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X | w li*i:l 3_Smaller samples... 
stronger forces... 

direct scanning... 
in the 

ANALYTICAL ULTRACENTRIFUGE 

As investigations delve ever more 
deeply into molecular structure and 
function, the need for and develop- 
ment of advanced accessories for the 
Model E is inevitable. Several such 
accessories are briefly described here. 

The Photoelectric Scanner 

The Scanner looks at the analytical 
cell through the absorption optical 
system during centrifugation and, 
almost instantaneously, translates 
measures of optical density into 
chart-recorded curves. Integral and 
derivative curves are recorded sim- 
ultaneously, and calibration steps 
are traced out before each scan. 
Thus the investigator is freed from 
the camera, and the developing and 
handling of film-and has the ad- 
vantage of seeing what is happening 
in the cell as it happens. 

Since the Scanner utilizes the split- 
beam photometry principle, double 
as well as single sector cells can be 
used with precise results, and the 
Scanner can also automatically sub- 
tract solvent reading in one sector 
from sample-solvent reading in the 
other sector to obviate baseline runs. 
Wavelengths are selectable from 440 

m,L to 236 m/u and may be changed 
during a run. 

Several applications of direct 
scanning were reported last year; in 
one, an association-dissociation 
study by Gerhart and Schachman 
(Biochemistry 4, 1054), the authors 
were able to distinguish the catalytic 
and regulatory protein subunits of 
aspartate transcarbamylase. Direct 
scanning was used to follow the 
binding of 5-bromocytidine triphos- 
phate to separated subunits of 
the enzyme and the reconstituted 
enzyme of the same sample. 

The Monochromator and 
High Intensity Lightsource 

While these 
two accessories are 
essential to operation of the Scanner, 
they can also be utilized independ- 
ently to add to the versatility of the 
highly discriminating absorption 
optical system. The Monochromator 
provides a selection of wavelengths 
from 440 myu to 265 myu and permits 
changes in wavelength during a run. 
It is therefore possible to use lower 
concentrations, through choice of an 
appropriate wavelength, and to de- 
tect components in 
the sample whose 
absorption peaks 

are at different wavelengths. In itself 
the Monochromator is primarily for 
sedimentation equilibrium work. The 
High Intensity Lightsource provides 
much more intense monochromatic 
light to reduce exposure times and fa- 
cilitate sedimentation velocity studies. 
It also extends the range of usable 
wavelengths down to 236 m/y. 

The Titanium 
Rotor 

The titanium 
An-H rotor is identical 
in configuration to the aluminum 
An-D, but because of the greater 
strength-to-weight ratio of the tita- 
nium, it can be taken to 68,000 rpm 
to generate 372,000 g at the bottom 
of the cell, 336,000 g at the cell 
center. Using the stronger forces, 
Nelson (J. Biol. Chem. 239, 3737, 
1964) found that multiple peaks 
too diffused to be recognized with 
any certainty at previously available 
speeds became clearly apparent 
when run at the titanium rotor's 
maximum speed, and the presence 
of a third component in the sample 
could be detected-suggesting an- 
other area of usefulness for the rotor. 

For additional information on any of 
these new accessories or on the Model 
E, itself, please write to Spinco 

Division of Beck- 
man Instruments, 
Inc.,at the address 
shown below. 

INTERNATIONAL SUBSIDIARIES: 

GENEVA; MUNICH; GLENROTHES. SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 

INSTRUMENTS, INC. 
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AT COLGATE-PALMOLIVE RESEARCH CENTER... 

"Our Mettler top-loaders let us test our ideas on the spot' 
"We usually make formulations of our prototype 

materials right on our Mettler P-1200 top-loading 
balance," says Dr. Richard Turse, Senior Research 
Chemist at the Colgate-Palmolive Research Center. 

"The speed and convenience of the Mettler is im- 
portant to us. By cutting down on the mechanics of 
putting a test material together, we have more time 
for theoretical work. With quick, convenient and 
accurate formulation, we can try out our ideas right 
on the spot." 

Dr. Turse's laboratory at Colgate-Palmolive works 
with proprietary pharmaceutical products-cough 
syrups, aerosols, effervescent preparations. 

"Because much of our work calls for making up 
experimental formulations, the Mettler top-loader is 
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in almost continuous use. We tare the beaker weight, 
add successive components, and fill to target weight 
...usually 100 or 200 grams. The P-1200 also has 
plenty of capacity when we make up kilogram 
quantities." 

The New Brunswick, New Jersey facility is the 
primary research arm of the Colgate-Palmolive Com- 
pany, the world's largest manufacturer of toilet ar- 
ticles and one of the largest producers of soaps and 
detergents. It uses more than 40 Mettler balances in 
analytical research and product preparation. 

Find out how the new Mettler top-loaders com- 
bine the precision of analytical balances with top- 
loading convenience. Let us lend you a balance to try 
in your own laboratory. Write Mettler Instrument 
Corporation, 20 Nassau Street, Princeton,'New Jersey. 
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Surface made of dust and resembling 
the portion of the lunar surface photo- 
graphed by Luna 9. The area shown 
is about 2 feet by 3 feet (0.6 meter by 
0.9 meter). The material is dry, com- 
mercial Portland cement powder. The 
surface features were formed by 
throwing handfuls of powder at the 
surface in order to simulate the action 

Adv t oia 4adoof low-velocity ejecta from meteorite 
impacts in lunar soil. See page 290. 
[Cornell University] 



The facts 

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

New facts about pre-coated glass 

tems. And It offers 5 
notable advantages: 
* glass only 1 mm. thick 

-easier to store, easier to cut into strips 
*a sorbent layer (Silica Gel F 254) 250 

microns in thickness-the same as you get 
with your own coating apparatus-offering 
higher capacity than thinner pre-coated 
systems currently available 

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

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

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

New facts about plastic foils 

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

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

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

The Chromatotube-a new fact in itself 

Chromatotubes are r 
glass tubes (12.5 
cm) coated with so 
on the inside. Since 

tIng, ine oplJen t enlU Is 

immersed in an auxiliary 
solvent tube sealed to the 
side by a plastic ring. 

Special binders are not 
required and all conven- 

tlonal solvents and staining reagents may be 
employed. After separation, the tube can be 
eluted overnight and reused after activation. 

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

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

Become up to date. 

Please send me the following literature: 

I 1. Pre-Coated Systems for TLC. 2. Catal 

I ion exchangers for TLC. 3. 1 have the foil 
I 

I 
I 
I 
I 
I 
I 
I 
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easily ad'ap ted to paricua needs aaprt -T 

FOR MORE INFORMATION ON EITHER MODEL OF THIS NEW OSCILLOSCOPE AND ANY COMBINATION OF PLUG-IN UNITS, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER. 
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"Low-level counting" 

You can now buy the instruments 
that experts developed 

for their own demanding research. 

An assemblage of experts doing research in low-level 
counting techniques needed (but could not find) in- 
struments that met their exacting requirements. So, as 
you just might surmise, they solved their problems over 
the years by developing several rather distinctive low- 
level counters -not to develop instrumentation for the 
sake of developing instrumentation (or even for the 
sake of selling it), but only as functional, reliable means 
to ends. And then, inevitably, as they used this equip- 
ment in their own research programs, they de-bugged 
it. Result: user-designed, user-perfected, user-seasoned, 
low-level counters which can do what no existing in- 
struments can do. Now as other workers see these 
counters working in our laboratories, we get, with in- 
creasing frequency, requests for duplicate copies. Ac- 
cordingly, we are now making these counters available 
(not reluctantly, it should be noted) to others with sim- 
ilarly exacting requirements. For the specifics, read on. 

