
an invaluable 

study of the 

bases of science- 

communication and 

measurement 

- 
Integrated Pilot Plant for 

Aerobic or Anaerobic Fermentations, Tissue Cultures 
and other Metabolic Studies in Submerged Culture 

li LA 

Accommodates 6 FERMENTORS stainless steel with pyrex 'ars 
capac~tles 5 ,  7.5 or 14 l~ter; each: readily removable, for t h l  
ough sterilization in autoclave; spec~al non-freezing, non- 
bleeding ball bearing agitator houslng and seals. 

Stainless steel baths, thermostatically controlled within f 1/z0 C.; 
ran e, amblent to  60" C., approx. (cooling water connections 
foryower temperatures) 

Twin drives for wide range of agitation and aeration rates, 150 to 
750 r.p.m. 

Complete w ~ t h  flow meters, air filters, metering valves. 
UNCONDITIONAL ONE YEAR GUARANTEE 

Write for Balletin F600 

This new work will be of immeasurable assistance to everyone interested in fully under- 
standing the modern field of cybernetics. In  this important study the author shows 
that measurement and communication have the same underlying logical structure. He 
investigates the consequences of their close relationship to modern conceptions of 
entropy and organization. 

Specify 

. . . the only complete line 

of microbiological reagents and media 

Culture Media 
Microbiological Assay Media 

Tissue Culture and V i  Media 
Serological Reagents Antisera 

Diagnostic Reagents 
Sensitivity Disks Unidisks 

Peptones Hydrolysates Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

60 years' experience 
in the preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Complete Stocks Past Service 24-hour Shipment 

Difca Manual and otber der&#ttve 
literature available on reqwst 

D I F C O  L A B O R A T O R I E S  
DETROIT 1, MICHIGAN 

- 

A brilliant foreword by C. A. Muses adds a creatively critical dimension to the valuable 
concepts of this book and introduces a new and naturally related approach-that of 
chronotopology-to problems of the organization, interrelation, and interaction of 
events. 

At your bookstore $3.50 

E FALCON'S WING PRESS ,NcuAN . ,us coLo.A.0 



A SPECIAL/ZED
SERVICE 

Complete microscope & micro-
tome (any make) repair service, 
48 hr. service. Loan instruments, 

Authorized LElTZ 
Distributor 
Microtomes 

UAM Ortholux - Labolux 
Florescence Access. 

Micro Heating Stage 1000°C 
MiniLoad Hardness Tester 

XIC Micro - Projector 
AM Polarizing Microscope 

Avai,lablefor immediate 
demonstration and 

delivery 

CUSTOM MADE 
INSTRUMENTS 

MONROE 
MICROSCOPE SERVICE 

P.O.Box 656 
Rochester 2, N.Y. 

INDUSTRIAL APPLICATIONS 
OF RADIOISOTOPES WITH 
T H E  N E W  A U T O M A T I C  
TRI-GARB SPECTROMETER 
Tracer Research involving industrial organic 
compounds -oil and gasoline, solvents, phar-
maceuticals, plastics. 

Ground  Water  Studies-large scale water 
distribution problems, such as pollution and 
waste disposal. 

Large Scale Tagging of plant operation with 
safety and economy of radioactive materials. 

I ORATO 

rri-Carb Liquid Scintillation Counting 
?as opened many new possibilities for 
~ndustrialapplications of radioisotopes 
by making low level counting of soft 
beta emitters a simple routine proce-
dure. Consider the following facts to 
see how this method might be applied 
to your own work. 

Every single organic compound can 
be uniquely identified with the radio-
active isotopes of hydrogen and carbon. 
These isotopes. ..Tritium and Carbon-
14 ...are readily available and simple 
to use. They emit very soft beta radi-
ation which cannot penetrate even a 
thin glass container. Other common 
soft beta emitters that  are now being 
successfully used in industrial applica-
tions are Sulphur-35 and Calcium-45. 

