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Prepirative Ultracentrif S 
--four SUpeVb per.miners. 

from Beckman. . . 
We've taken the best features of our Model give a preparative instrument many of the 
.L2-65/758 and L3-4.0/50 .re.parative ultra-.,.bilities. an.alytic.31.ultrace.ntrifuge. 

centrifuge.s ad.ded.th.e latest.in.high.7speed.With Beckm.  ,Js.o get.a wea.of. 
.drive techno.logy . built.in even more operat- applicatio.ns exp.erience, and pro.mpt 
.ing conveniences and safeguards . - to bring.se.rvice--.o matter where you are-from. 
yo.uthe M.odelL.-5.Series-.-fou.ra.dvanced.our facto.ry-tratned sErVlce sta.ff numbe 
.ns tru m rin g ents.from 4.0,000 to.75,000.rpm that in the.hund.reds. 
.prov.ide wh.atever.you need inth.e app .tion.B.eckman: the confiden.t name.in.Ultra- 
of high forces to biochem.ic31 research. ce.ntrifug.s for.quarter century.For te. 

TheL.5's feature ra.pid ac.celeration/de.new.-5 Brochure SB40O;w.rite B.eckman 
.celera.tion, p.recise speed and tem.peratu.re.Instruments, Inc., Spinco.DMsio.ri, 1117. 
.con.rol, and the ontin.ment c.a ability.aliforn.a Avenue Pa.10 Alto,.c alif.94.304. 
.tieces.ary to run new.high energy rotors. They. 
do the largevolume work, the delicate density .i  

.gradie.nIseparations.,.t.he m.oct advanced.SThUMENTS, NC 

.continuousf.ew an.d zonal runs.. 
are 30 Beckman high-perform 
choose from, plus accessories 

new Prep UV Scanner which, 



THINGS of science ranges the wide fields of science 
   44.>.... 1 to introduce boys and girls to biology, chemistry, 

physics, mathematics and many other disciplines- 
and explains basic scientific laws and principles. 
Subjects explored by THINGS of science include 

Chemical Models Hydroponics 
Probability Liquid Crystals 
Life Cycle of a Can Pinhole Photography 
Optical Illusions Topology 
Touch Center of Gravity 

Mirrors Electrostatics 

special ChrIstmas savIngs! 
Your first gift membership in THINGS of science is 
$9.50. Each additional one-year membership is only 
$8.50-and you may include your own renewal or 
new membership at this money-saving rate. 

send your gilt orders now! 

THINGS of science Membership Department 
231 W. Center Street, Marion, Ohio 43302 
Please enter the following THINGS of science 
Christmas gift memberships: 
one membership for $9.50 Xl 5 

name (p/ease print) 

address 

city state zip 
for a gift to young each additional membership, $8.50 (save $1.00 each) 

people on your ChrIstmas name (please print) 

list give a membership address 

in THINGS of science, city state zip 

your gift of THINGS of science name (please print) 

will bring a year of pleasure address 
a year of activity and involvement city state zip 

a year of exciting scientific experiments my name and address as donor is: 
to boys and girls lOto 15. 

There is no more rewarding or welcome gift name (please print) 

fora science minded boy or girl than a membership address 
in THINGS of science It brings the young scientist city state zip 

constantly changing experiments exciting learning 
experiences, new adventures in science every month (if more gifts are desired, use separate sheet) 

for an entire year. Iii Send gift announcement card to recipients. 
El Please enter or El extend my THINGS of science 

Each month he receives a surprise package membership for one year at the lowest rate to 
containing materials and detailed easy to follow in- which my total membership order entitles me, 

structions for conducting numerous experiments and 
demonstrations that stimulate interest activity and El I enclose $ El Please bill me. 
involvement in science These kits are fascinating Additional for gifts going outside the United States: 

home learning centers. Canada and Mexico, $300; all other, $4.00. 
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MEASUREMENTEJOMPUTATION changing things for the better 

How to live more comfortably Having come up against these complica- 
in an increasingly digital world. tions in our own manufacturing and service 

operations, we've developed a family of inslru- 
In the continuing technological evolution, ments that complement the traditional oscillo- 
television sets, automobiles and even kitchen scopes, DVMs and counters for digital circuit 
appliances are beginning to use digital elec- test and analysis. As you read on, you'll learn 
Ironic circuits once limited to computers. how these instruments provide easier, faster 

