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ANALYZE .15 PROTEINS 
IN 2.HUR...5 
Analytical electrofocusing is a simple and 
straightforward method, with the new LKB Multiphor. 
You can analyze as many as 16 different protein 
mixtures simultaneously-under identical 
conditions. Comparisons are far more accurate. 

It is easy to optimize and standardize. You can 
select the pH range you need from the wide choice of 
LKB Ampholine carrier ampholytes. There are 10 different 
ranges, both broad and narrow, covering pH 2.5 to 11. 

High resolution is a unique feature of electrofocusing. 
Zones become focused and concentrated as the separation 

* proceeds. And with the Multiphor the complete separation 
is finished in less than 2 hours. For more information, 
contact LKB, the leaders in this field for many years. 

Circle No. 1 on Readers' Service Card 

LKB Instruments Inc. 
12221 Parklawn Drive, Rockville MD 20852 
11744 Wilshire Blvd Los Angeles Calif 90025 
660Q West irving Park Read, Chicago III 60634 
260 North Broadway, Hicksville N Y 11801 



Our new 
secretin may be 
synthetic.But to a 

rat's pancreas, 
it's the real McCoy. 

In recent tests, our synthetic secretin Now research facilities can expand gastric acid secretion, a primary factor 
was found to achieve maximum secre- investigations into this important hor- in the development of peptic ulcer. 
tory response in rats. A response iden- mone, particularly as it relates to such If you'd like literature on Schwarz/ 
tical to that of natural secretin as areas as peptic ulcer management, Mann synthetic secretinincludingprod- 
supplied by Karolinska Institute, Stock- diagnosis of pancreatic disorders, and uct data analyses, write: Schwa rz/ 
holm, Sweden. (1)C other clinical areas Mann, Mountain View Avenue, Orange- 

This is good news for researchers Secretin is widely acknowledged to be burg, New York 10962, Division of 
who've had previous problems in ob- a key in the understanding of peptic Becton, Dickinson and Company. B-D 
taming and using commercial secretin. ulcers a disorder that afflicts approx- 
Especially since Schwarz/Mann is able imately four million people in the (1) Chey, W.Y., Recent advances in to produce this new synthetic in United States alone Secretin has been Gastrointestinal Hormone Research, 
virtually unlimited quantities. shown to be an effective inhibitor of Rochester, New York. August 25, 1973. 

1, Schwarz/Mann and I are trademarks of 6ecton Dickinson and Company 
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smooth acceleration, run and deceleration. WhaVs' + 

more, you get speeds to 20,000 rpm and forces to 
48,200 g with a 400 ml rotor and without a vacuuni pump. 
An electronic control governs speeds precisely from 
750 rpm on up, provides fast acceleration to all speeds 
and maintains pre-set speeds despite line voltage 
fluctuations. A superior temperature control makes it 
almost impossible for unstable temperatures to spoil 
your samples. 
Other benefits: a big, smooth-walled, stainless steel 
chamber. Quiet, easy, pushbutton operation. Fuss-free 
maintenance. Automatic programming with eight angle and 
horizontal rotors-plus the extra zonal capability of our, 
SZ-14 Reorienting Density Gradient Zonal Rotor, which is 
free of rotating or complex seal assemblies. The GK 
continuous-flow insert in the SZ-14 can process up to 
1,100 ml per minute and collect up to 800 ml of sediment 
The names of Du Pont and Sorvall both stand behind the 
performance and service you can count on, with the RC2 B 
For complete details about the world of ways it can help you, 
simply write to Du Pont Company, Instrument Products Division 
Sorvall Operations, Newtown, Conn. 06470. Or phone (203) 426 5811 

jOIPjji instruments SO RVXLL? 
Ask for Bulletin SC 11RCt B 

Circle No. 4 on Readers Service Cord 
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The Varian Techtron 635... 
more answers for less. 

If your life science problems can add this new versatile Auto-SO Sample do it automatically, measuring at up 
be resolved by UV-Vis spectroscopy, Changer with its vacuum sample to four wavelengths sequentially. Or 
chances are the 635 can do it. And for transfer.., comparing titration curves? Pin-pointing 
less-less time and trouble, as well as 3. or plug in the Digital Printer isosbestic points? This Wavelength 
cost! So... what's your problem? for recording results unattended. Programmer scans repetitively also! 

1. If you insist on accurate and 4. Need to run multiple samples 7. And to overlay your scans, you'll 
reliable results from your routine anal- simultaneously or run kinetic assays? want our new X-Y Recorder. 
yses, you'd do well to select the high Then add this Auto-S Cell Programmer 8. Or perhaps you must quantitate 
performance 635M with simple push- with its multi-zero and multi-range proteins in gel separations. Our Gel 
button operation and direct meter capabilities. Scanner does it better and faster. 
readout (recorder optional). 5. Want to follow thermal denatur- Select whichever you need.., all 

If it's clinical surveys with ations or other reactions sensitive to reliable, practical solutions... at 
repetitive measurements of similar heat? Just add this Temperature Read- reasonable cost. At Varian we design 
samples, the 635D is for you with out Accessory. simpler ways to answer your life science 
4-digit display of concentration. And 6. Monitoring reaction velocities? problems. 
this is only the start: Analyzing for components of mixtures? For our new 635 brochure, circle 

2. When your work load increases, Then let our Wavelength Programmer Reader Service No. 12. 
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Flameless The Cary 118.. .for microliter 
Atomic samples and much more. 

Here's an answer for the dilemma This superior Cary 118 performance Absorption... 
so common to biochemists: UV absor- may be attributed to both high energy 

L b ance measurements of biological throughput and negligible stray light. trace meLa Is .n compounds with only micro quantities These are attained by high intensity 
available, sources, dual prisms with high UV dis- 

micro sam pies. The Cary 118 measures samples persion, and the unique Cary V-beam 
as small as 20 microliters. The beam geometry that focusses more energy 
can be masked down to 1 mm diameter on the sample and uses less reflecting 
without degrading performance! surfaces. 