Although theTri-Carb Liquid Scintil-
lation Spectrometer is sensitive enough 
to be used for natural radiocarbon dat-
ing of preserved organic materials that  
are over 40,000 years old, i t  is still 
simple enough to be used for counting 
hundreds of ordinary samples per day. 
Obviously the possibilities for practical 
industrial applications of radioactive 
tracers are greatly enhanced now that  
measuring equipment with this inher-
ent sensitivity is available for routine 
use. Costs, safety, etc., cease to  be 
limiting factors, and even the labeling 
of consumer products becomes a prac-
tical consideration. 

For additional general information re-
quest Bulletin 314. For spe-
cific information on your 
requirements, provide appli-
cation details. 

T COMPANY 
Department A 

P.O. Box 428 LA GRANGE. I L L I N O I S  

AMOU 

Made of 8 rss, A Borc ADVANCES IN EXPERIMENTAL 
lacate Glass which has out-

resistano t, 
a1 shock ( I-

CARIES RESEARCH 
standing e to kea 

m d  them 
AAAS SYMPOSIUM V O L U M E  

June 1955 
246 pp., 6" x 9", 49 illue.. index. clothbound 

Price $6.75; cash order price for 
AAAS members $5.75 anu can De sealeu to, - ". . . This is a real contribution 

to dental science. It is the most 
comprehensive review of animal ex-
perimentation on caries ever at-
tempted. The format and reproduc-
tion of illustrations are excellent. 

ssware. 

"This compilation of research find-
ings should have wide circulation 
and should be a storehouse of infor-
mation for all those who are inves-
tigating the problem of dental 
caries. I t  should serve to clarify the 
thinking and prevent useless dupli-
cation in future studies. . . ." 

Russell W. Bunting, School cf 
Dentistry, University of Michigan. 

lwesfern 

touisvill 

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

SCIENCE. VOL. 126 



EQUIPMENT NEWS 
T h e  information reported here is ob- 

tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W .  42 St., New York 36, N.Y.  Include 
the name( s )  of the manufacturer(s) and 
the department number ( s )  . 

n ELECTROCARDIOGRAPH is light and com- 
pact. A three-stage vacuum-tube input 
amplifier drives a three-stage transistor 
amplifier which in turn drives the gal- 
vanometer recorder. The galvanometer 
is very much smaller than those previ- 
ously used. Total weight is 18 Ib. (San- 
born Co., Dept. S605) 

n OPTICS DEMONSTRATOR consists of a sin- 
gle 3%- by 4-in. glass-bound film con- 
taining more than 20 gratings of various 
numbers and dimensions and with spac- 
ings down to 800 per inch. A variety of 
interference and diffraction phenomena 
can be observed with the device, which 
was developed at the Cornell Aeronauti- 
cal Laboratory. The device and its use 
are described in detail in A m .  J. Phys. 
[25, 135 (1957)l. (National Press, Dept. 
S606) 

m ULTRAVIOLET MICROSCOPE uses televi- 
sion techniques to translate three selected 
ultraviolet wavelengths into three pri- 
mary colors. Magnifications from speci- 
men to screen of 4000 to 25,000 are pos- 
sible. Resolution is of the order of 0.2 p. 
A microspectrophotometer attachment 
displays the absorption of any selected 
ultraviolet wavelength along any of thr 
horizontal scan lines. Absorption curves 
are displayed on a 5-in. screen. A quick- 
processing camera is provided for re- 
cording the curves. (Neutronics Research 
Co., Dept. S608) 

S H E L T E R  for use with tracking instru- 
ments consists of a steel cylinder 10 ft 
in diameter and 4 ft high topped by a 
hemispherical dome of reinforced plas- 
tic. The observation slot is 5 in. wide and 
extends 5 deg past the zenith. Rotation, 
unrestricted in either direction, is ac- 
complished by an electrohydraulic drive 
unit with sprocket and chain. Maximum 
rotational velocity is 40 deg/sec. Maxi- 
mum error between tracking-instrument 
position and dome position is 7 deg. 
(Coleman Engineering Co., Inc., Dept. 
S609) 

.INFRARED SAMPLE CELL of variable 
thickness permits cancellation of back- 
ground solvent absorption in infrared 
spectroscopy. Cell thickness may be 
varied over a range of 0.015 to 6 mm. 
Sample volume varies 2 to 10 cm3 over 
this thickness range. Reproducibility of 

Dept. S. Coleman Instruments, lnc., Maywood, Ill. 

