-
lulu 96813)

16-17. Association of Earth Science
Editors, 3rd annual conf., Houston, Tex.
(W. D. Rose, Kentucky Geological Survey,
Univ. of Kentucky, Lexington 40506)

16-17. National Conf. on Fluid Power,
Chicago, Ill. (W. R. Smith, NCFP, 3300
S. Federal St.,, Chicago 60616)

16-17. Rapid Excavation, 2nd symp.,
Sacramento, Calif. (H. L. Hartman, Dean
of Engineering, Sacramento State College,
Sacramento 95819)

17-19. Society for Social Responsibility
in Science, New Haven, Conn. (H. Bloom,
SSRS, 221 Rock Hill Rd., Bala-Cynwyd,
Pa. 19004)

18-23. American Acad. of Pediatrics,
Chicago, Ill. (G. E. Hughes, Secretary for
Education Affairs, 1801 Hinman Ave.,
Evanston, Ill. 60204)

19-22. American Mining Congr., San
Francisco, Calif. (R. W. Van Evera, Ring
Bldg., Washington, D.C. 20036)

19-25. American College of Gastroen-
terology, 34th annual, Houston, Tex. (D.
Weiss, Executive Director, ACG, 33 W.
60 St., New York 10023)

20-21. Polymer-Modified Hydraulic Ce-
ments Symp., Philadelphia, Pa. (H. B.
Wagner, Dept. of Chemistry, Drexel Inst.
of Technqlogy, Philadelphia 19104)

20-22. George H. Hudson Symp., 5th
annual, Plattsburgh, N.Y. (G. F. Kokoszka,
Dept. of Chemistry, State Univ. College,
Plattsburgh 12901)

20-22. American Assoc. of Stratigraphic
Palynologists, University Park, Pa. (A.
Traverse, Dept. of Geology and Geophys-
ics, Pennsylvania State Univ., University
Park 16802)

2]1-24. Optical Soc. of America, 54th
annual, Chicago, Ill. (M. E. Warga, The
Society, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

21-25. Association of Engineering Ge-
ologists, 12th annual, San Francisco, Calif.
(P. Vardy, AEG, P.O. Box 985, San Fran-
cisco 94101)

23-25. American Astronautical Soc.,
Las Cruces, N.M. (J. Penwarden, News
Service, New Mexico State Univ., Las
Cruces)

24-26. Orton Soc., 20th annual, New
York, N.Y. (V. A. Graff, The Society, 15
Claremont Ave., New York 10027)

25-29. American Soc. of Anesthesiol-
ogists, San Francisco, Calif. (W. S. Mar-

inko, 515 Busse Highway, Park Ridge,

111. 60608)
25-31. American Assoc.
Record Librarians, New York, N.Y. (M.

of Medical

Waterstraat, The Association, 211 E. Chi-

cago Ave., Chicago, Ill. 60611)

26-30. Society for Industrial and Ap-

plied Mathematics, Anaheim, Calif. (R.
K. Windsor, 33 S. 17 St.,, Philadelphia,
Pa. 19103)

27-29. Interscience Conf. on Antimi-
crobial Agents and Chemotherapy, 9th,
Washington, D.C. (R. W. Sarber, Ameri-
can Soc. for Microbiology, 1913 I St.,
NW, Washington, D.C. 20006)

IMPROVED
GLASSWARE
WASHING

PLUS
Plasticware Cycle

Top Wash And
Rinse Spray System

Booster Heater

NEW
SERIES

CRC LABWASHER’

MODELS NOW AVAILABLE

Our new line of labwashers will end your
labware washing problems. Their fully auto-
matic washing cycles produce spotlessly
clean and dry labware, including plastic-
ware, quickly and efficiently.

They cut glass labware breakage in half,
and :oon pay for themselves in man-hours
saved.

¢ Choice of undercounter, free-standing or
mobile models

* Two-minute installation on our Mobile
model

* Choice of tap or distilled water rinses
(up to 3)

* Dual-Temp Forced-Air Drying

* Booster heater for elevating and main-
taining high water temperatures

* Convenient front loading with roll-out racks

* 15 stainl steel acc y racks handle
glass labware or plasticware.

