


And that's why all our instruments 
* from the workhorse 25 to the state-of-the- 

art 5270 offer exceptional reliability and 
performance. 

* They feature, too, genuine human 
engineering factors, the kind that simplify 

* ' the acquisition of superior quality answers, 
and are only learned from years of hands- 

Model 24/25 Considered by many to be 
the standard for a high performance work- 
horse, the 24/25 series offers a unique 

,',:, 1: common optics system and double beam 
capability single beam price. Minimal 
controls, formatted chart paper, digital 

Model 34/35 The new series 34/35 instru- 
ments offers a broad range of convenience, 
performance, and precision design fea- 

 ..  :  . tures previously unavailable on medium- 
priced units. A common optics system 
with a common beam aperture, a program- 

Model 3600 The new 3600 features a high 
performance holographic grating mono- 

1.. chromator teamed with common optics, 
programmable or fixed slits, automatic 

'4. source change, and an advanced recorder. 
Pushbutton selection of 11 chart speeds, 

4, 7' .4 44 

Model 5230 The 5230 is a complete re- 
search grade instrument designed with a 
classical superstructure for long-term 
optical stability and overall ruggedness and 
reliability. Exceptional quality supporting 
hardware includes an innovative holo- 

Model 5270 No short form list of perform- 
ance characteristics can sum up the 5270. 
It is, for many researchers in biomedicine 

. .,.,,, and chemistry, simply the best UM 
instrument that has ever been made. And 
you might say that excellence was 37 years 



on field experience. As for breadth of ties for such applications as: Gel Scanning. whatever your application, the Beckman 
applications, that's where experience can Scatter Transmission. Kinetic Monitoring. UV team can help. Check out the 
be critical. Since 1941 and the first DU Wavelength Programming. Column Moni- instruments below to find the one that 
we've developed over 40 major accessory toring. Reflectance Measurement- meets your needs exactly. Then for more 
systems to specialize an instrument (at a Specular and Diffuse. And Dissolution information contact Scientific Instruments 
minimum cost) for a specific application. Monitoring to meet the most stringent Division, Beckman Instruments, Inc., 

Today, the Beckman tradition of UV government standards. P.O. Box C-19600, Irvine, CA 92713. 
innovation continues with special capabili- In short, whatever your budget or Innovation in UV since 1941. 

Circle No. 413 on Readers' Service Card 

readout, and a long record for stable per- 
formance all work to make the 24/25's 
simple to operate, fast and precise. 

Circle No. 409 on Readers' Service Card 

mable slit system, automatic absorbance 
overrange detection, 0-3 absorbance 
range, k Facto,; fast scanning speeds, ex- 
panded scales, and time constant selection 
are just some of the 34/35's attributes. 

Circle No. 410 on Readers' Service Card 

5 scan speeds, and 7 ordinate spans directly wavelength programming, 0-3 absorbance 
calibrated in absorbance provide a variety range, and 4 Time Constant Selection. 
of convenient formats. Other capabilities Circle No. 411 on Readers' Service Card 
include: Readout in absorbance, concen- 
tration, or percent transmission with first 
and second derivative recording, multi- 

graphic grating, true ratio recording 
capability, servo-operated slits, stepper 
motor drive, and computer compatible 
digital output to provide truly excellent 
performance for the instrument dollar. 
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in the making. Of course, if you can't put 
one in your lab on tomorrow's budget, 
we'd like you to remember that all 
Beckman Instruments share in the DU 
heritage and our 37 year commitment to 
UVanalysis. BECKMAN? 
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REFRIGERATED 

BATHS AND CIR- 
CULATOR r 
available. 
Ten laboratory The FRIGID MIDGET Jr., high 
models with 
ranges between performance LABORATORY CHILLERS cool down to 500C. -500C to +4000 Immersion and fIoW-thru types. (N2T also for Four models to choose from. 
industrial application) and Two models have 1/2 hp cooling 
-300C to +100CC Built-in compressors and built-in tem- 

 safety devices in all DAS models perature control. 

HEATED 
CIRCULATOR THE FE/FJ CONSTANT 

I BATHS, the Widest 
range available. TEMPERATURE RES. 

laboratory ERVOIR CIRCULATORS, ets, Twelve time proven, small models With ranges liquid volume between +3000 to 12000 and +5000 
to 35000 with accuracy up to ?0.0050. Most accurate (. .O05C) have pressure and suction pumps. with a range of +30 to +15000 and a heating units capacity of 0-1000 Watts (Model FJ, 500 Safety devices standard in all DAS models. Watts). Combine With K11 FRIGID MIDGET to 

cool to -200C. 

constant.Temperature.Th.er.ma.Uq.uld 
Laboratory.In.strumentation. 

* Heating bath circulators * General purpose water baths 
* Refrigerated baths and circulators * Shaker baths.. 
* Open bath immersion circulators * Auxiliary laboratory chillers 

See US at the FASEB Booth #B-11./12 

HAA.KE, . INC.Temp..rature Control Equipment DiVision 244 Saddle River Road, Saddle Brook, N.J. 07662 (201) 843-7070 

o. 416 on Readars' Service Card 



* 
, . 

4', * * 
 m 

V 

'"4,' S S 

4442'4444 444j44'. 

'4,.-'.4- 

A.'.', 0 
* 

0 S 
'.4444'.- 

6  *** 0.@@ 0@* * 0 0 

0 * 0 S 0 *0.@ S * 

* e **0* C * C * * S 

as * S **0.S * SW -, 
1C'.4'. * *, - Sq. * 55 0* S * S * S 

0 0 0 0 * S SO * S 
4 

0 5 5 0 6. * * V.. 

0 .5 5 0 - 0 5. * 0 

* 050 0 

* 5 05 * 5 - 

*0 **, S *0 0 * 
* * 

000 5 
S 

8 .80 0-. 8,0, 

8 4 - -. 0 8 - , 8800 
8 4 *0 - 0 * * 48 

'4,"'.', 4444 444 '.'.4.4444' ' .,, 04 

88. 8 .8 - -. 