Precise measurement of low-energy beta emitters. 

The Beta-Logic Gas Counting System was specifically 
designed for carbon-14 age-dating, natural tritium and 
low-level tracer analysis. The system utilizes propor- 
tional internal gas counting. A three-channel pulse 
charge analyzer provides data on the energy distribu- 
tion of counts and allows simultaneous measurement 
and correction for contaminant activities such as H3 
and Rn in C14 samples. A two-channel printer records 
the number of counts for each of the preset time 
periods, which repeat automatically. Four independent 
scalers accumulate during each run. The energy analy- 
ses are accomplished through the use of computer- 
type logic circuitry. 

This is an ideal system for serious work requiring maxi- 
mum counting efficiency and low-background levels 
for utmnost sensitivity. For complete data: request bul- 
letin GC-10. 

Tritium air and gamma area monitors. 

Johnston Laboratories has perfected two instruments 
for tritium air and gamma area monitoring: the Model 
755B Triton, and the more sensitive model 855 Triton. 
The Model 755B Triton accurately monitors airborne 
beta-emitting radioisotopes such as H3, C14, and Kr85 or, 
alternatively, ambient low-level gamma radiation. The 
design of this instrument eliminates the errors usually 
associated with tritium air monitors and provides a new 
high level of accuracy and reliability. Its exceptional 
stability and sensitivity also permit analytical applica- 
tions when incorporated into the closed atmospheric 
circuits of controlled environmental experiments. The 
755B Triton may also be used as a low-level gamma 
monitor with much higher sensitivity than most gamma 
survey meters. For much more information: request 
bulletin 755B. 

The Model 855 Triton, more sensitive than its pro- 
genitor above, is ideal where the measurement of 
extremely small amounts of gaseous radioactive con- 
tamination is a necessity. This instrument is particularly 
suited for monitoring the maximum permissible con- 
centration of tritium in air (51zc/M3) since the sensi- 
tivity is 10 tac/M3 full scale. It can also serve to measure 
other beta emitters and is a very sensitive gamma area 
monitor too (.05 mr/hr. full scale). Ask for bulletin 855 
for complete data. 

JOHNSTON LABORATORIES, INC., 3617 Woodland Avenue, Baltimore, Maryland 21215 dj 
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Language is no barrier. Monroe's PC 1421 printing calculator handles 
the most sophisticated figuring problems-anywhere. The only 10 key printing 

calculator that automatically marks the decimal. It has a totaling 
capacity of 21 digits and features half-cent round off. 

?1966 MONROE INTERNATIONAL, ORANGE, NEWJERSEY * A DIVISION OF LITTON INDUSTRIES. M ON ROE ED 
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This atomic absorption analysis is 

16 times better than you've seen before 

This record-setting, highly repro- 
ducible curve represents a percentual 
concentration limit of 6 parts per 
billion calcium. It was run on an 
unaltered stock Atomic Absorption 

Spectrophotometer - Beckman's 
Model 979. And, it's merely typical 
-with other elements, measurements 
as low as, one part per billion are fre- 
quently achieved. The unmatched 
performance of this instrument stems 

primarily from (1) a Laminar Flow 
Burner" that delivers 5 to 20 times 
greater analysis-sensitivity than any 
other burner. It eliminates the solvent, 
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concentrates the sample before it 
reaches the extremely stable flame. 
Only solid sample is burned. No sol- 
vent dilutes it or cools the flame. (2) 
Multi-Path Optics that permit passing 
the beam through the flame 3 times, in 

many cases increasing the sensitivity 
two to threefold. 

Model 979 is also operational in 
seconds for flame emission photom- 
etry and a gamut of spectrophotomet- 
ric studies - a versatility unmatched 
among grating-type instruments. 

You get this step-ahead versatility 
and performance for less than $6,600 

including the Laminar Flow Burner 
and Linear Log 5" Recorder -about 
the same cost as most single-purpose 
AA instruments. For additional 
information, write for Data File 
LUV-566-SP. 
*Patent pending 

Price is stated iin U. S. fulttds anld is siubject to clhalgc 

wI'itIhout /lotice. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA ? 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 

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

SCIENCE, VOL. 153 



Parasites as competitors 
Any established but commercially uncommitted investigator in the 
field ofparasitology who would like to strike up a correspondence with 
a friendly bunch of chemists can do so by making himself known to 
Dr. Stanley R. Ames, Distillation Products Industries (Division of 
Eastman Kodak Company), Rochester, N. Y. 14603. 

The feed trade has known our vitamins A and E for a couple 
of decades. The feed trade uses vitamins to raise the efficiency 
of conversion of vegetable matter to salable protein and other 
animal matter. Taking a broad view, we see that vitamins 
aren't all that affect this efficiency. Both help and competition 
come from various organisms that live inside the beasts of 
economic interest. Among the helpers, for example, are the 
rumen inhabitants of cattle and sheep.* We are looking them 

*While Americans have never taken goats to their hearts, Americans aren't the 
only people on earth. 

over pretty closely. The competitors are known to the prac- 
tical-minded as parasites. We are looking at them, too, have 
lots of chemicals, a few ideas, and can use more of both with 
due precaution properly to identify all intellectual property in 
advance of discussion. 

Show and tell 
August 8, 9, 10, 11, and the morning of 12 we can be met in the 
corridor just inside the main entrance to the Marine Biological 
Laboratory at Woods Hole, Mass., by those who have ques- 
tions about thin-layer chromatography by the convenient 
EASTMAN CHROMAGRAM System, about recording chromato- 
grams through photography or autoradiography, or about 
photographic materials and techniques for any other scientific 
purpose, including the new KODAK Electron Image Plate (see 
below). 

- -.- 

More informative electrons 
KODAK Electron Image Plates are hereby announced. Here, 
without change of the original 10,000X magnification obtained 
from 100-KV electrons, we show it rendering collagen fibers in 
human skin. We also try to show how much detail is available 
in the plate for further exploitation by optical enlargement. 
With the electron microscopes operating at 75KV and 100KV, 
the high kilovoltage would be driving too many electrons too 
fast through the emulsion to touch off all the silver halide 
crystals that ought to be touched off. Further loss of informa- 
tion would be incurred when these lost electrons bounced back 

into the emulsion, slowed down enough to cause fuzz. 
What had to be done about it we have done. While we were 

at it, in the interests no less of performance than of user con- 
venience, we adapted the new KODAK Electron Image Plate to 
a developer that comes as a liquid instantly ready for use: 
KODAK HRP Developer. A mnemonic by which to remember 
HRP is "high resolution plate," but the bottle delivers more 
than mnemonic. 

Should any communication difficulties develop on this subject with 
your local photographic supplier, please alert Eastman Kodak Com- 
pany, Special Applications, Rochester, N.Y. 14650. 

Microfilm in short strips 

-Ahh, ... and if you wish 
This is an information system that uses ordinary telephones, a pleasant 
human being, and some easy-to-understand equipment. Nothing should 
be made any more complicated than necessary. Get 
in touch with Eastman Kodak Company, Business 
Systems Markets Division, 770 Broadway, New 
York City 10003, and ask about the RECORDAK? 
MICROSTRIPe System. 