For BULLETIN A-98 describing all models
and accessories, pius 52-page “In-Field Ap-
plications Report” write to: A.98

4164-B

m CHEMICAL RUBBER co.
18901 Cranwood Parkway

Cleveland, Ohio 44128

\_

Circle No. 83 on.Reuders’ Service Card




mitochondria 30
liver cells 120

I
pO, Anoxic

32mm Hg /
L] Addition of "
0.45 ymoles ADP' P 74
|
return 10 "4
basal rate ” /-/—D Unprimed rate

|- Addition of

T 1
/4/ _r+-C. ADP primed rate
0.45 umoles ADP— 4

L initiat rate

-Addition of e ,/

Time
1min.

0.45 umoles ADP =

- B. ADP primed rate ]
! i

Recording of oxidative activity
of mitochondria isolated from
beef heart and primed with ADP.

Mitochondria Oz uptake rates
in 30 seconds and liver cell
rates in 120? Yes, with the YSI
Model 53 Biological Oxygen
Monitor utilizing a special
Clark type oxygen electrode.
Unique features minimize
temperature, flow, and pres-
sure problems, and allow sim-
ple insertion of materials and
easy debubbling.

The YSI Model 53 draws
oxygen uptake and evolution
curves automatically and con-
tinuously on any 100 mv re-
corder, eliminating plotting
errors and providing useful
data in seconds after insertion
of materials. Most experiments
require 2 to 15 minutes. Micro
and macro measurement ac-
cessory kits are available.

Your technician can learn to
operate the YSI Model 53 Bi-
ological Oxygen Monitor in a
few hours. Write for complete
specifications.
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BOOKS RECEIVED

(Continued from page 582)

1969. viii + 96 pp., illus. Paper, $2.95.
Hayden Modern Physics Series.

Exploring Sound. Alexander Efron.
Hayden, New York, 1969. viii 4+ 72
pp., illus. Paper, $2.45. Hayden Modern
Physics Series.

Farming the Sea. Alexander McKee.
Crowell, New York, 1969. x 4 198 pp.
+ 16 plates. $6.95.

A Field Guide to the Stars and Planets.
Including the Moon, Satellites, Comets,
and Other Features of the Universe. Don-
ald H. Menzel. Illustrated by Ching Sung
Yii. Mifflin, Boston, 1969. xvi 4 400 pp.
$4.95. Peterson Field Guide Series, vol.
15. Reprint of the 1964 edition.

Food Pharmacology. N. Sapeika. Thom-
as, Springfield, Ill., 1969. xiv.-+ 186 pp.,
illus. $9.50. American Lecture Series, No.
732.

Garden in the West. A Dramatic Ac-
count of Science in Agriculture. George
S. Wells. Dodd, Mead, New York, 1969.
Xiv + 274 pp. $5.

Genesis and Evolutionary Development
of Life. A. I. Oparin. Translated from the
Russian edition (Moscow, 1966) by Elea-
nor Maass. Academic Press, New York,
1968. x -+ 206 pp., illus. $9.50.

Genetics and Man. C. D. Darlington.
Schocken, New York, 1969. 384 pp., illus.
+ 8 plates. Paper, $2.95. Revised and
expanded edition, with a new introduction
by the author, of The Facts of Life.

The Geography of State Policies. J. R.
V. Prescott. Aldine, Chicago, 1969. 208
pp. $5. University Library of Geography.

Gravity a Dynamic State—Not a Field.
Charles A. Cummings. Hagan, Gahanna,
Ohio, 1967. xiv 4 114 pp., illus. $4.90.

The Halfway House Movement. A
Search for Sanity. Harold L. Raush with
Charlotte L. Raush. Appleton-Century-
Crofts, New York, 1968. xiv 4+ 250 pp.
$5.50. Century Psychology Series.

