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tations. Whether or not omission of this 
factor does in fact imply that I under- 
estimated the dose by a factor of 0.5, as 
suggested by Commoner, I cannot say 
at this time. 

It is my opinion that "about 5 per- 
cent" is a reasonable estimate of the 
maximum increase in bone marrow dose 
to be expected. "About 5 percent" could 
mean that the actual levels would be as 
much as 10 percent, but in my opinion, it 
is more likely that the true values will 
prove to be somewhat lower than 5 per- 
cent. This is because the method I used 
to compute future doses does not allow 
for the effect of foliar deposition or the 
possibility that Sr90 in soil will become 
less available to plants over a period of 
many years. 
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Teaching and Research 

The point that Jesse D. Rising raises 
[Science 130, 66 (10 July 1959)]--that 
"many potentially excellent teachers 
may be doing less than their best teach- 
ing in an effort to satisfy the university 
administration by doing research"-was 
answered forcefully by an experienced 
teacher in these words: 

"In the life of a university depart- 
ment the interests of research and of 
teaching are competitors. .... The ac- 
tivities themselves are in necessary con- 
flict in any department which thus seeks 
to serve two masters. The activities 
compete for room space, for the work- 
ing time of staff members, including 
mechanicians and secretaries, for funds, 
and for the control of faculty appoint- 
ments ... 

"In my experience the demands of 
teaching and of research have been in 
continual conflict for nearly forty years, 
and I cannot remember that either func- 
tion ever helped the other. Many a 
demonstration would have been better 
prepared and many a student better 
served if the urgency of some situation 
in the research laboratory (and the fas- 
cination of it) had not pulled in that 
direction. On the other hand, the con- 
tinuous concentration that a research 
dilemma can demand was often broken 
up by the class bell. I would have done 
better at either one of these activities 
if I had kept out of the other, and I sus- 
pect that there are hundreds of scientific 
men who could give the same testimony. 
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SHADOGRAPH? 
gives fast, positive stop reading 

...eliminates parallax 
Model 4142 Shadograph is recommended for weighing cancer 
tissue and tumors. Fully-enclosed weigh pan, easily removable 
for sterilization, is readily accessible through a clear plastic 
door. Unaffected by air currents. Weight indication by a light 
projection system gives fast, precise reading. Operates on 110 
volts, 60 cycles. Rated capacity 15 grams; visible sensitivity 
to 5 milligrams. Movable dial viewer for 5 rows of graduations, 
each row 3 grams by 5 milligram graduations. Weight range 
selector has 5-notch beam corresponding to dial chart. Write 
for complete data and specifications. 
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SMALL ANIMAL BALANCE 
Model 4203B-TC-SA recommended for fast, 
precise weighing of mice, chicks, frogs and 
small rats. Dial graduated in two columns: 
0-30 grams and 15-45 grams in increments 
of 0.5 gram. Dial shutter with outside con- 
trol to close off dial column not in use. Beam 
100 grams by 1 gram. Other models up to 3 
kilos, 350 milligram sensitivity for rats, ham- 
sters and guinea pigs. 

CENTRIFUGE BALANCE 
Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare 
control knob to zero the dial, or position for 
over-and-under reading. Capacity 3 kilos; 
sensitivity to 350 milligrams. Dial is grad- 
uated 0-100 grams in increments of 1 gram. 
Beam 500 grams by 5 grams. 
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swing the protective tariff back from the 
researchers to the teacher as teacher...." 

These quotations come from a speech 
by Paul Kirkpatrick of Stanford Uni- 
versity, delivered at a meeting of the 
American Physical Society in New York 
last January. They state in better words 
than many of us can muster the opinion 
prevailing among many teachers of un- 
dergraduate college physics and are 
worthy of more publicity than they have 
been given. 

URBAN E. SCHNAUS 

Department of Physics, 
Catholic University, Washington, D.C. 
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Liesegang Phenomenon 

In a recent report [Science 129, 1365 
(1959)1, Van Oss and Hirsch-Ayalon 
claim that the Hirsch effect constitutes 
the proper explanation of the Liesegang 
phenomenon. This claim is based on the 
assumption that the Liesegang rings act 
as membranes which prevent further dif- 
fusion of the reacting substances. These 
authors also cite experimental evidence 
(see their references 9 and 21) in sup- 
port of their conclusion that the rings 
remain impermeable to the diffusing 
outer (presumably more concentrated) 

Liesegang Phenomenon 

In a recent report [Science 129, 1365 
(1959)1, Van Oss and Hirsch-Ayalon 
claim that the Hirsch effect constitutes 
the proper explanation of the Liesegang 
phenomenon. This claim is based on the 
assumption that the Liesegang rings act 
as membranes which prevent further dif- 
fusion of the reacting substances. These 
authors also cite experimental evidence 
(see their references 9 and 21) in sup- 
port of their conclusion that the rings 
remain impermeable to the diffusing 
outer (presumably more concentrated) 

Liesegang Phenomenon 

In a recent report [Science 129, 1365 
(1959)1, Van Oss and Hirsch-Ayalon 
claim that the Hirsch effect constitutes 
the proper explanation of the Liesegang 
phenomenon. This claim is based on the 
assumption that the Liesegang rings act 
as membranes which prevent further dif- 
fusion of the reacting substances. These 
authors also cite experimental evidence 
(see their references 9 and 21) in sup- 
port of their conclusion that the rings 
remain impermeable to the diffusing 
outer (presumably more concentrated) 

FAST! 