The hope of doing each other some good prompts these advertisements 
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How to prove + absolute flatness 

of stereo field 

View a piece of graph paper through the new Carl Zeiss 
Stereomicroscope 1l. You can't help but note the 

I remarkably brilliant definition; the absolute sharp- 
. ness throughout all zooming ranges from 2x to 

fi}i. 200x; the absolute flatness across the entire 
/i;: , field. When you change eyepieces, there is no 
/f2 . / need to refocus. El Three paired eyepieces 

(4x, 10x, 25x) give respective continuous 
/ ranges from 4x to 16x, lOx to 40x, 25x to 

; 100x-at the turn of a dial. With the spe- 
:^ cial 2x and 0.5x Attachment Objectives, 

"'-: : . - you can cover a zooming range from 2x 
~:U:-, up to 200x. O Simple to operate, Stereo 

III is an exceptionally versatile per- 
/ former in lab, Quality Control, or on 

!{:",- *..,'J ? the micro-assembly line. Use it with 
''"'.' '' transmitted light, incident light, or 

-i' : both simultaneously. (A polarizing -' 
S:} attachment is also available.) Ro- 

: ""f!!i ~tate the instrument's binocular 
body to any position by simply 
loosening a clamp screw on its an- 

':.-~i:{:,ii? :nular carrier. Extend the normal 
-I-:: working distance of 3 inches up to 

:{:.} 5 inches with the 0.5x Attachment 
i Lens; down to 1 inch with the 2x 

-7. :: Attachment Lens. D Measure these 
?/;Ai' - - new dimensions in excellence for 

yourself. Contact us for a demon- 
stration of the new Stereomicro- 
scope 1l. (We'll bring the graph pa- 

per.) Or write for complete informa- 
- tion. Dept. SC. Carl Zeiss, Inc., 444 

Fifth Ave., N. Y., N. Y. 10018. In Can- 
ada: 14 Overlea Blvd.,Toronto. COM- 

PLETE SERVICE FACILITIES AVAILABLE. 

THE GREAT NAME IN OPTICS 
ATLANTA. CHICAGO, LOS ANGELES, SAN FRANCISCO, 

SEATTLE. WASHINGTON D. C., BOSTON 
IN CANADA: TORONTO, MONTREAL. WINNIPEG. VANCOUVER 
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UNBREAKABLE 

BUCHNER 

FUNNELS... 
Strong, light in weight, with a 
tough polypropylene top and a 
flexible polyallomer bottom. 
These funnels handle hot filtra- 
tions to 275? F, won't collapse 
with high vacuum, can't break. 
Light in weight-less chance of 
tipping the funnel and flask... 
losing contents. They're the 
newest in the full line of Nalgene 
unbreakable funnels-Buchners, 
analytical, powder, utility, heavy- 
weight, large and the unique sep- 
aratory funnels; every one pre- 
cision molded of premium resins 
to provide maximum performance 
in the specific applications for 
which they are intended. 

Assortable with other Nalgene 
labware for maximum discounts. 
Order from your lab supply deal- 
er or write for our Catalog P-166, 
Dept. 21312, The Nalge Co., Inc. 
Rochester, N. Y. 14602. 
Another Product of Nalge Research 

? LABWARE 
Leader in quality plastic labware since 1949 

Strong, light in weight, with a 
tough polypropylene top and a 
flexible polyallomer bottom. 
These funnels handle hot filtra- 
tions to 275? F, won't collapse 
with high vacuum, can't break. 
Light in weight-less chance of 
tipping the funnel and flask... 
losing contents. They're the 
newest in the full line of Nalgene 
unbreakable funnels-Buchners, 
analytical, powder, utility, heavy- 
weight, large and the unique sep- 
aratory funnels; every one pre- 
cision molded of premium resins 
to provide maximum performance 
in the specific applications for 
which they are intended. 

Assortable with other Nalgene 
labware for maximum discounts. 
Order from your lab supply deal- 
er or write for our Catalog P-166, 
Dept. 21312, The Nalge Co., Inc. 
Rochester, N. Y. 14602. 
Another Product of Nalge Research 

? LABWARE 
Leader in quality plastic labware since 1949 

Strong, light in weight, with a 
tough polypropylene top and a 
flexible polyallomer bottom. 
These funnels handle hot filtra- 
tions to 275? F, won't collapse 
with high vacuum, can't break. 
Light in weight-less chance of 
tipping the funnel and flask... 
losing contents. They're the 
newest in the full line of Nalgene 
unbreakable funnels-Buchners, 
analytical, powder, utility, heavy- 
weight, large and the unique sep- 
aratory funnels; every one pre- 
cision molded of premium resins 
to provide maximum performance 
in the specific applications for 
which they are intended. 

Assortable with other Nalgene 
labware for maximum discounts. 
Order from your lab supply deal- 
er or write for our Catalog P-166, 
Dept. 21312, The Nalge Co., Inc. 
Rochester, N. Y. 14602. 
Another Product of Nalge Research 

? LABWARE 
Leader in quality plastic labware since 1949 

would not be complete without some 
mention of the strong and usually suc- 
cessful measures taken by the govern- 
ments of these countries to prevent 
the spread of science in them. These 
measures are seldom known to the 
stay-at-home American scientist, or to 
the casual visitor. While inhibitory pol- 
icies exist in all aspects of science, the 
ones applying to tangible goods such as 
scientific instruments are the most eas- 
ily and objectively treated. A prime 
tool is the import tariff, which can 
run 200 to 300 percent. Underdeveloped 
countries do not produce any signifi- 
cant variety of scientific instruments 
themselves, so almost everything used 
must be imported. Hardly anybody ever 
pays such tariffs, of course; the rest 
do without, or spend a lot of time 
lobbying to get an exemption. Only a 
few exceptionally energetic or presti- 
gious individuals in a few leading insti- 
tutions succeed with the exemptions, 
and frequently wait years even then. 

Another effective tool is currency 
controls, which can add several hun- 
dred percent in cost, years of delay, 
and kilograms of paperwork. These of- 
ten apply even to people who have the 
tariff exemption. 

A third tool for the exclusion of 
scientific instruments from the under- 
developed country is much less obvi- 
ous but comparable in effectiveness: 
the restriction of importers and deal- 
ers in such goods. The scientist in a 
large advanced country, who can get 
a surprising amount of sophisticated in- 
strumentation into his lab for pur- 
chase or trial tomorrow by a phone 
call today, and most of what he needs 
in 30 days, finds it hard to inagine 
a situation where no example exists 
in his country of an instrument he 
wants to see, where he has to buy it 
irrevocably just for a look, where pur- 
chase may take years if it is possible 
at all, and where he has to fix it him- 
self if it misbehaves. The manufactur- 
ers are eager for stock, demonstration, 
and repair, and a number of dealers 
in such countries are able and will- 
ing, but both are prevented by govern- 
ment regulations. How do you even 
learn the existence of new instruments 
under such conditions? 