8 ..08' * 

84048408 4 0 - 

808 . -80 . *0 

'44" 

848 4 0' 08' 8 

'4.'" 8 

0 * *4 - ' - 

0 0 

0 * 

0,, '5 50 



Is dissolved organic carbon 
involved in eutrophication? 
Possibly so. Possibly phosphates or ni- dries. A quick pass through acetone 
trates are not alone to blame. But Hans vapor makes his filters transparent. 
W. Paerl's studies with Kodak nuclear In the dark he melts Kodak nuclear 
track emulsions suggest that algae sel- track emulsion, either Type NTB-2 or 
dom use glucose or acetate from fresh NTB-3, at 400 C, dilutes it 1:1 with 
or salt water. CO2 seems to provide all distilled water, dips in slides bearing his 
the carbon they need, at least during cleared filters, pulls them out after 
daylight, about 5 seconds, lets them dry on edge 

Dr. Paerl takes water from various for about 15 minutes, then packs them 
depths in lakes of various kinds as well away for two weeks in a lighttight box 
as the open ocean. He adds tritiated containing desiccant. After Kodak de- Living vs non living cells of the diatom 
glucose and acetate to his samples and veloper D-19 has done its work, he fixes genus Cyclotella Cells which have actively 
incubates. Then he kills all the micro- and washes in deionized water. Then incorporated 14C02 through photosynthesis 
organisms. Following preservation he he looks in the microscope at X 1000 are capable of exposing Kodak nuclear track 
filters out everything particulate, gets for black silver grains that showwhere mulsions. The emulsion was placed over a filtered plankton sample after the sample 
rid of salts that could crystallize, and the tritium was incorporated, was incubated with 14C02 under sunlight. 

Non-livin C dote/la bri ht unlabeled cell 

20gm 

Living vs non-living cells present in a fila- 
mentous diatom, a species of Mefosira. A 

ajority of individual cells in the filament are 
capable of photosynthesis as determined by 
autoradiography. Photosynthetic 14C-labeled 
cells are surrounded by clusters of exposed 
silver grains in Kodak NTB-2 nuclear track 
emulsion. 

In scenes like this the black dots form 
over filamentous and coccal bacteria 
attached to detritus. Only bacteria and 
fungal hyphae-both free-living and at- 
tached-give such evidence of having 
extracted the dissolved organic carbon. 
Algae do not. 

In working with algae such as dia- 
toms and dinoflagellates it has been 
hard to tell those that were alive when 
the sample was taken from dead sili- The detection of ultraplankton (0.7 m diam- 
ceous skeletons that abound in natural eter) by microautoradiography. Photosynthet- 
waters. Dr. Paerl solves that with mi- cally-active cells are surrounded by groups of exposed silver grains in Kodak NTB-3 
croautoradiography too, as seen at right, nuclear track emulsion. Such cells escape 

His address is Institute of Marine detection during routine microscopic enu- 
Sciences, University of North Carolina, meration. 
Morehead City, N.C. 28557, phone 
919-726-6841. The person to talk to 
about acquiring some Kodak nuclear 
track emulsion can be reached at 
716-724-4633. Or Publication P-64 will 
give product and ordering information 
-drop a postcard to Dept. 55S, Kodak, 
Rochester, N.Y. 14650. 

? Eastman Kodak Company, 1979 
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TIAA- CREF 

Supple mental 

Retirement .**- 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 
designed expressly for use by persons who want to set aside tax-deferred retirement 
funds over and above amounts being accumulated under their institution's basic 
retirement plan. They are available for employees of colleges, universities, private schools 
and Certain other nonprofit educational organizations with tax-deferred annuity 
(Salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 
taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
Contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 
Supplemental Retirement Annuities. 

---- - ----- - m - 

A A 

I Sendme a booklet describing 

I TIAA-CREF Supplemental Retirement Annuities. 
I Name _____________________________________ 

Date of Birth I 

Address Street I 

1 City State Zip I 
I Nonprofit I 

Employer I 
Teachers Insurance and Annuity Association WI I 
730 Third Avenue, New York New York 10017 

L - - ---- --- 
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HighI Purified and Specific 

Alkaline phosphatase and peroxidase . . . .'. 

conjugated specific swine antibodies to: __ 
1'.'. 4'. 

* Human Immunoglobulin G ii AK">'. I' I 
* Human Immunoglobulin M 
s Human Immunoglobulin A 
These products are concentrates and are available in 1 antisera. Antibodies used for anti-human immunoglobu- 
and 5 ml. vials. Antibodies used for conjugates are lin conjugates are heavy chain specific. The method 
purified by affinity chromatography. Our research qual- employed using glutaraldehyde as the coupling agent is 
ity immunological reagents feature high antibody levels described by Avrameas (1969). After conjugation, un- 
and less than 10% titer variability lot to lot, conjugated antibody molecules as well as unconjugated 
Medical Technology Corporation phosphatase conju- enzyme are removed by gel filtration. Thus, conjugates 
gated anti-immunoglobulins have been prepared from consist of homogenous, optimum labelled antibody 
purified alkaline phosphatase (Type VII) of calf intestine molecules. The solvent is 0.05M Tris-H Cl, pH 8.0. As 
and pure, high avidity antibodies isolated by im- preservative 1% bovine serum albumin and 0.1% 
munosorbents from Medical Technology Corporation sodium azide are added. 

Though the specificity, avidity and excellent 
purity of our products is considered to be 
among the best in the U.S. and Europe, our Cr, 
cost on an antibody protein basis is one of 
the most reasonable. Our immunodiagnostic reagents 
include: 
* NephelometriC quality antisera featuring ex- * Chain specific immunoglobullns to human and 

tremely low turbidity and highavidity animal proteins 
* Monospecific antisera to human proteins * Peroxidase conjugated anti-immunoglobulins 

Our extensive virological antigen line includes: , ; '.] '4 

* High titer complement fixation antigens and con- 
trols featuring Cytomegalo, Influenza A and B, w'.'.:'. 
Mycoplasma pneumoniae and eleven other hard 
to find viral materials. 

* High titer haemagglutinating antigens which in- 
clude a very clean Rubella preparation with a 
standard titer of 1:256. * Enzyme-immunoassay antigens 1 0 ml vials 

available for Influenza A, Influenza B, Rubella, 
* Reference sera - Thirteen antiviral control sera. and Mycoplasma pneumon,ae 

Our constantly expanding selection of virological and 
immunological materials is fully described in our new 
catalog. Write or call for your copy today. 

31 Di Carolis Court, Hackensack, N.J. 07602 * (201) 488-4628 0 (800) 631-1692 
Visit us at FASEB Booth M55 ASM Booth E-14 - E-15 
30 MARCH 1979 Circle No.401 on Readers' Service Card 1291 