In the digital world it's the mere and more accurate solutions to digital problems. 
presence or absence of electrical pulses - or 
their on-off pattern in time which conveys The IC troubleshooters 
the information needed for computation, con- pinpoint the circuit problem. 
trol or communication In analog circuits, the 
data conveyed comes from the amplitude or rate Used singly or in combinations, these 
of change of electrical signals. Because of this instruments are unique in their ability to detect 
fundamental difference the many benefits of in-circuit logic failures, analyze the cause of 
digital electronics are accompanied by a new set the failure and isolate it to a particular IC node. 
of problems for designers and troubleshooters. When the logic clip is attached to an 

If you've ever had to troubleshoot a in-circuit IC, it indicates on a bright LED dis- 
digital circuit with traditional analog instru- play the logic states at all 14 or 16 pins simul- 
ments, the experience probably convinced you taneously. The clip automatically locates the 
there should be a better way test IC's ground and power supply, borrows 

Take voltage measurement. In an analog power from it and thus requires no cable con- 
circuit, it's important that you know the abso- nections of any kind. $125.* 
lute voltage of a test point, whether it's between The logic probe indicates the condition 
5.015 and 5.018 V., for example. But in a of a specific IC node and tells you if it's high, 
digital circuit, the important thing is to know low, bad-level or inactive. It captures single 
the logic state of a node whether it's above the pulses as narrow as 10 ns and stretches them to 
threshold voltage and therefore a logic a bright blink at the probe tip. $95* for 
high, or below the threshold voltage and TTL/DTL or high level logic. $95* for ECL. 
therefore a logic low The logic pulser teams up with the probe 

Time presents another problem. Abso- or clip for stimulus-response testing. Typically, 
lute time measurements are unnecessary in you use the pulser to inject reset, shift and 
digital systems. Things don't happen after a clock signals into a circuit, and then observe 
certain amount of time has elapsed but rathei the effects at a particular IC with the clip, or at 
after a certain number of clock pulses, regard- an individual node with the probe. The pulser's 
less of their duration The circuit troubleshooter output is high enough to overcome "clamped" 
needs to know, for example if a data bit IC outputs yet its pulse is brief enough to pre- 
occurred 1024 clock pulses after an event - vent circuit damage. $95* 
and couldn't care less if it took .509 ms to The logic comparator is a self-contained 
get there. functional tester that borrows power and input 

Furthermore each IC in a digital circuit signals from an in-circuit test IC. It instantly 
has 14 or 16 leads and you may need to know compares the logic states of the test IC and 
what's going on at all the leads simultaneously, those of a reference IC of the same type. Differ- 
not just at two or three input and output leads ences are displayed on one of 16 LEDs. Even 
as with the components of an analog circuit. brief or intermittent failures are detected. $375* 



The logic analyzers delay, you can even look backward in time. You 
detect bit-stream problems. can, for example, trigger the display on a fault condition and see the bit pattern that led to 
With the instruments described so far, you and caused the fault. 
can determine the logic state of a digital circuit The 5000A and the 1601L are compatible 
at one particular clock cycle. But if you want with all digital logic families. 5000A, $1900,* 
to know overall circuit performance and com- 1601L, $2650.* 

pare it against truth tables or system timing Automatic circuit tester mass- 
diagrams, you have to learn how the procession tests complete digital assemblies. 
of logic states changes with each pulse of the 
circuit clock. When you're dealing with large numbers of 

Two new HP instruments greatly simplify digital circuit assemblies, manual testing of any 
this task. Both extract from long bit patterns sort can be prohibitively expensive or even 
the essential information required by the digital impossible. This is where the Model 9560B/D 
troubleshooter: for each successive bit time, is Digital Circuit Test System fits in. 
the data (logic state) high or low? The Model This new modular system can simul- 
5000A captures 32 successive bits from two taneously test all the pins of a complex digital 
parallel channels and displays them as logic assembly at rates as high as 22,000 truth table 
highs or lows on LEDs. The Model 1601L does patterns per second. Results can be displayed 
the same job for twelve parallel channels at a as a simple pass/fail, or extended to specific 
time and displays 16 successive bits in each fault diagnosis using logic probes according to 
channel, expressed as l's and 0's on a cathode computer-generated instructions. Test pro- 
ray tube. grams are written in easy-to-use ATS BASIC; 

Both instruments can operate at speeds a software package for computer-aided genera- 
up to 10 megabits per second, capturing the lion of test programs is also available. Prices 
desired portions of long, non-repetitive bit start at $53,900,* 
stream with great flexibility and complete re- Our digital capabilities don't stop at the 
peatability. You can trigger the display - and end of this page. The range of HP digital test 
therefore the bit-capture - to occur after a and analysis includes digital communications 
single unique event or multiple simultaneous testing systems as well as digital pulse gener- 
events. You can dial the precise amount of delay ators. For more information on all of the above 
you want and thus move the display window write to us. Hewlett-Packard, 1507 Page Mill 
forward from the trigger event as many as o6 Road, Palo Alto, Calif. 94304. 
clock pulses (10 for the IGOlL). With negative *US Domestic Prices Only. 00318 