AT YOUR FINGERTIPS.. . 
any precise d-c voltage up to lOO w i t h  

Model 212 AM. Price $149.00 
with mete;s. . . 0 ro 100 V dc, 
100 ma. Regulation 0.1O/o or 0.02 
volt over entire range of load and 
input voltage. Weight 14 Ibs. s- 

31/2" H x 15'" W x 91h" D. 
Other models up to 3 amps. 

BREGATRON Power Packs offer outstanding advantages in 
laboratory use. They are portable, lightweight, precise . . . yet they 
will withstand the rigors of continuous duty. 

In the model shown above, a flick of a switch provides negative, 
positive, or ungrounded output . . . a vernier control provides accurate 
voltage settings over the complete voltage range . . . and full 
current o u t ~ u t  i s  available at all voltage settinns. even at a fraction 
of a volt. ~'egulation is 0.1% or 0.02 vofi over th; ' 

entire voltage range. 
REGATRON Power Packs have four rubber 

feet for table mounting, however, they can also 
be mounted in a standard 19-inch rack. 

Registered U.S. Patent Ofiict 
Patents Pending. 

E~~SUREMENTS COMPANY '*ba lNCORPORArED 

'44°F a C l ~ P '  E A T O N T O W N  N E W  J E R S E Y  

625 27 SEPTEMBER 1957 



setting is better than i 2 k. Linearity is .CENTRIFUGE furnishes centrifugal field the sample and escapes from the stage 
?r 2 percent or better for cell settings o f  o f  51,000 g. Twenty  accurately regulated through a small annular space around 
50 p or greater. (Perkin-Elmer Corpora- speeds from 2500 to  25,000 rev/min are the obiective. Moisture is removed from 
tion, Dept. S610) selected by interchanging pulleys. Heat the gas by an accessory cooling device. 

caused by windage friction is minimized (Arthur H.  Thomas Co., Dept. S613) 
4 PRESSURE TRANSDUCER measures gas by  a combination o f  rotor insulation and 
pressure from to 15 Ib/in2. U p  to ventilation. Convective stirring is said to  .RUBBER STOPPER, designed to fit as 
35 v output is provided for telemetering. be virtually eliminated. (Spinco Divi- many as 17 different openings from 22 
Acceleration sensitivity is less than 0.015 sion, Beckman Instruments, Inc., Dept. to 100 m m  in diameter, is essentially a 
percent o f  the operating interval per S611) size 15 stopper sliced into 17 concentric 
grav. Pressure is sensed by a capacitive tapered rings. All rings are said to nest 
bridge which senses the displacement o f  4 RIICROSCOPE COLD STAGE is designed for with a vacuum-tight fit. (Bethlehem Ap- 
a stretched diaphragm. Accuracy is ? 2 micro fusion studies over the range from paratus Co., Dept. S616) 
percent o f  the reading. Natural frequency - 100' to + 70°C. A stream o f  inert gas, 
is 3000 cy/sec. (Trans-Sonics Inc., Dept. precooled to a temperature below the n THERMOCOUPLE REFERENCE JUNCTION 

S620) expected melting point, is passed over provides a controlled temperature ref-
erence for u p  to  48 channels. Long-term 

I temperature stability within 0.2OF is 
achieved with a resistance-bridge tem- 
perature-sensing system and a heater con- 
trolled by  a magnetic amplifier. Refer-  
ence temperature may he set from 25O 
above ambient to 250°F. (Pace Engi- 
neering Co., Dept. S617) 

~ D E N S I T O R I E T E R  A N D  LIGHT METER is a 
selfcontained unit consisting o f  a light- 
sensitive crystal and a meter. Sensitive 