Gydrgyi's theory] in the scientific litera- American preeminence in science has 
ture other than one or two papers in the historically been based on the willing- Javelin Proceedings of the National Academy of ness of past researchers to take imagina- 
Sciences." Some 30 years ago Szent- tive leaps. Today, support for this kind Viewina iglit  Gydrgyi published in Nature his pre- of thinking is extraordinarily difficult to 
diction that proteins are semiconductors come by, even for persons with strong D evices (I). Since then, a number of papers reputations (witness Linus Pauling and 
published in scientific journals indicate Albert Szent-Gyorgyi). For those with brin that charge transfer reactions occur in - equally fertile imaginations but of less re- 

biological systems. Semiconductor prop- pute, the truly creative art of scientific 

pho ographs erties have been demonstrated for colla- research is an unreachable dream. Fed- 
gen (2), deoxyribonucleic acid (3), and eral funding agencies would do well to out of certain metalloproteins (4). Bone and mark out a portion of their budgets spe- tendon have been shown to exhibit pho- cifically for the researching of a few wild 

toconductivity, reflecting their electron- ideas. Otherwise, we may find ourselves 
the dark. ic properties (5). Moreover, amide bond, lagging progressively farther 

the backbone of proteins, is a transmitter those places "further East" which Hold- 
of electronic effect (6). Finally, most en says are more in sympathy with fan- 
biopolymers, including proteins, nucleic tastic ideas. 
acids, and mucopolysaccharides, are THorvIAs M. VoGT 
capable of mechanoelectrical transduc- Health Services Research Center, 
tion (piezoelectricity) (7). Kaiser Foundation Hospitals, 

In view of these facts indicating the Portland, Oregon 97266 
potential importance of bioelectricity for 
controlling the growth of cells, to state 
that " . . . there are no data indicating 
that it [Szent-GySrgyi's theory] might Cancer Incidence 
have validity" seems difficult to justify. 

BOGUSLAW LIPINsKi Luther J. Carter, in his excellent article 
St. Elizabeth's Hospital, on cancer policy (News and Comment, 9 
Tufts University School of Medicine, Feb., p. 525), misses an important 
Boston, Massachusetts 02135 

consequence of assuming a proportional 
References relationship between cancer incidence 

No infrared to taint studies. 1. A. Szent-Gyorgyi, Nature (London) 148, 157 and dose-that the total number of 
More and more, physical and 2. (1941). cancers tend to stay constant if the 

social scientists, technical photog- V. P. Tomaselli and M. H. Shamos, Biopoly- pollutant is spread more wldely in the 
and others are turning to 3. D. D. Eley, E. Metcalfe, M. P. white,J. Chem. population. Carter says, "With the cur- raphers Soc. Faraday Trans. 1 71, 955 (1975). 

Javelin Night Viewing Devices 4. A. S. Brill, Biophys. .,. 22, 139 (1978). rent popularity of self-service pumps at 
(NVDs) for photographing and see- 5. R. G. Fuller, A. A. Marina, R. 0. Becker, ibid. gasoline stations, exposure to this chem- 

performing 6. 16, 845 (1976). ing in the dark. For those J. P. Indoux and R. Zarrillo, J. Org. Chem. 40, ical [the additive ethylene dibromide] is 
experiments, the elimination of 1519 (1975). 
infrared light subtracts one more 7. C. A. L. Bassett, Calcif. Tissue Res. 1, 252 presumed to have been increasing." This 
variable in their research data. (1968); E. Fukada,Adv. Biophys. 6, 121 (1974). is probably wrong. Replacement of gas station attendants Javelin NVDs are presently being Constance Holden's article on Albert by self-service pumps will increase the 
used for emission or "smokestack" 
research; studies of the nocturnal Szent-Gyorgyi contains almost as an number of persons exposed, but if the 
habits of mammals, reptiles and aside a statement of much that is wrong exposure per car filling remains the 
insects; and sleep patterns of with American science. She says, same, so will the total exposure-it is 
humans. A major TV network exposed "scientists connected with the NFCR merely spread over more persons. There 
drug use of American soldiers in [National Foundation for Cancer Re- will be fewer cancers among the attend- 
Germany. Another network verified search] agree with others that this is ants but more among the customers. The 
Highway Patrol complaints of night- not a theory that is exactly ripe for gov- decrease in one will be matched by an 
time driver abuses. eminent support. It is exceedingly un- increase in the other to within statisti- 

Whatever you're studying or 
photographing-don't be kept in the conventional, a leap into the unknown." cal error. 
dark. Let a Javelin NVD open your I could not disagree with these senti- If, as some people believe, there is a 
eyes. A range of models is available ments more strongly. Great discoveries threshold exposure below which no can- 
to fit on any camera-still,movie or TV. in all fields from the sciences to the hu- cer appears, then the customer may get 

inanities have nearly always been the re- no cancers at all, and the total number of 
For details, contact: sult of imaginative and innovative ap- cancers will go down. 

proaches to old problems. In the process RICHARD WILSON 

of becoming the principal source of re- Energy and Environmental Policy 
javelin search funding, the federal government Center, Harvard University, 

electronics has exercised a subtle but pervasive con- Cambridge, Massachusetts 02138 
6357 Arizona Circle trol over the kinds of research that are 
Los Angeles, CA 90045 performed. As one member of a funding dErram: Because of a pnnter's error, a line was 
Phone (213) 641-4490 agency remarked to me, "We admire In- Mar.,  from the letter by Robert w. Berliner (16 1066). The third sentence in the third 
Telex 698204 novation but we don't trust it And we paragraph should have read, "Schools of medicine 

have large fixed costs that do not vary with the num- 
Circle No. 406 on Readers' Service Card fund what we trust." her of students. 

Gydrgyi's theory] in the scientific litera- American preeminence in science has 
ture other than one or two papers in the historically been based on the willing- Javelin Proceedings of the National Academy of ness of past researchers to take imagina- 
Sciences." Some 30 years ago Szent- tive leaps. Today, support for this kind Viewina iglit  Gydrgyi published in Nature his pre- of thinking is extraordinarily difficult to 
diction that proteins are semiconductors come by, even for persons with strong D evices (I). Since then, a number of papers reputations (witness Linus Pauling and 
published in scientific journals indicate Albert Szent-Gyorgyi). For those with brin that charge transfer reactions occur in - equally fertile imaginations but of less re- 

biological systems. Semiconductor prop- pute, the truly creative art of scientific 

pho ographs erties have been demonstrated for colla- research is an unreachable dream. Fed- 
gen (2), deoxyribonucleic acid (3), and eral funding agencies would do well to out of certain metalloproteins (4). Bone and mark out a portion of their budgets spe- tendon have been shown to exhibit pho- cifically for the researching of a few wild 

toconductivity, reflecting their electron- ideas. Otherwise, we may find ourselves 
the dark. ic properties (5). Moreover, amide bond, lagging progressively farther 

the backbone of proteins, is a transmitter those places "further East" which Hold- 
of electronic effect (6). Finally, most en says are more in sympathy with fan- 
biopolymers, including proteins, nucleic tastic ideas. 
acids, and mucopolysaccharides, are THorvIAs M. VoGT 
capable of mechanoelectrical transduc- Health Services Research Center, 
tion (piezoelectricity) (7). Kaiser Foundation Hospitals, 

In view of these facts indicating the Portland, Oregon 97266 
potential importance of bioelectricity for 
controlling the growth of cells, to state 
that " . . . there are no data indicating 
that it [Szent-GySrgyi's theory] might Cancer Incidence 
have validity" seems difficult to justify. 

