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REPORT NO. 2 FROM LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 

Achieve maximum recovery of viable tissues, 
cells and microorganisms with liquid nitrogen 

A PRACTICAL TECHNIQUE 
Biologists and clinicians in many areas 
of science can now preserve tissue and 
cell cultures more efficiently and effec- 
tively because of recent advances made 
in cryobiology. 

In fact, new techniques make it possi- 
ble to preserve successfully many tissues 
and cell cultures which were formerly 
thought to be destroyed by the freezing 
process. Many of the inherent areas of 
risk in long-term experiments-such as 
chromosomal change or mutation, con- 
tamination of culture with bacteria or 
viruses or other cell lines, and loss of 
cultures-have been virtually eliminated. 

Basically, best results in freezing and 
storing of viable specimens have been 
obtained by: 
1) Cooling at a precisely controlled rate 
(in the range of 1 0C. per minute to 1 50C. 
per minute). 
2) Using the proper amount of protective 
additive (usually glycerol or dimethyl 
sulfoxide). 
3) Storing at liquid nitrogen temperature 
(-1 960C). 

CHOOSE YOUR EQUIPMENT 
Linde Company has pioneered in the de- 
velopment of liquid nitrogen equipment 
for cryobiological purposes. LINDE pro- 
vides a complete line of LN2 refrigera- 
tors, low-loss liquefied gas containers, 
and precise controlled-rate freezers, as 
well as accessories. This is backed by 
the most experienced technical service 
available today -through LINDE's own 
cryobiology laboratories and field repre- 
sentatives. 

LINDE liquid nitrogen refrigerators 
come in a wide range of capacities. 
These include, for major projects, the 
new large-capacity LNR-640-C and so- 
phisticated LNR-360 (see photo). Also, 
there is the new high-accessibility LNR- 
250, the improved medium-capacity 

O LNR-35, the standard 720-ampule capa- 
city LNR-25 widely used by biologists 
for many years, and the all-new fully 
portable, highly compact LNR-10. 

NEW LNR-360 REFRtGERATOR 

360-liter liquid nitrogen refrigerator de- 
velopeti especially for large-capacity 
storage of cell and tissue cultures, and 
microorgisnisms. 44 in. high, 35 in. out- 
side dia., it has a 6.6 cu. ft. product stor- 
age capacity. 
Features include: 
* Unique semi-automatic tray selector in- 
dexing system for easier placement and re- 
moval of specimens. 
* Large, removable 28.5 in. dia. cover with 
"pie-shaped" opening for complete accessi- 
bility to refrigerator's interior. 
* All-welded, stainless steel construction 
for greater durability. 
* Low liquid nitrogen consumption-fully 
charged refrigerator has a holding time of 
more than 50 days. 
* 6 tray levels containing 37 canisters for 
greater storage capacity. 

Equipment includes two specially de- 
veloped liquid nitrogen freezers which 
precisely control the cooling rates of in- 
dividual specimens from 0.50C./minute 
to 190C./minute. The standard BF-3 
holds up to 40 1.2 ml. ampules, has a 
total volume capacity of 1 10 cu. in. The 
new, larger BF-3-2 has a 1600-cu.-in. 
capacity. 

New accessories include special can- 
ister conversion kits for LINDE's LD-25 
and LD-10 liquefied gas containers, low- 
heat-loss plastic-handled canisters, and a 
liquid nitrogen level controller. In addi- 
tion, LINDE provides the most complete 
liquid nitrogen distribution service in the 
country with adequate supply always 
readily available. 

LATEST REPORT... 
... from LINDE on advanced techniques 
in cryobiology is a comprehensive re- 
view by Dr. S. W Moline of LINDE'S 
Tonawanda Research Laboratories. Sub- 
jects under review (with numbered refer- 
ences to a bibliography of 59 reference 
works) cover preparation of cells for stor- 
ing; cooling rates; the use of protective 
additives; storage at low temperatures; 
warming rates; and condition of cell or 
tumor strains after cooling, storage, and 
warming. 

Detailed literature is available on re- 
quest. Also, LINDE's "Cryobiology Re- 
port No. 1" which deals more generally 
with the all-new method of freezing and 
storing biologicals. For further informa- 
tion, check your area(s) of interest on the 
coupon below and send. 

-------------- ----- mmmmmm,_ 
CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 

I Dept. SC-li, Linde Company 
I Division of Union Carbide Corporation 

270 Park Avenue, New York 17, N.Y. 
Please send the details on the items checked! 
[ 0 Review: "The Low Temperature Preservation of 

* Tissue and Cell Cultures" by Dr. S. W. Moline. LINDE _ 
0] Review: "The Preservation of Biological 
Materials with Liquid Nitrogen." C Ee 
0 a Cryobiology Report No. 1: "New, Practical 0 M PAN I Approach to Storing Biologicals." 

HO LINDE LNR-360 Refrigerator. "Linde" and "Union Carbide" are registered 
L 0 LINDE BF-3 Biological Freezer. trade marks of Union Carbide Corporation. 
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For Photomicrography. ... Macrophotography. ... Gross Photography 
The Leitz Aristophot is a universal laboratory cam- 
era. It masters all laboratory photographic tasks. In 
a matter of minutes, the Aristophot lets you change 
from micro to macro or to gross photography. You 
have the choice of 35mm, 31/4 ?"x41/4tt or 4" x 5" 
in both conventional or Polaroid, as well as highly 
precise motion-picture and time-lapse photography. 

Write for complete details and specifications. Illus- 
trated brochure shows how Aristophot can be used 
with your microscopes and how it integrates with 
Leitz microscopes, including the famous Leitz uni- 
versal research microscope, Ortholux, with its own 
light sources, or Xenon and high-pressure mercury 
lamps for special applications. 47063. 

E. LEITZ. INC.. 468 PARK AVENUE SOUTH, NEW YORK 16. N. Y. 
D i s t r i b u t o r s o f t h e w o r l d - f a m o u s p r o d u c t s 6 f 
Ernst Leitz G. m. b. H.. WetzIar. Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS * LENSES * PROJECTORS * MICROSCOPES 
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A Proper Accounting 

With the increase in numbers of scientific research workers, the great 
national meetings have tended to become unwieldy. Many simultaneous 
sessions must be held, with meetings scheduled in a number of different 
rooms and even in different buildings. It has thus become difficult for 
individuals to rendezvous and engage in the exchanges that were a valu- 
able feature of earlier meetings. 

