
12. R. A. Peters, Nature 177, 426 (1956). 
13. is. Chance, Science 120, 767 (1954). 
14. R. W. Miner, Ann. N.Y. Acad. Sci. 63, 637 

(1956). 
15. H. G. Crabtree, Biochem. J. 23, 536 (1929). 
16. B. Chance and B. Hess, Ann. N.Y. Acad. Sci. 

63, 1008 (1956). 
17. 0. Warburg and W. Christian, Biochem. Z. 

314, 399 (1943). 
18. J. P. Greenstein, Cancer Research 16, 641 

(1956). 
19. B. Chance and L. N. Castor, Science 116, 200 

(1952). 
20. E. F. Racker, Ann. N.Y. Acad. Sci. 63, 1017 

(1956). 
20a. H. K. Ibsen, E. L. Coe, R. W. McKee, Bio- 

chim. et Biophys. Acta 30, 384 (1958). 
21. B. Chance and B. Hess, "Electron transfer 

in the mammalian cell," in preparation. 
22. - , "Crossover phenomena in mitochron- 

dria of the ascites tumor cell," in preparation. 
23. P. M. Nossal, Australian J. Exptl. Biol. Med. 

Sci. 31, 583 (1953). 
24. B. Chance and G. R. Williams, J. Biol. Chem. 

217, 395 (1955). 
25. B. Hess and B. Chance, "Chemical events 

following addition of glucose to ascites tumor 
cells," in preparation. 

26. B. Chance and G. R. Williams, J. Biol. Chem. 
217, 383 (1955). 

27. L. N. Castor and B. Chance, ibid. 217, 453 
(1955). 

28. A. E. Reif and V. R. Potter, Cancer Research 
13, 49 (1953). 

29. J. G. Kidd, R. J. Winzler, D. Burk, ibid. 4, 
547 (1944). 

12. R. A. Peters, Nature 177, 426 (1956). 
13. is. Chance, Science 120, 767 (1954). 
14. R. W. Miner, Ann. N.Y. Acad. Sci. 63, 637 

(1956). 
15. H. G. Crabtree, Biochem. J. 23, 536 (1929). 
16. B. Chance and B. Hess, Ann. N.Y. Acad. Sci. 

63, 1008 (1956). 
17. 0. Warburg and W. Christian, Biochem. Z. 

314, 399 (1943). 
18. J. P. Greenstein, Cancer Research 16, 641 

(1956). 
19. B. Chance and L. N. Castor, Science 116, 200 

(1952). 
20. E. F. Racker, Ann. N.Y. Acad. Sci. 63, 1017 

(1956). 
20a. H. K. Ibsen, E. L. Coe, R. W. McKee, Bio- 

chim. et Biophys. Acta 30, 384 (1958). 
21. B. Chance and B. Hess, "Electron transfer 

in the mammalian cell," in preparation. 
22. - , "Crossover phenomena in mitochron- 

dria of the ascites tumor cell," in preparation. 
23. P. M. Nossal, Australian J. Exptl. Biol. Med. 

Sci. 31, 583 (1953). 
24. B. Chance and G. R. Williams, J. Biol. Chem. 

217, 395 (1955). 
25. B. Hess and B. Chance, "Chemical events 

following addition of glucose to ascites tumor 
cells," in preparation. 

26. B. Chance and G. R. Williams, J. Biol. Chem. 
217, 383 (1955). 

27. L. N. Castor and B. Chance, ibid. 217, 453 
(1955). 

28. A. E. Reif and V. R. Potter, Cancer Research 
13, 49 (1953). 

29. J. G. Kidd, R. J. Winzler, D. Burk, ibid. 4, 
547 (1944). 

30. V. R. Potter, ibid. 16, 658 (1956). 
31. 0. Warburg and E. Negelein, Biochem. Z. 

214, 64 (1929). 
32. B. Chance, in Methods in Enzymology, S. P. 

Colowick and N. O. Kaplan, Eds. (Academic 
Press, New York, 1957), vol. 4, p. 273. 