Such inhibitions on the tools of sci- 
ence lie on a continuum, with a rank 
order which correlates closely with de- 
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gree of underdevelopment. At the top 
we find countries like Sweden and 
Switzerland, with modest tariffs gen- 
erally under 10 percent, free currency 
convertibility, and strong distribution 
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organizations with stock for sale or 
demonstration, and repair. Just below 
we find the United States, differing only 
in somewhat higher tariffs, up to 25 or 
50 percent, but with automatic exemp- 
tions for many institutions. Further 
down lie Spain and Italy, where each 
item must be imported directly by 
the user in his own name, under letter- 
of-credit terms, but where the dealer 
structure is still strong and most un- 
pleasant details are handled promptly 
and expeditiously by them. Further 
yet, in most of Latin America, we find 
the wild tariffs, incomprehensible cur- 
rency controls, willing but impotent 
dealers, very little equipment, and sci- 
entists helpless to do the work they 
want. At the bottom, in Asia and Afri- 
ca, only the most sensitive antennae 
pick up any signal at all, and any 
purchase of modern instrumentation has 
more to do with miracles than with 
science, even though the country may 
be shelling out plenty of hard curren- 
cy for other commodities, have insti- 
tutions for research and higher learn- 
ing, and have some educated people 
in it. 

If the governments of the countries 
concerned could be persuaded just to 
get out of the way, the needed equip- 
ment would flow in. 

LEE CAHN 

7500 Jefferson Street, 
Paranmont, California 
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Sophistication, Old and New 

Let Engel and Catchpole (Letters, 
25 March) come into the 20th cen- 
tury. All their examples of the pejora- 
tive use of the word "sophisticated"- 
by Burke, Dryden, Emerson, Disraeli, 
and, with a final flourish, Pope-are 
certainly enjoyable, but they are lin- 
guistically as dead as their distinguished 
authors. The American College Dic- 
tionary gives as its first definition of 
"sophisticated": "(of a person, the 
ideas, tastes, manners, etc.) altered by 
education, worldly experience, etc.; 
changed from the natural character or 
simplicity; artificial." As its second: 
"adapted to the tastes of sophisticates: 
sophisticated music." And only as the 
last: "deceptive; misleading." The one 
antonym listed is "naive." 

Dear Messrs. Engel and Catchpole, 
leave archaisms lie; or, better yet, leave 
them to the unsophisticated. 

RoY I. WOLFE 
203 Douglas Drive, Toronto, Ontario 

SCIENCE, VOL. 153 

Sophistication, Old and New 

Let Engel and Catchpole (Letters, 
25 March) come into the 20th cen- 
tury. All their examples of the pejora- 
tive use of the word "sophisticated"- 
by Burke, Dryden, Emerson, Disraeli, 
and, with a final flourish, Pope-are 
certainly enjoyable, but they are lin- 
guistically as dead as their distinguished 
authors. The American College Dic- 
tionary gives as its first definition of 
"sophisticated": "(of a person, the 
ideas, tastes, manners, etc.) altered by 
education, worldly experience, etc.; 
changed from the natural character or 
simplicity; artificial." As its second: 
"adapted to the tastes of sophisticates: 
sophisticated music." And only as the 
last: "deceptive; misleading." The one 
antonym listed is "naive." 

Dear Messrs. Engel and Catchpole, 
leave archaisms lie; or, better yet, leave 
them to the unsophisticated. 

RoY I. WOLFE 
203 Douglas Drive, Toronto, Ontario 

SCIENCE, VOL. 153 

Sophistication, Old and New 

Let Engel and Catchpole (Letters, 
25 March) come into the 20th cen- 
tury. All their examples of the pejora- 
tive use of the word "sophisticated"- 
by Burke, Dryden, Emerson, Disraeli, 
and, with a final flourish, Pope-are 
certainly enjoyable, but they are lin- 
guistically as dead as their distinguished 
authors. The American College Dic- 
tionary gives as its first definition of 
"sophisticated": "(of a person, the 
ideas, tastes, manners, etc.) altered by 
education, worldly experience, etc.; 
changed from the natural character or 
simplicity; artificial." As its second: 
"adapted to the tastes of sophisticates: 
sophisticated music." And only as the 
last: "deceptive; misleading." The one 
antonym listed is "naive." 

Dear Messrs. Engel and Catchpole, 
leave archaisms lie; or, better yet, leave 
them to the unsophisticated. 

RoY I. WOLFE 
203 Douglas Drive, Toronto, Ontario 

SCIENCE, VOL. 153 



Report from 

_ 
II 

"Beam lead" technique for fabricating solid-state devices 

Row or "ladder" of beam-lead transistors fabricated experimentally at Bell Laboratories has a transistor every 16 mils 
along its length. Each transistor (on light-gray areas) has three beam leads (dark-gray rectangular areas) for electrical 
and mechanical connection. The side rails at top and bottom of photo are used only for support and ease of handling. 

To make tiny solid-state devices 
and circuits, groups of elements are 

generally formed on a single semi- 
conductor slice or substrate. Then 
the slice is "diced" (physically sepa- 
rated) into pieces as either individual 
units or groups of units for integrated 
circuits. If used individually, they are 
connected to terminals or to other 
devices with short segments of ex- 

tremely fine wire-a difficult and 

time-consuming operation. If used as 

groups of devices, they often need 

special processing to electrically iso- 
late those making up each circuit. 

Bell Laboratories' M. P. Lepselter 
has developed a promising solution 
to both of these problems. After the 
device elements are formed, mechan- 

ically strong electrical leads are de- 

posited onto them. These electrically 
and mechanically intraconnect the 
devices and circuits. Unwanted semi- 
conductor material between the in- 
dividual devices in a circuit is then 
removed . . . isolating them electri- 

cally, yet leaving them mechanically 

joined. This permits batch processing 
of electrical leads, eliminating many 
individual connections and requiring 
only connection to external terminals. 

Thus, handling tiny devices and 
circuits is simplified. The leads, pre- 
cisely positioned with respect to each 
other, are easily connected to a cir- 

cult board or other support, perhaps 
eventually by automated techniques. 
They are strong enough so that the 
semiconductor wafer or chip needs 
no further attachment to the sub- 
strate. Entire circuits joined by beam 
intraconnections can be handled as 
one unit. 

M. P. Lepselter examines beam-lead model (enlarged about 300 times). Beams were thermally 
aged in 360? C steam for 1000 hours, centrifuged to 130,000 G, bent 90? twenty times without 
failure. Beams can be tapered for smooth impedance matching, widened to act as heat sinks. 

esi Bell Telephone Laboratories 
tReseartcl and Developmeit Unit of the Bell System 



LEITZ ORTHOPLAN MICROSCOPE 

stimulates your zest for research 
An image area up to 21/2 times greater than that possible 
with conventional wide-field instruments, is only part of 
the exciting "Bonus" that is yours with the new Leitz 
ORTHOPLAN Research Microscope. Full advantage is 
taken of the Plano objectives pioneered by Leitz to provide 
apochromatic image quality-with unequaled flatness 
throughout the field. 

The ORTHOPLAN is ideally functional. Modular inter- 
changeability of units and accessories provides for unlim- 
ited research capabilities and protects against obsolescence. 

252 

Modern facilities are provided for all forms of illumination, 
transmitted and reflected light, and photomicrography. 
If you must have the finest research microscope in this 
world, only ORTHOPLAN can meet your need. You are 
buying a versatile precision instrument, not an integrated 
machine. Complete information on this new "standard" 
in microscopy will be sent on request. 61366 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016 
Distributors of the world-famous products of 
Ernst Leitz G.m.b.H., Wetzlar, Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS ? LENSES ? PROJECTORS ? MICROSCOPES 
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THE ADVANCEMENT OF SCIENCE 

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

interaction is becoming quick and simple. A decade ago, use of com- 
puters seemed impractical for most scientists. Those conversant with 
the machines talked of the frustrating hours spent in programming, com- 
piling, and debugging. There were long delays between concept and 
fruition, as users awaited their turn. Usually the computations merely 
took advantage of the fact that the new devices were much faster than 
desk calculators. 