JUST PUBLISHED IN area is y8 by in. Controls are an o f f -  
COMPLETE ENGLISH TRANSLATION on switch and a sensitivity switch. (Foto- 

matic Corporation, Dept. S621) 
QUANTUM ELECTRODYNAMICS, by A. I.Akhiezer and V. B. Berestetsky 
An exposition on the basis of invariant ~er turbat ion theory, having significant practical ad- 4 PRESSURE PICKUP is miniature model 
vantages over the earlier methods, even for first-order calculations. Covers: The theory of weighing 7 p.. Output varies from 25 to  
free, i.e., noninteracting, particles (electrons and photons), considering the interaction as 100 m v ,  full scale, depending on the pres- a perturbation; a definition of the vacuum as the state of the field i n  which no particles 
exist; development of invariant perturbation theory, and formulation of the interacting sure range. Sensing element is a strain 
field equations; a general investigation of the S matrix, (concerte problems reduce to gage with four active arms. Accuracy is 
the calculation of S matrix elements) part of which analyzes the divergences in the S + 5 percent, and hysteresis is 0.25 per-
matrix, and describes the methods for removing them; a consideration of various concrete cent. Excitation is 6 v alternating or di- phenomena in  the first nonvanishing approximation; development of the theory of radia-
tive corrections, based on the methods for removing divergences. Appendices I and II rect current. Drift due to temperature is 
describe: the general theory of free fields, important special cases of which are the + 0.01 percent/Fo. Units are available 
electron-positron field and the electromagnetic field; the general theory of bound i n  pressure ranges from 0 to  3 to 0 to 
states. 549 pages $35.00 200 1 b / h 2  and in  gage, differential, or 

THE STATISTICAL THEORY OF PHASE TRANSITIONS, absolute models. (Dynamic Instrument 
by B. T. Geilikman Co., Dept. S634) 

Considers the statistical theory of phase transitions of the first and second order, based 
on the investigation of the general expression for the sum-over-states for a system of .MOTION-PICTURE CAMERA adjusts its 
interacting particles. As a result of this investigation it becomes possible to state the 
conditions necessary for transitions of the first and second order, and to explain the lens opening automatically to accom-
mechanism of these transitions. 77 pages $1 5.00 modate to changing illumination. A n  iris 

diaphragm, operated by electric current 
PROBLEMS OF METALLOCRAPHY AND THE PHYSICS OF METALS, generated in a photocell, operates theedited by B.Ya. Lyubov lens through its full range from f/1.9 to  
The Fourth Symposium conducted by the Metallography and the Physics of Metals Insti- 
tute of the Central Scientific Research Institute of Ferrous Metallurgy, USSR. Contains f/16 in less than 1 sec. Inadequate illu- 
papers on the structure of liquid metals, crystallization processes and physical means of mination, beyond the lens accommoda- 
influencing their kinetics, phase transformations in  steel, strengthening and weakening of tion, is indicated by  extinction o f  an 
steel and alloys, and numerous other important problems. 476 pages $30.00 amber light. Compensation for tempera- 

ISOTOPE PRODUCTION AND HIGH INTENSITY y-SYSTEMS, ture changes, over the range tolerated by 

edited by Yu.S. Frolov the film itself, is provided. (Bell and 
Abstracts of 24 papers from this session, "Isotope Production . . .", a t  the All-Union Con- Howell, Dept. S635) 
ference on the Application of Radioactive and Stable Isotopes and Radiation in  the 
National Economy and Science, Moscow, April, 1957. 22 pages $7.50 .SYNTHETIC HEAT-TRANSFER FLUID, for 

Consultants Bureau translations b y  b i l ingual  physicists. A l l  mater ia l  trans- electronic equipment, functions as a liq- 
la ted cover-to-cover, clearly reproduced b y  t h e  m u l t i l i t h  process, staple 
bound ;  includes all d iagrammat ic a n d  tabular  mater ia l  integral w i t h  t h e  tex t .  uid at temperatures ranging from - 6 5 O  

to +400°F. T h e  fluid, a silicate ester 
based compound, is electrically insulat- 
ing and is compatible with practically all 
materials encountered in  aircraft con-
struction. (Monsanto Chemical Co.,CONSULTANT UREAU, INC. 
Dept. S637) 