BOGUSLAW LIPINsKi Luther J. Carter, in his excellent article 
St. Elizabeth's Hospital, on cancer policy (News and Comment, 9 
Tufts University School of Medicine, Feb., p. 525), misses an important 
Boston, Massachusetts 02135 

consequence of assuming a proportional 
References relationship between cancer incidence 

No infrared to taint studies. 1. A. Szent-Gyorgyi, Nature (London) 148, 157 and dose-that the total number of 
More and more, physical and 2. (1941). cancers tend to stay constant if the 

social scientists, technical photog- V. P. Tomaselli and M. H. Shamos, Biopoly- pollutant is spread more wldely in the 
and others are turning to 3. D. D. Eley, E. Metcalfe, M. P. white,J. Chem. population. Carter says, "With the cur- raphers Soc. Faraday Trans. 1 71, 955 (1975). 

Javelin Night Viewing Devices 4. A. S. Brill, Biophys. .,. 22, 139 (1978). rent popularity of self-service pumps at 
(NVDs) for photographing and see- 5. R. G. Fuller, A. A. Marina, R. 0. Becker, ibid. gasoline stations, exposure to this chem- 

performing 6. 16, 845 (1976). ing in the dark. For those J. P. Indoux and R. Zarrillo, J. Org. Chem. 40, ical [the additive ethylene dibromide] is 
experiments, the elimination of 1519 (1975). 
infrared light subtracts one more 7. C. A. L. Bassett, Calcif. Tissue Res. 1, 252 presumed to have been increasing." This 
variable in their research data. (1968); E. Fukada,Adv. Biophys. 6, 121 (1974). is probably wrong. Replacement of gas station attendants Javelin NVDs are presently being Constance Holden's article on Albert by self-service pumps will increase the 
used for emission or "smokestack" 
research; studies of the nocturnal Szent-Gyorgyi contains almost as an number of persons exposed, but if the 
habits of mammals, reptiles and aside a statement of much that is wrong exposure per car filling remains the 
insects; and sleep patterns of with American science. She says, same, so will the total exposure-it is 
humans. A major TV network exposed "scientists connected with the NFCR merely spread over more persons. There 
drug use of American soldiers in [National Foundation for Cancer Re- will be fewer cancers among the attend- 
Germany. Another network verified search] agree with others that this is ants but more among the customers. The 
Highway Patrol complaints of night- not a theory that is exactly ripe for gov- decrease in one will be matched by an 
time driver abuses. eminent support. It is exceedingly un- increase in the other to within statisti- 

Whatever you're studying or 
photographing-don't be kept in the conventional, a leap into the unknown." cal error. 
dark. Let a Javelin NVD open your I could not disagree with these senti- If, as some people believe, there is a 
eyes. A range of models is available ments more strongly. Great discoveries threshold exposure below which no can- 
to fit on any camera-still,movie or TV. in all fields from the sciences to the hu- cer appears, then the customer may get 

inanities have nearly always been the re- no cancers at all, and the total number of 
For details, contact: sult of imaginative and innovative ap- cancers will go down. 

proaches to old problems. In the process RICHARD WILSON 

of becoming the principal source of re- Energy and Environmental Policy 
javelin search funding, the federal government Center, Harvard University, 

electronics has exercised a subtle but pervasive con- Cambridge, Massachusetts 02138 
6357 Arizona Circle trol over the kinds of research that are 
Los Angeles, CA 90045 performed. As one member of a funding dErram: Because of a pnnter's error, a line was 
Phone (213) 641-4490 agency remarked to me, "We admire In- Mar.,  from the letter by Robert w. Berliner (16 1066). The third sentence in the third 
Telex 698204 novation but we don't trust it And we paragraph should have read, "Schools of medicine 

have large fixed costs that do not vary with the num- 
Circle No. 406 on Readers' Service Card fund what we trust." her of students. 

Gydrgyi's theory] in the scientific litera- American preeminence in science has 
ture other than one or two papers in the historically been based on the willing- Javelin Proceedings of the National Academy of ness of past researchers to take imagina- 
Sciences." Some 30 years ago Szent- tive leaps. Today, support for this kind Viewina iglit  Gydrgyi published in Nature his pre- of thinking is extraordinarily difficult to 
diction that proteins are semiconductors come by, even for persons with strong D evices (I). Since then, a number of papers reputations (witness Linus Pauling and 
published in scientific journals indicate Albert Szent-Gyorgyi). For those with brin that charge transfer reactions occur in - equally fertile imaginations but of less re- 

biological systems. Semiconductor prop- pute, the truly creative art of scientific 

pho ographs erties have been demonstrated for colla- research is an unreachable dream. Fed- 
gen (2), deoxyribonucleic acid (3), and eral funding agencies would do well to out of certain metalloproteins (4). Bone and mark out a portion of their budgets spe- tendon have been shown to exhibit pho- cifically for the researching of a few wild 

toconductivity, reflecting their electron- ideas. Otherwise, we may find ourselves 
the dark. ic properties (5). Moreover, amide bond, lagging progressively farther 

the backbone of proteins, is a transmitter those places "further East" which Hold- 
of electronic effect (6). Finally, most en says are more in sympathy with fan- 
biopolymers, including proteins, nucleic tastic ideas. 
acids, and mucopolysaccharides, are THorvIAs M. VoGT 
capable of mechanoelectrical transduc- Health Services Research Center, 
tion (piezoelectricity) (7). Kaiser Foundation Hospitals, 

In view of these facts indicating the Portland, Oregon 97266 
potential importance of bioelectricity for 
controlling the growth of cells, to state 
that " . . . there are no data indicating 
that it [Szent-GySrgyi's theory] might Cancer Incidence 
have validity" seems difficult to justify. 

BOGUSLAW LIPINsKi Luther J. Carter, in his excellent article 
St. Elizabeth's Hospital, on cancer policy (News and Comment, 9 
Tufts University School of Medicine, Feb., p. 525), misses an important 
Boston, Massachusetts 02135 

consequence of assuming a proportional 
References relationship between cancer incidence 

No infrared to taint studies. 1. A. Szent-Gyorgyi, Nature (London) 148, 157 and dose-that the total number of 
More and more, physical and 2. (1941). cancers tend to stay constant if the 

social scientists, technical photog- V. P. Tomaselli and M. H. Shamos, Biopoly- pollutant is spread more wldely in the 
and others are turning to 3. D. D. Eley, E. Metcalfe, M. P. white,J. Chem. population. Carter says, "With the cur- raphers Soc. Faraday Trans. 1 71, 955 (1975). 