In this last decade the speed and memory of computers has been 
improved. Present-day models calculate 107 to 108 times as fast as a 
man does. These developments, however, are not so important as 
those which make for greater ease of using the machines. A sizable 
group of very competent men have created libraries of programs and 
subroutines. Some of them have turned their attention to other quick 
means of communicating with computers and to the complementary 
problem of obtaining information from the machine in a much more 
usable form. 

An impressive sample of this progress was presented on 20 and 21 
June at a symposium at the Bell Telephone Laboratories, Murray Hill, 
New Jersey. The audience numbered about 200 and included repre- 
sentatives from more than a hundred universities throughout the country. 
The group was truly interdisciplinary; it included substantial representa- 
tion from the humanities, the social sciences, biology and medicine, the 
physical sciences, and, of course, mathematics and engineering. 

At the Bell Laboratories some 1400 men spend at least half their 
time working with computers, of which 40 are available. These include 
special-purpose computers for on-line problem solving, a console for 
handling pictorial input and output, and a computer which takes graphic 
or symbolic input and delivers auditory output. Under design is a system 
in which a central machine will serve 200 to 300 typewriter consoles and 
contain an elaborate program library. 

Today, instructions to a computer can often be conveyed by typing 
simple English or abbreviations. Another means of easy access to the 
computer is through a console that employs something similar to an 

oscilloscope screen and a light pen. The computer converts a rough 
sketch into a finished drawing. Block circuit drawings can be quickly 
assembled through a series of instructions mediated by a light pen. 

The computer can communicate with the user in new, simple forms. 
To the scientist, perhaps the most impressive development is the graphic 
presentation of data. Earlier, the output from the machine usually took 
the form of almost indigestible quantities of printed results. Today a 
glance at a curve on a screen or the plot of a thousand points can pro- 
vide an almost instant summation of the same output. Another impres- 
sive development is that of teaching a computer to talk. Through manipu- 
lation of controls, the investigator can change the character and em- 
phasis of the speech. This work seems to be speeding the day when it 
will become possible to speak to a computer and to obtain quickly a 

spoken as well as a visible output. 
Improvements in computers and in the ease of using them portend a 

further great expansion in their use in all the sciences and in many of 
the humanities. "After growing wildly for years the field of computing 
now appears to be approaching its infancy."-PHILIP H. ABELSON 
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sentatives from more than a hundred universities throughout the country. 
The group was truly interdisciplinary; it included substantial representa- 
tion from the humanities, the social sciences, biology and medicine, the 
physical sciences, and, of course, mathematics and engineering. 

At the Bell Laboratories some 1400 men spend at least half their 
time working with computers, of which 40 are available. These include 
special-purpose computers for on-line problem solving, a console for 
handling pictorial input and output, and a computer which takes graphic 
or symbolic input and delivers auditory output. Under design is a system 
in which a central machine will serve 200 to 300 typewriter consoles and 
contain an elaborate program library. 

Today, instructions to a computer can often be conveyed by typing 
simple English or abbreviations. Another means of easy access to the 
computer is through a console that employs something similar to an 

oscilloscope screen and a light pen. The computer converts a rough 
sketch into a finished drawing. Block circuit drawings can be quickly 
assembled through a series of instructions mediated by a light pen. 

The computer can communicate with the user in new, simple forms. 
To the scientist, perhaps the most impressive development is the graphic 
presentation of data. Earlier, the output from the machine usually took 
the form of almost indigestible quantities of printed results. Today a 
glance at a curve on a screen or the plot of a thousand points can pro- 
vide an almost instant summation of the same output. Another impres- 
sive development is that of teaching a computer to talk. Through manipu- 
lation of controls, the investigator can change the character and em- 
phasis of the speech. This work seems to be speeding the day when it 
will become possible to speak to a computer and to obtain quickly a 

spoken as well as a visible output. 
Improvements in computers and in the ease of using them portend a 

further great expansion in their use in all the sciences and in many of 
the humanities. "After growing wildly for years the field of computing 
now appears to be approaching its infancy."-PHILIP H. ABELSON 



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

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

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

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

Data File LpH-466. 
The Zeromatic II offers more- 

because it is more instrument -with 
more to back it up. Let it sell you. 

---- 3iitll -~ INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; 
GLENROTHES; SCOTLAND; TOKYO; PARIS; CAPETOWN; 
LONDON; MEXICO CITY 
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Interchangeable, plug-in modules provide 
for future expansion...defy obsolescence 

Long, useful life of an ihstrument depends on how up-to-date its 
capabilities remain as time accumulates. The entirely-new EMU-4 
instrument anticipates yet-unimagined electronic innovations by 
including internal space and facilities to accept these ideas. These 
facilities are modularized electronics: functional grouping of the 
various circuits, packaged in plug-in modules. As the new ideas 
come to light, they'll be packaged in compatible modules. (Some 
40 per cent of the module space within the instrument is reserved 
for future updating or expansion of the electronics.) 

Modular construction is exclusive with the EMU.4 instrument 

Nationwide service available through 
RCA Service Company. Offices in 
major cities. 

and virtually all of the electronics are transistorized... another in- 
novation in electron microscopes. 

Transistorization and modular construction are but two of many 
innovations that are "standard" for the EMU-4 Microscope: an 
automatically-sequenced column-pumpdown facility; an exclusive 
selected-area-diffraction feature; a heated objective aperture that 
rejects contamination, and others. 

For more information, write RCA Scientific Instruments, Build- 
ing 15-5, Camden, New Jersey 08102. In Canada: RCA Victor Com- 
pany Ltd., Montreal. 

@l) The Most Trusted Name in Electronics 
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PRECISION 
SPECTROPHOTOMETER 

PRECISION 
SPECTROPHOTOMETER 

Single-beam, double-grating. UV- 
visible range: 190mu-700ma. Large 
sample compartment (6" x 6" x 

81/'?o"). Choice of collimating or foc- 

using optics. Wavelength accuracy 
-.5A. Wavelength graduations- 
.2m,. Combination light source. 
Constant bandpass-2A, 5A and 
20A. 
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using optics. Wavelength accuracy 
-.5A. Wavelength graduations- 
.2m,. Combination light source. 
Constant bandpass-2A, 5A and 
20A. 

SPECTRONIC? 600 SPECTRONIC? 600 

Double-beam, double-grating, ratio- 

indicating. UV-visible range: 200 

ma-650mL. 3 synchronous scanning 
speeds-10ma, 50m?, and 250 mi/ 

minute and forward and reverse 

slewing speeds. Wavelength accu- 

racy and bandpass are constant- 
5A over entire range. 
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LABORATORY 
MICROSCOPES 
LABORATORY 

MICROSCOPES 

New Flat Field Dynazoom? with 

continuously variable magnification 
and a completely integrated Flat 
Field Optical System. Also, Dyn- 
optic? Microscopes with fixed mag- 
nifications. Choice of Flat Field or 
Standard Achromatic models. 

330 
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SPECTRONIC 20 SPECTRONIC 20 

Extended range from 340ma-950mu. 
Low stray light, high sensitivity at 
all wavelengths. Direct scale read- 

ings, fast warmup, remarkable sta- 

bility, easy parts interchangeability. 
A Spectrophotometer as well as a 
Colorimeter. 
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all wavelengths. Direct scale read- 
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bility, easy parts interchangeability. 
A Spectrophotometer as well as a 
Colorimeter. 