33. L. Ernster, 0. Jailing, H. Loiw, O. Lindberg, 
Exptl. Cell Research Suppl. 3, 124 (1955). 

34. B. Chance, in Enzymes: Units of Biological 
Structure and Function, O. H. Gaebler, Ed. 
(Academic Press, New York, 1956), p. 447. 

35. --- and G. R. Williams, Advances in En- 
zymol. 17, 65 (1956). 

36. B. Chance, in The Mechanism of Enzyme 
Action, W. D. 'McElroy and B. Glass, Eds. 
(Johns Hopkins Press, Baltimore, 1954), p. 
399. 

37. , Nature 169, 215 (1952). 
38. - ----,J, .Biol. Chem. 233, 1223 (1958). 
39. D. Garfinkel, in preparation. 
40. B. Chance and G. R. Williams, J. Biol. Chem. 

217, 429 (1955). 
41. D. B. Polls and H. W. Schmuckler, Abstr. 

Am. Chem. Soc. Meeting, New York, Sept. 
1954, 126, 72C. 

42. K. Kaziwara, Cancer Research 14, 795 (1954). 
43. T. S. Hauschka, S. T. Grinell,; L. Revesz, 

G. Klein, J. Natl. Cancer Inst. 19, 13 (1957). 
44. H. A. Lardy and H. Wellman, J. Biol. Chem. 

195, 215 (1952). 
45. 0. Lindberg, M. Ljunggren, L. Ernster, L. 

Revesz, Exptl. Cell Research 4, 243 (1953). 
46. J. H. Quastel and I. J. Bickris, Nature 183, 

281 (1959). 
47. B. Hess and B. Chance, "Phosphorylation 

30. V. R. Potter, ibid. 16, 658 (1956). 
31. 0. Warburg and E. Negelein, Biochem. Z. 

214, 64 (1929). 
32. B. Chance, in Methods in Enzymology, S. P. 

Colowick and N. O. Kaplan, Eds. (Academic 
Press, New York, 1957), vol. 4, p. 273. 

33. L. Ernster, 0. Jailing, H. Loiw, O. Lindberg, 
Exptl. Cell Research Suppl. 3, 124 (1955). 

34. B. Chance, in Enzymes: Units of Biological 
Structure and Function, O. H. Gaebler, Ed. 
(Academic Press, New York, 1956), p. 447. 

35. --- and G. R. Williams, Advances in En- 
zymol. 17, 65 (1956). 

36. B. Chance, in The Mechanism of Enzyme 
Action, W. D. 'McElroy and B. Glass, Eds. 
(Johns Hopkins Press, Baltimore, 1954), p. 
399. 

37. , Nature 169, 215 (1952). 
38. - ----,J, .Biol. Chem. 233, 1223 (1958). 
39. D. Garfinkel, in preparation. 
40. B. Chance and G. R. Williams, J. Biol. Chem. 

217, 429 (1955). 
41. D. B. Polls and H. W. Schmuckler, Abstr. 

Am. Chem. Soc. Meeting, New York, Sept. 
1954, 126, 72C. 

42. K. Kaziwara, Cancer Research 14, 795 (1954). 
43. T. S. Hauschka, S. T. Grinell,; L. Revesz, 

G. Klein, J. Natl. Cancer Inst. 19, 13 (1957). 
44. H. A. Lardy and H. Wellman, J. Biol. Chem. 

195, 215 (1952). 
45. 0. Lindberg, M. Ljunggren, L. Ernster, L. 

Revesz, Exptl. Cell Research 4, 243 (1953). 
46. J. H. Quastel and I. J. Bickris, Nature 183, 

281 (1959). 
47. B. Hess and B. Chance, "Phosphorylation 

efficiency of the intact cell. I. Glucose-oxygen 
titrations in ascites tumor cells," in prepa- 
ration. 

48. A. C. Aisenberg and V. R. Potter, I. Biol. 
Chem. 215, 737 (1955). 

49. H. Holzer, J. Witt, R. Freytag-Hilf, Biochem. 
Z. 329, 467 (1958). 

50. E. Coe, K. Ibsen, R. W. McKee, Federation 
Proc. 17, 203 (1958). 

51. B. Chance, in Proceedings of the Ciba Foun- 
dation Symposium on the Regulation of Cell 
Metabolism (Churchill, London, in press). 

