
Now you can get the hard, tough, strong 
properties of alumina ceramic in a jar mill. 
The Coors Jar Mill is made of high strength 
aluminum oxide for longer wear, minimum 
contamination. Unique Isostatic forming pro- 
vides complete homogeneity-uniform wear, 
greater strength. A new, positive, integral 
closure is provided, eliminating separate seal- 
ing devices. Except for a marking label area, 
outside is glazed in colors for easy identifi- 
cation. Jars are available with a round inte- 
rior or with formed lifter bars for more 
tumbling action. Capacities are-1? and ?.Y 
gallon, both sizes having the same diameter 
of 8?8", thus giving both jar mills the same 
peripheral speed, with identical grinding 
time and results for either capacity. Coors 
Jar Mills are immediately available through 
your laboratory supply dealer. A packaged 
charge of Coors high alumina grinding 
balls may also be ordered. Write for bulletin. 
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many of the workshop sessions "most 
productive." If they helped to enlighten 
her on the great problems of peace and 
disarmament, they served a useful pur- 
pose. It should be noted, however, that 
many people who are professionally in- 
volved with these problems were con- 
siderably less enthusiastic about the 
workshop results. 

I think Stonier is too charitable to 
the congress's organizers when he 
writes that the confusion was attributa- 
ble, in part, to the complexities of the 
problems under study. Chaos is not a 
necessary concomitant of attempts to 
deal with difficult problems. The con- 
gress did not break down because it 
could not find a quick solution to the 
world's sorry state; it broke down be- 
cause it suffered from an overabun- 
dance of good intentions and a dearth 
of hard thought. Its guiding lights 
failed to recognize that if S.O.S. is 
ever to achieve any influence with 
policy makers, its recommendations 
must be based on more than a desire 
to do good. Anyone has a right to be 
against civil defense, but when an 
organization that purports to be "sci- 
entific" says it is against civil defense, 
it is not unreasonable to expect that it 
has looked into the matter, a step 
which S.O.S. neglected in its en- 
thusiasm to get to work on the grave 
problems that afflict mankind. 

D. S. GREENBERG 
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MICROPUM P 
The MiniFlow is an all-glass meter- 
ing pump, capable of working against 
a head of up to 4 atmospheres (60 
lbs/M2) at 4-60 ml/hr or with high- 
speed model, 12-180 ml/hr-a range 
of flow rates normally encountered 
in column chromatography. 

The alternately-acting, twin syringes, 
driven by a linear cam and powered 
by a synchronous motor, ensure a 
flow virtually free from pulsation. 
Exchangeable gears permit easy selec- 
tion of feed rate. 

The AMiniFlow Micropump is the 
natural complement to any liquid- 
phase chromatography system con- 
taining a column, a photometric 
analyzer and a fraction collector. 
Holds eluant flow constant irrespec- 
tive of swelling of the column filling. 
Time and volume on the recorder 
chart become equivalents and over- 
flow caused by mains voltage failure 
is eliminated. 

For complete details on the LKB 
Micro pump request bulletin 4500SI 

LKB INSTRUMENTS, INC. 
4840 Rugby Ave., Washington 14, D.C. 

In terna tionaol Heaodquarte rs 

LKB-PRODUKTER AB 
P. 0. 8. 12220, Stockholm 12, Sweden 
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Hybrid Enzymes and Isozymes 

The publication of two articles on 
hybrid enzymes in the same week, one 
by Cahn, Kaplan, Levine, and Zwilling 
(1) and the other by Drew Schwarz 
(2), emphasizes the complexity of the 
problem of multiple molecular forms 
of enzymes as well as the differences 
in viewpoint. The thesis of Cahn and 
his associates is that the five electro- 
phoretically distinct types of lactic de- 
hydrogenase (LDH) arise as a result 
of combinations of two different sub- 
units (M and H) to form tetramers, 
three of these types being "hybrid" 
enzymes. On the basis of "indirect" 
genetic methods-that is, comparison 
of species differences in lactic dehy- 
drogenases, these authors conclude 
that M and H are under the control 
of "different" genes, presumably at 
different loci. The associations of M 
and H that give rise to the hybrids 
are presumed to occur at random. 