Hawaii: A Pictorial History. Compiled
and designed by Joseph Feher. Accom-
panying text by Edward Joesting, part 1;
by O. A. Bushnell, part 2. Bishop Mu-
seum Press, Honolulu, 1969. 518 pp., illus.
$25. Bernice P. Bishop Museum Special
Publication No. 58.

Heterogeneous Catalysis. S. J. Thomson
and G. Webb. Wiley, New York, 1968.
x 4 198 pp., illus. Paper, $4.50. Univer-
sity Chemical Texts, vol. 4.

Human Anatomy Made Simple. 1. Mac-
Kay Murray. Illustrated by Eva Cellini.
Doubleday, Garden City, N.Y., 1969. 192
pp. Paper, $1.95. Made Simple Series.

Immunological Tolerance. A Reassess-
ment of Mechanisms of the Immune Re-

sponse. Proceedings of an international |
conference, Augusta, Mich., 1968. Mau- .
rice Landy and Werner Braun, Eds. Aca- |

demic Press, New York, 1969. xvi 4 352
pp., illus. $7.50. Perspectives in Immu-
nology.

Influence of Structural Movement on
Sedimentation During the Pennsylvanian
Period in Western Missouri. Richard J.
Gentile. University of Missouri Press,
Columbia, 1968. x + 86 pp., illus. + 8
separate plates. $4.50. University of Mis-
souri Studies, vol. 45,

The
Wizards of

Measurements in scientific and educational lab-
oratories involving impedance magnitude, Z,
and phase angle, ©, no longer require tedious
test procedures. These measurements are now

- as easy to make as voltage readings. No nulling

... no balancing . . . no calculations to make.
The wizardry of these HP instruments provides
direct readout in terms of Z (in ohms) and ©
{in degrees) over a continuous frequency range.
HP 4800A Vector Impedance Meter covers the
5 Hz to 500 kHz range. You set the frequency,
select the impedance range and read: Z from
1 ohm to 10 Megohms, and & from —90° to
4-90°. $1650.

HP 4815A RF Vector Impedance Meter covers
500 kHz to 108 MHz. Measures, via a probe,
active or passive circuits directly in their nor-
mal operating environment. Z from 1 ohm to
100 K ohms; © from 0° to 360°. $2650.
Application Note 86 describes many applications
of the 4800A and the 4815A Vector Impedance
Meters including the measurement of Z, R, L,
and C. For your copy and complete specifica-
tions, contact your local Hewlett-Packard field
engineer or write: Hewlett-Packard, Green Pond
Road, Rockaway, New Jersey 07866. In Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT ﬁ PACKARD

IMPEDANCE INSTRUMENTS
10907
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New Worthington
catalog lists enzymes
for research

Our newly published catalog lists
more than 230 high purity enzymes
and related biochemicals for
research. Several are produced
through the use of such advanced
techniques as column chromatog-
raphy, disc gel and free-flow elec-
trophoresis.

The catalog provides essential
information on enzyme source,
activity, purity, assay, packaging,
and price for each biochemical.
Also listed is a group of enzymatic
reagents for clinical diagnosis.

At Worthington we insist on pre-
paring all our own enzyme products,
carrying them from raw material
through processing, purification, and
packaging. With complete control
over each step, we can give impor-
tant guarantees of enzyme quality.
Other suppliers —re-sale houses
offering something made by some-
body else — can’t do it.

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

Canadian distributor: Winley-Morris
Co., Ltd., Montreal.

- :F' eehold, New Jersey 07728
~ Please sen ths following:
n WorthmgtonEnzymesforR arck
iEi Worthington Enzyme Reagents ’
~ for Clinical Diagnosis
[0 1 am a new customer. Send

complete Worthington Enzym
~ Manual. .

‘Name
',_Title
%anization
 Address
|;:S‘tate
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Insomnia. The Guide for Troubled
Sleepers. Gay Gaer Luce and Julius Segal.
Doubleday, Garden City, N.Y., 1969. xii
4 372 pp. $6.95.

