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Start a
quiet revolution

Pwn on a Beckman J-21B Centrifuge
The new Beckman J-21B refrigerated
centrifuge is quieting down a lot of labs.
We've thoroughly sound-dampened it and
vibration-isolated the drive so there's no
whine and very little noise.
But quiet is only one advantage of the
J-21B. It has an automatic vacuunm sys-
tem that reduces wind friction and a
high-torque dc drive that gets rotors to
speed fast. The advantage: you save con-
siderable time and often can complete
several more runs per day.
And J-21B rotors do more. For example,

the JCF-Z rotor permits separations by
continuous flow, zonal and reorienting
gradient techniques-all in one rotor
body with interchangeable cores.

You can start a quiet (and more efficient)
revolution in your lab by buying a J-21B.
Send for Brochure SB-366 to Beckman
Instruments, Inc.,
Spinco Division,
1117 California
Avenue, Palo
Alto, Califor-
nia 94304.

INSTRUMENTS, INC.



Oil on the water
Visually it was not detectable. But you don't need special
film. We used ordinary KODAK PLus-x AEROGRAPHIC
Film 2402 (ESTAR Base) with an ordinary KODAK
WRATTEN Filter, No. 39. The camera lens should trans-
mit down to about 340 nm. Some do, some don't.

Io
It was only a few gallons of diesel fuel that got away from some-
one up the Genesee River. The Coast Guard had declared it
properly cleaned up, and indeed it was. No tale of horror, no
villain. The oil-on-troubled-waters bit did not apply. To create a nair -l1.00
conspicuous oil slick that smooths the ripples requires a certain 7,/
deplorable thickness. Far less thickness is required for this *nil -458 /
Normal reflectance from an oil-free water surface runs around

2%; from an oil surface of refractive index 1.44, around 3%. If nwater -1.34
the oil layer contains heavier components at its bottom, reflectance
from the second surface could run as high as 0.7%. Fluorescence
from benzenoid components in the oil, added to the reflections
from the two surfaces, can bring up the return radiance to 4% of
incident, if viewed at the right wavelengths. That's twice as much
as from oil-free water.
And there we are, well within the ability of conventional pho-

tography to discriminate.
And there it was, slipping into Lake Ontario past the river mouth,

not long after we had completed some studies with a set of inter-
nally blackened drums of river water bearing (1) nothing, (2)
diesel fuel, (3) gasoline, (4) spent lubricating oil:

We have some indication that plots of density difference between
oil and no-oil as a function of solar angle are characteristic of the
kind of oil, but we are not sure enough to blow bugles (or
whistles). We are, after all, only photo technologists. Other tech-
nologists who want to try confirming, denying, or extending are
invited to correspond with E. G. Tibbils, Tech-
nical Photography Markets, Kodak, Rochester,
N.Y. 14651.
Not all oil on water I of man's doing. Some-

times it mgt Just encourage man to start prob-
big around.



-MEASUREMENT57COMPUTATION: changing things for the better

The first smart oscilloscope:
an introduction to the "new
measurement" technology.

Hewlett-Packar d'st niew, ineaSurement tecth-
n1ologx radicallx changes the tra(litional relationi-
shlip) etb een llmlan andci machine. It does so bx
giving the m11achlille SoIlle of thte intelligen e pre-
viously supplie(l bh thte hulmIan operator. It creates
smsIart'' istrtiments that canI Im-ioniitor their owni

operatioIns, dlete( Iald aVoid procedural errors.
performi all the necessary computations, and
directly produce the (lesired final answer.
As a leadiing mi-anu-facturer of both ilmeasuremiienit

anld (olmnputaltionl instrumleInts, xve knioxw that
it's possible to imiake inanyv kind(s of simart'
instromnents -right Inoxv through a marriage of
separate measuireme-int and c omputatioin instrti-
inients. Andc %v e kn-ioxv that suich a marriage results
Imu unliquet idxvanitages that far outwveigh its cost.
The inex IP 1722A oscilloscope is the imost

recenit case in point. Its dlevelopmenit startec,
typicallv wxith a choice of anclidates for the
mi1arriage. FIor nieosoit'eiet wve chose oUr 1 72)A
scope. a 1.43 n1aIn0secII rise timie, 275 MvIHz
bandxvidth, dual-chaininel inistrLumiieint; aind for
computcotic the cigital maicroprocessor origill-

ally developed for the HP-3 S pocket-sized
(alculator.

It was clear from the outset that the proposed
instrumnent could not realize the full potential of
imicroprocessor control if the scope were limitecd
to state-of-thie-art sinigle delayed sweep capability
So the Imarriage xxvas put off while our designers
developed the techinology for dut 1 (lelaved sweep
In the 1722 this niew two-dot systemn operates
under microprocessor control to keep track of any
twX%o events an toIImatically, w,,hether they originate
oIn the samiie or different channels

With its CoInbined measurement aInd(coninpuLta-
tion capabilities, [he 1722 is clearly! in a class hV
itself, the first of a new generation of sinart
oscilloscopes. It can make time interval measure-
meiits imiore accurately than has ex er before been
possible xvith an oscilloscope. The 1722.2 also
avoids the numerous errors that cani creep inito
conventional scope measuremiients: it never imis-
reacds ( ontrol settings, never miisses evenits, ain]
its automatic lock-out syrstems prexent most
wrong interpretations.
The 1722 s h)uilt-in computationi pro ides

final ansxvers directlv. digitally, and auto-
matically for frequency, instantaneous voltage
anid relative amiplitude measuremieints as wvell als
for cic voltage and time interval.

