
vuryune KNOWS This leads to a clear philosophical dis- 

the differences between Rowland and Mo- NEW 

tinction which appears to be at the basis of that lina and the fluorocarbon industry There 
is, on the one hand, the review involved in 2+2=22 required the refereeing of published papers and, on the other hand, the much more stringent 

to the effect that the theory has been 
but not everyone test of nature. Thus one hears statements * 

knows that around for a year and no one has seriously re cI1 I 11 

challenged it. This is somehow regarded as 
establishing its validity, which, of course, it 

does not. Similar reasoning is implicit in from Waters - the Liquid 
U *uuumuumii aim = the statements in the Rowland-Molina let- 

ter concerning removal mechanisms and Chromatography People 
heterogeneous processes. 

BETTER All of the above would indeed be aca- 
demic if it were not for the fact that Row- 
land has asked for a fluorocarbon ban. LC Components and 

ULUK SLIDES __ This is the stage at which the implicit as- Supplies Catalog. 
sumption of correctness of the conclusions --- 49. 

The special value of the Illumitran 3 is in enters the picture. If that is not the case, ' 's'  l6pgs.Acomplete listing 
how it helps improve your original transpar- how is it that other eminent scientists, not .7j.NN* of components required 
ency; how it makes it easy to correct, en- related to industry, have said the evidence - for high performance 
hance or enlarge the almost perfect slide, is not conclusive and a ban is premature? liquid chromatography 
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Exposure is controlled simply by a direct It is clear that experiments can be per- 

reading meter coupled to the flash stage. You formed to validate or invalidate the theo- 
get correct setting whether compensating for retical conclusions and that no undue risk Circle No. 73 on Readers' Service Card 
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intensity ranges: one for conventional day- i. p JESsON  Ask for AN 154. 
light color films, the second, for the new CentralResearch & Development 
color duping emulsions. Color temperature is Circle No. 74 on Readers' Service Card 

56000 K. Department, F. I. duPont de Nemours & 
a constant Company, Wilmington, Delaware 19898 

Ask your dealer or write for a brochure Analysis of 
and learn why experts consider the Illumitran References and Notes Pharmaceutical Products. 
3 THE transparency duplicator. 1. A value of 280 percent has been calculated using ANALYSIS 12 pgs A useful guide to 

the original (2) set of HO, rate constants (N. D. F OF assaying drug products 
Sze, personal communication). PFIARMACEIJTICAL 

2. 5. C. Wofsy, M. B. McElroy, N. D. Sze, Science PrtooucTs faster and more econom- 
i87,535 ([975). N i ically by LC. Cough 

3. M. J. Molina and F. S. Rowland, Nature (London) . 'P.. preparations, antibiotics, 
249,810(1974). I vitamins, tranquilizers 

4 ______ Geophys. Res. Lett. 1, 309 (1974). 
5. This was originally detected by R. A. Rassmussen ,NN'NN and other product sep- 

and first reported by J. E. Lovelock, Nature (Lon- ,,. ,,. ,.,,,,, ..: C> . arations are described. 
don)256, 193(1975). i iii Ask for AN 138, 

Circle No. 75 an Readers' Service Card 

The "Greenhouse Effect" 

The term "greenhouse effect" continues free from 
NNN/IN,  to be incorrectly applied to the effect of the 

N 2 2 . oJ >iNYstg atmosphere in warming the earth's surface 

by absorbing and reradiating infrared radi- <K 
BOWENS ILLUMITRAN 3 ation. In fact, because of the importance of 

understanding climatic change (including W A ILIIS 

the versatile super duper man-induced change), use of the term is ... ., ASSOCIATES 
becoming part of "accepted knowledge" 

______________________________________ (1). 165 Maple Street, Milford, Ma 01757 
The facts as they relate to the atmo- Telephone (617) 478-2000 

* sphere are simply that the cloudless atmo- The Liquid Chromatography People 
- * :.  * SCIENCE, VOL. 190 

- 006 

vuryune KNOWS This leads to a clear philosophical dis- 

the differences between Rowland and Mo- NEW 

tinction which appears to be at the basis of that lina and the fluorocarbon industry There 
is, on the one hand, the review involved in 2+2=22 required the refereeing of published papers and, on the other hand, the much more stringent 

to the effect that the theory has been 
but not everyone test of nature. Thus one hears statements * 

knows that around for a year and no one has seriously re cI1 I 11 

challenged it. This is somehow regarded as 
establishing its validity, which, of course, it 

does not. Similar reasoning is implicit in from Waters - the Liquid 
U *uuumuumii aim = the statements in the Rowland-Molina let- 

ter concerning removal mechanisms and Chromatography People 
heterogeneous processes. 