The hybrid enzymes of Schwarz 



occur in maize heterozygous for alleles 
at the E (esterase) locus (2). A 
heterozygote produces three electro- 
phoretically distinct types of esterases: 
two parental types and a hybrid type 
that lies midway between the parental 
types. A comparison of cells with dif- 
ferent gene dosages suggested that 
each type occurs as a dimer. These 
esterases are bound to particles ob- 
tained by centrifugation for 2 hours 
at 1 05,000g in cells that are actively 
synthesizing enzyme. Experiments with 
mixtures of cell fractions from different 
genotypes showed that the hybrid en- 
zyme appears only in the heterozygote 
and that it is bound to the particles. 
It does not arise as a result of adsorp- 
tion of "formed" enzyme. Schwarz 
concludes that the hybrid esterase 
arises during protein synthesis under 
the joint influence of ribonucleic mes- 
sengers from the two alleles. 

These studies point up the difficul- 
ties of trying to "classify" macromole- 
cules. On the one hand, a hybrid en- 
zyme is produced under the influence 
of genes at different loci (1); in the 
other case, a hybrid enzyme results 
from interaction of alleles at a single 
locus (2). As the evidence accumu- 
lates, it may be possible one day to 
devise a "taxonomy" for macromole- 
cules. Until then, it should be pointed 
out that a particular type of macro- 
molecule, such as a hybrid enzyme, 
may arise through various routes of 
synthesis. 

Cahn et al. (1) make the distinc- 
tion between a hybrid enzyme and 
an isozyme. They suggest that an iso- 
zyme is more restricted in its compo- 
sition. In the strictest sense, isozymes 
are the products of a single gene 
(3, 4). Recently my co-workers and 
I have found evidence for the forma- 
tion of both isozymes and hybrid 
acid phosphatases under the control of 
alleles at a single locus in variety 1 of 
Tetrahymena pyriformis (5). One of 
the homozygotes produces three. iso- 
zymes; the other homozygote pro- 
duces only one. The heterozygote 
(p_4A/p_4B) forms hybrid phos- 
phatases intermediate in electrophor- 
etic position to the parental phos- 
phatases. Five electrophoretically dis- 
tinct types are produced, in various 
proportions, in different cell lineages 
of the heterozygote. In this case, the 
five types of acid phosphatases are the 
joint products of alleles at a single 
locus. 

Cahn et al. (1) suggest that the M 
and H lactic dehydrogenases may op- 
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New Sylvania Electronic Viewfinder cam- 
era - with built-in monitor - permits per- 
fect picture composition. Lets you control 
precisely the quality of the picture your 
students will see on remote classroom 
monitors. 
Never before has a Viewfinder camera for 
private TV systems been available at a 
price schools can really afford. It's the 
newest addition to Sylvania Direct Wire 
TV... one of the lowest-cost, easiest-to-use 
private TV systems. 
Sylvania Direct Wire TV helps overcome 
the teacher and classroom shortage. 
Makes it easy to teach large groups. Effec- 
tive in showing lab experiments, micro- 
scope slides, and complex demonstrations. 

Write for free Educational TV Manual 

This manual has been carefully planned and 
written for school administrators and other 

interested personnel. It is 
a thorough, up-to-date 
study of the value of 
television in education 

.III~ today. Discusses howTV 
can solve vital problems 
of today's overcrowded 

SYLVANIA 
GENE|/RAL/ ZTELFPNGNF'FlCTRON//CS 7 

schools. Answers many common questions 
about TVin education. Tells whatTVcan bring 
to the classroom. Explains how schools can 
plan for TV. Describes equipment, and gives 
basic information on how TV is transmitted 
and received -all in nontechnical language. 
This 32-page manual is the result of exten- 
sive research, and is the most complete and 
concise study ever 
offered. It should 
serve as a valuable 
guide and introduc- 
tion to one of the 
most significant' 
technologicaldevel- 
opments in educa- 
tion since the in- 
vention of print- 1 - 
ing. Write today! 