These circumstances have fostered an increasing use of symposia, and 
many valuable special sessions are arranged in connection with meetings 
of the major scientific societies. These sessions in general are open to 
the public or at any rate to registrants. Increasing even more rapidly are 
the closed symposia. These involve specially invited small groups-often 
20 or 30-who spend two or three days in intensive sessions. The par- 
ticipants may be brought together from all parts of the nation and 
even from abroad and include the more creative scientists active in a 
particular area of effort. The limited size of the group is a key ingredi- 
ent in the success of these meetings. Transfer of information is facili- 
tated; participants are less inhibited than they are in larger gatherings, 
and it is relatively easy to suppress the loquacious individual who insists 
on dealing in trivia. Informality sometimes characterizes the sessions, 
but a chairman maintains order and attempts to give direction. In other 
instances, the program is more formal. In any event, a large amount of 
information is transferred both in sessions and in personal contacts 
among the participants. For those directly involved, such meetings can 
be acutely stimulating, and significant scientific progress often can be 
traced to them. 

Initiative for arranging the meetings usually comes from an estab- 
lished investigator. After a brief study of feasibility, including sounding 
out possible participants, he often seeks financial support amounting to 
$5,000 to $10,000. Because of his stature and his list of important po- 
tential participants, he can usually arrange for a subsidy. In most in- 
stances, funds are supplied by government agencies. 

Unfortunately there are negative aspects of these closed meetings. 
Organizers of closed symposia tend to choose a small coterie of estab- 
lished individuals. This group gains the advantage of obtaining informa- 
tion concerning new research results far ahead of others: A net tend- 
ency is to favor senior investigators over younger men who have not 
yet won recognition. This favoritism often is compounded by what 
amounts to a policy of secrecy in the organization and conduct of the 
meetings. Understandably, the organizers usually have little stomach for 
the indignation of the uninvited. Less excusable is a common failure 
to communicate results or highlights of the symposia to the remainder 
of the scientific community. Often no direct notice of the event is forth- 
coming. Occasionally the papers are collected in a volume which appears 
only after the material is quite stale. Thus the conveners are in the posi- 
tion of expending public monies without a proper public accounting. At 
least one remedial step could easily be taken. 

We feel that the organizers of government-supported symposia should 
be asked by the granting agencies to render in the open literature a 
brief report of the highlights of the meeting immediately after its com- 
pletion. This would not remove all the aspects of special privilege; but 
it would insure that those not present could share in some measure in 
the proceedings, and development of the area of science involved would 
consequently be enhanced.-P.H.A. 
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The Ann Arbor Science Library is a "distinguished series ... highly recommended."- Library Journal 

Os 1 

1+ 1= 1 The University of Michigan Press announces the addition of two new titles to its 
Ann Arbor Science Library-The Evolution of Man and Space Chemistry. Written by scientists for the general reader 
and for the scientist who wants to explore fields outside his own, the 12 volumes are available in clothbound or 
quality paperback editions. 

By Oskar and Katharina Heinroth 
American Scientist: ". . . ranging from how 
birds communicate with each other, to eating 
habits, growth, orientation during migration, 
and to the mental powers of birds... The 
book is ... a trustworthy and accurate account 
of the material it represents." 
z76 pages 9x illus. AAS 505 el $5.00 ph $1.35 

Ebb and Flow 
The Tides of Earth, Air, and Water 
By Albert Defant 
Natural History: "Will certainly answer any 
questions a non-hydrographer is ever apt to 
ask about the tides." 
124 pages 64 illus. AAS 506 el $4.00 ph $1.35 

By Adolf Portmann 
Jerold Lines, Associate Editor, Natural History 
Magazine: ". . . could hardly be bettered." 
Isa pages zoz illus. AAS 507 cl $4.50 ph $1.95 

PLANET 
EARTH 

By Karl Stumpff 
Astronautics: "Designed to provide us with a 
broader understanding of the planet on which 
we live... is deserving of a place in anyone's 
library." 
Z92 pages 57 illus. LS 508 Ci $5.00 Ph $1.35 

THE STARS 
By W. Kruse and W. Dieckvoss 
Natural History: "An excellent little book... 
Along with such stellar matters as direction, 
brightness and color, there are discussions of 
variable stars, novae, stellar temperatures and 
composition, giants and dwarfs." 
2o8 pages zo6 illus. AS 501 cl $5.00 pb $1.95 

the ants 
By Wilhelm Goetsch 
The New Yorker: ". . .says, with perfect clar- 
ity, pretty nearly everything there is to say 
about ants and their ways.... full of fascinat- 
ing information." 
176 pages 8s illus. LAS S02 cl $4.50 pb $1.95 

THE SENSES 
By Wolfgang von Buddenbrock 
Science Magazine: "The presentation is sim- 
ple, informal, and lively..." 
r68 pages 55 illus. AAS 503 el $4.00 ph $1.35 

-light 
Visible and Invisible 

By Eduard Ruechardt 
Science Progress: ". .. presented with ... just 
the right amount of precision and scientific 
rigour." 
208 pages 137 illus. AAS 504 el $4.50 pb $1.95 

VIRUS 
By Wolfhard Weidel 
Emilio Weiss, Naval Medical Research Insti- 
tute: "It is refreshing to find a little book, 
such as this one, which depicts the science 
as one which investigates and can decipher 
some of the innermost secrets of life. This 
book is well written, fluent, and witty." 
z6o pages 27 illus. LAS 509 Cl $4.50 Ph $1.95 

'riti1 SUN^ 
By Karl Kiepenheuer 
Science News Letter: "Concise account for 
the serious reader of what is known about the 
sun, 'the only star whose shape and surface 
can be observed.' 
z6o pages 76 ilus. MS 510 el $5.00 ph $1.15 

THE EVOLUTION OF MAN 
By G.H.R. von Koenigswald 
Ashley Montagu: . . . an admirably succinct 
account of the origin and evolution of man by 
one of the most eminent contributors to that 
history." 
z6o pages 87 illus. AS 511 el $5.00 ph $1.55 

SPACE 
CHEMISTRY 

By Paul W. Merrill 
Leo Goldberg: "...a refreshing and informa- 
tive study. Dr. Merrill handles an enormous 
subject with agility and interest." 
192 pages 8: illus. LAS 512 cl $5.00 ph $1.95 

To your bookseller, or to s-10 
The University of Michigan Press Science Department 
615 East University, Ann Arbor, Michigan 

* Please send me sets of all 12 titles in quality paperback editions at 
$23.40 per set. 