The Cary 118 performs better in the The versatile Cary 118 adapts for 
UV range than any other spectropho- repetitive scans, multiple samples, 
tometer available.., with the highest fluorescence excitation, scattered trans- 
photometric accuracy of all. Extending mission, and more. As for convenience, 
into the far UV, it measures with ease it's unsurpassed: digital display of con- 
the concentration of polypeptides or centration, % T or absorbance (seven 
saturated steroids. ranges) ... and, indispensable for 

The Cary 118 makes precise differ- overlaying spectra for comparison of 
ence measurements for investigating titrations or slow kinetic changes, a 
conformations of macromolecules and digitally coupled scan and chart drive. 
provides derivative spectra to detect Yes, to study macromolecules in 
overlapping bands. micro quantities, the Cary 118 is the 

And to the Cary 118 with its logical and often the only choice 
calibrated zero suppression high For information circle 
absorbing samples are no problem Reader Service No 14 

If your concern is preserving envi 
ronment or conserving life, you would do 
well to investigate the new flameless AA 
spectroscopy as performed by Varian 
Techtron's Model 1200 with Carbon Rod <'j": : 

Atomizer. This new analytical tool de 
tects trace elements in picogram (10 '2gm) 
amounts, often 200 times as sensitive as 
conventional flame absorption. The mm 
iature tube furnace atomizes microhter / 

samples in seconds, . 

Trace metals in body fluids or tissue :w< <ilsy., . 

in natural waters or effluents, in soils or .... *<.*.'7ii 

produce.., all are determined with ease 
usually with minimal preparation. Toxic 
elements in foods, cadmium in hair, . 

metallic particulates in air... all may be 
monitored precisely. This flameless AA 
is often the only practical method 
especially where sensitivity or sample 
volume is limited. (You can still switch 
back to flame absorption whenever you ,?'/+5+..+ <S 

wish). Ask for brochures on this high 
performance Model 1200 AA and the 
unique Techtron CRA <S "<" 

Reader Service No. 13 . 
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Lile Science Research & Analgsis 

For analysis of difficult samples... 
two chromatographs you can trust. 

lllllUllllllgj  For the most difficult 
It GCanalyses... 

Model 2100 
Model 2100 can help you operate 

ii easily and efficiently with difficult samples 
such as you encounter in analyses of 
drugs of abuse, pesticides, steroids, 

4 // pharmaceuticals, and other compounds 

which are metal-sensitive. 
Here's why. 
Model 2100 has an all-glass system 

and on-column injection, so sensitive 
* compounds do not contact metal. Negli- 

* gible dead volume provides superior 
+ < resolution and sensitivity. The large (3000 

+ cubic inch) U-column oven has uniform 
+ heat distribution and precise temperature 
+ control, even when temperature pro- 

gramming. And Model 2100 is available 
with an Automatic Linear Temperature 

4+:'' < ' Programmer which automatically pro- 

<S "< ' '-" <9 ' vides reproducible column-oven 
temperature programs. 

A solid state dual and differential 
JFET electrometer is standard on all 
models. And the ability to run as many 

For the most difficult LC analyses Model 4200 as four detectors 
Model 4200 gives you more analytical For extraordinarily difficult samples, 

power for complex samples than any you can set the MLSP to form solvent simultaneously 
other LC system gradients of virtually any shape - linear, gets you maximum 

It's the only LC system that provides nonlinear convex or concave, and of productivity and 
all these major advantages: 5000 psi any duration from one minute to operating flexibility. 
injection 5000 psi pumping system, multi- six plus days Reader Service 
linear solvent/flow programming (MLSP), Combine Model 4200 with the Van- No. 16. 
and a choice of detectors, including scan UV Vis detector and you can make 
VarsscanT5 the detector that makes it LC measurements at the maximum ab- 
possible to detect and analyze any sorption wavelength of compounds that 
compound that absorbs in the UV-Vis, absorb in the entire UV-Vis spectral 
from 210 nm to 780 nm. region from 210 to 780 nm with no 

The precisely controlled high-pressure sacrifice in efficiency And, when- 
(5000 psi) pumping system assures ac- ever you wish you can quickly stop 
curacy and reproducibility of peak areas flow push a button and obtain 
and retention times This system also absorption spectra of individual 
permits you to utilize the full resolution peaks m your chromatogram. 
and speed of MicroPakTM the most There's no other LC system 
efficient LC columns. anywhere that can even begin to 

compare with it Details including 
chromatograms and specifications, 
are yours for the asking 
Just circle Reader Service No. 15. 
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Varlan Instruments For 
LIFe Science Research & Anal isis J 

Our E-Line Inside the EM-360 

Sp ctrometer NMR Spectrometer 

ow ners are An NMR Spectrometer is only as exacting work, we've allowed you to take good as its component parts, and that complete control. The EM-360 probe 
makes the EM-3 60 the best low-priced uses a S-mm sample tube, the same size the best 
60-MHz system in the world. used by the vast majority of NMR 

a vertisem ent Let's start with the heart of any spectrometers. 
NMR system, the magnet. We make our Last, but far from least, the EM-360 
own-always have. That's because we uses a big 11 by 17-inch YT recorder 
feel the magnet is the most important to give you the biggest results around. 
part of an NMR system, and we simply This has been just a brief look inside 

We don't spend a lot of money ad- don't trust its manufacture to anyone the EM-360. Send for a brochure on 
vertising our E-Line Spectrometers. We else. We make them well, too. We're the the system and take a look at the out- 
don't need to. Our owners do it for us, 
by word of mouth, with their consistently largest manufacturers of precision side, as well. Reader Service No. 18. electromagnets in the world. Each year 
glowing recommendations, and for most we make as many as all the other man- Varian Associates 
prospective ESR users, that carries more ufacturers combined. This means we Instrument Division, 
weight than all the advertising in the have not only the capability to produce 611 Hansen Way, 
world. What do our owners say about us? top-quality magnets, but also the ex- Palo Alto, California 94303. 
The most typical comments praise our pertise that only comes from years of 
performance. That's because we make the research in the field, and it's all been 
most sensitive ESR systems in the world. brought directly to bear on the EM-360. 
Our owners laud our reliability and Its magnet is maintained at a constant 
versatility, too. And just look at some 
of the areas they're using spectrometers temperature by a thermostatted oven. Precise temperature control and magne- 
to investigate, tic shielding isolate the magnet assembly varian 