Pricecd at $4500*. the 1 722A is ideallyISuited foi
clock phasinig ineasuremeents in large computer
systemls. It also easily qualifies for less (lema(l-
ing applications where its speedl. convenience
anci automiiationi miiore than justifv its miioderatel]
higher cost.



"New measurement" technique
completely characterizes
telephone circuits in two minutes.

Time was when human operators kept a day-to-
day, even minute-to-minute appraisal of the
transmission quality of the voice channels main-
tained by the nation's telephone companies. In
those days a transmission test was simply a matter
of saying "Can you hear me?"
With the advent and increasing use of voice-

band circuits for data communication, thehuman
ear no longer provides an adequate test. And with
the increased use of direct distance dialing,
operators rarely observe, much less report on, the
condition of channels. Attempting to assure the
day-to-day quality of these circuits by manual
tests is an extremely expensive and nearly impos-
sible task for the telephone companies, since
there are thousands upon thousands of circuits
in daily use and each manual analysis can take
hours of several skilled craftsmen's time.
The new HP 5453A Transmission Parameter

Analyzer substantially eases this problem. A
computerized measurement system, the TPA
provides comprehensive characterization of the
two-way performance of a voice channel in less
than two minutes. Operating without any of the
complex analog devices usually associated with
test systems, test personnel need only minimal
training and experience.

Computer-generated test signals are trans-
mitted over a channel; distortions that occur to
signal frequency, phase, amplitude, and spectral
content are measured, and from these the voice-
band circuit quality is automatically calculated.
Results are displayed by CRT terminal or hard-
copy printer, and can be optionally stored on
magnetic disc memory for later recall and analysis.
They can be compared automatically with stored
criteria to detect changes in transmission quality.
The speed, simplicity, and data handling ability
of the TPA make scheduled maintenance pro-
cedures technically and economically feasible,
and result in improved data communications.
The TPA will not soon become obsolete. Since

its ability to adapt to changing requirements is
not tied to hardware, new tests and analyses can

HEWLETT PACKARD

Sales and service from 172 offices in 65 countries.
Palo Alto Californa 94304

be added simply by changing software. TPA is
priced at $59,500*.

This system is a recent example of Hewlett-
Packard's "new measurement," which combines
computation with measurement. For users, the
"new measurement" makes a profound difference.
It gives answers you really need; not just inter-
mediate data.

For more information on these products write
to us. Hewlett-Packard, 1507 Page Mill Road,
Palo Alto, California 94304.

'Domestic USA prices only. 00435
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Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304
* Please send me information on:

HP 1722A Oscilloscope
HP 5453A Transrmission Parameter Analyzer

* Name Title _

Company
* Address

City State Zip .

* 0- 0 0 0v v av v v v v v v v 0 0- * 0 * 0 00-00@ -@ --. .@



How to find out where to get the labeled compound you need should not
become a hassle.

That's why, even though we make over 1200 products for tracer
methodology, even though our catalog is the largest, you can find what you
want quickly- including packaging, prices, shipping information, formulas, and
much other useful information. We spend a lot of time making our catalog the
industry's best.

But if you have a question the catalog doesn't answer, our technical
staff is ready for your question. Responsiveness to special needs is one reason
people choose New England Nuclear.

In tracer methodoIogy,

Itsthe lle thingstat count.

,>New England Nuclear
575 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, H9P-1 B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Germany. Tel: Langen (06103) 85035



western Electric
Reports: LASER

x-y
POSITIONING

TABLE

X positioning table
is isolated from work
area and kept under
positive pressure
to avoid contamination
by abrasive
ceramic waste.

OPTICAL
DRILLING HEAD

Laser drilling.
wedOit
with mirrors. X^

hin-film circuit boards in high capacity
telephone transmission systems often
require hundreds of connections to

power and grou-nd sources.
Plated through-holes have proven an

efficient way to make these connections. Coated
with conducting material, they connect the
circuitry carried on one side of a ceramic substrate
with power and ground on the other side.

These holes could be punched in the
ceramic before it is fired. But shrinkage
during firing can move the positions of the holes.

And because of component density, the
precise placement of each hole is critical. FOCUSED
It can't be more than two mils off. LASER

Engineers at Western Electric's Merrimack AIR BEAM

Valley Works in Massachusetts recently FLOW
developed a high-speed method of drilling
these holes after firing by using a
conventional C02 laser.

A complex of mirrors on an x-y
positioning table is shifted to play the laser
beam across a stationary ceramic substrate
in a predetermined pattern. The mirrors direct
the beam from the laser head enclosure to the
positioning table and manipulate it in the
x-y axes. An optical drilling head coupled
to the table focuses the beam onto the
ceramic. The system is controlled by a mini
computer coupled with an automatic
send-receive terminal. Pattern storage
on a cassette tape allows easy
changeover and storage.

Benefit: Laser drilling of ceramic Laser drilled
through-holes

substrates after firing has greatly supply power
improved positioning accuracy of and ground
plated through-holes. And computer to active devices
controlled laser drilling has hybrid integrated
doubled the production rate over circuit.
conventional laser systemse-
up to five holes a second in
closely spaced patterns.

Western Electric
We make things that bring people closer.