* Please send me the quality paperback editions as I have indicated below, at $1.95 per title: 
AS501 M.S5O2 . AS503 ..AAS504 ..AAS505 AAS506 
AAS507 AAS508 .MS509 . .510 A511 .. .AS512 

* Please send me sets of all 12 titles in clothbound reference editions at 
$56.00 per set. 

* Please send me the clothbound reference editions as I have indicated below: 
. AS501 S50AAS502 .MS503 S504 -....AAS505 S. AAS506 

.AA507 AAS508 S509 MS510 S511 AS512 

NAME 

ADDRESS 

CITY ZONE..STATE A 
D I have enclosed payment, saving myself postage and handling charges. 

(If I am not completely satisfied, I may return the books within 10 days and receive a full refund.) 

I l THE UNIVERSITY OF MICHIGAN PRESS * Ann Arbor 
4 JANUARY 1963 33 



New 4-pi Actigraph offers increased 

sensitivity and resolution... delivers 

more data with greater accuracy 
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A new radiochromatogram scanning 
system by Nuclear-Chicago combines 
the advantages of 4-pi detection with 
window or windowless operation to offer 
greater versatility and accuracy to the 
user. Model 1032 Actigraph? incorpo- 
rates a small-volume, dual-chamber de- 
tector that simultaneously scans both 
sides of the strip chromatogram. This 
design greatly increases the accuracy 
of the scan and practically doubles sen- 

sitivity over 2-pi systems. Efficiencies as 
high as 10% for carbon-14 and 2% for 
tritium can be obtained with a back- 
ground of 15 counts per minute or less. 

The Actigraph also features many time- 
saving conveniences. The unique clam- 
shell construction of the detector- 
assembly simplifies paper loading and 
allows easy access to the detector win- 
dows. Paper widths ranging from X2 to 

134 inches can be accommodated-in- 
cluding Whatman Nos. 1, 2, 3, and 4. 
Nuclear-Chicago's experience in the 
design and manufacture of radio- 
chromatogram scanning systems (over 
700 Actigraphs are currently in use) 
assures you that the Actigraph will de- 
liver the most reliable performance and 
highest accuracy. Please write for our 
detailed literature covering the many 
benefits of this new system. 

Actual strip-scan made with the new 
Model 1032 (left) compared to scan pro- 
duced by a similar 2-pi system (right). 
Note that resolution is enhanced and 
the sensitivity is doubled with no in- 
crease in background. The conditions 
of the scans were: Developed chro- 
matogram-H3-labelled N-Butanol and 
H20; detector-windowless; scan 
speed-12 in/hr.; time constant-40 sec.; 
collimator width-X4 in.; total activity- 
approximately 1 microcurie. 
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Exclusive detector 
operates with or 
without window 
The Actigraph is the only strip chro- 
matogram scanner that can be operated 
either windowless or with Nuclear- 
Chicago's ultra-thin Micromil~window 
(density less than 150 micrograms /cm2). 
Window operation offers several im- 
portant advantages to the researcher 
when counting beta emitters such as 
carbon-14. Charge effects and the pos- 
sibility of chamber contamination are 
practically eliminated, yet gas con- 
sumption is held to just 30% of the rate 
required for windowless operation. Un- 
der normal conditions, the life of a 
single tank of counting gas approaches 
1000 hours. 

When highest sensitivity is required, 
the Micromil windows can be quickly 
and simply removed for windowless 
counting. Even with windowless oper- 
ation, gas consumption and back- 
ground are low because of the small 
volume and efficient design of the Acti- 
graph detecting chambers. Both cham- 
bers are constructed of stainless steel 
for long life and ease of cleaning. 

4 JANUARY 1963 

A complete scanning 
system for qualitative 
and quantitative analysis 
Nuclear-Chicago's Actigraph system 
provides complete facilities for detect- 
ing, measuring, and recording the 
location and activity of separated zones 
of beta-emitting isotopes on strip chro- 
matograms. The standard system con- 
sists of the Models 1032 Actigraph, 
1620CS Analytical Ratemeter, and 
R1000A Graphic Recorder. Actigraph 
scanning speeds and recorder chart 
speeds are accurately matched to allow 
side-by-side comparison of the strip 
and recorded peaks for precise location 
of the radioactive zones. The identity 
of each component is then determined 
simply by comparison with known stand- 
ards. To obtain quantitative data, the 
area under each recorded peak can be 
measured with a planimeter. 

For automatic presentation of quantita- 
tive information, use either Nuclear- 
Chicago's digital print-out systems or 
Model 8408 Integrating Graphic Re- 
corder. The 8408 records total counts in 
each peak while simultaneously pre- 
senting analog count-rate information. 

Conversion available 
for Nuclear-Chicago 
2-pi Actigraphs 
Those presently using the Nuclear- 
Chicago Model C100A or C100B 2-pi 
Actigraph can also gain the advantages 
of a 4-pi system simply by adding Model 
1036 Detector Assembly and Model VK2 
Automatic Valve to their present scan- 
ning unit. The 1036 consists of the 
identical detecting chambers and pre- 
amplifier furnished with the Model 1032 
4-pi Actigraph. It offers the same high 
levels of sensitivity and resolution. Con- 
version takes only a few minutes. 

I.. .......... 

a- jInuclear ch-_a _ 
C0 R PO 0 Pq Ar T / 0N 

349 East Howard Avenue, Des Plaines, Illinois - Telephone: 312-827-4456 
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AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

OGO EGO POG 

Meet OGO, the curious-looking object you see above. 
Actually, OGO is the family name; it stands for Orbiting 
Geophysical Observatory. There are two members of the 
OGO family: EGO (Eccentric Geophysical Observatory) 
and POGO (Polar Orbiting Geophysical Observatory). 

EGO's purpose is to gather and transmit data on 
energetic particles and other geophysical phenomena. 
It will be launched into an eccentric orbit by an Atlas- 
Agena B vehicle from Cape Canaveral late next year. 

POGO will be boosted into a polar orbit by a Thor- 
Agena B from the Pacific Missile Range in early 1964. 
Its assignment will be to send back information about 
the atmosphere and ionosphere, particularly over the 
North and South Poles. 

If you are an engineering or science graduate with one 
or more degrees from an accredited college or university 
and appropriate experience, you may qualify for partic- 
ipation in history-making projects such as these. 
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Right now NASA Manned Spacecraft Center in Houston, 
Texas, has several key openings. They include: 

0 Electrical or Electronics Engineers, with experience 
in radar RF systems, telemetry or other missile tracking 
systems; 
O Senior Electronic Engineers to analyse and recom- 
mend instrumentation programs; 
0 Flight Systems Engineers, experienced in the use of 
analog and digital computers, to solve flight operations 
and other research and development problems; 
o Aerospace Engineers, experienced with flight simu- 
lators in the training of test pilots and 
flight personnel. Pilot experience is 
also desirable. 