Organic Chemistry: Free radicals in from environmental changes and insure 
solution, kinetic studies, triplet states. maximum field stability. The magnet is 

Physical Chemistry: molecular caster mounted and can be positioned to 
structure, relaxation studies, exchange suit individual requirements. No special 
phenomena, quantitative studies. services, i.e., cooling water, etc., are re- + 

Inorganic Chemistry: transition quired. All you need to activate this mag- , 

elements, electronic wave function. net is 500 watts of 110 volt ac power. 
Analytical Chemistry: impurity Now let's take a look at the EM-360's 

studies, drug detection. radio frequency section, the electronics + 

Solid State Physics: impurities in that supply the rf signals used to irradiate 
semi-conductors, conduction electrons, the sample, detect the NMR signal sam- 
energy transfer. pie, and feed it to the recorder. Varian s + 

Biological Sciences: Nitroxide spin been making NMR spectrometers 
labeling of macromolecules, protein longer than anyone. We made 
investigations, irradiation damage. the first one, and we've continued < . 

What's more, Varian's E-Line Spec- to improve our electronic design 
trometers are backed by an on-going ever since. It shows up quite 
program of applications development, the nicely in the simple, efficient . + . 
best and most complete such program integrated circuitry used 
in the industry. That's something our in the EM-360. On the 
owners really appreciate. 

But don't take our word for all this. EM-360, rf field is con- trolled directly from the ++ +. 

If you d like to hear about our ESR console and is continu- 
Spectrometers first hand from an E-Line ously variable from 
owner, simply call your local Varian 0.005 to 0.5 milli- 
salesman. He'll be happy to set it up. gauss. For routine + 

In the meantime, send for a copy of spectra, we've mdi- 
our E-Line Brochure. Circle Reader cated a standard 
Service No. 17. setting. For more 



H ovv to use Checking lenses... Rectangular flat bed optical/instrument benches. straight line You can select these Unlimited holographic Gaertner benches in three applications. Gaertner C aertner set-ups. basic sizes, all with or rectangular optical! aligning electronic without vibration isolation instrument benches can 
air-suspension systems: be furnished with holo- 

optical! parts... or? 2 meters x 57cm; 3'x4 or graphic components for use nstru m ent Lathe bed optical! 4'x6'. They provide a in information storage and large stable magnetic retrieval, material studies, instrument benches. surface, yet are reasonably and other work in a broad 
portable. With a variety of range of fields where 

benches / 7 magnetic carriages and holography is being 
for / //;; other accessories, these applied. Examples: (1) the 

benches give you great study of internal stress in 
// flexibility for positioning, medicinal tablets to 
< breadboarding and prototype eliminate a problem with 
/ set-ups-for holographic crumbling; (2) micro- 

work, instrument experiment holographic study of tissues 
lab set-ups, < / 7/  and design arrangements from rats; (3) refractometer 
alignment, / /// using folded optical paths, experimentation, (4) the /// / X and more... investigation of the second 

a flcl / / / // Vibration isolation. With harmonic generation of a 
the vibration isolation laser, and many many 
system you can support more... 

/ sensitive instruments such Accessories.., plus an 
vibration < asspectroscopk systems, inexpensive liquid plate- 

holder. Gaertner offers 
balance, etc. Also useful a complete selection of 
in photography and optical bench accessories 
photogrammetry. The and component assemblies, 

the lab if///// benches are used for many including magnetic holders. -in industrial applications as The low-cost liquid plate- well as research. Example: holder for real-time 
or shop If your work involves in a steel mill to isolate holography permits checking the parameters of delicate equipment for processing a plate without 

lenses and lens systems, or monitoring the chemical removing from the holder, 
the manipulation and composition of the melt eliminating repositioning 

- in alignment of experimental inside a blast furnace. + 

systems using lasers,  problems. Ask for Bulletin 
* optical, and electronic physics, parts and similar devices, * metroloo" consider a Gaertner optical 

bench It will provide the * biomedical stability and precision you need-with a choice of 
options to meet your engineering, specific requirements. 

* spectroscopy, Rugged. Thesebenches vision, are made of a special, massive casting with 
psychology, ribbed design for stability- treated and precision ground anatomy to assure permanent straight- ness of the guide ways. ____________________________________________________ it. Two basic lengths, 160cm you name and 120cm are offered. We Double rod benches: inexpensive and versatile. 

can furnish any combination For less critical applica- aquarium, they were able 
of these lengths, joined to tions, you'll find a double to precisely position 
provide extra long benches rod optical instrument bench samples and transducers 
as needed. excellent. It is a relatively within the tank. 

Optical testing. For inexpensive yet sturdy and Accessories. There's a 
accurate testing of lenses, straight base for a variety complete selection of 
mirrors, and optical systems of carriages and component Gaertner optical/instrument 
our Model L360N precision assemblies. Available in 1, bench accessories for all 
optical bench assembly is 2, and 3 meter lengths, with kinds of set-ups requiring 
ideally suited for measuring or without a linear scale. alignment, positioning, 
focal length, resolving 
power, distortion, astig- + linear and rotational 
matism, curvature of field, - + V1' + movement of test pieces 
coma, spherical aberration . + + < or components. Included 
and lateral and axial ++ - + are calibrated fine x-y and x-y-z motion stages, chromatic aberrations. lift-off carriages, micro- 

Alignment. If your + ?++  scopes, light sources, 
Manufacturers laboratory experiments These benches may be used holders, slits, collimators, 
of metric involve precise, dependable for lens testing, determina- and others. 
instrumentation and stable alignment of tion of coniugate focii of For information on 
since 1896 components, as for instance, lenses, or with microscopes Gaertner lathe bed and laser or photometric systems, for the measurement of double rod optical/ 

electron guns, breadboarding dimensional changes of instrument benches, ask 
or prototype setups, you'll materials such as floor for Bulletin 156-73.E 
find a lathe bed bench tile, paper, etc., in various Information. GAERTNER' indispensable. Or you can environments. Medical use the bench as a base for researchers have used a Please request literature 