VERSATILE! 
REVOLUTIONARY! 
THE O MODEL 202 
LINEAR PROGRAMMED 
TEMPERATURE 

CH ROMATOGRAPH 
OUTSTANDING FEATURES INCLUDE 
1. The column temperature con be increased linearly 

during a run at heating rates of 3.3, 4.6, 6.4, 
9.0, 13, 18, 25, 35, and 48?C. per minute. 

2. High sensitivity 100,000 ohm thermistor detector. 
3. Thermostated temperature control to 300?C. for 

the detector. 
4. Independent preheater control to 500?C. 
5. Programmed or isothermal column temperature 

control to 400?C. 
6. Automatic cooling of about 50?C. per minute. 
7. Six minutes to change column and regain bose- 

line. 
8. Prep-scale attachment for 5 ml. samples. 
9. Design readily adaptable to other detector sys- 

tems. 

UNIQUE SEPARATIONS POSSIBLE 
H2, 02, N2, CO, methane, ethane, CO2, and ethyl- 
ene are readily separated (see chromatogram) using 
a single Molecular Sieve 5A column and the pro- 
gramming technique. Wide boiling mixtures such as 
methyl esters of dibasic fatty acids from C2 to C11, 
hydrocarbons from C4 to C26, all the hydrocarbons 
from C2 to Cs, etc. are also readily separated on 
a single column. Using constant temperature opera- 
tion, these analyses are impossible or impractical 
except by use of multi-column techniques. 

i WRITE FOR 
i A 15 page report describing the principles and 

(? i:i** ll applications of "Linear Programmed Temperature 
X i'ij|?|l Gas Chromatography". Chromotograms showing 

prep-scale separations, analysis of wide boiling --- dX 
::ili 

mixtures, and analysis of permanent and light 

:_!:::i:.:. hydrocarbon gases are presented. 
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reactant until the other (inner) reactant 
is exhausted in the vicinity of the ring. 

Although it is generally agreed that 
the medium is exhausted of this reactant 
in the vicinity of the ring, the evidence 
for the impermeability of the ring is by 
no means conclusive. The Liesegang phe- 
nomenon is equally well explained [see, 
for example, Wagner, J. Colloid Sci. 5, 
85 (1950)] if a critical ion-product con- 
centration, such as a supersaturation 
product, is required as a necessary condi- 
tion for ring formation. In that case the 
clear spaces between the rings merely 
result from the lowering of the inner 
electrolyte concentration by adsorption 
on the last ring or by counterdiffusion. 
As a result, the outer electrolyte must 
then diffuse for some distance until the 
critical concentration is again reached. 

Another argument against accepting 
the Hirsch effect as the only explanation 
of Liesegang rings under all conditions 
is found in the experiments by Morse 
[]. Phys. Chem. 34, 1554 (1930)] in 
which rings of rather widely spaced crys- 
tals were formed in water without any 
colloidal material present. It seems a lit- 
tle farfetched to suppose that these rings 
act as membranes. 

Van Oss and Hirsch also state that 
Ostwald's supersaturation theory is re- 
futed by Hatchek's experiments. The 
arguments against this view have already 
been presented in some detail [K. H. 
Stern, Chem. Revs. 54, 79 (1953)]. Basi- 
cally they amount to this: that super- 
saturation can exist in the presence of 
crystals, particularly if these are well dis- 
persed; and that under these conditions 
rings still form because the rate of crys- 
tal growth is less than the diffusion ve- 
locity of the reactants. When the rings 
consist of very small crystals, closely 
spaced, the Hirsch effect may very well 
operate. 

KURT H. STERN 
Department of Chemistry, 
University of Arkansas, Fayetteville 

As the title of our report, "An ex- 
planation of the Liesegang phenomenon," 
implies, we did not claim to advance an 
explanation that excludes all other ex- 
planations. It is indeed quite probable 
that in certain cases diffusion, supersatu- 
ration, or even gel-protection effects play 
their role. Still, as we pointed out, Liese- 
gang bands have been known to occur 
under circumstances where these effects 
were lacking. Now, although it remains 
difficult to ascertain which effect pre- 
dominates in the formation of any par- 
ticular set of Liesegang bands, the I Iirsch 
effect can in a general way satisfactorily 
account for all the circumstances under 
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saturation, or gel protection. The Hirsch 
effect, an experimentally established and 
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