Send a complete resume to: Mr. J. 
Galloway, Dept. SHC, NASA Manned 
Spacecraft Center, Houston 1, Texas. 
Positions filled under USCSC Ann. 2525. An Equal Opportunity Employer. 
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Here's a major advance in electro- 
analytical instrumentation ! 

With Beckman Specific Ion Elec- 
trodes, you measure the activity of 
chloride and certain monovalent 
nations as easily as you measure 
pH. Sieadings are fast, precise, 
linear-and elabondtlaborat e 
sample preparation. Siniply con- 
nect the electrode to an accurate, 
electronically stable pH meter 
( ideally the Beckman Expanded 
Scale Model 76) and read specific 
ions directly. Choose from Chloride, 
Sodium and Cationic Electrodes - 
in standard laboratory sizes and in 
special versions for clinical use. 

Ask your Beckman Lab Apparatus 
Dealer for facts on Specific Ion 
Electrodes for lab or process use. 
Or write direct for Data File 
LpH-38-363. 

_ l ~~~~~I NSTRU MENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
Fullerton, California 

International Subsidiaries: Geneva, Switzerland; 
Munich, Germanu; Glenrothes, Scotland. 
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Meetings 
Repair and Differential 

Radiosensitivity 

Chromosomal breakage and rejoining 
processes, repair or recovery of poten- 
tial mutational or lethal damage, dose 
rate and fractionation effects, and stage 
sensitivity were the chief subjects of 
discussion at the symposium on "Repair 
from Genetic Radiation Damage and 
Differential Radiosensitivity of Germ 
Cells" which was held at Leiden, The 
Netherlands, 15 to 19 August 1962, 
under the auspices -of the Department 
of Radiation Genetics of the State Uni- 
versity of Leiden. 

Dealing with various problems in the 
production of chromosome aberrations, 
papers by S. Wolff, D. R. Parker, H. J. 
Evans, and A. T. Natarajan emphasized 
the importance of the proximity of 
chromosomes and chromosome parts in 
determining dose kinetics and stage sen- 
sitivity. Wolff pointed out how the con- 
cept of a limited number of sites at 
which the chromosomes could be close 
enough for rejoining can account for 
much of the, data represented by dose 
curves, Parker showed how the lim- 
ited site concept can explain the 
changes in sensitivity and in kinds of 
aberrations during obgenesis in Dro- 
sophila. Evans discussed the role of 
variations in site number, oxygen ten- 
sion, and concentration of free thiols 
in the sensitivity changes during the 
cell cycle. Natarajan discussed several 
factors controlling aberration produc- 
tion in seeds, among them postirradia- 
tion temperature. 

Recent developments in the study of 
postirradiation repair of premutational 
damage were summarized in a series of 
papers on coliphage (W. Harm), Esche- 
richia coli (C. 0. Doudney and E. M. 
Witkin), Paramecium (R. F. Kimball), 
and Drosophila (F. H. Sobels). Included 
were the demonstration of gene-con- 
trolled repair in phage and bacteria 
(Harm), the analysis in bacteria of the 
biochemical processes involved in re- 
pair or removal of premutational dam- 
age and in its fixation or incorporation 
as mutation (Doudney, Witkin), the re- 
lation between the rates of repair of 
two classes of chromosomal lesions in 
Paramecium and the role of these two 
classes in differential sensitivity during 
the life cycle of the cell (Kimball), and 
the demonstration of some of the prop- 
erties of repair of premutational dam- 
age during various stages of spermato- 
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produce large litters 

...FEED~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. PURINA! 

S: .... q; A',. of 

Purina, the world's largest maker of laboratory 
animal diets, produces Purina Mouse Breeder Chow 
... formulated to help raise more mice at a reason- 
able cost. In specific cases, female breeder mice of 
certain strains fed a sole ration of Purina Mouse 
Breeder Chow during breeding, gestation, lactation 
and growing periods produced from 50% to 100% 
more young than when fed on a conventional diet 

You can depend on the complete line of Purina 
Laboratory Chows to help give you optimum results. 
Order the Chows you need from your local Purina 
feed dealer. 

For more information on the feeding and care of 
laboratory animals, write for the free, 40-page 
Purina Laboratory Manual. Address your request 
to Ralston Purina Company, Checkerboard Square, 
St. Louis 2, Missouri. 

What to feed laboratory animals 
Animal Purina Chow 
Mice Mouse Breeder Chow 
Rats Lab Chow or Labena 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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[E@&1m reportsOn: 
what a good fighter's buttons are like .., new definition for Win, Place, and Show... 
a useful piece of furniture 

A more constant constant 
They shall beat their swords into plowshares and 
their spears into pruning hooks. Nation shall not 
lift up sword against nation. Neither shall they 
learn war any more. 

-ISAIAH 

Lockheed is very proud of its F-104 Starfighter. At a recent 
U. S. Air Force Fighter Weapons Meet at Nellis AFB, Nev., 
an F-104 (C model) outfiew, outgunned, and outbombed all 
13 of its competitors. 

Lockheed has given us permission to disclose that the F-104 
carries a 19.25mm hemisphere of KODAK IRTRAN 2 Optical 
Material on the flat face of which we deposit by a unique 
method a 4mm x 4mm film of lead sulfide to which leads are 
attached. This kind of infrared sensor we call a KODAK EK- 
TRON Detector, Type Q-5, Modified. The hemisphere has been 
made also out of another high-index infrared-transmitting 
material, strontium titanate. Replacement of this by IRTRAN 

2 material seems to make the time constant of the detector- 

which is about 250 MAsec at 250C-more stable over long 
periods with less effect from storage conditions. Also, the 
dark resistance stays put better. Therefore the s/n drifts less. 
Incidentally, signal and noise levels are both high, which 
lessens the demands on the associated circuitry. (NEP, how- 
ever, is less than 6.7 x 10-"I watts for 600'C radiation chopped 
at 2500 cycles/sec over a 1 cycle/sec bandwidth.) 

We mention high index. We are rather pleased at having it 
in the record that some years ago we suggested to the brethren 
that the same principle that makes an oil-immersion micro- 
scope objective resolve more detail than the best dry objective 
could also be worked for another purpose in the infrared 
game. Putting the detector film on the high-index hemisphere 
flat boosts the signal by 3.4 X. 