GAERTNER SCIENTIFIC a scale comparator, a flame double rod bench in on any Gaertner instruments 
CORPORATION photometer, spectro- developing special trans- of interest to you. Or ask 
1218 Wrightwood Avenue, photometer, or similar ducers for use in open our recommendation for an Chicago, III. 60614 instrumentation. Ask for heart surgery. With the instrument designed to meet Phone: (312) 281-5335 3-214 Bulletin 15673.U bench supported over an your particular requirement. 
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* Comprehensive Virology, Vol. 1 Characterization of Solid Surfaces 
Edited by Heinz Fraenkel-Conrat Edited by Philip F. Kane 
and Robert R. Wagner and Graydon B. Larrabee 

Approx. 150 pages $12.50 Approx. 550 pages $32.50 
* Methods in Membrane Biology Nitrogen NMR 

Vol. 1 Edited by M. Witanowski and G. A. Webb 
Edited by Edward D. Korn 403 pages $28.00 

Approx. 269 pages $17.50 Advances in Experimental 
* The Biology of Alcoholism Medicine and Biology 

Vol. 3: Clinical Pathology Vol. 38: Human 
Edited by Benjamin Kissin Hyperlipoproteinemias 
and Henri Begleiter Principles and Methods 

Approx. 650 pages $37.50 Eiited by Remo Fumagalli, Giorgio Ricci 
* Basic Life Sciences and Sergio Gorini 292 pages $17.50 

Vol. 2: Genes, Enzymes, and Vol. 40 Metal Ions in 
Populations Biological Systems 
Edited by Adrian M. Srb Studies of Some Biochemical and Environ- 

Approx. 353 pages $27.00 mental Problems 
Edited by Sanat K. Dhar 306 pages $17.50 

Vol. 3: Control of Transcription Purine Metabolism in Man 
Edited by B. B. Biswas Edited by Oded Sperling, Andre De Vries 
and R. K. Mandal 

Approx. 420 pages $27.00 and James B. Wyngaarden 
Vol. 41A: Enzymes and Metabolic Pathways 

* Contemporary Topics in Approx. 350 pages $19.50 
lmrnunobiology, Vol. 3 Vol. 41B: Biochemistry and Pharmacology 
Edited by Max D. Cooper of Uric Acid Metabolism 
and Noel L. Warner Approx. 450 pages $19.50 

Approx. 280 pages $19.50 Pharmacology and 
* Research Methods in Pharmacokinetics 

Neurochemistry, Vol. 2 Edited by Torsten Teorell, Robert Dedrick 
Edited by Neville Marks and Peter Condliffe 
and Richard Rodnight Approx. 370 pages $24.50 

Approx. 430 pages $24.50 Molecular Cytogenetics 
Edited by Barbara Ann Ham kalo 

* These series are eligible for a SPECIAL CHARTER 
SUBSCRIBER'S DISCOUNT. For further information and John Papaconstantinou 
please contact the Publishers. App rox. 359 pages $20.00 

PLENUM PUBLISHING CORPORATION 
227 West 17th Street, New York, N.Y. 10011 
In United Kingdom: 8 Scrubs Lane, Harlesden, London NW1O 6SE, England 

circle No. 3 on Reoders' Serivce cord 



- S OS - 



Iruiroducing the GC/MS 
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Instant El Cl changeover. 
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more sensitive. So interpre-  w:<+<i < ++ /<+ + 
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AAAS Audiotapes 

Inventory Sale 

The following audiotapes are offered at a reduced rate of $10 for the first session and $5 for each addi- 
tional session. 

1-69 Hunger and Malnutrition (1-ViI) 

6-69 The City as a Social System: Perspectives on Urban Social Organization (I-Il) 
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69-70 Industrial Approaches to Urban Problems (I-Il) 
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+ + + LUTTERS search organizations, and they are 

proud of their independence and repu-  room Auto Pollution Research tation. Their credibility represents the 
very lifeblood of their existence. chromatography In the article "Auto pollution: Re- By fostering the posture of arm's 

without a search group charged with conflict of length confrontation between govern- 
V.4 interest" (News and Comment, 24 ment and industry, the article serves to COIU room Aug., p. 732) by Deborah Shapley, the break down a proven system of co- 

relationships that exist within the CRC- operation, which has been developed 

I APRAC (Coordinating Research Coun- over the years and is based on a feeling 
+<+/</  ++ + cil-Air Pollution Research Advisory of mutual respect between technical 

++ +, + ++ Committee) program between technical people in industry and government. 
+ + + people in industry and the government The fundamental truth is that gov- 

+ +. + are distorted. The first prerequisite in eminent and industry both serve the 
solving any complex problem is to ob- public, and both have a responsibility 

+ -" <." tam the facts, and this must not be con- to present their thinking and outline 
-+ +<++ fused with the separate job of inter- their positions on how to solve the 

- preting these facts. problems. This is a fundamental part 
As president of CRC, I would like of our system of government. If it is to 

to emphasize that CRC does not work properly it is necessary that there 
- +  interpret research results. The CRC- be agreement on the basic facts, fol- 

+ APRAC research program was initiated lowed by independent interpretation 
, and continues with only one basic pur- and utilization of the facts. 

pose-to develop factual research data. PHILIP C. WHITE 
+ . 7 It has always been clearly recognized Coordinating Research Council, Inc., 

that each of the participants is free to 30 Rockefeller Plaza, 
interpret the facts in his own way and New York 10020 
that each would be expected to con- 

 A+ duct independently his own related Deborah Shapley's report on auto 
research. Each party has done exactly pollution research contains many in- 
that. sinuations about the objectivity of 

To obtain the needed facts in the government research and development 
This tabletop refrigerated fraction soundest manner it is necessary to get (R & D) as opposed to that of industry. 