BETTER All of the above would indeed be aca- 
demic if it were not for the fact that Row- 
land has asked for a fluorocarbon ban. LC Components and 

ULUK SLIDES __ This is the stage at which the implicit as- Supplies Catalog. 
sumption of correctness of the conclusions --- 49. 

The special value of the Illumitran 3 is in enters the picture. If that is not the case, ' 's'  l6pgs.Acomplete listing 
how it helps improve your original transpar- how is it that other eminent scientists, not .7j.NN* of components required 
ency; how it makes it easy to correct, en- related to industry, have said the evidence - for high performance 
hance or enlarge the almost perfect slide, is not conclusive and a ban is premature? liquid chromatography 

s stems. Ask for DS 012. 
Exposure is controlled simply by a direct It is clear that experiments can be per- 

reading meter coupled to the flash stage. You formed to validate or invalidate the theo- 
get correct setting whether compensating for retical conclusions and that no undue risk Circle No. 73 on Readers' Service Card 

originals of varying density or for color cor- is involved in taking the time to perform 
recting filters. You can copy originals up to 
4 x 5; make or copy filmstrips; crop; make them. Large-scale government and indus- Analysis of Fossil Fuels by 
blowups and reductions; internegatives and try programs are under way. Under these Liquid Chromatography. 
Polaroid?, prints. In fact, we can't tell you all circumstances, reason would appear to dic- .- -.  12 
its uses. Illumitran owners constantly tell us tate that we should permit science to pur- FOSSIL FUELS pgs Describes a van- 
of new applications, sue its normal course to enable public poli-  y"'" ""' ety of LC techniques 

used to separate and 
A built-in automatically controlled elec- cy-makers to make informed judgments !;N< NNN , analyze fossil fuels, re- 

tronic flash gives you a 5:1; repeatable con- based on fact. , fined oils, and environ- 
tin uously variable output in each of two T. L. CAIRNS K1 >. mental pollutants. 
intensity ranges: one for conventional day- i. p JESsON  Ask for AN 154. 
light color films, the second, for the new CentralResearch & Development 
color duping emulsions. Color temperature is Circle No. 74 on Readers' Service Card 

56000 K. Department, F. I. duPont de Nemours & 
a constant Company, Wilmington, Delaware 19898 

Ask your dealer or write for a brochure Analysis of 
and learn why experts consider the Illumitran References and Notes Pharmaceutical Products. 
3 THE transparency duplicator. 1. A value of 280 percent has been calculated using ANALYSIS 12 pgs A useful guide to 

the original (2) set of HO, rate constants (N. D. F OF assaying drug products 
Sze, personal communication). PFIARMACEIJTICAL 

2. 5. C. Wofsy, M. B. McElroy, N. D. Sze, Science PrtooucTs faster and more econom- 
i87,535 ([975). N i ically by LC. Cough 

3. M. J. Molina and F. S. Rowland, Nature (London) . 'P.. preparations, antibiotics, 
249,810(1974). I vitamins, tranquilizers 

4 ______ Geophys. Res. Lett. 1, 309 (1974). 
5. This was originally detected by R. A. Rassmussen ,NN'NN and other product sep- 

and first reported by J. E. Lovelock, Nature (Lon- ,,. ,,. ,.,,,,, ..: C> . arations are described. 
don)256, 193(1975). i iii Ask for AN 138, 

Circle No. 75 an Readers' Service Card 

The "Greenhouse Effect" 

The term "greenhouse effect" continues free from 
NNN/IN,  to be incorrectly applied to the effect of the 