SPECTROPHOR? I SPECTROPHOR? I 

The most advanced electrophoresis 
system utilizes unique fluid film 

agarose technique. 8 samples of 
serum protein, hemoglobins or iso- 

enzymes can be separated, recorded, 
quantified in less than 2 hours- 

routinely, without staining or count- 

ing pips. Determinations of lipo 
proteins or spinal fluids (no concen- 
tration necessary). Only 2 hours for 
isozymes. Complete wavelength ver- 

satility from 200ma-650ma. 

SPECTROPHOR I WORKING DEMONSTRA- 
TION ... 10-12 Noon... July 26 and 27! 
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These are just a few of the scientific 
instruments manufactured by 
Bausch & Lomb. For information on 

any of above units, or a demonstra- 
tion in your lab write Bausch & 

Lomb, 85631 Bausch Street, Roch- 

ester, New York 14602. 
Al' ATAL.nOG 
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Spectrophotometer .....33-2151 

Spectronic 600 ...........33-2123 
Laboratory Microscopes ...31-185 

Spectronic 20 ............33-2051 
Spectrophor I ..........34-2080 
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America, San Francisco, Calif. (G. 
Thomas, Dept. of Mineral Technology, 
Univ. of California, Berkeley) 

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

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

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

22-24. Computer and Information Sci- 
ences, symp., Columbus, Ohio. (J. T. Tou, 
Communication Science Research Center, 
Columbus Laboratories, Battelle Memorial 
Inst., 505 King Ave., Columbus, Ohio 
43201) 

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

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

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

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

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

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

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

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

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

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

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

24-26. Principles of Radiation Protec- 
tion, conf., Oak Ridge, Tenn. (Special 
Projects Office, Oak Ridge Associated 
Univs., P.O. Box 117, Oak Ridge, Tenn. 
37830) 

24-29. International Soc. of Blood 
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24-26. Principles of Radiation Protec- 
tion, conf., Oak Ridge, Tenn. (Special 
Projects Office, Oak Ridge Associated 
Univs., P.O. Box 117, Oak Ridge, Tenn. 
37830) 

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

24-29. Prehistoric and Protohistoric 
Sciences, 7th intern. congr., Prague, 
Czechoslovakia. (S. J. De Laet, Seminaire 
d'Arch6ologie de l'Universite, 2 Blandijn- 
berg, Ghent, Belgium) 
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25. Scandinavian Pharmacologists, mtg., 
Turku, Finland. (K. Hartiala, Dept. of 
Physiology, Turku Univ., Turku) 

25-27. Inter-Union Commission on 
Solar and Terrestrial Relationships, mtg., 
Belgrade, Yugoslavia. (C. W. Allen, Univ. 
of London Observatory, Mill Hill Park, 
London N.W.7, England) 

26--29. Low Temperature Calorimetry, 
conf., Otaniemi, Finland. (O. V. Loun- 
asmaa, Dept. of Technical Physics, Inst. of 
Technology, Otaniemi) 

26-29. Rural Sociological Soc., annual 
mtg., Miami, Fla. (J. A. Beegle, Dept. of 
Sociology and Anthropology, Michigan 
State Univ., East Lansing) 

26-2. Biometeorology, 4th intern. congr., 
Rutgers Univ., New Brunswick, N.J. (F. 
Sargent, II, 524 Burrill Hall, Univ. of Il- 
linois, Urbana 61801) 

27. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, San Fran- 
cisco, Calif. (M. K. Newman, 16861 Wy- 
oming Ave., Detroit 21, Mich.) 

27-28. Society for the Study of Social 
Problems, annual mtg., Miami Beach, Fla. 
(F. F. Lee, Dept. of Sociology and An- 
thropology, Northeastern Univ., Boston, 
Mass. 02115) 

28-1. Association of American Geog- 
raphers, Toronto, Ont., Canada. (J. K. 
Hart, 1146 16th St., NW, Washington, 
D.C. 20036) 

28-2. Hormones, Laurentian conf., 
Mont Tremblant, P.Q., Canada. (J. San- 
ford, 222 Maple Ave., Shrewsbury, Mass. 
01545) 

28-4. Electron Microscopy, 6th intern. 
congr., Kyoto, Japan. (Chairman of the 
Organizing Committee, Inst. for Virus Re- 
search, Kyoto Univ., Kyoto) 

29-1. Technical Information Center Ad- 
ministration, 3rd annual conf., Philadel- 
phia, Pa. (M. Warrington, Graduate School 
of Library Science, Drexel Inst. of Tech- 
nology, Philadelphia 19104) 

29-31. Preparation and Properties of 
Electronic Materials for Control of Ra- 
diative Processes, conf., Boston, Mass. 
(E. P. Warekois, MIT Lincoln Laboratory, 
Lexington, Mass. 02173) 

29-31. Electronic Materials, conf., Bos- 
ton, Mass. (American Inst. of Mining, 
Metallurgical and Petroleum Engineers, 
345 E. 47 St., New York 10017) 

29-31. Instrumentation in Aerospace 
Simulation Facilities, 2nd intern. congr., 
Stanford Univ., Stanford, Calif. (P. L. 
Clemens, VKF/AP, Arnold Air Force 
Base Station, Tenn.) 

29-31. Mathematical Assoc. of America, 
Rutgers Univ., New Brunswick, N.J. (H. 
M. Gehman, State Univ. of New York at 
Buffalo, Buffalo 14214) 

29-31. Metallurgists, 5th annual conf., 
Toronto, Ont., Canada. (Canadian Inst. of 
Mining and Metallurgy, 906 Drummond 
Bldg., 117 St. Catherine St., W., Montreal 
2, P.Q.) 

29-31. Physical Chemistry of Solids, 
symp., Univ. of Montreal, Montreal, P. 
Q., Canada. (W. C. Cooper, Noranda 
Research Centre, 240 Hymus Blvd., 
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for Nuclear Magnetic Resonance 
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from your local MC&B Distributor 
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Minimum 
Isotopic Purity 

(Atom % D) 

AX72 D1138 Acetic Acid-d4 99.5% 
CD3CO2D 

AX114 D2953 Acetone-de 99.5% 
CD3COCD3 

AX144 D2726 Acetonitrile-d3 98.0% 
CD3CN 

BX213 D2738 Benzene-do 99.5% 
CoDc 

CX1049 D5023 Chloroform-di 99.8% 
CDC 3 

CX2283-9 D2825 Cyclohexane-d12 99.0% 
CD2.(CD2)4'CD2 

DX794 D5636 1,2-Dichloroethane-d4 99.0% 
C ICD2CD2C I 

DX1724 D5974 Dimethylformamide-dT 98.0% 
DCON(CD3)2 

DX2093 D2347 p-Dioxane-d8 98.0% 
O'CD2'C .CD 2'O'CDCD 

MX474 D2859 Methanol-d4 99.0% 
CD3OD 

MX894 D2826 Methycyclohexane-d14 99.0% 
CD2*(CD2)4CDCD3 

MX1456 D7963 Methylsulfoxide-dG 99.5% 
(CD3)2SO 

PX2009 D5029 Pyridine-d5 99.0% 
N:CD*CD:CD-CD:CD 

TX277 D5962 Tetrahydrofuran-d8 98.0% 
O,CD2*CD2'CD2 oCD2 
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Minimum 
Isotopic Purity 