collectorwillfitpracticallyanywhere the technical people in both industry However, it is all too readily assumed 
;n your lab. 380 test tubes or 133 
scintillation vials are held in remov-. and government to select the air pollu- that the source of R & D funds carries 
able racks which move in timed, tion research programs needed and to with it the obligation that the results 
counted drop, or volumetric incre- recommend where this research should somehow match the major sponsor's 
ments' Cleaning is easy with the lift be conducted, utilizing the expertise of wishes. This is an insult to the scientific 
out, submergible mechanism and independent, nationally recognized re- community. The funding that CRC- 
smooth molded interior. The cabinet search organizations. By the use of the APRAC (Coordinating Research Coun- 
has a brushed stainless steel exterior best research talents in the country, cil-Air Pollution Research Advisory 
and double pane full size glass door. there can be no question of bias nor Committee) provided for auto pollu- 
Columns with a maximum length of dispute as to the facts. To obtain the tion research has permitted a broader 
1 meter can be clamped to remov- 
able sliding wire racks, which also facts is the function of CRC-APRAC. study of problems than would have The CRC is not a trade organization. been possible with government funding hold buffer reservoirs, pumps, and It is a nonprofit independent research alone. The Environmental Protection 
general cold storage items. 

organization directing scientific cooper- Agency (EPA), as the guardian of air 
At $1825 an I$CO refrigerated ative research. quality, still has the last word on what 

fraction collector is hardly more ex- 
pensive than popular unrefrigerated We take issue with the obvious im- the regulations will be (unless Congress 
units, It is described in our general plication that the organizations chosen changes the laws) and has the obliga- 
catalog, with other ISCO equipment to conduct research are manipulated tion to defend them when challenged. 
for chromatography, density gradient by those who are sponsoring the re- That significant disagreements among 
fractionation, electrophoresis, and search. APRAC works with only the investigators in this field occur only 
other biochemical laboratory tech- most competent investigators in the underscores the need for more vigor- 
niques. Your copy is waiting for you. country. To imply that 12 universities, ous research. We live in a technological 

two government laboratories, the Na- society dependent upon vigorous in- 
tional Academy of Sciences, and more dustrial participation. To be effective, 
than 20 private research organizations regulatory policies must take into ac- 
are developing biased research infor- count the realities of the scientific un- 
mation is irresponsible. certainties on the one hand and the 

Government and industry indepen- economic impacts resulting from over-  s c o dently turn to the same organizations for kill on the other. The CRC-APRAC the same reasons CRC-APRAC does- approach, although imperfect, has the 
BOX 5347 LINCOLN, NEBRASKA 68505 to obtain expertise, experience, and f a- potential for keeping open lines of 
PHONE (402) 434-0231 TELEX 48-6453 cilities. These are the nation's top re- communication and making possible 
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the exchange of ideas for the mutual Screwworm Control . .,   "i>4  
resolution of air pollution problems. 

The quote of some unnamed EPA of- In their article "Genetic control of 
ficial that "The only thing worse than an insect populations" (15 Dec. 1972, p. 
unemployed aerospace engineer . . is 1164) Smith and von Borstel assert 
an unemployed aerospace engineer who that "Ten billion irradiated adult 
has gone to work on the environment" Cochliomyia are now released yearly 
only belies the fact that quite a few along the Mexico-Texas border, effec- + 

former "aerospace engineers" are cur- tively controlling the natural screw- 
rently applying their professional skills worm [fly] population on both sides." 
within EPA and its state counterparts This was true in 1971, but not in 1972. 
and within the ranks of its contractors. In 1971, there were 473 confirmed 
The technical community is trying to screwworm cases in American live- 
respond to national needs. EPA should stock. The total for 1972 exceeded 
be encouraging the participation of 90,000 (1), and infestations were 
talented people, regardless of what they found not only in Oklahoma, but even 
may have been involved with at some in Kansas and Arkansas, hundreds of 
earlier time. It might lead to useful miles from the Rio Grande. Clearly, a 
innovation. Fortunately some leaders massive breakdown in the "sterile male 
in EPA recognize this. release" program occurred. And just as 

Finally, the suggestion that the Na- clearly, no one has gotten to the bot- ... ALL' PLASTIC 
tional Institute of Environmental Health tom of it. NOTEBOOKS - 
Sciences should become a "third party" JOHN CALMAN 
for resolving conflict in auto emissions 2660 3rd A venue, NEW FROM NALGE. 
research would be acceptable for the San Diego, California 92101 One liquid spill-and countless hours 
health effects aspects, but clearly in- References of effort are ruined. Why risk it? Nalge 

the issues related to  coop. ELon. Insect Rep. 23, 155 (1973). introduces maximum security for your appropriate for written observations with notebooks technology. In this respect, it is in -that protect them against everything 
teresting to note that EPA, through an As Calman points out, serious out- but fire. 
interagency R & D agreement, has breaks of screwworm infestation oc- These notebooks are made entirely 
given NASA's Lewis Research Center curred in 1972. Even when the release of plastic. The spun-bonded poly- 
in Cleveland, Ohio, a major role in of sterile males was doubled along the ethylene pages are waterproof and unaffected by chemical spills. They 
developing alternativ9 power sources Texas-Mexico border, control was not won't tear, fray, curl, discolor, rot or 
for automobiles. accomplished (1). It is important to mildew. Each page is numbered and 

J. STUART FORDYcE emphasize, however, that the fault is printed with a light green grid with 
21295 Cromwell Avenue, not due to a failure of the sterile male space for authenticating and witness- 
Fairview Park, Ohio 44126 principle, but to a failure in its l ing entries for maximum patent pro- 

cation. In our article we predicted that Available in two versions: NAL- 
sexual isolation or incompatibility could GENE? LABORATORY NOTEBOOK 
occur in the screwworm fly and result (Cat. No. 6300-1000) is bound like a 

Copyright Laws in an outbreak of screwworm infesta- book in hard polyethylene covers, ac- cepts ballpoint writing. NALGENE tion. In this case three alternatives FIELD NOTEBOOK (Cat. No. 6303- 