52. D. Garfinkel, J. Higgins, J. D. Rutledge, 
"A digital computer program for the study 
of chemical kinetics," in preparation. 

53. B. Chance, D. Garfinkel, J. Higgins, "A 
minimum hypothesis for the dynamics of in- 
teractions between glycolysis and respiration 
in ascites tumor cells," in preparation. 

54. E. Slater and F. A. Holton, Biochem. J. 55, 
530 (1953). 

55. A. C. Aisenberg and V. R. Potter, J. Biol. 
Chem. 224, 1115 (1957). 

56. P. Siekevitz and V. R. Potter, ibid. 215, 237 
(1955). 

57. B. Chance, ibid. 226, 595 (1957). 
58. A. Fleckenstein, J. Janke, R. E. Davies, H. 

A. Krebs, Nature 174, 1081 (1954). 
59. B. Chance and C. M. Connelly, Nature 179, 

1235 (1957). 
60. R. Wu and E. Racker, Federation Proc. 16, 

274 (1957). 
61. This research was supported in its later 

phases by a grant from the American Cancer 
Society. 

efficiency of the intact cell. I. Glucose-oxygen 
titrations in ascites tumor cells," in prepa- 
ration. 

48. A. C. Aisenberg and V. R. Potter, I. Biol. 
Chem. 215, 737 (1955). 

49. H. Holzer, J. Witt, R. Freytag-Hilf, Biochem. 
Z. 329, 467 (1958). 

50. E. Coe, K. Ibsen, R. W. McKee, Federation 
Proc. 17, 203 (1958). 

51. B. Chance, in Proceedings of the Ciba Foun- 
dation Symposium on the Regulation of Cell 
Metabolism (Churchill, London, in press). 

52. D. Garfinkel, J. Higgins, J. D. Rutledge, 
"A digital computer program for the study 
of chemical kinetics," in preparation. 

53. B. Chance, D. Garfinkel, J. Higgins, "A 
minimum hypothesis for the dynamics of in- 
teractions between glycolysis and respiration 
in ascites tumor cells," in preparation. 

54. E. Slater and F. A. Holton, Biochem. J. 55, 
530 (1953). 

55. A. C. Aisenberg and V. R. Potter, J. Biol. 
Chem. 224, 1115 (1957). 

56. P. Siekevitz and V. R. Potter, ibid. 215, 237 
(1955). 

57. B. Chance, ibid. 226, 595 (1957). 
58. A. Fleckenstein, J. Janke, R. E. Davies, H. 

A. Krebs, Nature 174, 1081 (1954). 
59. B. Chance and C. M. Connelly, Nature 179, 

1235 (1957). 
60. R. Wu and E. Racker, Federation Proc. 16, 

274 (1957). 
61. This research was supported in its later 

phases by a grant from the American Cancer 
Society. 

News of Science 

Science Advisory Committee's Recommendation for 
Science Council Being Implemented by Executive Order 

News of Science 

Science Advisory Committee's Recommendation for 
Science Council Being Implemented by Executive Order 

Rapid progress is being made on the 
implementation of the proposal of the 
President's Science Advisory Commit- 
tee for the establishment of a Federal 
Council for Science and Technology. In- 
formed, observers in Washington indicate 
that an executive order establishing the 
new council and giving its membership 
can be expected very soon. The inter- 
agency council will have responsibility 
for promoting coordinated science pol- 
icy planning and more effective manage- 
ment of federal programs in science 
and technology. The recommendation 
for the council was made last December 
in the report "Strengthening American 
Science" issued by the President's Sci- 
ence Advisory Committee. 

Major Problems Solved 

At this writing, the executive order 
that will bring the council into exist- 
ence is being reviewed by the Justice 
Department for any legal or jurisdic- 
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tional problems that might have been 
overlooked by its framers in the execu- 
tive department. Customarily, this re- 
view is the last step before an executive 
order is signed. Both the quality of the 
Advisory Committee's original report 
and the early solution of the thorny prob- 
lem of council membership have con- 
tributed to the rapid progress of the 
work, according to various governmental 
sources. The membership problem of- 
fered one of the greatest difficulties. How 
many of the governmental agencies doing 
scientific work should be represented on 
the council? The committee report 
called for a membership of nine persons 
-the chairman and eight representa- 
tives from the various major governmen- 
tal agencies doing scientific and techno- 
logical work. 