227 W E S T  17th STREET, N E W  Y O R K  11 ,  N. Y e - U.S.A. JOSHUA STERN 
T e l e p h o n e :  A L g o n q u i n  5-0713 .C a b l e  A d d r e s s :  C O N B U R E A U ,  NEW YORK National Bureau of Standards 
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A MAJOR CLUE 
TO BIOCHEMICAL REACTIONS 

E - P - R  AT W O R K  
(Electron Paramagnetic Resonance) 

which E-P-R Spectroscopy furnishes the biologist 

Is the odd molecule (or free radical) a necessary partici- 
pant in most bio-chemical reactions? E-P-R's unique ability 
to determine its presence, identity, quantity and frequency 
of reaction can help unravel the vast complexities of life's 
chemistry. E-P-R spectroscopy is based on gyromagnetic 
properties of electrons and is particularly applicable to pho- 
tosynthesis, enzyme substrate reactions, polymerization and 
radiation damage. 

No other technique makes the same positive identifications. 
E-P-R Spectroscopy is singularly exclusive, "seeing" princi- 
pally odd molecules and transition-element ions. It  reveals 
quantity and identity, by measuring interaction of the odd 
electron with its surrounding nuclei. From E-P-R signals 
under varying temperature and chemical environments, the 
scientist can determine reaction kinetics. 

E-P-R spectroscopy is non-destructive to life or chemical 
processes. Typical sample is 0.15 cc in a quartz tube. Con- 
centration of the odd molecule can be as low as 1W molar if 
adequately separated from signal-masking impurities. Exam- 
ple below is one of a continuing series. 

Number 8 of a s e r l e ~  DAMAGE FROM FREEZE DRYING I N  WHOLE BLOOD 

INTERPRETATION: Some attempts have been made to cor- divalent iron absorptions, indicating not only the conversion 
relate EPR signals in lyophilized materials with metabolic of hemoglobin to methemoglobin, but also damage to both 
activities. An interesting sideline of this research has been of the molecules; second one sees the small sharp line to the 
the observaton of free radicals arising from broken bonds right which is associated with a free valence. Preliminary 
due to the freeze drying. The spectrum shown below is that experiments indicate that this free valence is produced by 
recorded from lyophilized whole human blood. I t  reveals the breaking of the porphyrin ring structure. 
damage in two ways: first one observes the trivalent and 

- 
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For full technical details on E-P-R and 
N-MR Spectroscopy and Spectrometers, write to the 

Varian Associates Instrument Division 



C O M P L E T E L Y  N E W  L I N E S  

B Y  A M E R I C A N  O P T I C A L  C O M P A N Y  

LABORATORY M I C R O S C O P E S  

Outstanding Features : 
Advanced styling and design 
Interchangeable and reversible bodies 
Rigid, well balanced arm 
Focusable stages. . .Variable autofoc~is 
Wide selection of mechanical stages 
Dual cone revolving nosepieces 
Zone of convenience 
Built-in base illuminator 
Top quality optics 
New EPOXY finish 

P/us - 
Wide variety of accessories and alternate parts 
. . . readily interchan8eoble to meet future needs. 

.*.*=.I 

STEREOSCOPIC M I C R O S C O P E S  

Outstanding Features: 
True three-dimensional erected image 

e Top quality optics.. . low rdlection coated 
Reversible and inclined body 
Long working distance 
Large field of view 
Wide range of magnificatione 
Broad selection of models 
Dove-gray EPOXY finish 
New ~ ~ c l o s ~ o t  Illuminator 
LOW PRICE 

P/us- 
Revotutionary MACNI-CHANGER 
. . . desired ma#nifications simply 
"dialed in"! 

Gentlemen: 
I 
I 

Please rush new CYCLOFTIC brochure SB 56 

Please rush new MICROSTAR brochure SB 124 
1 
I 

Name I 
Address I 

I 
C i t y  Z o n e S t r t a -  1 

l , , , - - - - - - - - - - - - - - - - - - - - - - - - - - I  
DEFENSE PRODUCTS P U N T  KEENE. NEW HAMPSHIRE 