(Atom % D) 
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BX213 D2738 Benzene-do 99.5% 
CoDc 

CX1049 D5023 Chloroform-di 99.8% 
CDC 3 

CX2283-9 D2825 Cyclohexane-d12 99.0% 
CD2.(CD2)4'CD2 

DX794 D5636 1,2-Dichloroethane-d4 99.0% 
C ICD2CD2C I 

DX1724 D5974 Dimethylformamide-dT 98.0% 
DCON(CD3)2 
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O'CD2'C .CD 2'O'CDCD 
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CD2*(CD2)4CDCD3 

MX1456 D7963 Methylsulfoxide-dG 99.5% 
(CD3)2SO 

PX2009 D5029 Pyridine-d5 99.0% 
N:CD*CD:CD-CD:CD 

TX277 D5962 Tetrahydrofuran-d8 98.0% 
O,CD2*CD2'CD2 oCD2 
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SPECIFIC 
COMPOUND ACTIVITY 

(mc/mM) 

A4-Androstene-3, 17-dione-4-C14 15-35 
[Benzene solution] 

Cholestenone-4-C14 [Benzene solution] 15-35 

Cholesterol-4-C14 [Benzene solution] 15-35 

Cholesterol-26-C14 [Benzene solution] 15-25 

SPECIFIC 
COMPOUND ACTIVITY 

(mc/mM) 
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[Benzene solution] 

Cholestenone-4-C14 [Benzene solution] 15-35 

Cholesterol-4-C14 [Benzene solution] 15-35 

Cholesterol-26-C14 [Benzene solution] 15-25 

Cholesteryl linoleate-l-C14 
[Benzene solution] 

Cholesteryl linoleate-l-C14 
[Benzene solution] 

2-20 2-20 

Cholesteryl-4-C14 linoleate 15-35 
[Benzene solution] 

Cholesteryl oleate-1-C14 2-20 
[Benzene solution] 

Cholesteryl-4-C 4 oleate 15-35 
[Benzene solution] 

Cholesteryl palmitate-1-C14 2-20 
[Benzene solution] 

Cholesteryl-4-C14 palmitate 15-35 
[Benzene solution] 

Cortisol-4-C14 [Hydrocortisone-4-C14] 15-30 
[Benzene 10% ethanol solution] 

Cortisone-4-C14 [Benzene 2% ethanol 20-30 
solution] 

Cortisone-4-C14 acetate 15-25 
[Benzene solution] 

Dehydroepiandrosterone-4-C14 15-30 

Cholesteryl-4-C14 linoleate 15-35 
[Benzene solution] 

Cholesteryl oleate-1-C14 2-20 
[Benzene solution] 

Cholesteryl-4-C 4 oleate 15-35 
[Benzene solution] 

Cholesteryl palmitate-1-C14 2-20 
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Cholesteryl-4-C14 palmitate 15-35 
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Cortisol-4-C14 [Hydrocortisone-4-C14] 15-30 
[Benzene 10% ethanol solution] 

Cortisone-4-C14 [Benzene 2% ethanol 20-30 
solution] 

Cortisone-4-C14 acetate 15-25 
[Benzene solution] 

Dehydroepiandrosterone-4-C14 15-30 

Diethylstilboestrol-(monoethyl- 1-C14) 
[Benzene solution] 

Estradiol-4-C14 [Benzene 2% 
methanol solution] 

Estrone-4-C14 [Benzene 5% 
methanol solution] 

17ca-Hydroxyprogesterone-4-C14 
[Benzene solution] 

A5-Pregnenolone-4-C1 4 
[Benzene solution] 

Diethylstilboestrol-(monoethyl- 1-C14) 
[Benzene solution] 

Estradiol-4-C14 [Benzene 2% 
methanol solution] 

Estrone-4-C14 [Benzene 5% 
methanol solution] 

17ca-Hydroxyprogesterone-4-C14 
[Benzene solution] 

A5-Pregnenolone-4-C1 4 
[Benzene solution] 

10-30 

20-40 

20-40 

10-40 

15-25 

10-30 

20-40 

20-40 

10-40 

15-25 

Progesterone-4-C14 [Benzene solution] 15-25 

Testosterone-4-C14 [Benzene solution] 15-30 

Testosterone-4-C14 propionate 10-20 
[Benzene solution] 

19-nor-Testosterone-4-C14 15-30 
[Benzene solution] 

Data sheets available on request for 
every compound. Please write for cur- 
rent schedules containing complete 
radiochemical listings and information. 
Or call 312 827-4456 collect. NUC:G-.-214 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 
349 Howard Avenue, Des Plaines, Illinois 60018 
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Queens Univ., Kingston, Ont. (Textile 
Technical Federation of Canada, 4795 St. 
Catherine St., W. Westmount, Montreal, 
P.Q.) 

29-1. American Sociological Assoc., 
Miami Beach, Fla. (E. H. Volkart, 1001 
Connecticut Ave., NW, Washington, D.C.) 

29-2. Internal Medicine, Czechoslovak 
congr., Prague, Czechoslovakia. (O. Riedl, 
4th Medical Clinic, Faculty of General 
Medicine, Charles Univ., U Nemocnice 
2n, Prague 2) 

29-2. American Mathematical Soc., Rut- 
gers Univ., New Brunswick, N.J. (G. L. 
Walker, The Society, P.O. Box 6248, 
Providence, R.I.) 

29-2. Neutron Monitoring for Radio- 
logical Protection, symp., Vienna, Austria. 
(S. Somasundaram, Div. of Health, Safety, 
and Waste Disposal, Intern. Atomic En- 
ergy Agency, Vienna) 

29-2. Operations Research, 4th intern. 
conf., MIT, Cambridge, Mass. (K. D. 
Tocher, United Steel Co., Cybor House, 
1-5 Tapton Hall Rd., Sheffield, England) 

29-2. American Physiological Soc., fall 
mtg., Baylor Univ., Houston, Tex. (The 
Society, 9650 Wisconsin Ave., Wash- 
ington, D.C. 20014) 

29-2. Solar-Terrestrial Physics, inter- 
Union symp., Belgrade, Yugoslavia. (E. 
Herbays, Intern. Scientific Radio Union, 7, 
pl. Emile Danco, Brussels 18, Belgium) 

29-3. Problems of Animal Nutrition and 
Feed Production, symp., Brno, Czechoslo- 
vakia. (Vlad. Sevcik, Research Inst. for 
Animal Nutrition, Feed Science and Tech- 
nology, Ministry of Agriculture, Poho- 
relice, Czechoslovakia) 

29-3. Palynology, 2nd intern. conf., 
Utrecht, Netherlands. (F. P. Jonker, State 
Univ., Botanical Museum and Herbarium, 
Lange Niewatraat 106, Utrecht) 

29-23. Photogrammetry in the Measure- 
ment of the Earth's Surface, symp., 
Prague, Czechoslovakia. (L. Skladal, In- 
tern. Soc. for Photogrammetry, Hybern- 
ska 2, Prague 1) 

30-1. Association for Computing Ma- 
chinery, 21st natl. conf., Los Angeles, 
Calif. (B. R. Parker, P.O. Box 4233, Pano- 
rama City, Calif. 91412) 

30-1. Society of General Physiologists, 
Marine Biological Laboratory, Woods 
Hole, Mass. (E. E. Clark, Box 43 Pupin, 
Columbia Univ., New York 10027) 