The agencies, which were selected pri- 
marily on the basis of their expendi- 
tures for scientific activity, were the Na- 
tional Science Foundation, the Atomic 
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Energy Commission, the National Aero- 
nautics and Space Administration, and 
the departments of Defense, Interior, 
Commerce, Agriculture, and Health, Ed- 
ucation, and Welfare. The committee's 
recommendation was accepted, and rep- 
resentatives of these agencies will consti- 
tute the council. In the case of three 
agencies, the National Science Founda- 
tion, the Department of Defense, and 
NASA, the representatives are known. 
In order, they are Alan Waterman, Her- 
bert York, and T. Keith Glennan. All 
but two of the remaining representatives 
are said to have been decided upon. It is 
expected that these persons will not be 
given new positions in their departments, 
but rather, they will be the existing sec- 
retary, one of the assistant secretaries, 
or a special assistant. In all cases the 
object is to have one man with general 
policy responsibility to represent effec- 
tively all the technical activities of his 
department. The position of Director 
of Defense Research and Engineering 
in the Defense Department exemplifies 
the type of representation the council 
needs. This position, now held by Her- 
bert York, was defined recently by Secre- 
tary McElroy as the top research and 
development position in the Department 
of Defense. 

A second problem that has been 
treated successfully by the Bureau of the 
Budget personnel working on the execu- 
tive order is that of reconciliation of 
previous executive acts with the new 
one. Orders which gave the National 
Science Foundation authority to coordi- 
nate governmental scientific activity and 
which established the Interdepartmental 
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Committee on Scientific Research and 
Development have been reviewed to en- 
sure that they are consonant with the 
responsibilities of the new council. This 
reconciliation, with its time-consuming 
legal and jurisdictional complexities, was 
the major procedural problem faced by 
those concerned with the order, it is 
understood. 

Few Changes Made 

The executive order is expected to 
follow the outline of the committee re- 
port on all major points. One of the few 
deviations is said to be that giving a 
greater emphasis to international aspects 
of science planning. It is believed that 
the recommendation that the science ad- 
viser to the Secretary of State attend 
the council's meetings as an observer 
will be supplemented by other provisions 
that will promote greater recognition of 
the world-wide scope of American sci- 
entific efforts. 

The Science Advisory Committee's re- 
port states that "the chairman of the 
council should be the Special Assistant 
to the President for Science and Tech- 
nology." There is every reason to be- 
lieve that this recommendation will be 
accepted and that the first council presi- 
dent will be James R. Killian. 

Indirect Effects of Council Planning 
One effect of the work of implement- 

ing and staffing the Federal Council for 
Science and Technology was to stimulate 
thinking among the various federal agen- 
cies doing scientific work. When officials 
of the Bureau of the Budget asked for 
recommendations of persons to sit on 
the council the agencies whose scientific 
activities are fragmented and dispersed 
were forced to examine their organiza- 
tions and personnel. They had to ask 
themselves if they each had a man who 
was sufficiently on top of all the agency's 
scientific activity that he could speak 
for it before the council. When such men 
could not be found, it is reported, duties 
were assigned and staff work was begun 
that would fill the need. This is one of 
the things the Science Advisory Com- 
mittee's report was designed to accom- 
plish. 

Opportunities of the Council 

Great hopes are entertained by the 
committee for the new :council. It is 
viewed as a means of eliminating the 
many ad hoc groups that. have from time 
to time attempted to effect some coher- 
ent planning of the Government's vast 
scientific activities and replacing them 
with one group with direct access to the 
executive department and with sufficient 
authority to reconcile the many programs 
that are put forth by the various agencies. 
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power bind" that now adversely affects 

13 MARCH 1959 

Clear alternatives could ?be presented to 
the' President, and the "capital and man- 
power bind" that now adversely affects 

13 MARCH 1959 

many projected scientific programs could 
be resolved in the way that best serves 
the national interest. 