*. Please send me more information on: 
* () IC Troubleshooters ()8015A Digital Pulse Generator : 05000A Logic Analyzer ()9560B/D Automatic circuit Tester : l16O1L Logic Analyzer ()3760A/3761A Digital Communication 
* Test 
0 0 * Name 
0 0 
0 0 * Title_______________________________________________________ 
0 0 : Company 

Address__________________________________________________ S HE WLETT PACKARD _________________ 
* 0 
* S 

Sales and service from 172 offices in 65 countries. City State Zip________ S 



The world's leader in labeled steroids is only 
a telephone call away: (617)482-9595. 

Progestins, androgens, corticoids, estrogens. Estetrol [2,4-3H(N)] NET-439 
Over 100 carbon-14 and tritium-labeled 40-6OCi/mmole $43I250ttCi $85/lmCi $27015m0i 
steroids. High specific activity, radiochemical Estradiol [2,4,6,7-3H(N)] NET-317 
purity guaranteed. 85-i O5Ci/mmole $43/250p.Ci $85/i mCi $235/5mCi 

Estrone [2,4,6,7-3H(N)] NET-319 
85-1 05Ci/mmole $43/250,tCi $85/i mCi $235/5mCi 

D-Aldosterone [1,2,6,7-3H(N)] NET-419 
80-1 05Ci/mmole $95/250sCI $330/i mCi Hyd rocortisone [1 ,2,6,7- H (N)] NET-396 
In sealed ampou le under vacuum 80-1 OOCi/mmole $43/250iGi $85/i mCi $235/5mCi 
5a-Androstan-3cv,17/3-diol [1 ,2-3H(N)] NET-407 Ouabain [3H(G)] NET-2i1 1 0-2OCi/mmole $41/250,aCi $115/i mCi $335/5mCi 40-6OCi/mmole $8O/250.tCI $245/imOl Ethanol: benzene solution, 9:1 
Corticosterone [1 ,2,6,7-3H(N)] NET-399 
80-1 O5Ci/mmole $43/25Q.tCi $85/1 mCi $235/SmCi Progesterone [1 ,2,6,7- H(N)] NET-381 80/i 000 i/mmo le $43/250Ci $90/i mCi $27015mCi 
Dexamethasone Iii ,2,4-3H(N)] NET-415 Benzene solution 
30-500 i/mmole $45/2501Ci $85/i mCi $320/5mCi Testosterone [1 ,2,6,7- H (N)] NET-370 
Dihyd rop rogesterone Iii ,2-3H(N)] NET-438 85-1 O5Ci/mmole $43/25OptCi $90/i mCi $270/SmOl 
40-600i/mmole $88/25OpCi $230/i mCi 
Benzene solution Compounds shipped in benzene:ethanol solution, 
Dihydrotestosterone [1 ,2-3H(N)] NET-302 9:1; in combi-vial unless otherwise noted. 
40-600i/mmole $88/25OpZi $230/i mCi Most of our labeled steroids are routinely 
Ecdysterone [3H(G)] NET-360 available for immediate shipment Get the 
1 -5Ci/mmole $98/i 01Ci $1 80/25Ci full specifications in our complete listing. 

, New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
customer Service: (617) 482-9595 

Canada: NEN Canada Ltd., Dorval, Quebec, Tel: (514) 636-4971, Telex: 05-B21BOB 
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, Germany. Tel: Langen (06103) B353 



Wade] were interesting to read and from what Cody calls a "troika," in 
took me back to my boyhood, when I which government funds are used as a 
enjoyed collecting insects. "catalyst" to bring industry and the uni- 

In New Hampshire in the summer versity together in a meaningful way. 
of 1919 the sugar maples were com- During the 1972-73 academic year, 
pletely defoliated by the rosy maple PRI cooperated with 14 companies in 
moth, Dryocampa rubicunda. In 1920 projects having an annual value of 
the maples were normal. In the maple $500,000. Approximately 60 percent of 
forests, my joy, as a collector of beetles, the funds were provided by industry. 
was great because the woods were A key feature of PRI is a 2-year 
swarming with Calosoma frigidum eat- Master of Engineering degree program 
ing the larvae of the moth. At home which provides for a diversified, broad 
in New Jersey, I visited a friend on curriculum. PRI attracts problem- 
his farm where potatoes were being oriented graduate students who con- 
dug. The insecticides 50 years ago were sider their industry-sponsored project 
not as effective as they are now; that to be a vital part of their education. 
potato field was swarming with Cab- Aspects of our experience that we think 
soina calidum, which had been feeding are critical for successful industry-uni- 
on larvae of the potato beetle, Lep- versity interaction are (i) an identifi- 
tinotarsa decemlineata. able organization on campus that in- 