Intelligence and Cultural Environment.
Philip E. Vernon. Methuen, London, 1969
(U.S. distributor, Barnes and Noble, New
York). viii 4+ 264 pp., illus. $7.25. Me-
thuen’s Manuals of Modern Psychology.

International Conference on Statistical
Mechanics. Kyoto, Japan, 1968. S. Ono,
R. Abe, T. Izuyama, and M. Suzuki, Eds.
Physical Society of Japan, 1969. viii -+
330 pp., illus. Paper, $16. Supplement to
Journal of the Physical Society of Japan.
Vol. 26, 1969.

International Review of Cytology. Vol.
25. G. H. Bourne, J. F. Danielli, and K.
W. Jeon, Eds. Academic Press, New York,
1969. xviii + 446 pp., illus. $19.50.

Introduced Trees of Central California.
Woodbridge Metcalf. Illustrated by Mary
B. and Fred Pomeroy and Mary Foley
Benson. University of California Press,
Berkeley, 1968. 160 pp., illus. 4 8 plates.
Paper, $2.25. California Natural History
Guides, No. 27.

Introduction to Celestial Mechanics.
Jean Kovalevsky. Translated from the
French edition (Paris, 1963) by Express
Translation Service. Springer-Verlag, New
York; Reidel, Dordrecht, Holland, 1967.
viii + 128 pp., illus. $6.40. Astrophysics
and Space Science Library, vol. 7.

Introduction to Plant Physiology. Jacob
Levitt. Mosby, St. Louis, 1969. viii 4 304
pp., illus. $9.85.

Introduction to PL/1 Programming. R.
Clay Sprowls. Harper and Row, New
York, 1969. x 4 182 pp., illus. Paper,
$4.95.

Introduction to Terrain-Vehicle Sys-
tems. Part 1, The Terrain. Part 2, The
Vehicle. M. G. Bekker. University of
Michigan Press, Ann Arbor, 1969. xviii
+ 846 pp., illus. $27.50.

Isolation and Identification of Drugs in
Pharmaceuticals, Body Fluids and Post-
Mortem Material. E. G. C. Clarke, Ed.,
assisted by Judith Berle. Pharmaceutical
Press, London, 1969 (available in U.S.
from Rittenhouse Book Store, Philadel-
phia). xxiv 4 872 pp., illus. $39. Extra
Pharmacopoeia Companion Volume.

The Journal of Charles Mason and
Jeremiah Dixon. Transcribed from the
original in the U.S. National Archives.
Introduction by A. Hughlett Mason.
American Philosophical Society, Philadel-
phia, 1969. xii + 232 pp., illus. $5.
Memoirs of the American Philosophical
Society, vol. 76.

Laboratory Anatomy of the White Rat.
Robert B. Chiasson. Brown, Dubuque,
Towa, ed. 2, 1969. viii 4+ 88 pp., illus.
Spiral bound, $1.95.

Laboratory Exercises in Cell Physiology.
Roger H. Trumbore. Mosby, St. Louis,
1969. x + 158 pp. Spiral bound, $4.25.

Laboratory Manual for Chemistry: A
Quantitative Approach by R. Nelson
Smith, John E. Quinlan, and Alvin L.
Beilby. Ronald Press, New York, 1969.
viii 4+ 184 pp., illus. Paper, $4.25.

A Laberatory Manual of Mammalian
Anatomy and Physiology. Sigmund Groll-
man. Macmillan, New York; Collier-
Macmillan, London, ed. 2, 1969. xiv 4
226 pp., illus. Paper, $4.95.

Here’s an Instrument
that can make
the Gradient.

FOR
CHROMATOGRAPHIC ELUTION
OR FILLING ZONAL ROTORS

With a capacity of 3200 ml/hr, the
Mode! 380 DIALAGRAD Programmed
Gradient Pump is especially suited
for filling zonal rotors as well as form-
ing liquid chromatographic elution
gradients and similar applications.
Almost any two component gradient
can be formed by simply setting a
series of dials. There are no cams to
cut or multiple solutions to mix at
estimated concentrations. The shape
of the curve is determined by setting
eleven O to 100% dials which repre-
sent the initial, final, and nine evenly
spaced intermediateratios. Thisgives
10 program intervals, each of which
are automatically subdivided by five
linear interpolations to produce a
smooth gradient.

