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Wilcox et al. (13 Apr., p. 185), 
show a convincing relation between the 
solar magnetic sector structure and the 
earth's meteorological activity as in- 
dicated by vorticity at the 300-millibar 
level. Is it possible that this interesting 
correlation may in some way be re- 
lated to Markson's observation (1) 
that there is a maximum in thunder- 
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The Laboratory Frog 

As a coauthor with E. L. Gibbs and 
G. W. Nace of a number of articles 

dealing with frog health and having 
worked with the tetracycline treatment 

(1) for the common frog diseases, I am 
in full agreement with Papermaster 
(Letters, 6 Apr., p. 10) that the treat- 
ment represents an excellent stopgap 
solution to the complex and serious 

problem of laboratory frog disease (2). 
I agree with Papermaster's suggestion 

that laboratories refuse to pay for 
dead frogs, but I seriously doubt 
whether this will lead to improved pre- 
ventative measures. Most suppliers 
already issue credit for frogs that are 
dead on arrival. 

Gibbs, Nace, and I discussed in an 
article entitled "The live frog is almost 
dead" (3) the complex reasons for the 

poor condition of the average labora- 

tory frog. Speaking as a supplier se- 

riously concerned with the quality of his 

product and the quality of science, I 

suggest that greater progress toward an 

improved laboratory frog will be made 
most quickly if researchers are willing 
to pay slightly higher costs for specially 
handled animals. 

This is not a sales pitch aimed at 

developing larger profits; it is simply a 
reflection of the fact that most of the 
time you get what you pay for, espe- 
cially in a competitive market. 

MARVIN B. EMMONS 

Science Education Division, 
Nasco, 
Fort Atkinson, Wisconsin 53538 
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The Born-Einstein Letters 

The correspondence between Albert 
Einstein and Max Born, published in 
1969 in book form in the original 
German (1), is a record of "much that 
will prove invaluable source material in 
the history of science" [Bertrand Rus- 
sell in the foreword (2)]. It therefore 
seems important to correct an unfortu- 
nate slip in the English translation of 
the letters (2) which makes it incor- 

rectly appear that criticism of Fritz 
Haber, in which Einstein joined Born, 

applied to Kasimir Fajans. 
One reads in Einstein's letter of 27 

January 1920 (2, p. 21): "Haber is com- 

plaining bitterly about Fajans. You have 
described the latter very well. He is 
unaware of the number of arbitrary as- 

sumptions he makes and vastly over- 
estimates the value of consistent re- 
stilts .. ." 

The German original (1, p. 32) reads: 
"Uber den Fajans schimpft auch Haber 

tiichtig. Letzteren hast Du sehr gut 
gekennzeichnet. Er merkt nichts von der 
Zahl seiner willkiirlichen Annahmen 
und iiberschatzt deshalb den Wert der 

gefundenen Obereinstimmungen mass- 
los. .. " 

In the English translation, the se- 

quence of the two names was changed 
from that in the German original, but 
the word "latter" was not correspond- 
ingly replaced by "former." Clearly, in 
the German original, it was not Fajans, 
but Fritz Haber whom Born "described 

very well" with criticism which Einstein 
then amplified. 

The error affected a man of out- 

standing merits. Fajans' part in laying 
the foundations of classical radiochemis- 

try is history [for example, the Fajans- 
Soddy displacement law, which was 
formulated by Fajans independently 
and published in 1913, slightly before 
the paper by Soddy (3)]. Hardly less 
fundamental are his contributions to 
the theory of chemical binding [the 
Born-Fajans-Haber correlation (4), the 

"Fajans Rules" on polarity, and the 

comprehensive experimental studies and 
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Einstein's opinion of his friend Haber 
is illustrated in an earlier letter to Born, 
of 9 December 1919 (2, p. 19). Citing 
his "forceful methods for trying to 
wrest truth from nature," Einstein calls 
Haber "a kind of raving barbarian, but 
very interesting all the same." Privileged 
by long friendships both with the late 
Fritz Haber and with Kasimir Fajans 
(now professor emeritus at the Univer- 
sity of Michigan), I agree with Fajans' 
characteristically objective comment to 
me that Einstein's criticism of Haber "is 
too sharp and too general." 

It seems to me that Haber might well 
be judged a "romantical" scientist un- 
der the scheme once proposed by Wil- 
helm Ostwald (5), who classified great 
scientists depending on their "psychog- 
raphy," or work style, into two types: 
"romantical" and "classical." Fajans 
seems to fit the "classical" definition. 