Safe as the F-104 makes us feel as we sit before our hearths, we'd 
feel even safer if we had more sales outlets for these buttons than just 
one make of airplane. We sure would like it if it turned out, in line 
with the prophet's beautiful allusion to old iron, that an entirely dif- 
ferent use were found in addition for Type Q-5 detectors. Eastman 
Kodak Company, Special Products Division, Rochester 4, N. Y. can 
help you think about that. 

- I - | | N | | S a.................... .................................. . ..;........................................................................... .... . ............ 

B | | | w l ! ! am 
S = .M 

...t~~~~~... ...... 
1 [ > E l - | s I - _ D E LETE D D E LETE D D E LETE D AD E LETE D ... 

Jones' film 
The horseplayers of America have made a contribution to 
engineering. True horseplayers spend their lives contributing. 
They contribute by a process based on ordinal digits. Deter- 
mination of the digits often requires instrumentation. A sound 
technology has developed to support this instrumentation. 
The horseplayers gladly support the technology by their con- 
tributions. The technology is now old enough to have added 
the expression "photo finish" * to common speech. 

A photo finish negative is projected for the judges less than 
25 seconds after the last horse crosses the finish line. They 
nearly always wait for the last horse. If the last horse is quite 
late, it looks longer than the first horse because there is hardly 
need for it to hurry any more as it passes the finish line. The 
finish line is the optical conjugate of a narrow slit at the focal 
plane of the camera. The film is exposed only at that point as 
it moves past the slit at constant speed. 

We have just introduced a new KODAK Timing Negative 

Film for this work. We don't see why the new film should be 
denied to off-track use. It is a 35mm film with the perforations 
omitted and the edge legend KODAK SAFETY FILM reduced in 
height to .014", all in order to make room for the timing signal 
and other indicia (some of which have been deleted from the 
above illustration to protect the privacy of the jockeys). When 
developed for 10 seconds in the proper hot developer, it 
yields extraordinary definition at an Exposure Index of about 
100. Fixation is extremely rapid. Contrast is readily controlled 
by the processing parameters. Spectral sensitivity is notably 
uniform from the ultraviolet to 630 mA. 

An inquiry to Eastman Kodak Company, Special Sensitized Products 
Division, Rochester 4, N. Y. will get you some data about this film. 
There is another possible approach. Our No. 1 customer for the prod- 
uct is Jones Precision Photo Finish, Inc., 2 Crest Avenue, Elmont, 
N. Y., who make their own cameras and provide race timing service 
for about 65 out of 100 race tracks in the country. They have more 
practical experience with the film than we do. Perhaps you can induce 
Jones to diversify. 

NotTV 
Two problems are 
being solved here in 
one swell foop. 
Problem No. 1: >i 
What further bene- 
fits can be realized 
from the reception 
room besides serving as a setting for display of the most 
charming girl that Personnel has been able to find? Problem 
No. 2: What further benefits can be realized from all those 
KODACHROME slides that chronicle the organization's 
activities? 

*Two words. The one word "photofinish" is a verb that refers to something en- 
tirely different, namely what you should have had done by now to any family 
snapshots taken during the recent festive season. 

4 JANUARY 1963 

That's not a TV. It's an instance of somebody (Lester A. 
Dine Co., 102 Jericho Turnpike, Floral Park, N. Y., to be 
precise) buying one of our products (the KODAK CAROUSEL 
Projector, to be precise) and doing something smart with 
it. Inside this fine walnut cabinet the projector shows 80 slides 
automatically and a tape machine plays a commentary along 
with them. $550 complete, they tell us. 

Eastman Kodak Company ads like this have been appearing for 
10 years. They suggest that we make a wide variety of products. 
Possibly you have at one time or another thought of buying one 
but, not knowing how to go about it, have said, "The devil with 
it." Are you interested enough to send for a pocket reference book 
that may help you and us achieve mutually beneficial contact? 
If so, address Eastman Kodak Company, Dept. 8, Rochester 4, 
N. Y. It is a tiny bit out of date, but that can't be helped. (Everybody 
dies a little each day.) 
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genesis in Drosophila (Sobels). Harm 
discussed repair of lesions by enzymes 
and the idea that repair, to be effective, 
must occur before DNA synthesis; this 
is becoming an increasingly attractive 
explanation for the various findings 
with Escherichia, Paramecium, and 
Drosophila. 

The influence of dose rate and dose 
fractionation on mutation induction by 
ionizing radiation was discussed for the 
mouse (W. L. Russell), silkworm (Y. 
Tazima and S. Kondo), and Drosophila 
(H. J. Muller, I. I. Oster and S. Zim- 
mering, and C. E. Purdom). The ex- 
istence of dose rate and *fractionation 
effects is now well established for the 
mouse and the silkworm but the data 
for Drosophila are still equivocal. 
Some of the effects in the mouse and 
silkworm can be explained best by 
hypotheses involving repair of premu- 
tational damage. Other effects require 
hypotheses postulating some form of se- 
lection, such as differential cell killing. 

Concerning the changes in sensitivity 
during gametogenesis and early cleav- 
age stages, a number of striking paral- 
lels are found between diverse organ- 
isms. A rather full description was given 
by R. C. von Borstel and W. St. Amand 
of the changes in sensitivity from early 
odgenesis to early cleavage in Habro- 
bracon. F. E. WUrgler studied in detail 
the changes in sensitivity of Drosophila 
eggs during the first few cleavages. The 
Habrobracon and Drosophila studies 
agree in showing a peak of sensitivity 
just after meiosis in fertilized eggs and 
a periodic rise and fall in sensitivity 
corresponding to the first few cleavage 
mitoses. 

The sensitivity of sperm and of vari- 
ous stages of spermatogenesis in Dro- 
sophila were discussed. R. Sivhagen 
summarized her work on the variation 
of sensitivity to induction of various 
types of genetic effects during spermato- 
genesis. J. Mossige considered in some 
detail the factors responsible for the 
difference in sensitivity between various 
batches of mature sperm. H. Traut 
analyzed the basis for variation in the 
form of the dose curves for recessive 
lethals in sperm of different origins. 
D. L. Lindsley pointed out the relations 
between the chromosome constitution 
of the sperm and its sensitivity to inac- 
tivation by radiation. B. P. Kaufman 
and H. Gay discussed electron micro- 
scopical and cytochemical studies of 
spermatogenesis. 