Calibrated flow rates from 1 to
3200 mi/hr and program durations
from 5 minutes to 16 days are set
with positive stop switches. The
DIALAGRAD will produce linear or
curved gradients with equal
accuracy and the program will be
perfectly reproducible run after run.
The instrument takes but a few
minutes to program and requires no
attention during a program run.

For more information, please re-
quest Brochure DP 37.
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Left and Right in Science and Life.
Vilma Fritsch. Barrie and Rockliff, Lon-
don, 1968 (U.S. distributor, Humanities
Press, New York). 20 pp., illus. $5.50.

Length of Stay in PAS Hospitals. United
States, Pre- and Post-Medicare. Commis-
sion on Professional and Hospital Activi-
ties, Ann Arbor, Mich., 1969. xliv 4 556
pp. Paper, $4.

Les Lasers. Principes, Réalisations, Ap-
plications. A. Orszag. Masson, Paris, 1968,
xii + 180 pp., illus. Paper, 50 F.

Machine, Assembly, and Systems Pro-

gramming for the IBM 360. William H.
Payne. Harper and Row, New York, 1969.
xiv 4+ 322 pp., illus. Paper, $4.95.

Magnetochemie, Werner Haberditzl,
Akademie-Verlag, Berlin; Pergamon, Ox-
ford; Vieweg, Braunschweig, 1968. 196
pp., illus. Paper, DM 6.80. Wissenschaft-
liche Taschenbiicher, vol. 50.

Maligne Tumoren im Kindesalter. F,
Rehbein, Ed. Hippokrates-Verlag, Stutt-
gart, 1969, 408 pp., illus. Gln. DM 38.
Zeitschrift fiir Kinderchirurgie, Supple-
ment zu Ban 6.

Mammals from the State of Oaxaca,
Mexico, in the American Museum of
Natural History. George G. Goodwin.
American Museum of Natural History,
New York, 1969. 272 pp. 4 plates. Paper,
$15. Bulletin of the American Museum of
Natural History, vol. 141, art. 1.

Mankind 2000. First International Fu-
ture Research Conference, Voksenkollen,
Norway, 1967. Robert Jungk and Johan
Galtung, Eds. Universitetsforlaget, Oslo;
Allen and Unwin, London, 1969 (U.S. dis-
tributor, P.O. Box 142, Boston). 368 pp.,
illus. $14.90. Research Monographs from
the International Peace Research Institute,
Oslo, No. 1.

Mathematics for Science and Engineer-
ing. Philip L. Alger. McGraw-Hill, New
York, ed. 2, 1969. x 4 374 pp., illus.
$9.75. Based on Engineering Mathematics
by Charles Proteus Steinmetz.

Mechanics. Wallace Arthur and Saul K.
Fenster. Holt, Rinehart and Winston,
New York, 1969. xviii 4 670 pp., illus.
$14.95.

Mechanisms of Reactions of Sulfur
Compounds. Vol. 2. N. Kharasch, B. S.
Thyagarajan, and A. I. Khodair, Eds.
Intra-Science Research Foundation, Santa
Monica, Calif., 1968. iv 4+ 284 pp., illus.
Paper, $10.

Memoria su “L’Atomo Statico.” Idee
Nuove nella Fisica. Camillo Piombini.
Tipografia Pavoniana, Brescia, Italy, 1968,
114 pp., illus. Paper, 1500 lire.

Metabolism and Membrane Permeabil-
ity of Erythrocytes and Thrombocytes.
First International Symposium, Vienna,
1968. Erwin Deutsch, Eckehart Gerlach,
and Kurt Moser, Eds. Thieme Verlag,
Stuttgart, 1968 (U.S. distributor, Intercon-
tinental Medical Book, New York). xvi
+ 480 pp., illus. DM 110,

Microbial Growth. Nineteenth Sympo-
sium of the Society for General Microbiol-
ogy, London, 1969. Pauline M. Meadow
and S. J. Pirt, Eds. Published for the So-
ciety for General Microbiology by Cam-
bridge University Press, New York, 1969.
xii 4 452 pp., illus. 4- 7 plates. $16.50.