I am not an organic gardener, but in teracts with industry-at Carnegie- 
my vegetable patch I cultivate the lazy Mellon, the PRI; (ii) a broad base of 
way with a minimum of plowing and disciplinary support-in our case, from 

EjJ-fl some mulch of leaves and shredded the departments of chemical engineer- 

u2)ULnJQ uuuu sticks. I have not sprayed or dusted ing, mechanical engineering, and metal- 
for several years. The corn ear worms lurgy and materials science; (iii) suffi- 

isthe look and bean beetles are there, but their cient faculty of acknowledged com- 
damage is small, petence who are willing to enthusiasti- 

in unbreakable I suppose my farmer friends are cally support this type of activity; and 
right in saying that it is not eco- (iv) encouragement and support from 

Nalgen nurets nomically practical to rely on natural the university administration. 
predators for control. I am a chemist As Cody has indicated some doubt 

These burets do everything glass does and so should probably not speculate, concerning the feasibility of an effective 
... except break. Now you 
can have an individually cali- but I wonder what would result if a industry-university partnership, it is 
brated transparent buret Cabosorna, full of eggs, could be kept important to mention some of the bene- 
that will not break in normai  
use. Only a slight meniscus alive in cold storage to be released fits to the university we have observed 
makes readings easier, more ' when pest larvae were hatching. Cl'au- in a brief span of time: (i) the devel- 
accurate. The crystai clear K sen (1) names many insects, some with opment of a problem-oriented graduate 
acrylic body, tip, and ieak- ' unrestricted feeding habits, which might program that parallels the traditional 
proof stopcock are unaf- ' be treated this way. Could not some of discipline-oriented programs; (ii) a 
fected by all the usual ti- 
trants. The Teflon TFE plug these be used to control the gypsy broadened outlook on the part of the 
never needs lubrication, is a ' moth? faculty; (iii) an increased interaction 
pleasure to turn. Stopcock 
assembly easily removed for EDWARD c. HAINES between the three cooperating depart- 
straight-through cleaning. 501 Fast Main Street, ments; and (iv) increased support of 
Clearly the precision burets ' Moorestown, New Jersey 08057 the graduate program through industry- 
for industrial labs, schools, 
and in the field. Sizes: 10, sponsored projects. From the point of 
25, 50, 100 ml. (Cat. No. ' References view of industry, 'the opportunity to 
3650). Order from your Lab I. C. P. Clausen, Entomophagou. Insects (Mc- provide a positive input to graduate 
Supply Dealer. For further Graw-Hill, New York, 1940). education, especially in the development 
information write Dept. 
4211A Nalgene Labware Divi- of new approaches to problem-solving, 
sion, Rochester, N.Y. 14602. is gratifying. Representatives of in- 

University Cooperation with Industry dustry who visit our campus seem to 
benefit from the broad view that our 

SYBRON CORPORATION The spirited discussion by G. D. faculty takes of their disciplines, which 
Nat gene? Lebware... Cody, W. D. Compton, and R. Roy has led to some unusual solutions to 

the  "'"" (Letters, 31 Aug., p. 800) of Roy's industrial problems. 

article (1 Dec. 1972, p. 955) on uni- Finally, one of the objectives of the 
versity-industry interaction patterns NSF grant is to experiment with dif- 

4 
prompts me to mention our experience ferent forms of industry-university in- 

1 at Carnegie-Mellon University, where teraction. We invite comments and 
the Processing Research Institute (PRI) suggestions. 
was organized with a grant from the GEORGE E. DIETER 

RANN (Research Applied to National Processing Research Institute, 
Needs) program of the National Sci- Carnegie-Mellon University, 

ence Foundation (NSF). PRI benefits Pittsburgh, Pennsylvania 15213 
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ITEM: Airgiow ITEM: ater penetration 
Nature 242:321 reports evidence that direct photography An experimental color film of two layers with peak sensi- 
of airg low at 1/1.2 through KODAK WRATTEN Filter 88A on tivities at about 480 and 550 nm, in which magenta and 
KODAK High Speed infrared Film might be an easier way green dyes respectively are formed, is reported to show 
to prepare world-wide synoptic maps of "'winds" at the OH superior results from aloft in delineating underwater detail 
layer of the atmosphere than are obtained by vapor re- and characteristics of the water itself. The film is not yet 
leases from rockets or analyzing persistent meteor trails, ready for sale, 