Sylvania Home & Commercial Electronics Corp. 
Marketing Subsidiary of 

Sylvania Electric Products Inc. 
730 Third Ave., Dept. S New York 17, N. Y. 
Ei Please send more information on 

Sylvania's new low-cost Electronic I I 
Viewfinder camera. | 

I Please send Sylvania's new Educational 
TiV Manual and more information on X 

how to arrange a free visual commu- I 
nication survey for my school. | 

Name I 
School 

I Address 

I City Zone-State I 
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PUT THIS 5-IN-i CONTROL ON YOUR BENCH 
Get the Convenience of 5 Color-Coded Outlets plug as well as 2-parallel-blade. plugs. Each out- 

and Switches and the Safety of 3-Wire Grounding let has its own 15-ampere switch. A 15-ampere 
circuit breaker protects against overloads. A neon 

The LaPine 5-in-1 Control obsoletes wall and light tells you when power is available. 
bench outlets! Each receptacle-switch set is color- Size: 4?" deep, 10?" wide, 2" high. Power cord: 
coded so you can match it to specific equipment # 14 3-conductor, six feet long.- 
and end time-wasting "plug juggling!" No. S 129-21 LaPine Five-in-One Control, 
Receptacles accommodate any U-type grounding each . . . . - . . . . . . . $17.50 

E _ LAPINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVE., CHICAGO 29, ILLINOIS, U S.A. A Area Code 312, REliance 5-4700 
IN THE EAST: SOUTH BUCKHOUT ST., IRVINGTON, NEW YORK - Area Code 914, LYric 1-8900 
IN THE WEST: 2229 McGEE AVE., BERKELEY 3. CALIFORNIA- Area Code 415,THornwall 5-3614 

The Pump Thtat 

Never Gets Wet 
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Fluids flow through a flexible 
tube without contacting the 
pump. CAPACITIES UP TO 185 G.P.H. 

RANDOLPH 
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New, 1967 
AAAS Symposium Volumes 

SCIENCES 
in Communist China 

Editor: Sidney H, Gould. 884 pages. 
23 illustrations. Author, subject and 
geographical index. Cloth. June, 
1961. 
Price: $14.00* 
$12.00 prepoid, for AAAS members 

OCEANOGRAPH Y 
Editor: Mary Sears. 665 pages. 146 
illustrations. Index. Cloth. May, 
196L 
Price: $14.75* 
$12.50 prepaid, for AAAS members 

GERM PLASM RESOURCES 
Editor: Ralph E. Hodgson. 394 

pages. 59 illustrations. Index. Cloth. 
April, 1961. 
Price: $9.75* 
$8.50 prepaicd, for AAAS members 

* If you are not a member of the 
AAAS, you may join now, and order any 
of these volumes at the special member 
price. Enclose $8.50 dues for your first 
year of membership, along with pay. 
ment for the volumes you want. 

Membership in- the AAAS offers -many 
benefits in addition to savings on AAAS 
volumes, It includes Science and the 
quarterly AAAS Bulletin. 

Order Today From 

American Association for the - 
Advancement of Science 

1515 Mass. Ave., NW, Washington 5, D.C. 

erate under different metabolic con- 
ditions. These functional differences 
appear to have developmental and 
evolutionary consequences. Differences 
in localization of the lactic dehydro- 
genases within a single cell (6) might 
also be stressed. Thus, the tertiary 
structure of a macromolecule may be 
modified by its incorporation into the 
three-dimensional framework of the 
cell. Such localization to specific cell 
sites could restrict the randomness of 
the system. In Tetrahymena the ester- 
ases and acid phosphatases are "par- 
ticulate" bound (3, 5). In the case 
of the esterase isozymes a differential 
localization of members of the isozymic 
set occurs. Mutation may even affect 
an isozyme by shifting its position in 
the cell (7). 

SALLY LYMAN ALLEN 

Department of Zoology, 
University of Michigan, Ann Arbor 
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The Individual in History 

and in Cultural Evolution 

The recent article by Thomas Kuhn, 
"Historical structure of scientific dis- 
covery" [Science 136, 760 (1962)], has 
some significance for cultural evolution 
as well as for history, particularly in 
its discussion of the importance of the 
individual in discovery. There is an 
established tendency in historiography 
to segment the past arbitrarily into 
units that coincide with the lives and 
accomplishments of great men. Besides 
being a useful means of ordering the 
narrative, this tendency reflects the 
well-inculcated feeling that the individ- 
ual is of prime importance in "shaping" 
the course of events. 

For defining and describing specific 
things and events of the past-in their 
structural aspects-the historian finds 
this diachronic segmentation not only 
convenient but advisable. The past must 
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