Modern Astronomy: An Introduction.
Hans Kienle. Translated from the German
edition (Munich, 1963) by Alex Helm.
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FIRST THEY TOOK AWAY AND REPLACED IT
MY RUSTY, PTTED, WITH ASNOWY WHITE
* SCARRED OLD METAL CORNING®
HOT PLATE HOT PLATE

J

o

THEN THEY AND REPLACED \T
TOOK AWAY THE WITH A NEW CORNING
OLD MIXER LM-2 THAT MIXES
THAT SPLASHED WITHOUT A VORTEX
g N
THEN THEYPUTIN A AND TOOK AWAY

NEW, NO-FUSS, COMPACT, THE TUBING AND THE OLD

ALL-GLASS CORNING BOILER ITTOOK ME
WATER STiLL YEARS TO 8UILD
K '
WHAT
EVTEOR THSE%EL%ED We've replaced some old values
VALUES 2 with new standards at Corning.

Like hot plates, stirrers, and

distillation apparatus that all work
\ far better, look far neater.

) Call your Corning dealer.

CORNING

LABORATORY PRODUCTS

” Makers of PYREX® Labware
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CURRENT TOPICS IN
CLINICAL AND COMMUNITY
PSYCHOLOGY Volume 1

edited by CHARLES SPIELBERGER,
Department of Psychology, Florida State Univer-
sity, Tallahassee, Florida

Covering significant advances in the the-
ory, research, and practice of clinical and
community psychology, this series is de-
signed as an authoritative and informative
outlet for psychologists actively engaged
in the field.

CONTENTS: Irwin G.
Ganzer, SOCIAL

Sarason and Victor J.
INFLUENCE TECHNIQUES
IN CLINICAL AND COMMUNITY PSYCHOL-
OGY; Melvin Max and Emory L, Cowen, RE-
SEARCH IN EARLY DETENTION AND PRE-
VENTION OF EMOTIONAL DISFUNCTION
IN YOUNG SCHOOL CHILDREN; Sidncy M.
Jourard, THE EFFECTS OF EXPERIMENTERS’
SELF-DISCLLOSURE ON SUBJECTS’ BEHAV-
IOR; Marvin R. Goldfried and Thomas J.
D’Zurilla, A BEHAVIORAL-ANALYTIC MOD-
EI. FOR ASSESSING COMPETENCE; John A.
Stern and Jon M. Plapp, PSYCHOPHYSIOLOGY
AND CLINICAL PSYCHOLOGY. Author Index.
Subject Index.

August 1969, 264 pp., $12.00

METHODS AND THEORY IN
HUMAN PSYCHOCHEMICAL
RESEARCH IN MAN

edited by ARNOLD J. MANDELL and
MARY P. MANDELL, bpoth at the De-
partment of Psychiatry, School of Medici{te, Uni-
versity of Cualifornia, San Diego, California
October 1969, about 445 pp, $18.50

ARTIFACT IN
BEHAVIORAL RESEARCH

edited by ROBERT ROSENTHAL, De-
partment of Social Relations, Harvard Univer-
sity, Cambridge, Massachusetts, and RALPH L.

ROSNOW, Department of Psychology, Temple
University, Philadelphia, Pennsylvania
September 1969, about 400 pp.