Javelin Night Viewing Devices 4. A. S. Brill, Biophys. .,. 22, 139 (1978). rent popularity of self-service pumps at 
(NVDs) for photographing and see- 5. R. G. Fuller, A. A. Marina, R. 0. Becker, ibid. gasoline stations, exposure to this chem- 

performing 6. 16, 845 (1976). ing in the dark. For those J. P. Indoux and R. Zarrillo, J. Org. Chem. 40, ical [the additive ethylene dibromide] is 
experiments, the elimination of 1519 (1975). 
infrared light subtracts one more 7. C. A. L. Bassett, Calcif. Tissue Res. 1, 252 presumed to have been increasing." This 
variable in their research data. (1968); E. Fukada,Adv. Biophys. 6, 121 (1974). is probably wrong. Replacement of gas station attendants Javelin NVDs are presently being Constance Holden's article on Albert by self-service pumps will increase the 
used for emission or "smokestack" 
research; studies of the nocturnal Szent-Gyorgyi contains almost as an number of persons exposed, but if the 
habits of mammals, reptiles and aside a statement of much that is wrong exposure per car filling remains the 
insects; and sleep patterns of with American science. She says, same, so will the total exposure-it is 
humans. A major TV network exposed "scientists connected with the NFCR merely spread over more persons. There 
drug use of American soldiers in [National Foundation for Cancer Re- will be fewer cancers among the attend- 
Germany. Another network verified search] agree with others that this is ants but more among the customers. The 
Highway Patrol complaints of night- not a theory that is exactly ripe for gov- decrease in one will be matched by an 
time driver abuses. eminent support. It is exceedingly un- increase in the other to within statisti- 

Whatever you're studying or 
photographing-don't be kept in the conventional, a leap into the unknown." cal error. 
dark. Let a Javelin NVD open your I could not disagree with these senti- If, as some people believe, there is a 
eyes. A range of models is available ments more strongly. Great discoveries threshold exposure below which no can- 
to fit on any camera-still,movie or TV. in all fields from the sciences to the hu- cer appears, then the customer may get 

inanities have nearly always been the re- no cancers at all, and the total number of 
For details, contact: sult of imaginative and innovative ap- cancers will go down. 

proaches to old problems. In the process RICHARD WILSON 

of becoming the principal source of re- Energy and Environmental Policy 
javelin search funding, the federal government Center, Harvard University, 

electronics has exercised a subtle but pervasive con- Cambridge, Massachusetts 02138 
6357 Arizona Circle trol over the kinds of research that are 
Los Angeles, CA 90045 performed. As one member of a funding dErram: Because of a pnnter's error, a line was 
Phone (213) 641-4490 agency remarked to me, "We admire In- Mar.,  from the letter by Robert w. Berliner (16 1066). The third sentence in the third 
Telex 698204 novation but we don't trust it And we paragraph should have read, "Schools of medicine 

have large fixed costs that do not vary with the num- 
Circle No. 406 on Readers' Service Card fund what we trust." her of students. 

Gydrgyi's theory] in the scientific litera- American preeminence in science has 
ture other than one or two papers in the historically been based on the willing- Javelin Proceedings of the National Academy of ness of past researchers to take imagina- 
Sciences." Some 30 years ago Szent- tive leaps. Today, support for this kind Viewina iglit  Gydrgyi published in Nature his pre- of thinking is extraordinarily difficult to 
diction that proteins are semiconductors come by, even for persons with strong D evices (I). Since then, a number of papers reputations (witness Linus Pauling and 
published in scientific journals indicate Albert Szent-Gyorgyi). For those with brin that charge transfer reactions occur in - equally fertile imaginations but of less re- 

biological systems. Semiconductor prop- pute, the truly creative art of scientific 

pho ographs erties have been demonstrated for colla- research is an unreachable dream. Fed- 
gen (2), deoxyribonucleic acid (3), and eral funding agencies would do well to out of certain metalloproteins (4). Bone and mark out a portion of their budgets spe- tendon have been shown to exhibit pho- cifically for the researching of a few wild 

toconductivity, reflecting their electron- ideas. Otherwise, we may find ourselves 
the dark. ic properties (5). Moreover, amide bond, lagging progressively farther 

the backbone of proteins, is a transmitter those places "further East" which Hold- 
of electronic effect (6). Finally, most en says are more in sympathy with fan- 
biopolymers, including proteins, nucleic tastic ideas. 
acids, and mucopolysaccharides, are THorvIAs M. VoGT 
capable of mechanoelectrical transduc- Health Services Research Center, 
tion (piezoelectricity) (7). Kaiser Foundation Hospitals, 

In view of these facts indicating the Portland, Oregon 97266 
potential importance of bioelectricity for 
controlling the growth of cells, to state 
that " . . . there are no data indicating 
that it [Szent-GySrgyi's theory] might Cancer Incidence 
have validity" seems difficult to justify. 

BOGUSLAW LIPINsKi Luther J. Carter, in his excellent article 
St. Elizabeth's Hospital, on cancer policy (News and Comment, 9 
Tufts University School of Medicine, Feb., p. 525), misses an important 
Boston, Massachusetts 02135 

consequence of assuming a proportional 
References relationship between cancer incidence 

No infrared to taint studies. 1. A. Szent-Gyorgyi, Nature (London) 148, 157 and dose-that the total number of 
More and more, physical and 2. (1941). cancers tend to stay constant if the 

social scientists, technical photog- V. P. Tomaselli and M. H. Shamos, Biopoly- pollutant is spread more wldely in the 
and others are turning to 3. D. D. Eley, E. Metcalfe, M. P. white,J. Chem. population. Carter says, "With the cur- raphers Soc. Faraday Trans. 1 71, 955 (1975). 

Javelin Night Viewing Devices 4. A. S. Brill, Biophys. .,. 22, 139 (1978). rent popularity of self-service pumps at 
(NVDs) for photographing and see- 5. R. G. Fuller, A. A. Marina, R. 0. Becker, ibid. gasoline stations, exposure to this chem- 

performing 6. 16, 845 (1976). ing in the dark. For those J. P. Indoux and R. Zarrillo, J. Org. Chem. 40, ical [the additive ethylene dibromide] is 
experiments, the elimination of 1519 (1975). 
infrared light subtracts one more 7. C. A. L. Bassett, Calcif. Tissue Res. 1, 252 presumed to have been increasing." This 
variable in their research data. (1968); E. Fukada,Adv. Biophys. 6, 121 (1974). is probably wrong. Replacement of gas station attendants Javelin NVDs are presently being Constance Holden's article on Albert by self-service pumps will increase the 
used for emission or "smokestack" 
research; studies of the nocturnal Szent-Gyorgyi contains almost as an number of persons exposed, but if the 
habits of mammals, reptiles and aside a statement of much that is wrong exposure per car filling remains the 
insects; and sleep patterns of with American science. She says, same, so will the total exposure-it is 
humans. A major TV network exposed "scientists connected with the NFCR merely spread over more persons. There 
drug use of American soldiers in [National Foundation for Cancer Re- will be fewer cancers among the attend- 
Germany. Another network verified search] agree with others that this is ants but more among the customers. The 
Highway Patrol complaints of night- not a theory that is exactly ripe for gov- decrease in one will be matched by an 
time driver abuses. eminent support. It is exceedingly un- increase in the other to within statisti- 