N 2 2 . oJ >iNYstg atmosphere in warming the earth's surface 

by absorbing and reradiating infrared radi- <K 
BOWENS ILLUMITRAN 3 ation. In fact, because of the importance of 

understanding climatic change (including W A ILIIS 

the versatile super duper man-induced change), use of the term is ... ., ASSOCIATES 
becoming part of "accepted knowledge" 

______________________________________ (1). 165 Maple Street, Milford, Ma 01757 
The facts as they relate to the atmo- Telephone (617) 478-2000 

* sphere are simply that the cloudless atmo- The Liquid Chromatography People 
- * :.  * SCIENCE, VOL. 190 

- 006 

vuryune KNOWS This leads to a clear philosophical dis- 

the differences between Rowland and Mo- NEW 

tinction which appears to be at the basis of that lina and the fluorocarbon industry There 
is, on the one hand, the review involved in 2+2=22 required the refereeing of published papers and, on the other hand, the much more stringent 

to the effect that the theory has been 
but not everyone test of nature. Thus one hears statements * 

knows that around for a year and no one has seriously re cI1 I 11 

challenged it. This is somehow regarded as 
establishing its validity, which, of course, it 

does not. Similar reasoning is implicit in from Waters - the Liquid 
U *uuumuumii aim = the statements in the Rowland-Molina let- 

ter concerning removal mechanisms and Chromatography People 
heterogeneous processes. 

BETTER All of the above would indeed be aca- 
demic if it were not for the fact that Row- 
land has asked for a fluorocarbon ban. LC Components and 

ULUK SLIDES __ This is the stage at which the implicit as- Supplies Catalog. 
sumption of correctness of the conclusions --- 49. 

The special value of the Illumitran 3 is in enters the picture. If that is not the case, ' 's'  l6pgs.Acomplete listing 
how it helps improve your original transpar- how is it that other eminent scientists, not .7j.NN* of components required 
ency; how it makes it easy to correct, en- related to industry, have said the evidence - for high performance 
hance or enlarge the almost perfect slide, is not conclusive and a ban is premature? liquid chromatography 

s stems. Ask for DS 012. 
Exposure is controlled simply by a direct It is clear that experiments can be per- 

reading meter coupled to the flash stage. You formed to validate or invalidate the theo- 
get correct setting whether compensating for retical conclusions and that no undue risk Circle No. 73 on Readers' Service Card 

originals of varying density or for color cor- is involved in taking the time to perform 
recting filters. You can copy originals up to 
4 x 5; make or copy filmstrips; crop; make them. Large-scale government and indus- Analysis of Fossil Fuels by 
blowups and reductions; internegatives and try programs are under way. Under these Liquid Chromatography. 
Polaroid?, prints. In fact, we can't tell you all circumstances, reason would appear to dic- .- -.  12 
its uses. Illumitran owners constantly tell us tate that we should permit science to pur- FOSSIL FUELS pgs Describes a van- 
of new applications, sue its normal course to enable public poli-  y"'" ""' ety of LC techniques 

used to separate and 
A built-in automatically controlled elec- cy-makers to make informed judgments !;N< NNN , analyze fossil fuels, re- 

tronic flash gives you a 5:1; repeatable con- based on fact. , fined oils, and environ- 
tin uously variable output in each of two T. L. CAIRNS K1 >. mental pollutants. 
intensity ranges: one for conventional day- i. p JESsON  Ask for AN 154. 
light color films, the second, for the new CentralResearch & Development 
color duping emulsions. Color temperature is Circle No. 74 on Readers' Service Card 

56000 K. Department, F. I. duPont de Nemours & 
a constant Company, Wilmington, Delaware 19898 

Ask your dealer or write for a brochure Analysis of 
and learn why experts consider the Illumitran References and Notes Pharmaceutical Products. 
3 THE transparency duplicator. 1. A value of 280 percent has been calculated using ANALYSIS 12 pgs A useful guide to 

the original (2) set of HO, rate constants (N. D. F OF assaying drug products 
Sze, personal communication). PFIARMACEIJTICAL 

2. 5. C. Wofsy, M. B. McElroy, N. D. Sze, Science PrtooucTs faster and more econom- 
i87,535 ([975). N i ically by LC. Cough 

3. M. J. Molina and F. S. Rowland, Nature (London) . 'P.. preparations, antibiotics, 
249,810(1974). I vitamins, tranquilizers 