Photoreproduction of journal articles seem possible: (i) The wild population 1000) has specially treated polyethyl- 
for personal use is a common practice. contains genetic types which no longer ene pages to accept pencil when wet 
Many individuals obtain so-called "fair mate with released flies. These flies (yes, even under water), any writing instrument when dry. It's bound in 
use copies through libraries. In the would have a tremendous selective ad- soft polyethylene cover with rust-proof 
current reporting on this aspect of the vantage in nature, (ii) Laboratory flies staples. A superb notebook for the are no longer adapted to wild condi- field scientist. Priced at $6.90 each. copyright controversy, one reads or 
hears that proposed changes in the tions because of the pressures imposed The same specially treated poly- ethylene paper used in the field note- 
law may terminate copying by libraries, by rearing constraints. (iii) Both popu- book, (which we call PolyPaperTM), is 
It should be made clear that, although lations are evolving simultaneously in available separately-100 81/2" x 11" 
libraries may provide the service, the these opposing directions. Established sheets to a package (Cat. No. 6304- 
photoreproductions are requested by a genetic methods should be utilized to 0811). It's ideal for outdoor notices, labels enclosed in wet or dry chemi- 
library's patrons. People will suffer the monitor both wild and laboratory popu- cals and specimens, or general note 
loss, not the libraries. These same peo- lations to ascertain when genetic taking in any messy surroundings. 
pIe are the ones who should make changes occur. The lack of genetic Order the notebooks or PolyPaper 
their voices heard concerning the fu- monitoring is a major defect in most from your Lab Supply Dealer. For fur- 
lure of "fair use" copying. sterile male programs at this time. ther details and a free sample of the ROGER H. SMITH paper for your evaluation, write Dept. JAMES L. OLSEN, JR. 42llDNalgene Labware Division, 
Library, Department of Biology, Rochester, New York 14602. 
Natiom al Academy of Sciences, Nuclear Research Centre 
National Academy of Engineering. "De,nokritos," A ttikis, Greece ftfJII 
2101 Constitution Avenue. NW, References SYBRON CORPORATION 

Washington, D.C. 20418 1+  (Load.) 242, 493 (1973). 
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health effects aspects, but clearly in- References of effort are ruined. Why risk it? Nalge 

the issues related to  coop. ELon. Insect Rep. 23, 155 (1973). introduces maximum security for your appropriate for written observations with notebooks technology. In this respect, it is in -that protect them against everything 
teresting to note that EPA, through an As Calman points out, serious out- but fire. 
interagency R & D agreement, has breaks of screwworm infestation oc- These notebooks are made entirely 
given NASA's Lewis Research Center curred in 1972. Even when the release of plastic. The spun-bonded poly- 
in Cleveland, Ohio, a major role in of sterile males was doubled along the ethylene pages are waterproof and unaffected by chemical spills. They 
developing alternativ9 power sources Texas-Mexico border, control was not won't tear, fray, curl, discolor, rot or 
for automobiles. accomplished (1). It is important to mildew. Each page is numbered and 

J. STUART FORDYcE emphasize, however, that the fault is printed with a light green grid with 
21295 Cromwell Avenue, not due to a failure of the sterile male space for authenticating and witness- 
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Extra Deaths What they can do is cause premature If we take the simple case of zero 
deaths, no more and no less. population growth, and assume station- 

In Gillette's review (News and Coin- Therefore, the only relevant param- ary conditions in all respects, then the 
ment, 1 Dec. 1972, p. 966) of the Na- eter in such discussions is how the total population is N - nr, where r is 
tional Academy of Sciences (NAS) average life-span of a person within a the average life-span and n is the num- 
report on radiation standards, the esti- given population may be affected by ber of births or deaths per year. This 
mated risks are represented in terms of radiation exposure. But how can 6000 also means that the probability of death 
"extra deaths." Could someone please "extra deaths" per year in the U.S. within a year of some randomly chosen 
tell me what is meant by that? population be translated into reduced person will be hr. Let us then assume 

Logically, the notion of "extra death" life-spans? Or rather, how did the NAS that some extra radiation exposure of 
is pure nonsense. As each person can committee convert their estimate of the the long-term type is introduced, re- 
die only once, and every person must reduction in life-span caused by radia- ducing the life expectancy of a new- 
die sometime, neither war, accident, tion, which must have been their start- born to r', corresponding to a new 
murder, radiation exposure, or any ing point if their figures are to make stable level of population N' nr'. The 
other agent can cause "extra deaths." sense? risk connected with the radiation ex- 

posure can then be represented by the 
extra death probability P = 1/7' - 1 / T 
due to radiation effects. Is "extra 
deaths," which I shall denote as ?D, per- What do you want 
haps computed as the product of N and 
P,? If so, and assuming r i-', which 
implies that r is small compared with 
1/r' or i/i-, we have AD-' - (N Ar)/r2, in a CO2 Incubator? - (r2AD)/N d 

referring to the U.S. population, 
Is hall take N--2x 10 and r.-..65 

years, which gives Ar ' - 0.13 year 
++ + + 

+ + ++ ++ - + if we use the value of AD given as cor- 
responding to an extra exposure of 170 

+ , + + + millirems per year. With the present 
average dose of 80 millirems per 

+ +- 

year of man-made radiation, Ar would 
be about -1 month, if my understand- 
ing is correct. This is then what has to 

No. + + be weighed against the possible bene- 

____ of radiological examinations, not the intuitively horrible number of several thousand "extra deaths" per year. 
On the other hand the extra risk 

- - I should of course be minimized, but it 

seems absurd to demand even stricter 

LIU'LIIIU has it! I " I standards for technical applications  +.'+++"+++++ '1 (nuclear reactors, and so forth), which 
+ contribute on the average only a frac- 

Do You Want A radiant hot-wall heated chamber' No. 417 No. 41 7-10 tion of a millirem per year to the aver- 
No waler jacket. Lab-Line has it!  +. age population exposure, while letting 

Do You Want A built-in automatic De-Gradientator ++ +++l M.D.'s carry on unchecked as before. 
and De-Stratifier which completely eliminates gradi. U + + + 

ents and stratification of C02-Air mixture throughout - + What competence does the average 
the chamber? Lab-Line has it! + + M.D. have in matters like these? Can 