MAX A. BREDIG 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830 
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The Fudge Factor 

Richard Westfall (23 Feb., p. 751) 
describes the more or less arbitrary na- 
ture of Newton's corrections to his cal- 
culations of the velocity of sound in 

air, the acceleration of gravity at Paris 

(from the moon's motion), and the 

precession of the equinoxes. The term 

"fudge factor" is applied to these cor- 
rections. However, in fairness to New- 

ton, one should also point out that the 

process of reasoning backward from an 

experimental result to correct an in- 

adequate theoretical result is not neces- 

sarily dishonest. It may in fact be 

wholly scientific when used to extract 
information about probable side effects; 
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- discussion, Newton apparently postu- 

lated some physical effects in air which 
might account for the inadequacy of 
his calculations of the velocity of sound. 

- i Such hypotheses were not in themselves 
unjustified. Scientific progress often 

takes its beginning from inspired 
guesses. The burden of disproof rests 
upon the experimenter. Wrong is only 
done if the calculator pretends to assign 
quantitative exactitude to each of sev- 
eral hypothetical effects which together 

invoked to account for a total dis- 
Vt - - , are crepancy. Newton's analysis merely sug- 

  ' -  I l t4 4 gests that the individual effects may 
 have magnitudes of the order he as- 

stgned, and it should not be read in any 

 -- - --..--  other light. Considering the primitive 

 . . e of the knowledge of thermody- 
-- namics in the late 17th century, his 

- - --  .  W 1 speculations about the velocity of waves 
in damp air were probably the best that 

 could be done. 
- There is nothing unsound in making 

- -.P hypotheses to bring theory and experi- 
ment into agreement; but the hypoth- 

 eses should be tested out by further in- 
: -k -.#  igation, and not presented as the 

:.3 .. -  . ::A-.-3-t- last word. 

GERALD MCHUGH 

lO.xU)3/ 

Circle No. 83 on Reoders' Service Cord Akron, Ohio 44314 

Readers who found Westfall's ar- 

SARGENTWELCH tide "Newton and the fudge factor," 
of great interest, as I did, might like Nw to look at what one man, at least, took 
to be some fudging in Newton's de- nH muecrroaes 

* - velopment of calculus-or "fiuxions," VIJUth plug-in as he called it. I am referring, of 

course, to George Berkeley's The Ana- 
, lyst (1734) and the additional writing 

to which it led. This can be found in 
Now you can have the convenience 
of a whole drawerful of pH electrodes any collection of Berkeley's works. 
, . , without the storage mess. . and - Not only is it of historical interest, but 
save money tool there are points raised which even now 

a teacher of introductory calculus, in 
W.hen you've got a pH job to do,pick. 
your electrode, the right length particular, might do well to ponder. 
cable . . . plug in and twist.. - and Incidentally, is there not a moral to 
you're ready to go Break an electrode be found in all of this? Is it not likely 

and that's all you replace .. - your that a time will come when some of 
cable, still has a useful life the work of which we are now most 
electrode/cable assemblies and eous fudges? Nor is it too hard to 

j 7 electrodes +8 cables roud will be seen to contain out- 
I consummate convenience, some places in which this might 

me about. Our "renormalizations," 
instance, may some time be called 

I  V SARGENT-WELCH Sargent-We oh Scientific Company a much less charitable name. It 
ms now to be agreed that some of 

  ft-- ,, 7300 North Linder Avenue - 

Skokie, Illinois 60073 early papers on relativity contained 
(312) 677-000. - - ual mistakes, which had the same 

ect as fudges. 
SkoktelAnaheimlB.irminghamCincinnati/Cleveland/DallaS In one sense, we need not make too 

Denver/Detroit/Springfield, N.j.IToronto/Montreal/Va.ncouv 
ch of all this. It would appear that 
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"to fudge is human." But because of Effects of Marijuana Use 
that very fact, we should be ready to 
admit the possibility that we may, per- John Kaplan's review (12 Jan., p. 
haps almost unconsciously, have com- 167) of the recent American and Ca- 
mitted a fudge, or overlooked one by nadian government-sponsored reports 
someone else. Recently, when Dingle (1) (1, 2) on cannabis does justice to 
and others suggested that there is some- neither. 
thing wrong-call it a mistake or call Like the British Wootton Report of 
it a fudge-with the theory of rela- 1968 (3), these North American stud- 
tivity, what they encountered could ies did, indeed, recommend a more 
scarcely be described by any term humanitarian approach to the legal 
other than "persecution." Earlier, 0' Ra- issues. What Kaplan fails to mention 
hilly, who had rather similar experi- is that the reports contain much cau- 
ences, said that the heretic is treated tionary clinical material which led both 
worse in physics than in theology. We the American commission (1, p. 134) 
should remember that a theory which and the Canadian commission (2, p. 
is to a great extent true may still be 301) to conclude, as had the British 
fudged here and there; those who committee (3, Section 71), that the 
point this out are in the same posi- use of marijuana was to be discour- 
tion as physicians who tell us that, aged for various individual and public 
while we are mainly healthy, we have reasons. 
such and such an illness, which for- These reasons are perhaps best stated 
tunately can be cured. by the Canadian commission (2, p. 274): 