Whatever you're studying or 
photographing-don't be kept in the conventional, a leap into the unknown." cal error. 
dark. Let a Javelin NVD open your I could not disagree with these senti- If, as some people believe, there is a 
eyes. A range of models is available ments more strongly. Great discoveries threshold exposure below which no can- 
to fit on any camera-still,movie or TV. in all fields from the sciences to the hu- cer appears, then the customer may get 

inanities have nearly always been the re- no cancers at all, and the total number of 
For details, contact: sult of imaginative and innovative ap- cancers will go down. 

proaches to old problems. In the process RICHARD WILSON 

of becoming the principal source of re- Energy and Environmental Policy 
javelin search funding, the federal government Center, Harvard University, 

electronics has exercised a subtle but pervasive con- Cambridge, Massachusetts 02138 
6357 Arizona Circle trol over the kinds of research that are 
Los Angeles, CA 90045 performed. As one member of a funding dErram: Because of a pnnter's error, a line was 
Phone (213) 641-4490 agency remarked to me, "We admire In- Mar.,  from the letter by Robert w. Berliner (16 1066). The third sentence in the third 
Telex 698204 novation but we don't trust it And we paragraph should have read, "Schools of medicine 

have large fixed costs that do not vary with the num- 
Circle No. 406 on Readers' Service Card fund what we trust." her of students. 



Advanw with LKB 
* in MKrotomy 

7 '4 \'4\4444447N\ 

'.444 

LKB Ultrotome IV - the sophisticated system y LKB Ultrotome V - a practical mediumpriced 
- Specimen trimming is quick and accurate using the ultramicrotome 

structure viewer. - Simple finger-tip slide controls for the regulation of 

- Alignment and approach are exact because of the fine cutting speed and section thickness. 
remote control of all knife movements. - The new thermal advance syst produces long ribbons 

- Touch button controls give a predictable and instan- of serial sections in the thickness range 5-200 nm. 
taneous change-over in thickness when required. - Two calibrated mechanical advances give a choice of 

- The specimen arm always "memorises" its position thickness in the semi-thin range. 
when you pause to collect your serial sections. - A comfortable, practic ultramicrotome producing 

- Frustration-free sectioning because UM IV's gravity professional sections for all purposes. 
powered cutting stroke compensates for different It is cryo-adaptable and is designed to accept the LKII 
specimens. CryoKit and CryoTools. 

LKB's range of accessories for ultramicrotomy 

LKB Trufs = disposable, plastic knife troughs, for clean 

LKII MultiPlate - wax dispenser for simple attachment 
of Trufs to knives, hot-plate for drying and staining semi- 
thin sections. 

LKI3 Easy Molds - a mold and tray assembly for em- 

LKB disposable knives for microtomy bedding today's larger F.M. specimens. Polymerized blocks 
can be removed quickly and safely, en you press the 

- LKB HistoKnifeMaker for the laboratory preparation block up with both thumbs the sides of the molds collapse 
of glass knives for microtomy. and the block simply pops out. 

- Simple operation, needs no training. 

- 20 mm and 40 mm knives can be made reproducibly 
with no waste. 

- Knives will fit most of the commercially available 
microtomes. 

LKB Instruments Inc. 
12221 Parkiawn Drive, Rockville, Maryland 20852 

Tel: (301) 881-2510 
1294 Circle No. 404 on Readers' Service Card 30 MARCH 1979 



Immunofluorescent: Localization of gonadotro- 
Research Products pin receptors in ovarian cells by indirect 

Division IVUILE immunofluorescence. Granulosa cells were incubated with human chorionic gonado- 
tropin (HOG) and subsequently with anti-- 

HcG, followed by fluorescein- 
conjugated second antibody. 

Discrete patches of fluorescence 

4" Electron microscopic 

vesicles from Torpedo California 
(electric ray) organ tissue with Fab, 

ferritin conjugated second antibody. 
. '.The section was stained for 20 sec with 

lead citrate. Ferritin molecules (anowheads) 
cover the outer surface of closed membrane 

profiles. (Tarrab-Hazdai R, et al: Proc Natl Acad 

in cytology, serology, immunology i"' dase followed sequentially with second antibody and peroxidase microbiology, and histology-is antiperoxidase Peroxidase was 
demonstrated with 3 3 5 5 Comprehensive... " d'aminobenzidene (Courtesy of MJ 

Offers antisera for visualization of '4' 0 Bren G I Research Laboratory 
antigenic substances through UV and/or Mallory Institute of Pathology 
visible light microscopy, photometry and 
electron microscopy. 

Extensive... 
Includes FITC (fluorescein) conjugates, Laries, 
ferritin conjugates, alkaline phosphatase # Inc., Research 
conjugates of antisera to human proteins, # Products Division, 
animal proteins, and second antibodies ... P.O. Box 2000, Elkhart, IN 46515 
plus an exceptionally wide selection of # Tel: 219-264-8804 
peroxidase conjugates for light or electron / Miles Laboratories, Ltd., microscopy. # P.0.Box37, 

# Stoke Court, Stoke Poges, Practical... # slough 5L2 4L'{, England At FASEB, # Tel: Farnhan Common 2151 Each vial of finished product is see us at 
accompanied by a Product Credential Booths Please send 0 More information 
giving general and lot-specific product Q2224.  about conjugated antisera from 
information, antibody titer, and label-to- # Miles Research Products. 
protein ratio.  Q A catalogue of all Miles Research 

# Products. 

AN ame_____________________________________________________ 
V (please print) Conjugated Antisera from institution____________________________ 

Miles Research Products. / Address______________________________ 

? 1979 MiLES LAEORATORiE5, iNc. Circle No. 365 on Readers' Service Card ___________________________ city State_____________ Zip 
MRP-5044 MRP-5044 



S. - 

'4, * 

4"" , ya' 
'4" '44' 

*O1t851mg 

'4'. 

.0 

- ** * A 0. - * 5 
0-. - - 0 000 * *0 0.0- '5 

* * * .0- A * * *.*g -* 0 '4'' 

A *. -0- - - 0 * 0 * 

S  - S - -  0 

* 0 - *0 0 0- * 0 

* - - *0- ' 0- 
* - 0-0 0 * 0O - 

- - - 0@ * -* - - - 

* 0  0 * S 

* - 0 * - C.. - 0 8' * .8 

* 0 * 0 - - 00 0- . . 0. 