+  he, for example, be relied upon to Do You Want.. Controlled humidities from am- I check his x-ray apparatus properly? I 
bient to 98% RH? Lab-Line has it! 

doubt it. 
Do You Want . . Dual chambers and controls that I 
permits each chamber to operate at separate tem- No. 418 No. 715 Therefore, could someone please 
peratures, humidities and C02 tensions or identical answer the following questions: 
operating conditions? Lab-Line has it! 1) Is my understanding of "extra 

Do You Want . . An automatic Kwik-lnject mech- Si] deaths" correct? If not, what is it then 
anism which injects the exact amount of C02 into *fl fl supposed to mean? 
the chamber when door is closed for speedy re- 2) What is the estimated increase in 
co"ry of C02 Atmosphere? Lab-Line has it! average life-span due to the present use 

Do You Want . . An exclusive "Window-dor", for LAB-LINE INSTRUMENTS, Inc. of radiological examinations? 
full visibility of chamber without disturbing contents Designers and Manufacturers 3) What is the estimated resultant 
or C02 Atmosphere? Lab-Line has it! Lab-Line Plaza net gain or loss in life expectancy? 

Lab-Line combines these exclusive features and more Melrose Park, Illinois 60160 HARALD TREFALL 
in a complete line of C02 Incubators, in all sizes to FIRST IN INSTRUMENTS Fysisk lnstitutt, Universitetet 1 Bergen, 
fit your exact requirements. For additional infornation SERVING SCIENCE, INDUSTRY, Bergen, Norway 
and specifications, write for New COs Cat. No. 773. AND EDUCATION SINCE 1908 
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Rudolf Partsch wanted to repeal Murphy's Law. Thus, 
the world's easiest-to-operate Electron Microscope. 

"What I want," said Rudolf Partsch of Carl Zeiss, Inc. keep abreast of research's ever-changing requirements. When 
to the designers in Oberkochen, West Germany, "is a totally he finds one, he gets it incorporated post haste into the de- 
reliable, extremely easy-to-operate, compact electron micro- sign. And, what's more, makes it available for incorporation 
scope with good resolution (7k) in the 0-60,OOOx range. And into previously sold instruments. Because ease-of-modification 
I want it at a low price." He wanted an electron microscope for is a feature inherent in the original uncomplicated design, a 
researchers and teachers interested in electron microscopic Zeiss Electron Microscope never gets old. 
studies, not electron microscopes-an instrument designed For the whole story, contact Partsch. He'll send you 
for everyday use. complete specifications and the illustrated brochure "How to 

The Zeiss EM9S-2 with fully automatic camera sys- Operate the World's Easiest-to-Operate Electron Microscope." 
tern, foolproof airlock, and fingertip controls is what he got. You can reach him by phone at: (212) 736-6070. 
And it looks as though Mr. Partsch really had a keen insight Or write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
into the needs of a large section of the American scientific Canada: 45 Valleybrook Drive, Don Mills 405, Ontario. 
community . . . judging both by the reception this instrument 
has had, and by the numerous attempts to copy it. The copies Ask for leasing and time payment terms. 
never catch up, because Partsch keeps in regular contact with 
users, to find out what kind of modifications can be made to Nationwide service. 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, FORT LAUDERDALE, HOUSTON, KAN5A5 CITY, L05 ANGELES, PHILADELPHIA, PHOENIX, 5AN FRANCISCO, SEATTLE, WASHINGTON, DC. 
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Most of your Blo Med problems 
can be solved by an unknown. 

ay goodbye to time sharing. Give the pocket 
calculator to your kids. Stop Wasting your time 

+ ++ doing math With a pencil. 

If you've got statistical problems, We've got 
+ + a solution. The Compucorp Micro Statistician. 

+ The professional's machine. 
The Statistician is a hand-held, battery 

A operable Micro Computer that thinks the way 
you think. 

It does blood gas analyses. Works chemistry 
problems. Breezes through medical calculations. 
Cures pathological headaches. Separates 
medical facts from fiction. 

   + The Micro Statistician is the first and only 
hand-held Micro Computer with built-in standard 
deviation (grouped or ungrouped), linear 
regression, z-score, t-dependent and independent, 
logs and anti-logs, coefficient or correlation, 
expected y from regression coefficients, slope 
and intercept. 

> \\\ \ The Micro Statistician is also the first hand- 
held statistical machine that's programmable. 
It allows you to have two 80-step programs in 
memory at the same time. Which means 

repetitive calculations are a snap. You can do register arithmetic in and out of all ten storage regis- 
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to. 

The Compucorp Statistician is the first hand-held machine with 13-digit accuracy and a big, 
bright 10-digit display. It's also the first one with an algebraic keyboard and nested parentheses. 

Get all the facts on Compucorp Micro Computers. We may be an unknown 
to you, but we're already solving tough Bio Med problems around the world. 

See your local Compucorp dealer. Or write Computer Design Corporation, 
12401 Olympic Boulevard, Los Angeles, California 90064. 

Compucorp 
The Unknown Factor in 63 countries. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Energy Independence 

Science serves its readers as a forum for the 
presentation and discussion of important issues In his energy message of 7 November, President Nixon asked for a 
related to the advancement of science, including 
the presentation of minority or conflicting paints commitment to a new national endeavor called Project Independence. 
of view, rather than by publishing only material This would have as its goal "that, by the end of this decade, we will have 
on which a consensus has been reached. Accord- 
ingly, all articles published in ScIence-including developed the potentiat to meet our own energy needs without depend- 
editorials, news and comment, and hook reviews 
-are signed and reflect the individual views of the ing on any foreign . . . energy source." 
authors and not official points of view adopted by In Washington, presidential messages come and go. Some lead to the 
the AAAS or the institutions with which the authors 
are affiliated. enactment of legislation. Others are forgotten. This one could be de- 

Editorial Board cisive. Even before the new Middle East conflict, 'it was obvious that 
1973 the United States would have to alter its energy policies. The Arab 

H. S. GUTOWSKY GARDNER LINOZEY 
ARTHUR D. HASLER RAYMOND H. THoMI'SoN boycotts created the kind of political climate that makes drastic measures 
RUDOLF KOMPFNER EDWARD 0. WILSON inevitable. 
DANIEL E. KOSHLAND, JR. 

