
drate bonding in plants, and the uses 
of commercial lignin products. 

The author's familiarity with and at- 
tention to both the scientific and tech- 

nological accomplishments in this dif- 
ficult field will make his volume useful 
not only as a reference work but as a 

textbook; it should be appreciated by 
lignin investigators in both the academic 
and industrial spheres. 
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This multi-author volume contains 
eight essays which were presented as 
a lecture series at the University of 

Michigan in the spring of 1965. Thus 
from the start the reader faces the two- 
fold disadvantage of a substantial pub- 
lication lag (which is of considerable 

significance for some of the fast-mov- 
ing areas reviewed here) and the dis- 
continuities in style, approach, and ori- 
entation which often afflict books writ- 
ten by several authors. Moreover, sim- 
ilar treatments of the same subjects, 
often by the same authors, have ap- 
peared elsewhere. So why this book? 
In my opinion its chief value lies in 
the collection of these essays into one 
small volume which can be read as a 
unit. For the "vertical sectioning" of 
molecular biology which this book as a 
whole represents drives home forceful- 
ly the basic notion that while cellular 
organelles and structures are made of 
molecules, the functions of these multi- 
molecular structures are often much 
more than the sum of their unorganized 
molecular parts. Yet it is also clear 
that the parts contain within them the 
implicit interaction potentials needed to 
bring about, under appropriate condi- 
tions of environment and perhaps se- 
quential availability of components, the 
self-assembly of the whole into a func- 
tional array. 

This theme is clearly stated in the 
editor's preface and can be traced 
through the book by the appropriately 
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by a review by Rich on the mecha- 
nisms whereby the nucleotide triplets 
of DNA are transcribed onto messen- 

ger RNA and then translated into se- 

quenced polypeptide chains. Anderson 
then deals with the simplest type of 
multimolecular self-assembled system, 
represented by the bacteriophage, in 
which the whole is already much more 
than the sum of its parts. From here 

things become progressively more com- 

plex, and these complications corre- 
late (of necessity) with a progressive 
loss of focus on the details of the 
molecular structure which is presuma- 
bly responsible for the ever more com- 

plex edifices described: first Robertson 
on cell membranes, then Lehninger on 
mitochondria, Bogorad on chloroplasts, 
Dowling on visual receptors, and Gib- 
bons on cilia and flagella. 

The chapters are uniformly well writ- 
ten and profusely illustrated and pro- 
vide something of value for each 

reader, be he a beginning student just 
becoming acquainted with molecular 

biology or a full-time research worker 
in one of the fields under discussion. 
However, it is likely that only the lat- 
ter class of readers will be able to 

wring dry some of the more complex 
chapters. 

But I hope that most readers will 

go through the entire book, for only 
in this way does the impact implicit 
in its organization come through. Both 
students and practicing investigators 
whose major interests fall on various 

parts of the spectrum of complexity 
presented here should be impressed and 
sobered: the molecular people with 
what an incredibly delicate balance of 
forces must be sorted out to "explain" 
the self-assembly of the complex struc- 
tures from their constituent macromo- 
lecular parts, and the morphological 
people with the many levels of interact- 

ing organization which still remain to 
be fathomed before the beautiful struc- 
tures they look at can be considered 
to be "understood." 

It is a pity that even the paper- 
backed version of this book is expen- 
sive, since it is the sort of work that, 
if read by students, could help prevent 
the development and hardening of the 
"black boxes" which are often built 
around certain areas of subject matter 
as a consequence of the "horizontal" 
organization of many of our classical 
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For more than twelve years, our 250 
DA Universal Impedance Bridge 
ruled supreme in its field. No instru- 
ment could match its measurement 
performance. 

Now along comes a serious chal- 
lenger-our new 250 DE (at right). 
It has all of the reliability and accu- 
racy of the classic model. As you can 
see, they look alike from the outside. 