- . 0 0 0 8 

* - 0 8 0' . .0 0 * C 

* 00. 0 . . ' S. 
* U. .0 0- 0 .0 

0 - 00 000 - * - -- - 
.0 * * 0 0 .00 0 0 

* A ** .9. - 0 .0 0 - 000.0 * - * * - - 00 0 

- 80 - 0 
* - *0.** * - -* - 00 - 

8. . - 0 8. . C - A *o - 

* S. - . 0e- . . C - . . U - 

a. .0 0 0. S 0 0 00 00 
* * .e. 0 .0 - 008 . 8 * C * - @0 -- .50 Ag 

- 80. '0. - . 8 8 
0 006 

* - Ce' . C 0 

S.  .,::..; *  80 hh1 

- C' C '-.- - - .0 



30 March 1979, Volume 203, Number 4387 SC I E 1ICE 

AMERICAN ASSOCIATION FOR Dependence on Imports of Oil 
THE ADVANCEMENT OF SCIENCE Since 1973 the world has had a series of lessons about imports of oil. 
Science serves its readers as a forum for the presenta- Unfortunately, the people of the United States seem to be slow learners. 

tion and discussion of important issues related to the ad Had they been attentive they would have noted that the United States and 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- the other oil consuming nations behave as if they were helpless. They are so 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- eager for oil that they wtll pay almost any price for it. In 1973 a curtailment 
including editorials, news and comment, and book re- in Free World production of about 10 percent for 3 months led to a quad- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the rupling of the price. Recently, a shortfall of about 5 percent has resulted in 
AAAS or the institutions with which the authors are af- increases of spot prices by 50 percent or more. It is clear that if production 
filiated. 

Editorial Board were permanently diminished somewhat further, the producing countries 
1979: E. PETER GEIDU5CHEK, wARD GOODENOUGH could at least double their take. 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. The Russians are self-sufficient with respect to oil, and they profit from 
LONG, NEAL E. MILLER, JEFFREY J. WINE 

1980: RICHARD E. BALZHISER, WALLACE S. BROECK- price increases. For reasons of power politics they have found it attractive 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY to try to stir up trouble and encourage greed in oil producing countries. 
ANT W. RossITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK Their policies, which are implemented by many willing tools, have met with 

Publisher success and will be continued. Russian clandestine activities will not be 
WILLIAM D. CAREY stopped by sending an aircraft carrier to the Middle East. They could be 

Editor curtailed only by a very high-risk nuclear confrontation. 
PHILIP H. ABELSON For the short term the probabilities are that drastic troubles will not mate- 

Editorial Staff rialize, but prudence would dictate efforts to lessen increasing dependence 
Managing Editor Business Manager on imports of oil. Despite the contribution of Alaskan oil, U.S. imports have 
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Assistant Managing Editor Production Editor increased by about 50 percent since 1973, and their cost this year will ex- 
JOHN E. RINGLE ELLEN E. MURPHY ceed $50 billion. 
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WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK which translates into an overall reduction of activity of about 10 percent. 

Research News: BEVERLY KARPLUS HARTLINE 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA But the picture with respect to synthetic liquid is more dismal. Taking into 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH  account inflation, efforts to obtain clean liquids from coal and efforts to get 
ARTHUR L. ROBINSON. Editorial Assistant, FANNIE liquids from oil shale are to be reduced even more. 
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voice usually requires more words and of- 
ten obscures the agent of action. Use first 
person, not third; do not use first person 
plural when singular is appropriate. Use a 
good general style manual, not a specialty 
style manual. The University of Chicago 

Instructions for Contributors style manual, the style manual of the 
American Institute of Physics, and the 
Style Manual for Biological Journals, 

The Editors of Science among others, are appropriate. 

Manuscripts 
Manuscripts submitted to Science for the effectiveness of communication be- 

consideration for publication can be han- tween the author and his readers. The most Prepare your manuscript in the form 
dled expeditiously if they are prepared in important goal is to eliminate ambigui- used by Science. Use bond paper for the 
the form described in these instructions, ties. In addition, improvement of sen- first copy. Submit two duplicates. Double- 

Submit an original and two duplicates of tence structure often permits readers to space title, abstracts, text, signature, ad- 
each manuscript. With the manuscript absorb salient ideas quickly. When edit- dress, references (including the lines of a 
send a letter of transmittal giving (i) the ing is extensive, with consequent danger single reference), figure legends, and tables 
name(s) of the author(s); (ii) the title of the of altered meanings, papers are returned (including titles, column headings, body, 
paper and a one- or two-sentence state- to the author for correction and approval and footnotes). Do not use single spacing 
ment of its main point; (iii) the name, ad- before type is set. Authors are free to anywhere. Put the name of the first author 
dress, and field of interest of four to six make additional changes at this stage. and the page number in the upper right- 
persons in North America but outside your Proofs. One set of galley proofs or an hand corner of every page. 
institution who you think are qualified to equivalent is provided for each paper. Paging. Use a separate page for the title; 
act as referees for your paper; (iv) the Keep alterations to a minimum, and mark number it page 1. Begin each major sec- 
names of colleagues who have reviewed them only on the galley, not on the manu- tion-text, references and notes, and figure 
your paper for you; and (v) the field script. Extensive alterations may delay legends on a new sheet. Put each table on 
or fields of interest of readers who publication by 2 to 4 weeks. a separate sheet. Place figure legends and 
you anticipate will wish to read your Reprints. An order blank for reprints tables after the references. 
paper. accompanies proofs. Title. Begin the title with a word useful 

in indexing and information retrieval (not 
"Effect" or "New"). 

Editorial Policies Writing Papers References and Notes. Number all ref- 
erences to the literature, footnotes, and ac- 

All papers submitted are considered for Organize your material carefully, put- knowledgments in a single sequence in the 
publication. The author's membership or ting the news of your finding or a state- order in which they are cited in the text. 
lack of membership in the AAAS is not a ment of the problem first, supporting de- Gather all acknowledgments into a single 
factor in selection. Papers are accepted tails and arguments second. Make sure citation, and keep them short ("I thank," 
with the understanding that they have not that the significance of your work will be not "I wish to thank"). Cite all references 
been published, submitted, or accepted for apparent to readers outside your field, even and notes but do not cite them in titles or 
publication elsewhere. Authors will usually if you feel you are explaining too much to abstracts. Cite several under one number 
be notified of acceptance, rejection, or need your colleagues. Present each step in terms when feasible. Use Bibliographic Guide 
for revision in 4 to 6 weeks (Reports) or 6 of the purpose it serves in supporting your for Editors & A uthors with the few sug- 
to 10 weeks (Articles), finding or solving the problem. Avoid gested revisions in International List of 