In a first reading, the President's goal seems clear. However, a little 
1974 

ALFRED BROWN FRANK w. PUTNAM reflection uncovers questions. What forms of energy will we be using in 
JAMEs F. CROW MAXINE SiNGER 1980? Two or three decades from now, we may be able to depend on 
SEYMOUR S. KETY GORDON WOLMAN the sun, or on nuclear energy. However, if we are to function in 1980, 
FRANK PRESS 

Editorial Staff we will be living much as we are today, depending on hydrocarbons for 
Editor most of our energy. A second question has to do with the significance of 

PHILIP H. ABELsoN "by the end of this decade, we will have developed the potential . . . 

Publisher Business Manage There is a long road between developing the potential to meet a need 
WILLIAM BEvAN HANS NUSSBAUM and actually meeting it. One would hope that the President intended to 

Managing Editor: ROBERT V. ORMES convey the idea that we would have productive plants in existence which 
Assistant Editors: ELLEN E. MURPHY. JOHN E. could meet our needs if an emergency dictated. That is to say, that in 

RINOLE 

Assistant to the Elitor: NANCY TEIMoURIAN 1980 we might 'be importing, for example, 20 percent of our hydro- 
carbons, but that we could live with a sudden curtailment. A third and 

News and Comment: JOHN WALSH, LUTHER J. 
CARTER, DEBORAH SHAFLEY, RoERRT GILLETTE, NICHO- perhaps necessary ambiguity is in the phrase "energy needs." Who knows 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, what the public will demand in 1980? It is to be hoped that society will 
SCHERRAINE MACK 

be willing to practice conservation and that we will be driving smaller 
Research News: ALLEN L. HAMMOND, WILLIAM 

D. MEZ, THOMAS H. MAUGH II, JEAN L. MARX, automobiles and implementing a host of energy-saving measures. In addi- 
ARTHUR L. ROBINSON tion, it should be possible to replace most oil currently being used in 

Book Reviews: SYLVIA EBERHARI, KATHERINE Liv power plants by coal; by 1980, methods should be perfected for removing 
INOsTON, ANN SELTZ-PETRASH sulfur dioxide and other pollutants. 

Cover Editor: GRAYCE FINGER Until recently, we were importing 6 million barrels of oil a day. Given 
Editorial Assistants: MARGARET ALLEN, ISABELLs 

BOULDIN. BLAIR BURNS, ELEANORE BUTZ, MARY DORy- unchecked growth, that might have risen to 20 million barrels per day by 
MAN, JUDITH GIVELEElt, CORRINE HARRIS, NANCY 1980. Assuming energy conservation and moderate growth, we should 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLI 
GINA BARI KOLATA, MARGARET LLOYD, JEAN ROCK- be thinking in terms of developing an additional domestic production 
WOOD, PATRICIA ROWE, LEAH RYAN, JOHN SCHAUER, capacity of about 10 million barrels of oil a day. By tapping the con- 
LOIS SCHMITT, MICHAEL SCHWARTZ, RICHARD SEMI- tinental shelves and bringing oil from the North Slope of Alaska, we 
KLO5E, YA LI SWIoART 

Guide to Scientific instruments: RICHARD SOMMER might be able to increase production by 5 million barrels a day. Accord- 
Membership Recruitment: GWENDOLYN HUDDLE; in gly, a minimum goal should be the capacity to produce 5 million 

Subscription Records and Member Records: ANN barrels of liquid hydrocarbons a day from coal or shale. That would 
RAGLAN D involve an investment on the order of $50 'billion and the product would 

Advertising Staff cost $5 and more a 'barrel-about the same as imports now. But costs 
Director Production Manager to foreign producers are as little as $0.25 per 'barrel, and later they may 
EARL 1. SCHERAGO MARGARET STERLING 

well engage in price-cutting. If industry is to participate as it should in 
Advertising Sales Manager: RICHARD L. CHARLES the development of liquid hydrocarbons from coal and shale, a guar- 

Sales: NEW YORK. N.Y. 10036: Herbert L. Burkiund, 
11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINs, N.J anteed market and price must be provided, preferably after competi- 
07076: C. Richard Callis, 12 Unami Lane (201-889- tive 'bids. 
4873); CHICAGO, ILL. 60611: John P. Cahill, Room 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEV- Getting oil from shale and coal presents tremendous problems. It is 
ERLY HILLs, CALIF. 90211: Winn Nance, 111 N. La easy to cook hydrocarbons out of shale by using retorts, but the en- 
Cienega Blvd. (213-657-2772) 

EDITORIAL CORRESPONDENCE: 1515 Massa- vironmental problem of disposing of the residue is dreadful. Multimillion- 
chusetts Ave., NW. Washington. D.C. 20005. Phones: dollar research devoted to getting oil from coal has been promising, but 
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and safe method for dis- 
solving glass, rocks, sili- / / / 

cates and other refractory . +C+>+' 
materials in HF, HCI, 

>k HNO5 and other strong 
mineral acids. 

Samples are held in a 25 ml, thick walled Roll your own cells. 
Teflon* cup which is not attacked by the acid + Increased production of mammalian cells and viruses is now 
charge. This cup is confined within a sturdy J possible by growing cell monolayers in roller bottles. Instead of 
stainless steel bomb from which it is easily flat bottles, the Rollacell utilizes cylindrical vessels that provide 
removed for sampie recovery and washing N increased growth area while reducing laboratory space and 
wrenches or clamps are needed to produce medium requirements. Large numbers of tissue culture bottles can 
tight seal. be rotated simultaneously at any speed between 0.1 rpm and 8 rpm. 

Because of its modular design, a single bench scale unit can 
be readily converted for production applica- + 

Ask for PARR Data Sheet 4745 
describing this rapid method tions by merely adding one or more roller tiers + 
for dissolving difficult samples. as the need arises. An incubated unit is also + available with a built.in roller drive for precise 
*dupont TFE fiurocarbon resin. + + . j>+++ control of temperature as well as speed. The  . 
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