Work by L. B. Russell on the sen- 
sitivity of various stages in gametogen- 
esis and in the early development of the 
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mouse zygote is now extensive enough 
to allow a number of comparisons with 
the studies on Drosophila and Habro- 
bracon. These comparisons result in 
several striking parallels. G. E. Magni 
discussed the major changes in sensitiv- 
ity that occur during meiosis in yeast 
and compared the sensitivity of mitosis 
and meiosis in this organism, both in 
regard to spontaneous and radiation- 
induced mutation. 

The symposium was organized by 
F. H. Sobels who assembled a group of 
approximately 100 major investigators 
in the field. There were six half-day 
sessions and an evening session with a 
total of 24 invited papers. There was 
adequate time for discussion, and the 
discussion was lively. The conference 
was well organized and succeeded ad- 
mirably in its purpose of defining the 
present status of research in this gen- 
eral area in the presence of most of the 
active workers. The invited papers and 
recorded discussion will be published 
by Pergamon Press. 

Important advances have been made 
in understanding the mechanisms by 
which the initial radiation damage to 
the chromosomes is converted to chro- 
mosome aberrations or mutations, and 
it is becoming possible to apply this 
knowledge to interpreting variations in 
radiation sensitivity. The existence of 
dose rate and dose fractionation effects 
in the induction of specific locus muta- 
tions can no longer be doubted for 
either the mouse or the silkworm al- 
though the situation remains equivocal 
for Drosophila. Work in this area is 
turning now to analyses of the reasons 
for these effects. Many data have been 
accumulated on variations in radiation 
sensitivity during gametogenesis in var- 
ious organisms, and some striking 
similarities have been found between 
quite diverse organisms. Though a 
number of more or less plausible ex- 
planations have been offered for the 
variations in sensitivity, general agree- 
ment has not yet been reached; the 
major advances in this area have been 
more descriptive than analytical. 

R. F. KIMBALL 
Biology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 

Forthcoming Events 

January 

23-26. American Assoc. of Physics 
Teachers, New York, N.Y. (R. P. Winch, 
Williams College, Williamstown, Mass.) 

23-26. American Group Psychotherapy 

ACCESSORIES 

INCREASE 

CAPABILITIES OF 

THE MODEL 350 

SPECTROPHOTOMETER 

A .~~~~~~~~~~~~~~~~~~~~~~," 

Highly versatile as a basic analytical instrument, 
the Perkin-Elmer Model 350 UV-VIS-NIR Spectro- 
photometer has even more impressive capabilities 
with accessories to perform extra functions. Here 
are some of the auxiliaries that are available: 

Controlled-Temperature Cell Mount (illustrated), 
for Perkin-Elmer Cylindrical Sample Cells, main- 

tains any specified temperature from 0C to 1000C 
within 0.5 C. Helps determine the kinetics of re- 

actions at various temperatures. 

Standard Time Drive Accessory-records trans- 
mittance or absorbance against time at any of 11 
different speeds for precise one-point kinetic 
studies. 

Repetitive Scan Accessory enables the operator 
to re-scan any selected segment of an absorption 
spectrum automatically at regular time intervals, 
to analyze general chemical reaction changes. 

Linear Wavelength Accessories provide UV, VIS 
or NIR linear wavelength readout on the standard 
preprinted Model 350 chart, where this mode of 

recording is desired. 

Auxiliary Recorder Readout produces additional 

spectra for any desired purpose: enables oper- 
ator to stretch or compress spectra, by chart speed 
variations. Useful with Linear Wavelength Acces- 
sories, Above. 

Other accessories include Potassium Bromide Disc 
Mount, Short Fixed-Path Liquid Cell, and Variable- 
Path Liquid Cell. For complete details on Model 
350 accessories, write to Instrument Division, Perkin- 
Elmer Corporation, 910 Main Avenue, Norwalk, 
Connecticut. 

PERKI N-ELMER 
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Chart shows spectral analysis by Optical Rotatory Dispersion of 2mg of testosterone in p-dioxane. With 
identical calcite polarizer-analyzer combinations in each beam, absorption by the sample is canceled out. 
Rotation of the light by the sample appears as a pen deflection on the chart, whence it is readily con- 
vertible to angular units by conversion tables provided with the accessory. The high scale expansions 
available on the Model 350 can be used to advantage in ORD work. 

MODEL 350- 
AN ADVANCED 

COMBINATION OF 

FEATURES FOR 

UV-VIS-NIR ANALYSIS 
Perkin-Elmer's Model 350 Spectrophotom- 
eter is the product of a completely fresh 
approach to instrument design. Keyed to 

today's demand for sophisticated analy- 
tical and research capability, it combines 
all the most-wanted features-each at its 
maximum potential. 

In the range from 175 mpL in the far ultra- 
violet to 2.7 ,u in the near infrared, the ver- 
satile Model 350 offers superior resolution 
and photometric precision for a wide range 
of differential analyses, for color measure- 
ment, kinetic studies, optical rotatory dis- 
persion determinations, and other exacting 
applications. Optically designed for high 
energy per spectral slit width, with scale 

expansion and pen response control, it 
possesses extraordinary microanalytical 
sensitivity for sample-limited studies-bio- 
medical, forensic and other. 

A wide dynamic range of scan speeds and 
complete selection of recording and sam- 
pling accessories enable the Model 350 to 
meet specialized analytical requirements 
with ease. For an illustrated brochure with 
complete description and specifications, 
write to Instrument Division, Perkin-Elmer 
Corporation, 910 Main Avenue, Norwalk, 
Connecticut. 
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GLASS ABSO~RPTION 
C ELLS made KLETT 

by I111l 

SCIENTIFIC APPARATUS _ 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co., Inc. 
179 East 87 Street, New York, New York 

Announcing the NEW 1963 
Edition of the Welch 

PERIODIC CHART of the ATOMS 
Atomic Weights Based on Carbon 12 

IU,.~. U... ........ 

Available fo% r simn 

THE WEC SCINTFI COMPANY 

Lithographed in 6 Colors on heavy Chart Stock with 
Protective Coating to prevent glare- 

With Revised 48-Page Key Booklet. 

4854. CHART OF THE ATOMS, 1963 Edition. Each, $7.50 

Available for immediate shipment! 

THE WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880 

1515 Sedgwick Street, Dept. E. Chicago 10, Illinois, U.S.A. 
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Assoc., annual, Washington, D.C. (AGPA, 
1790 Broadway, New York 19) 

24-27. American Mathematical Soc., 
annual, Berkeley, Calif. (AMS, 190 Hope 
St., Providence 6, R.I.) 

25-6. International College of Surgeons, 
West Indies congr., aboard S.S. Santa 
Rosa. (Secretariat, 1516 Lake Shore Dr., 
Chicago 10, Ill.) 