Types of papers. Five types of signed pa- chronological steps, for the purpose of the Periodical Title Word Abbreviations for 
pers are published: Articles, Reports, Let- steps may not be clear to the reader until abbreviations of journal names. If the jour- 
ters, Technical Comments, and Book Re- he finishes reading the paper. nal is not listed there, provide the full 
views. Familiarize yourself with the gener- Provide enough details of method and name. Use the following forms: 
al form of the type of paper you wish to equipment so that another worker can re- 
submit by looking over a recent issue of the peat your work, but omit minute and com- Journal: H. Smith, Am. J. Physiol. 98, 279 (1931). Book F. Dachille and R. Roy, Modern Very 
journal, and then follow the instructions prehensive details which are generally High Pressure Techniques (Butterworth, 

London, 1961), pp. 163-180. for that type of paper. known or which can be covered by citation Chapter: F. Dachille and R. Roy, in Reactivity of 
Reviews. Almost all Articles, Reports, of another paper. Use metric units of Solids, J. H. de Boer, Ed. (Elsevier, Am- 

and Technical Comments, whether solic- measure. If measurements were made in sterdam, 1960), p. 502. 
ited or not, are sent to two or more outside English units, give metric equivalents. Illustrations. Submit three copies of 
referees for evalu.istion of their significance Avoid specialized laboratory jargon and each diagram, graph, map, or photograph. 
and soundness. Papers that depend on abbreviations, but use technical terms as Cite all illustrations in the text and provide 
statistical references for their conclusions necessary, defining those likely to be a brief legend, to be set in type, for each. 
are sent to statisticians (in addition to known only in your field. Readers will skip Do not combine line drawings and photo- 
other referees) for review. Forms show- a paper they do not understand. They graphs in one illustration. Do not incorpo- 
ing some of the criteria reviewers are should not be expected to consult a techni- rate the legend in the figure itself. Use In- 
expected to consider are available on cal dictionary. dia ink and heavy white paper or blue-lined 
request. Choose the active voice more often than coordinate paper for line drawings and 

Editing. Papers are edited to improve you choose the passive, for the passive graphs. Use heavier lines for curves than 
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you use for axes. Place labels parallel to Do not break words at the ends of lines, used in the title may be used. Tell the re- 
the axes, using initial capital and lower- Write a brief author note, giving your posi- sults of the work, but not in terms such as 
case letters; put units of measurement in tion and address. Do not include acknowl- "____ was found," "is described," or "is 
parentheses after the label for example, edgments. Place title, subtitle, and author presented." 
Length (in). Plan your figures for the note on page 1. Begin the text on page 2. Text. Begin the text on page 3. Put the 

smallest possible printed size consistent Insert subheads at appropriate places in news first. Do not refer to unpublished 
with clarity, the text to mark your main ideas. The set work or discuss your plans for further 

Photographs should have a glossy finish, of subheads should show that your ideas work. If your paper is a short report of 
with sharp contrast between black and are presented in a logical order. Keep sub- work covered in a longer paper to be pub- 
white areas. Indicate magnification with a heads short-up to 35 characters and lished in a specialty journal, you may refer 

scale line on the photograph. spaces. to this paper if it has been accepted. Name 
Tables. Type each table on a separate Do not submit more than one illustra- the journal. If the manuscript has not been 

sheet, number it with' an Arabic numeral, tion (table or figure) for each four manu- accepted, refer to it as "in preparation." 
give it a title, and cite it in the text. Double- script pages unless you have planned care- Do not use subheads. 
space throughout. Give each column a fully for grouping. With such planning Signature. List the authors on the last 
heading. Indicate units of measure in pa- many illustrations can be accommodated page of the text and give a simple mailing 
rentheses in the heading for each column. in the article. Consult the editorial office address. 
Do not change the unit of measure within a for help in planning. Received dates. Each report will be 
column. Do not use vertical rules. Do not dated the day an acceptable version is re- 
use horizontal rules other than those in the ceived in the editorial office. 
heading and at the bottom. A column con- Reports 
taming data readily calculated from data 
given in other columns can usually be Short reports of new research results Letters 
omitted; if such a column provides essen- may vary in length from one to seven 
tial data, the columns containing the other double-spaced manuscript pages of text, The Letters section provides a forum for 
data can usually be omitted. including the bibliography. Long papers discussion of matters of general interest to 

Plan your table for small size. A one- are subject to delays in reviewing and scientists. Letters are judged only on clan- 

column table may be up to 42 characters editorial consideration. Short papers ty of expression and interest. Keep them 
wide. Count characters by counting the receive preferred treatment. Limit illus- short and to the point; the preferred length 
widest entry in each table column (whether trative material (both tables and figures) to is 250 words. The editors frequently short- 
in the body or the heading) and allow three two items, occupying a total area of no en letters. 
characters for spaces between table col- more than half of a published page (30 
umns. A two-column table may be 90 char- square inches). A research report should 
acters wide. have news value for the scientific commu- Technical Comments 

Equations and formulas. Use quadruple nity or be of unusual interest to the special- 
spacing around all equations and formulas ist or of broad interest because of its inter- Letters concerning technical papers in 
that are to be set off from the text. Most disciplinary nature. It should contain solid Science are published as Technical Coin- 
should be set off. Start them at the left research results or reliable theoretical cal- ments at the end of the Reports section. 
margin. Use the solidus for simple frac- culations. Speculation should be limited They may add information or point out 
tions, adding the necessary parentheses. and is permissible only when accompanied deficiencies. Reviews are obtained before 
But if braces and brackets are required, use by solid work. acceptance. 
built-up fractions. Identify handwritten Title. Begin the title with an important 
symbols in the margin, and give the mean- word (preferably a noun) that identifies 
ing of all symbols and variables in the text your subject. The title may be a conven- Book Reviews 
immediately after the equation. tional one (composed primarily of nouns 

and adjectives), a sentence (containing a The selection of books to be reviewed is 
verb), or a structure with a colon (Jupiter: made by the editors with the help of advis- 

Articles Its Captured Satellites). Limit it to two ers in the various specialties; arrangements 
lines of complete words of no more than 55 are then made with reviewers. A sheet of 

Articles, both solicited and unsolicited, characters per line (spaces between words instructions accompanies each book when 

may range in length from 2000 to 5000 count as one character each). Do not use it is sent to the reviewer. 
words (up to 20 manuscript pages). Write abbreviations. Type the title in the middle 
them clearly in reasonably nontechnical of page 1. 
language. Provide a title of one or two lines Abstract. Provide an abstract of 45 to 55 Cover Photographs 
of up to 26 characters per line and an words on page 2. The abstract should am- 
objective summary of 50 to 100 words plify the title but should not repeat it or Particularly good photographs that are 
indicating the scope and main finding, phrases in it. Qualifying words for terms suitable for use on the cover are desired. 
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