H. L. ARMSTRONG 
Department of Physics, To sum up, then, it seems to us that * 
Queen's University, there are at least four major grounds for lithe new look 
Kingston, Ontario, Canada social concern: the probably harmful ef' * U.... 

fect of cannabis on the maturing process * 
Reference in adolescents; the implications for safe U flUflD.wuiiuuiijrii 

driving arising from impairment of cogni- 
1. H. Dingle, Science at the Crossroads (Martin tive functions and psychomotor abilities, 

Brian and OKeeffe, London, 1972). from the additive interaction of cannabis Nalgene? Burets 
and alcohol, and from the difficulties of These burets do everything glass does While reading Westf all's article I recognising or detecting cannabis intoxi- . . . except break. Now you 

was reminded of an anecdote told by cation; the possibility suggested by reports can have an individually cali- 
the late J. C. McLennan during a lec- in other countries and clinical observations brated transparent buret 
ture at the University of Toronto about on this continent, that the long-term heavy that will not break in normal use of cannabis may result in a significant use. Only a slight meniscus 40 years ago. amount of mental deterioration and dis- makes readings easier, more 

McLennan said, as I remember, "One order; and the role played by cannabis accurate. The crystal clear 
time I remarked enthusiastically to Nils in the development and spread of multi- acrylic body, tip, and leak- - 

Bohr, how wonderful it was that his drug use by stimulating a desire for drug p roof stopcock are unaf- experiences and lowering nh'bt' bt fected by all the usual ti- equations yielded such an accurate drug experimentation. iiitonsaou trants. The Teflon TFE plug value of Rydberg's constant. Nils said - never needs lubrication, is a pleasure to turn. Stopcock 
to me Of course, McLennan, I made A number of people have discon- assembly easily removed for 
it come out that way.'', tinued the use of cannabis because of straight-through cleaning. 

"Perhaps these and other problems, and even con- Clearly the precision burets - McLennan then said to us, for industrial labs, schools, that is the difference between Nils Bohr tinuing users are becoming more willing and in the field. Sizes: 10, 
and me." to admit that-as Gabriel Nahas dem- 25, 50, 100 ml. (Cat. No. 

BoULTBEE onstrates in his excellent coverage of 3650). Order from your Lab ARTHUR H. Supply Dealer. For further 70 Bush A venue, the subject (4)-marijuana is a "de- information write Dept. 
Greenwich, Connecticut 06830 ceptive weed." 4206c, Nalgene Labware Divi- 

CONRAD J. SCHwARz sion, Rochester, N.Y. 14602. 
In reply to McHugh, I am unable Student Health Service and 

to find in Newton's language any Department of Psychiatry, 
grounds for the assertion that he of- University of British Columbia, 
fered the two corrections to the velocity Vancouver 8, Canada Nulpfl?LabtVare... 
of sound as hypotheses to account for tim peImws.nt repl.cenwnts. 
the discrepancy. He did not present References 
them in such a manner. Moreover, 1. National Commission on Marihuana and Drug 
he assigned "quantitative exactitude" Abuse, Marihuana: A Signal of Misunderstand- 

ing (Government Printing Office, washington, to them, and did so without any evi- Dc., 1972). 
dence external to the calculation that 2. Commission of Inquiry into the Non-Medical 

such "side effects" even exist. Use of Drugs, Cannabis (Information Canada, Ottawa, 1972). 
RICHARD S. WESFALL 3. Advisory Committee on Drug Abuse, Cannabis 

(Her Majesty's Stationery Office, London, 1968). Clare Hall, Herschel Road, 4. G. 0. Nahas, Marihuana: The Deceptive Weed 
Cambridge, CB3 9AL, England (Raven, New York, 1972). 
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