Relationship to a Department of Science 

Contrary to some speculation, the new 
council is not to be viewed as a proto- 
type for an eventual department of sci- 
ence, according to informed sources. 
It is simply an attempt to solve the 
programming, funding, and resources 
problems that have multiplied to an un- 
manageable degree since the end of 
World War II. Science has come to be 
a major element in the national welfare 
and the national defense; the advisory 
committee believed that a Federal Coun- 
cil for Science and Technology offered 
the best means to accomplish this end. It 
was devised and offered to solve particu- 
lar problems in the most efficient way, 
and not to set the stage for a department 
of science or to abort any efforts in that 
direction. In the view of one commenta- 
tor, one of the great virtues of the coun- 
cil is that it is an innovation without the 
status and inertia of a full-fledged de- 
partment. If it works, if it solves the 
specific problems to which it is ad- 
dressed, so much to the good. If it does 
not, it can be abolished and replaced by 
whatever its experience shows to be the 
better mechanism-perhaps a depart- 
ment of science. But the view here is that 
the Federal Council for Science and 
Technology has the background plan- 
ning, the cooperation of the federal 
agencies, and the auspicious beginning 
that give promise of effective planning 
and management of the Government's 
expanding scientific and technological 
activities. 

Bethe Testifies on New Data, and 

Their Relationship to Geneva Talks 

Speaking before the Joint Atomic En- 
ergy Committee's subgroup on disarma- 
ment, Hans Bethe, professor of physics 
at Cornell University and member of 
the President's Science Advisory Com- 
mittee, gave his views last month on cer- 
tain scientific findings that have bearing 
on the armament control talks now un- 
derway in Geneva, Switzerland. Bethe 
said that he would like to see the manned 
surface seismographic stations that are 
now being considered supported by many 
robot stations both on the surface and in 
deep wells around the earth. Bethe's tes- 
timony, which was well received by the 
subcommittee, covered many aspects of 
the related problems of nuclear weapon 
testing and detection. 

The testimony was presented 2 Febru- 
ary and was released later in the month 
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after classified material had been de- 
leted. Two passages from the transcripts 
of the hearings are published here. 
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Effect of Data on Geneva Conclusions 

Senator Hubert Humphrey (D- 
Minn.), chairman of the subcommittee: 
"What Dr. Bethe is attempting to help 
us with today, is the effect of the new 
data upon the conclusions drawn by the 
Geneva Conference of Experts." 

Bethe: "That is what I hope to say." 
Humphrey: "As you know some peo- 

ple said that the new data necessitated 
a complete reevaluation of what had 
taken place at Geneva last summer. They 
have said that the conclusions last sum- 
mer have been made invalid because of 
the new explosions, since the conclusions 
last summer at Geneva were based pretty 
much on the Rainier test, plus the theo- 
retical knowledge we had, plus the 
knowledge about earthquakes and non- 
nuclear explosions." 

Bethe: "Yes." 
Humphrey: "But with these four nu- 

clear explosions last October, new data 
were obtained, and some people have 
said that the new data literally washed 
out all that had been accepted as true 
before. What Dr. Bethe is saying is that 
the new data didn't affect the first zone 
[0 to 600 miles] or the second zone [1400 
miles and further], but it did show up a 
few tracings in the shadow zone [600 to 
1400 miles]. Is that right?" 

Bethe: "That is correct, except that 
I said that the magnitude of the signal 
in the first and second zone was less 
than..." 

Humphrey: "Than they had antici- 
pated." 

Bethe: "Than they had anticipated." 
Humphrey: "In other words, the 

larger explosions theoretically should 
have yielded a larger magnitude in the 
first zone and the second zone." 

Bethe: "That is correct." 
Humphrey: "But they did not. In 

other words, the practical experience did 
not fully substantiate the theoretical con- 
clusions." 

Bethe: "That is correct." 
Humphrey: "However, the practical 

experience did not destroy the theoretical 
evaluations." 
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