4 ______ Geophys. Res. Lett. 1, 309 (1974). 
5. This was originally detected by R. A. Rassmussen ,NN'NN and other product sep- 

and first reported by J. E. Lovelock, Nature (Lon- ,,. ,,. ,.,,,,, ..: C> . arations are described. 
don)256, 193(1975). i iii Ask for AN 138, 

Circle No. 75 an Readers' Service Card 

The "Greenhouse Effect" 

The term "greenhouse effect" continues free from 
NNN/IN,  to be incorrectly applied to the effect of the 

N 2 2 . oJ >iNYstg atmosphere in warming the earth's surface 

by absorbing and reradiating infrared radi- <K 
BOWENS ILLUMITRAN 3 ation. In fact, because of the importance of 

understanding climatic change (including W A ILIIS 

the versatile super duper man-induced change), use of the term is ... ., ASSOCIATES 
becoming part of "accepted knowledge" 

______________________________________ (1). 165 Maple Street, Milford, Ma 01757 
The facts as they relate to the atmo- Telephone (617) 478-2000 

* sphere are simply that the cloudless atmo- The Liquid Chromatography People 
- * :.  * SCIENCE, VOL. 190 

- 006 



sphere is largely transparent to the 
radiation, but is largely opaque to th 
frared radiation emitted by the earth's 
face Much of the energy absorbed in 

atmosphere is radiated back to thewith the result that the mean tempera Y  
of the earth's surface is about 35"C (63 F) tIc I KLSt c.  S 
higher than it would be if the atmosphere were absent. Glass also absorbs infr 
radiation while transmitting visible 
ation hence the term "greenhouse ef- 
fect." 

However, greenhouses are warmer than 
the surrounding air because the glass pre- 
vents the warm air inside from rising and 
removing heat from the greenhouse Ab- 
sorption of infrared radiation by the glass 
contributes only a little to the warming ef- I 
fect. Polyethylene sheets, even though they N 

are largely transparent to infrared radi- N 

ation, are just about as effective as glass in 
greenhouses The essential facts were es- 
tablished by a simple experiment carried 
out by Johns Hopkins University physicist 
Robert W. Wood in 1909. He found that 
two model greenhouses, one covered with 
glass and the other with rock salt (which is 
transparent to both short- and long-wave 
radiation) reached very nearly the same . 
high temperatures. Thus the "greenhouse 
effect" results from suppression of vertical 
convection by a rigid lid. 

Persistence of the term "greenhouse ef- 
fect" in the face of verified fact is an inter- 
esting phenomenon in its own right. - 

haps we feel more comfortable with the il- 
lusion that we live within a rigid protecting 
envelope. However, it should be noted that N.,.,. 
agriculturalists, who are well aware of how 
greenhouses work, do not apply the term 14 ractometteAIpha 200 
"greenhouse effect" to the atmosphere. 

In 1963 we proposed in a textbook (2) 
that the term "atmosphere effect" should 
replace "greenhouse effect" as applied to Buchier's new fraction collector has.much.01' 
the atmosphere. The suggestion has ha going for it than a pretty new face. It *quipp9 WIth standard.f.atures .u justc.an't find on other fraction 
detectable effect on popular or scien 
literature. So long as references to coil ector& The Alpha.200 is complete.f time, d an.d volum.e modes.of coIls.otion. It ha.200 t*b 

greenhouse effect" appeared only ra capa.city yet m.sures.less than.i/4 sq. fe.t an 
in the literature, misconceptions en 
dered by the term probably were of I fit into an ordinary household refrigerator. Reli 100% solid state c.ito.uitry, a.iift-off coile.otion p1 
consequence. But in view of the greatl form.. an electronic digital display and "Uqu.iFu 
creased interest of the radiative prope 
of the atmosphere, it is time that scien a un.ique overf.lo.w dete.c.tion devlc.e...- are some the new features. correct their misconceptions and clea if ,edidn'lthink thiawas the best fraction 
their language collector on the market, we v ouldn't have made 

ROBERT G. FLEA We believe you'll share our enthusiasm when ' 
JOOST A. BUsIN.learn more about the Alpha 200. Write Todayl 
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