As late as the year 1973, such news items still turn up. Which color film for high contrast in lecture 
The photographic emulsion has not yet had all its slides of charts? 
potential wrung out of it. Nor have all useful changes Answer: KODAK Photomicrography Color Film, 
been rung on it yet. More of it is used that way than in photomicrography, 

There is a problem, though: building new properties we suspect. 
into modern photomaterials is an undertaking of some 
dimensions, including the commercial dimensions. Why do my false-color studies on the KODAK EKTACHROME Infrared Film come out blue? Those count because it takes quite a bit of stuff just to 
wet the equipment. We are simply not clever enough Answer: Maybe you are not using a KODAK 
to make do with a beaker and a pancake griddle and WRATTEN Filter, No. 12 (or equivalent), as recoin- 
get film sufficiently predictable in performance to mended. 
carry the trademark "Kodak." A scientist who expects Why have you quit making WRATTEN Filters? 
to use as much as 1 m2 of a very special film may Answer: We haven't. We've just quit mounting 
resent paying a price for it that covers the 500 in2 of them in glass. 
unsalable goods generated in startup. How can I get photographic sensitivity below 

Meet two individ- 250 nm? 
uals at the interface Answer: To get down to 200 nm, bathe plates be- 
between such inner fore exposure in Ultraviolet Sensitizing Solution 
realities and outer - A3177 (sold by lab supply houses that handle 
needs. Scott, with the ' 

dark beard, has the ' ' EASTMAN Organic Chemicals). KODAK SWR Plates and Film have recorded down to 7.5 nm, but delivery task of finding coin- '' time runs 60 to 110 days, and sensitivity to abrasion 
mon threads in pho- 
tographic needs ___ runs high. Kodak-Path6 in France makes some films that can give you an order of magnitude more in sen- among the biomedical research community (and a sitivity to the deep UV than SWR plates. Check with 
few other learned communities). The gray-beard, Ed Hahn, 
Hahn, serves astronomers and works inward from 
their world. Nimbly up and down the scale of tech- How can I get above the 900-nm limit of KODAK 
nical photographic sophistication, they talk and write High Speed Infrared Film? 
the whole day through. To wit: Answer: Bathe KODAK "Spectroscopic" Plate I-Z 

Kodak, what's your fastest material? for 3 minutes at 50 C in 0.5% aqueous ammonia, then for 2 to 3 minutes in methanol or ethanol. Dry as Answer: If you are talking in microseconds, KODAK quickly as possible in stream of cool, dust-free air. 
2485 High Speed Recording Film (EsTAR-AH Base), Expose and process without delay. Radiation out to 
stocked only in 150-foot lengths, 35mm or 70mm. If 1.28 tim has been recorded that way. 
you are talking hours or days, KODAK "Spectroscopic" 
Plates, Type Ia. Use Ia to demonstrate the presence of Is that what's used in those infrared cameras to 
light but not to find a faint image amidst other radia- photograph differences in water temperature? 
tion. For that, get lila-I and bake for five hours at Answer: No. Those are scanners with photoconduc- 
65'C under dry N2 before exposure. tive cells cooled by liquid N2. A resulting CRT display 

Kodak, is it true that certain of your films are is then recorded photographically on film recom- 
"classified"? mended for the equipment. For subjects below 250'C 

Answer: No. you don't record temperature differences directly on silver halide. 
Let's chat color film. What's your fastest in Do I order these various films from Kodak? 

35mm? Answer: No, from dealers in professional and in- 
Answer: KODAK High Speed EKTACHROME Film dustrial photographic goods. The Yellow Pages might 

(Daylight). ASA 160 in normal processing. Can be guide you to one such. Many are accustomed to serv- 
push-processed to higher speeds by processing labs (to ing scientific customers. Just ask. 
ASA 400 in the case of Kodak Processing Labora- 
tories; other laboratories may go higher). You can also Keep this page handy for a while but not for 
use a KODAK EKTACHROME Film Processing Kit, Pro- too long. The answers are not to be con- 
cess E-4, and regulate effective film speed yourself by strued as eternal truths. Mail address for 
time in first developer. Get too far off the recoin- this sort of thing: Kodak, Scientific Photog- 
mended time and brace yourself for disappointing raphy Markets, Rochester, N.Y. 14650. 
image and color quality, if that matters in your applica- 
tion. If you leave the film in overnight, don't blame us 
for your sad results, 
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