26. Association for Symbolic Logic, 
Berkeley, Calif. (T. Hailperin, Dept. of 
Mathematics, Lehigh Univ., Bethlehem, 
Pa.) 

26-28. Mathematical Assoc. of Amer- 
ica, annual, Berkeley, Calif. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 

27-1. American Inst. of Electrical Ens 
gineers, winter general meeting, New 
York, N.Y. (R. S. Gardner, AIEE, 33 W. 
39 St., New York 18) 

28-2. American Library Assoc., Chi- 
cago, Ill. (D. H. Clift, ALA, 50 E. Huron 
St., Chicago 11) 

28-2. Body Composition, conf., New 
York, N.Y. (J. Brozek, Dept. of Psychol- 
ogy, Lehigh Univ., Bethlehem, Pa.) 

30-1. Military Electronics, natl. winter 
convention, Los Angeles, Calif. (F. P. 
Adler, Space Systems Div., Hughes Air- 
craft Co., Culver City, Calif.) 

31-1. American Soc. for Engineering 
Education, college-industry conf., Atlanta, 
Ga. (W. L. Collins, Univ. of Illinois, Ur- 
bana) 

31-1. Society of Rheology, annual west- 
ern regional meeting, Emeryville, Calif. 
(T. L. Smith, Stanford Research Inst., 
Menlo Park, Calif.) 

31-2. Western Soc. for Clinical Re- 
search, annual, Carmel-by-the-Sea, Calif. 
(H. R. Warner, Latter-day Saints Hospital, 
Dept. of Physiology, Salt Lake City 3, 
Utah) 

February 

4-8. Rice Genetics and Cytogenetics, 
symp., Los Bafios, Laguna, Philippines. 
(Inter. Rice Research Inst., Manila Hotel, 
Manila, Philippines) 

4-9. Recent Trends in Iron and Steel 
Technology, symp., Jamshedpur, India. 
(Secretary, Indian Inst. of Metals, 31 
Chowringhee Rd., Calcutta, India) 

4-20. Application of Science and Tech- 
nology for the Benefit of Less Developed 
Areas, U.N. conference, Geneva, Switzer- 
land. (Science Conference Staff, Agency 
for International Development, 826 State 
Dept. Annex 1, Washington 25) 

5-14. International Radio Consulta- 
tive Committee, Plan Subcommittee for 
Asia, New Delhi, India. (V. Barthoni, 128 
rue de Lausanne, Geneva, 'Switzerland) 

6-9. American College of Radiology, 
Chicago, Ill. (F. H. Squire, Presbyterian- 
St. Luke's Hospital, 1753 W. Congress 
St., Chicago 12) 

8-18. United Nations Committee on 
Industry and Natural Resources in Asia 
and the Far East, Bangkok, Thailand. 
(S. Santitham, Rajadamnern Ave., Bang- 
kok) 

10-15. Management Function in Re- 
search and Development, conf., Pasadena, 
Calif. (Management Development Section, 
Industrial Relations Center, California 
Inst. of Technology, Pasadena ) 

10-16. Planned Parenthood, intern. 
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Zoom it to optimum magnification!I 

See it by any of six kinds of light! 
First, Bausch & Lomb DynaZoom? Laboratory Microscopes 
made history by offering continuous magnification from 17.5X 
to 1940X. And now you can equip your DynaZoom Microscope 
for the widest range of micro-investigation by any of six kinds 
of illumination: 

BRIGHT FIELD-Hi-Intensity Base Illuminator, Opti-lume In- 
tegral Illuminator, or mirror-for universal application. 
ULTRA-VIOLET-condenser, objective, new high intensity mono- 
chromator- indispensable for cancer research. 
DARK FIELD-paraboloid and cardioid condensers-for hard- 
to-see subjects such as living spirochetes. 
PHASE CONTRAST-turret-type and long-working-distance ac- 
cessorie-newly significant in blood platelet counting. 
POLARIZED LIGHT-polarizer and analyzer-for routine hire- 
fringence work. 
FLUORESCENCE-exciter and barrier filters; non-fluorescing 
optics; Hi-Intensity Base Illuminator- basic aid to acridine 
orange cancer detection. 

Only DynaZoom Microscopes give you the exactly right mag- 
nification and the exactly right light. See for yourself, in your 
own laboratory, how DynaZoom takes the blind spots out of 
microscopy . . . to show you detail you've never seen before. 

BAUSCH & LOMB v 

l O~~~~~ Please demonstrate DynaZoom Microscopes in my lab. 
l O~~~~ Please send me DynaZoom Catalog D-185. 
IBAUSCH & LOMB And I would like information on the following DynaZoom I 
IINCORPORATED accessories: Q Bright Field Q Dark Field Q Fluorescence 
l O ~~~[Polarized Light Q Ultra-Violet D Phase Contrast 
64237 Bausch Street 
g Rochester 2, N. Y. 

Nam. 
e.- - - - - 

Address........................... 

. l ... ....................................... . ..... . ......... ......................................... 
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conf., Singapore. (V. Houghton, Intern. 
Planned Parenthood Federation, 69 Ec- 
cleston Sq., London, S.W.1, England) 

11-14. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, New York, N.Y. (R. C. Cross, 345 
E. 47th St., New York 17) 

11-14. Industrial Lubrication, intern. 
conf. and exhibit, London, England. (E. 
V. Paterson, Scientific Lubrication, 217a 
Kensington High St., London W.8) 

11-15. Quantum Electronics, intern. 
symp., Paris, France. (Secretariat, Troi- 
sieme Congres International d'Electro- 
nique Quantique, 7 rue de Madrid, Paris 
80) 

12-14. Lysozomes, symp. (by invita- 
tion), London, England. (Ciba Founda- 
tion, 41 Portland PI., London W.1) 

13-15. Electrochemistry, 1st Australian 
conf., part I, Sydney, Australia. (F. Gut- 
mann, Physical Chemistry Dept., Univ. 
of New South Wales, Kensington, N.S.W., 
Australia) 

13-16. National Soc. of College 
Teachers of Education, Chicago, Ill. (E. 
J. Clark, Indiana State College, Terre 
Haute) 

14-15. American Soc. for Quality Con- 
trol, Textile and Needles Trades Div., an- 
nual conf., Clemson, S.C. (H. F. Littleton, 
c/o Charles H. Bacon Co., Lenoir City, 
Tenn.) 