30-2. Collection and Processing of Field 
Data, symp., Canberra, Australia. (E. F. 
Bradley, Div. of Plant Industry, P.O. 
Box 109, Canberra) 

30-2. Institute of Mathematical Statis- 
tics, annual mtg., Rutgers Univ., New 
Brunswick, N.J. (J. R. Rosenblatt, A337 
Admin., Gaithersburg, Natl. Bureau of 
Standards, Washington, D.C. 20234) 

30-3. International Mineralogical Assoc., 
5th general mtg., Cambridge, England. (C. 
E. Tilley, Dept. of Mineralogy and Pet- 
rology, Downing PI., Cambridge) 

31-2. Synthesis, symp., Chemical Inst. 
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31-2. Synthesis, symp., Chemical Inst. 
of Canada, organic div., Banff, Alta. (R. 
W. Bachelor, Dept. of Chemistry, Univ. of 
Alberta, Calgary) 

31-3. German Soc. for the History of 
Medicine, Physical Science, and Technol- 
ogy, 49th annual mtg., Braunschweig, West 
Germany. (A. Hermann, The Society, 
Deutsches Museum, 8 Munich 26, West 
Germany) 
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31-3. Society of General Physiologists, 
annual mtg., Marine Biological Labora- 
tory, Woods Hole, Mass. (Miss E. E. 
Clark, The Society, Marine Biological 
Lab., Woods Hole 02543) 

31-6. Low Temperature Physics, 10th 
intern. conf., Moscow, U.S.S.R. (V. P. 
Peshkov, Inst. for Physical Problems, 
Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

31-7. High Energy Physics, 13th intern. 
conf., Univ. of California, Berkeley. (T. 
H. Chenoweth, Lawrence Radiation Lab- 
oratory, Univ. of California, Berkeley 
94720) 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 
8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

2-6. American Psychological Assoc., 
74th annual mtg., New York, N.Y. (A. H. 
Brayfield, 1200 17th St., NW, Washing- 
ton, D.C. 20036) 

2-6. Psychometric Soc., mtg., New 
York, N.Y. (W. G. Mollenkopf, Procter 
and Gamble Co., Box 599, Cincinnati, 
Ohio 45201) 

3-5. International Soc. for the History 
of Pharmacy, 40th conf., Heidelberg, Ger- 
many. (W. Luckenbach, Friederich-Ebert- 
Anlage 23a, Postfach 1109, 69 Heidelberg 
1 West Germany) 

3-7. Solid State Science, intern. conf., 
American Univ., Cairo, Egypt. (A. Bishay, 
Dept. of Physical Sciences, American 
Univ. in Cairo, 113 Kasr El Aini St., 
Cairo, UAR) 

4-9. American Phytopathological Soc., 
Caribbean Div., 6th annual mtg., Maracay, 
Venezuela. (G. Malaguti, Centro de In- 
vestigaciones Agronomicas Apartado Pos- 
tal 4690, Maracay) 

4-11. Sociology, 6th world congr., 
Evian, France. (G. G. Reader, Dept. of 
Medicine, Cornell Univ. Medical College, 
1300 York Ave., New York 10021) 

5-7. Rare Earths, conf., Inst. of Physics 
and the Physical Soc., Univ. of Durham, 
Durham, England. (Meetings Officer, Inst. 
of Physics and the Physical Soc., 47 Bel- 
grave Sq., London S.W.1) 

5-8. American Ornithologists' Union, 
mtg., Univ. of Minnesota, Duluth. (L. R. 
Mewaldt, Dept. of Biological Sciences, 
San Jose College, San Jose, Calif. 95114) 

5-9. Biophysics, 2nd intern. congr., 
Vienna, Austria. (A. K. Solomon, Bio- 
physical Laboratory, Harvard Medical 
School, Boston, Mass. 02115) 

5-9. Coordination Chemistry, intern. 
conf., St. Moritz, Switzerland. (G. Schwar- 
zenbach, Eidg. Technical High School, 
Zurich) 

5-9. Use of Isotopes in Plant Nutrition 

31-3. Society of General Physiologists, 
annual mtg., Marine Biological Labora- 
tory, Woods Hole, Mass. (Miss E. E. 
Clark, The Society, Marine Biological 
Lab., Woods Hole 02543) 

31-6. Low Temperature Physics, 10th 
intern. conf., Moscow, U.S.S.R. (V. P. 
Peshkov, Inst. for Physical Problems, 
Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

31-7. High Energy Physics, 13th intern. 
conf., Univ. of California, Berkeley. (T. 
H. Chenoweth, Lawrence Radiation Lab- 
oratory, Univ. of California, Berkeley 
94720) 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 
8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

2-6. American Psychological Assoc., 
74th annual mtg., New York, N.Y. (A. H. 
Brayfield, 1200 17th St., NW, Washing- 
ton, D.C. 20036) 

2-6. Psychometric Soc., mtg., New 
York, N.Y. (W. G. Mollenkopf, Procter 
and Gamble Co., Box 599, Cincinnati, 
Ohio 45201) 

3-5. International Soc. for the History 
of Pharmacy, 40th conf., Heidelberg, Ger- 
many. (W. Luckenbach, Friederich-Ebert- 
Anlage 23a, Postfach 1109, 69 Heidelberg 
1 West Germany) 

3-7. Solid State Science, intern. conf., 
American Univ., Cairo, Egypt. (A. Bishay, 
Dept. of Physical Sciences, American 
Univ. in Cairo, 113 Kasr El Aini St., 
Cairo, UAR) 

4-9. American Phytopathological Soc., 
Caribbean Div., 6th annual mtg., Maracay, 
Venezuela. (G. Malaguti, Centro de In- 
vestigaciones Agronomicas Apartado Pos- 
tal 4690, Maracay) 

4-11. Sociology, 6th world congr., 
Evian, France. (G. G. Reader, Dept. of 
Medicine, Cornell Univ. Medical College, 
1300 York Ave., New York 10021) 

5-7. Rare Earths, conf., Inst. of Physics 
and the Physical Soc., Univ. of Durham, 
Durham, England. (Meetings Officer, Inst. 
of Physics and the Physical Soc., 47 Bel- 
grave Sq., London S.W.1) 

5-8. American Ornithologists' Union, 
mtg., Univ. of Minnesota, Duluth. (L. R. 
Mewaldt, Dept. of Biological Sciences, 
San Jose College, San Jose, Calif. 95114) 

5-9. Biophysics, 2nd intern. congr., 
Vienna, Austria. (A. K. Solomon, Bio- 
physical Laboratory, Harvard Medical 
School, Boston, Mass. 02115) 

5-9. Coordination Chemistry, intern. 
conf., St. Moritz, Switzerland. (G. Schwar- 
zenbach, Eidg. Technical High School, 
Zurich) 

5-9. Use of Isotopes in Plant Nutrition 
and Physiology Studies, symp., Vienna, 
Austria. (J. H. Kane, Conferences Branch, 
Div. of Technical Information, U.S. 
Atomic Energy Commission, Washington, 
D.C. 20545) 

SCIENCE, VOL. 153 

and Physiology Studies, symp., Vienna, 
Austria. (J. H. Kane, Conferences Branch, 
Div. of Technical Information, U.S. 
Atomic Energy Commission, Washington, 
D.C. 20545) 

SCIENCE, VOL. 153 