STATISTICAL POWER
ANALYSIS FOR THE
BEHAVIORAL SCIENCES

by JACOB COHEN, Department of Psychol-
ogy, New York University, New York
August 1969, 415 pp., $18.00

ADVANCES IN CHILD
DEVELOPMENT & BEHAVIOR

Volume 4
edited by LEWIS P. LIPSITT, Department

of Psychology, Brown University, I’roviglem:e,
Rhode Island, and HAYNE W. REESE, pe.

partment of Human Development, University of
Kansas, Lawrence, Kansas

August 1969, 333 pp., $13.50

THE LANGUAGE OF EMOTION

by JOEL R. DAVITZ, Department of Psy-

chology, Teachers College, Columbia University,

New York

3 \;/olume of PERSONALITY AND PSYCHOL-
G

A Series of Monographs, Texts, and Treatises

August 1969, 197 pp., $10.00

THE PATHOLOGY OF MEMORY

cdited by G. TALLAND, Harvard Medical
School, Harvard University, Cambridge, Massa-
chusetts, and NANCY WAUGH, Department
of Psychiatry, Massachusetts General Hospital,
Boston Massachusetts

Aungust 1969, 292 pp., $12.00
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Crowell, New York, 1969. 144 pp. - 12
plates. $6.95.

Modernization Among Peasants. The
Impact of Communication. Everett M.
Rogers, in association with Lynne Sven-
ning. Holt, Rinehart and Winston, New
York, 1969. xviii 4 430 pp., illus. $6.95.

Monte Carlo Principles and Neutron
Transport Problems. Jerome Spanier and
Ely M. Gelbard. Addison-Wesley, Read-
ing, Mass., 1969. xiv -+ 234 pp., illus.
$14.95. Addison-Wesley Series in Com-
puter Science and Information Processing.

Moéssbauer Effect Methodology. Vol. 4.
Proceedings of a symposium, Chicago,
1968. Irwin J. Gruverman, Ed. Plenum,
New York, 1968. viii 4+ 272 pp., illus.
$15.

Nation-Building and Community in Xs-
rael. Dorothy Willner. Princeton Univer-
sity Press, Princeton, N.J., 1969. xiv -}

482 pp. $10.
The Olmec World. Ignacio Bernal.
Translated from the Spanish edition

(Mexico City, 1968) by Doris Heyden
and Fernando Horcasitas. University of
California Press, Berkeley, 1969. xviii -
274 pp., illus. $12.50.

Origins of Mendelism. Robert C. Olby.
Schocken, New York, 1969. iv - 204
pp. 4 8 plates. Paper, $2.45. Reprint of
the 1966 edition.

The Palace of Nestor at Pylos in West-
ern Messenia. Vol. 2, The Frescoes. Mabel
L. Lang. Published for the University of
Cincinnati by Princeton University Press,
Princeton, N.J., 1969. xiv + 258 pp.
162 plates. $40.

The Penguin Dictionary of British Nat-
ural History. Richard Fitter, assisted by
Maisie Fitter. Barnes and Noble, New
York, 1968. 352 pp. $5. Reprint, with
minor corrections, of the 1967 edition.

Perceptrons. An Introduction to Com-
putational Geometry. Marvin Minsky and
Seymour Papert. MIT Press, Cambridge,
1969. vi -+ 258 pp., illus. Paper, $4.95.

The Periodic Table. D. G. Cooper.
Plenum, New York; Butterworths, Yon-
don, ed. 4, 1968. x - 118 pp., illus.
Paper, $2.50.

Persepolis. The Archaeology of Parsa,
Seat of the Persian Kings. Donald N.
Wilber. Crowell, New York, 1969. xx -
124 pp., illus. $7.95.

Perspectives in Endocrinology. Hor-
mones in the Lives of Lower Vertebrates.
E. J. W. Barrington and C. Barker Jorgen-
sen, Eds. Academic Press, New York,
1968. xvi + 584 pp., illus. + 3 plates.
$22.50.

Photoelasticity. The Selected Scientific
Papers of M. M. Frocht. M. M. Leven,
Ed. Pergamon, New York, 1969. xxii 4
470 pp., illus. $18.50.

Physiological Systems in Semiarid En-
vironments. A seminar, Albuquerque,
N.M., 1967. C. Clayton Hoff and Mar-
vin L. Riedesel, Eds. University of New
Mexico Press, Albuquerque, 1969. x -
294 pp., illus. $9.

The Plague Killers. Greer Williams.
Scribner, New York, 1969. xiv -4 354 pp.
$6.95.