But inside, we've made many im- 
provements. The new 250 DE is 
completely self reliant on its four 
flashlight batteries. It has a new sol- 
id-state detector with greatly im- 
proved sensitivities: better than 20 
microvolts on DC, 10 microvolts on 
AC. For simplicity, there is a single 
meter null detector on the front pan- 
el. And for versatility, some useful 
front terminals have been added. 

Why did we improve on the old 
master when it has delighted so many 
thousands with its performance in 
countless plants, laboratories and 
schools? Well, we figured eventually 
somebody would make a truly port- 
able impedance bridge even better 
than the 250 DA. And we wanted it 
to be us. ESI, 13900 NW Science 
Park Drive, Portland, Ore. (97229). 
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250 DE Portable Universal Impedance 
Bridge Specifications 

Range: 
Resistance: 0 to 12 Megohms 
Capacitance: 0 to 1200 Microfarads 
Inductance: 0 to 1200 Henrys 

Resistance: 0.1% + 1 dial division 
Capacitance: 0.2% + 1 dial division 
Inductance (Series and Parallel): 

0.3 % + 1 dial division 
Sensitivity: Better than 20 microvolts 

DC, 10 microvolts AC 
Frequency: I kc internal 

(External terminals provided.) 
Batteries: 4 D size flashlight batteries 

provide 6 months of normal service. 
Weight: 12 lbs. Price: $475.00 
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the ultrasonic probe that converts into an ultrasonic cleaner! the ultrasonic probe that converts into an ultrasonic cleaner! 
300 WATTS OF ENERGY AT THE TIP... 
93% conversion efficiency. Sturdy ceramic transducer 
provides high energy at 20 kh. Fully automatic tuning, solid 
state generator circuitry with stepless power control, even 
an integral probe support ... simple, fool-proof operation. 

POWER CONTROL COLOR-CODED TO ACCESSORIES... 
Just set the panel dial to correspond to the color index of a 
specific accessory . . . allows attenuation of ultra-high 
power to assure maximum tip life. 

NEW ACCESSORIES ADD VERSATILITY, 
BROADEN USEFULNESS... 

Among them: Heated 2/2 gallon cleaning tank with many lab applications; syphoned ultrasonic pipet cleaner; and 
a variety of durable titanium tips for macro, micro and 
high intensity insonation. 

FOR ULTRASONIC CLEANING... 
Disconnect probe from the generator and plug in the 
cleaning tank or pipet cleaner. Then you can use your 
ultrasonic system for cleaning chores as well ... another 
reason for a Biosonik III in your laboratory. 

Ask your Bronwill dealer for an eye-opening demonstration... or write us for literature 

BRONWILL SCIENTIFIC 
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277 N. Goodman St., Rochester, N. Y. 14601 

300 WATTS OF ENERGY AT THE TIP... 
93% conversion efficiency. Sturdy ceramic transducer 
provides high energy at 20 kh. Fully automatic tuning, solid 
state generator circuitry with stepless power control, even 
an integral probe support ... simple, fool-proof operation. 

POWER CONTROL COLOR-CODED TO ACCESSORIES... 
Just set the panel dial to correspond to the color index of a 
specific accessory . . . allows attenuation of ultra-high 
power to assure maximum tip life. 

NEW ACCESSORIES ADD VERSATILITY, 
BROADEN USEFULNESS... 

Among them: Heated 2/2 gallon cleaning tank with many lab applications; syphoned ultrasonic pipet cleaner; and 
a variety of durable titanium tips for macro, micro and 
high intensity insonation. 

FOR ULTRASONIC CLEANING... 
Disconnect probe from the generator and plug in the 
cleaning tank or pipet cleaner. Then you can use your 
ultrasonic system for cleaning chores as well ... another 
reason for a Biosonik III in your laboratory. 

Ask your Bronwill dealer for an eye-opening demonstration... or write us for literature 

BRONWILL SCIENTIFIC 
A V I S I O N O F W I L L S C I E N T I F I C I N C . 

277 N. Goodman St., Rochester, N. Y. 14601 

1497 1497 