15-14 Apr. Aeronautics and Space, in- 
tern. exhibition, Sdo Paulo, Brazil. (San- 
tos Dumont Foundation, Avenida Ipiranga 
No. 84, Sdio Paulo) 

16-23. Caribbean Dental Convention, 
Port of Spain, Trinidad. (A. V. Awon, 
43-45 Frederick St., Port of Spain) 

17-21. Technical Assoc. of the Pulp 
and Paper Industry, annual, New York, 
N.Y. (TAPPI, 360 Lexington Ave., New 
York 17) 

18-20. American Standards Assoc., natl. 
conf., New York, N.Y. (ASA, 10 E. 40 
St., New York 16) 

18-20. Biophysical Soc., annual, New 
York, N.Y. (A. Mauro, Rockefeller Inst., 
New York) 

18-20. Electrochemistry, 1st Australian 
conf., part II, Hobart, Tasmania. (J. N. 
Baxter, Chemistry Dept., Univ. of Tas- 
mania, Hobart) 

18-25. Expert Committee on Food 
Additives, FOA/WHO, Rome, Italy. (In- 
tern. Agency Liaison Branch, Office of 
the Director General, Food and Agricul- 
ture Organization, Viale delle Terme di 
Caracalla, Rome) 

19-22. Radiochemistry, inter-American 
conf., Montevideo, Uruguay. (Pan Amer- 
ican Union, Washington 6) 

20-22. Fundamental Cancer Research, 
annual symp., Houston, Tex. (L. Dmo- 
chowski, Section of Virology and Elec- 
tron Microscopy, M. D. Anderson Hospi- 
tal, Houston 25) 

20-22. Solid-State Circuits, intern. 
conf., Philadelphia, Pa. (F. J. Witt, Bell 
Telephone Laboratories, Inc., Murray 
Hill, N.J.) 

20-23. National Assoc. for Research 
in Science Teaching, Washington, D.C. 

microscopic slide labeling! 

/TIMEa fresh, clean 

mCr~~~~~~~~sCO~~~~~~~iC .. label~~MI.......... 

. 
#urn ' 
slide label 

* No licking o 
~~Eli-minate cross infection such 

* Accepts any markingasHPTISKepyuhnd 

a Meets all legal requirements asHPTISKepyuhad 

* awa Exmyu muh s 

* Prevents loss and confusion awa fro yormuh.s 
self-sticking TIME Scope labels. 

* Easy to apply 

*~~~~~~ Deedbeahrnevailable in standard or "Tis- 
, - 00sue-high' thickness. 1,000 

Write for detailed lbels prcarton. 
I/// 1 / information per 

T PROE SSIONAL TAPE CO., INC. 
lab s365AG Buriington Ave. Riverside, iii. 
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(J. D. Novak, Biological Science Dept., 
Purdue Univ., Lafayette, Ind.) 

20-24. Diseases of the Chest, intern. 
congr., New Delhi, India. (M. Kornfeld, 
American College of Chest Physicians, 
112 E. Chestnut St., Chicago 11, Ill.) 

21-22. American Soc. for Quality Con- 
trol, regional conf., Las Vegas, Nev. (S. 
R. Wood, Dept. 61, Bldg. 160, Aerojet- 
General Corp., Azusa, Calif.) 

22-23. American Psychopathological 
Assoc., annual, New York, N.Y. (F. A. 
Freyhan, c/o St. Elizabeths Hospital, 
Washington 20, D.C.) 

23-28. American Soc. for Testing and 
Materials, Atlantic City, N.J. (H. H. 
Hamilton, 1916 Race St., Philadelphia 3, 
Pa.) 

24-25. Unit Processes in Hydrometal- 
lurgy, symp., Dallas, Tex. (F. T. David, 
Colorado School of Mines, Golden) 

24-27. Diffusion, intern. conf., Palm 
Springs, Calif. (J. A. Biles, Univ. of 
Southern California, School of Phar- 
macy, Los Angeles 7) 

24-28. American Inst. of Mining, Met- 
allurgical, and Petroleum Engineers, an- 
nual, Dallas, Tex. (E. Kirkendall, AIME, 
345 E. 47 St., New York 17) 

25-27. Advanced Marine Engineering 
Concepts for Increased Reliability, symp., 
Ann Arbor, Mich. (G. L. West, Jr., Dept. 
of Marine and Nuclear Engineering, Univ. 
of Michigan, Ann Arbor) 

25-1. Environmental Engineering, natl. 
conf., Atlanta, Ga. (W. H. Wisely, Amer- 
ican Soc. of Civil Engineers, 345 E. 47 
St., New York, N.Y.) 

26-27. Dairy Engineering, natl. conf., 
East Lansing, Mich. (C. W. Hall, Dept. 
of Agricultural Engineering, Michigan 
State Univ., East Lansing) 

26-1. Society of Plastics Engineers, 
annual technical conf., Los Angeles, 
Calif. (G. P. Kovach, Foster Grant Co., 
289 N. Main St., Leominster, Mass.) 

27-3. American College of Cardiology, 
Los Angeles, Calif. (D. Scherf, 55 E. 86 
St., New York 27) 

28-2. Experimental Aspects of NMR 
Spectroscopy, Pittsburgh, Pa. (W. A. 
Straub, Applied Research Laboratory, 
U.S. Steel Corp., Monroeville, Pa.) 

March 

1-3. Developing Brain and Binding 
Sites of Brain Biogenic Amines, intern. 
symp., Galesburg, Ill. (H. E. Himwich, 
Research Div., Galesburg State Research 
Hospital, Galesburg) 

2-6. Canadian Assoc. of Radiologists, 
annual, Quebec, Canada. (J. L. Leger, 
1555 Summerhill Ave., Montreal 25, 
P.Q., Canada) 

4-6. Association of Iron and Steel 
Engineers, western meeting, Los Angeles, 
Calif. (T. J. Ess, 1010 Empire Bldg., 
Pittsburgh 22, Pa.) 

4-6. Wildlife Management Inst., Detroit, 
Mich. (C. R. Gutermuth, 709 Wire Bldg., 
Washington 5) 

4-8. Analytical Chemistry and Applied 
Spectroscopy, 14th annual, Pittsburgh, Pa. 
(W. A. Straub, Applied Research Labora- 
tory, U.S. Steel Corp., Monroeville, Pa.) 

4-9. Astronautics, 3rd Inter-American 
symp., Saio Paulo, Brazil. (Symp. Secre- 
tariat, Sociedade Interplanetaria Brasileira, 
Caixa Postal 6450, Saio Paulo) 

SCIENCE. VOL. 139 