Plant Chimeras. W. Neilson-Jones. Me-
thuen, London, ed. 2, 1969 (U.S. distrib-
utor, Barnes and Noble, New York). viii
+ 124 pp., illus. $4. Methuen’s Mono-
graphs on Biological Subjects.

Population Genetics. W. J. Ewens. Me-
thuen, London, 1969 (U.S. distributor,
Barnes and Noble, New York). xii -+
148 pp. $5. Methuen’s Monographs on
Applied Probability and Statistics.

Prehistoric Europe. From Stone Age
Man to the Early Greeks. Philip Van
Doren Stern. Norton, New York, 1969.
384 pp., illus. $10.

Probability Theory. Henry E. Kyburg,
Jr. Prentice-Hall, Englewood Cliffs, N.J.,
1969. x 294 pp., illus. $10.95.

Progress in Nucleic Acid Research and
Molecular Biology. Vol. 9. J. N. Davidson
and Waldo E. Cohn, Eds. Academic Press,
New York, 1969. xxiv - 472 pp., illus.
$19.50. .

Rebels Against War. The American
Peace Movement, 1941-1960. Lawrence
S. Wittner. Columbia University Press,
New York, 1969. xvi + 340 pp. $10.
Contemporary American History Series.

Semiconductor Detectors. G. Bertolini
and A. Coche, Eds. Interscience (Wiley),
New York; North-Holland, Amsterdam,
1968. x 4 518 pp., illus. $22.50.

A Shert History of Psychiatry. Erwin
H. Ackerknecht. Translated from the
German edition (1959) by Sula Wolff.
Hafner, New York, ed. 2, 1968. xvi -+
112 pp. + 8 plates. Paper, $4.25.

Smoking, Health, and Behavior. Edgar
F. Borgatta and Robert R. Evans, Eds.
Aldine, Chicago, 1968. xii -+ 292 pp.,
illus. $10.75.

Social Work with Groups. Helen Nor-
then., Columbia University Press, New
York, 1969. x + 270 pp. $7.50.

Solid State Physics. Advances in Re-
search and Applications. Vol. 22. Fred-
erick Seitz, David Turnbull, and Henry
Fhrenreich, Eds. Academic Press, New
York, 1968. xvi 4+ 536 pp., illus. $25.

Teaching Black Children to Read. Joan
C. Baratz and Roger W. Shuy, Eds. Cen-
ter for Applied Linguistics, Washington,
D.C., 1969. xvi + 224 pp. Paper, $5. Ur-
ban Language Series, vol. 4.

Television in Politics. Its Uses and In-
fluence. Jay G. Blumler and Denis Mc-
Quail. University of Chicago Press, Chi-
cago, 1969. xxviii 4+ 380 pp., illus. $13.25.

Text-Atlas of Cat Anatomy. James E.
Crouch. Illustrated by Martha B. Lackey.
Lea and Febiger, Philadelphia, 1969. xvi
- 400 pp. $25.

The Unbound Prometheus. Technologi-
cal Change and Industrial Development
in Western Europe from 1750 to the
Present. David S. ILandes. Cambridge
University Press, New York, 1969. x -
566 pp. Cloth, $8.50; paper, $2.95.

University in Turmoil. The Politics of
Change. Immanuel Wallerstein. Athene-
um, New York, 1969. xii -} 148 pp. $4.95.

Upper Palaeozoic Rocks, Bonaparte
Gulf Basin of Northwestern Australia.
J. J. Veevers and J. Roberts. Bureau of
Mineral Resources, Geology and Geo-
physics, Canberra, Australia, 1968. x -+
156 pp., illus. 4 38 plates - maps.
B.M.R. Bulletin No. 97.

The Urban Guerrilla. Martin Oppen-
heimer. Quadrangle, Chicago, 1969. 192
pp. $5.50.

The World of the Red Fox. Leonard
Lee Rue III. Lippincott, Philadelphia,
1969. 208 pp., illus. $5.95. Living World
Books.
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