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1 The start of physical breakdown as 
salmon enters fresh water. 

2 A miserable shadow of the beautiful 
silvery deep-ocean salmon, now 
with a hump and hooked jaw, car- 
tilaginous .bones and peeling skin. 

Kind permission of Oceans Magazine 

LKB have taken part in another "first", this time 
at sea, aboard the "Alpha Helix". 
The "Alpha Helix" investigations concerned the 

T he above, which occurs when the salmon enter 
rapid aging of salmon, illustrated in the photos g g g ,. fresh waters on their spawning run.  During the autumn of 1968 the first electron- 

a t S ea Excellent results were achieved, even when the 
inininWWinininininininin micrograph made aboard a ship, was produced 

on this physiological research vessel belonging to the University of California, San Diego's Scripps Institution of Oceanography. A standard LKB Ultrotome cut the sections. 
ship was under way, in the open sea. There 
could hardly be a more convincing demonstra- 
tion of the versatility of the LKB Ultrotome. 
Some of the answers found by the research 
team could have a direct application to man, 
and ultimately help to reduce the physical and 
mental deterioration associated with human 
aging. 

 IN THE SERVICE OF SCIENCE 

LKB INSTRUMENTS INC. 12221 PARKLAWN DRIVE, 
ROCKVILLE, MD. 20852 
11744 WILSHIRE BLVD., LOS ANGELES, CALIF. 90025. 
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.. / To handle the unglamorous chore 

- of pipet cleaning, more labs use 
Nalgene pipet cleaning equipment 

than any other brand. 
- The Nalgene Pipet washer-rinser has a 

one-piece design with "over-the-top" wa- 
ter inlet that eliminates pipet cleaning 
problems. No back-siphoning, no siphon 

stall, no splash, no leakage, no tinkering to 
get things started. Operates with water input 

from 11/2 to 12 liters per minute, provides differ- 
ycling speeds for washing, soaking, or rinsing. Also, Nalgene pipet baskets 

with recessed screens for complete drainage, and pipet jars. And, like all 

Nalgene Labware, this equipment is unbreakable, easy to handle.and clean. 

Nalgene Lnbware... better nfl the time 

4SYBRONCORPORATION - 

Circle Na, 21 an Readers' Service Card Order from your Lab Supply Dealer. Ask him for our Catalog or write Dept. 8521 
Naleene [ahware Division. Nalee Cnmnanv. Rochester. N Y 14O2 
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COMPARE CALCULATORS! 
If you're looking for a scientific calculator, ask yourself these questions. 
YES NO YES NO YES NO 
El El Press 2 x 3 + 4 X 5 Do you LII El Does it have a true equals key El El Can you write and store con- 

get the correct result (26) in- to display partial sums or total stants and equalities through 
stead of 50? results immediately? direct and indirect addressing? 

El El Are there a sufficient number El El Will it solve complicated prob- El El Is the longest calculation time 
of stored constants (26 or 100) lems and still be easy enough less than 75 milliseconds 
that are separate and inde- for your secretary to operate? through the use of reliable 
pendent from the number of MOS/LSI and IC circuitry? 
program steps used? El El Afteraquestionable procedure, 

El El Enter 6378.3881 25 x 10-'. Does does operation continue using El El Will the same calculator serve 
the data appear correctly? the best available data? (With as the heart of a data acquisi- 
(6378.388125 x 10-, instead of an unmistakable indicator tion system or minicomputer 
6.378388125 x 10-.) showing an assumption was for on-line data processing? 

El El Can you write equations di- made?) El El Is correct algebraic hierarchy 
rectly on the keyboard in math- El El Does it have hard-wired x, automatically observed in per- 
ematical form, bypassing com- 'I x2 + y2 +z5+...,trigonomet- forming all operations? 
puter "languages"? nc, and hyperbolic functions? El El Can you get prompt, reliable 

El El Does it have individual left and 
right parentheses keys that al- El El Is 10 significant figure accu- service from the same com- 
low you to solve directly ex- racy maintained after repetitive pany that designed and built 
pressions such as: sequences such as In x - ex the instrument? 
((a + b) - c -- d) x (f - g) ? In x ec..,? El El Is the basic calculator portable 

El El Is every function and program El El Does it have simple keyboard and priced under $3,800? 
uniquely and unambiguously access to a wide range of pe- El El Is it still a money-saver if you 
defined by the keying sequence ripherals (including a 25,600- add on the "cost of learning" 
(without modification by toggle step programmer, printer, x-y for the people who will operate 
or rotary switches)9 plotter, etc.)? it 

Every answer should be "yes". If it isn't, keep looking. 
The Cintra Scientist 

333/33333.333.3 33 3343333333. 3.3' ..3.3?3.3"33.33.333..,33333333 333. 3333.33./333.33333, '33/33.3333 333'3'3-"3 '.'333 333.. .33,33 

, ,  . . .33'3.343' /3- .3343.  ''.3 33.3 .,' 33. 3 

3/ 
/1 
3/3 

433 , . .. ,33-..,"3..; 33 ,.3 ,,3 3' - 33 - 33 J/. 

.3/3333 /'/3.'43.,33 33'333'.333/'.'333"3"3#.,3.3 .3/3?,3.,333343/333<3/.3.3.??/3333333'33</.33333'333'3'43"333"'3 
33 ' . 3 3 33333 , 3 33 3 ', 3 3 3., ,333,'' / 3.3...,, 3,,33,3 333 '3 3, 3, 33 3. 3 3 

3/ 3  I 
3,3,33.3 ' 33/33/ 

- '-'" 3/33343?/ 

1i1 
3' - 

'-"3-3.,-- 

3' 3 3'' k3/34 

33/3/ / /, 43  \ 

/3 33" '33 33/343 '/333.3/ 

// ,//33 /33/ 333 /33 3/ / 3',3+33/33I33 

P.S. If you haven't already guessed, every answer 
is "yes" for the Cintra Scientist. 

- 1089 Morse Avenue/Sunnyvale, California 940861 Phone (415) 734-3630 
Cintra Incorporated-a subsidiary of Physics International Co. 
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WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES 
Most brands of microscopes promise quality . . . But UNITRON really delivers it. E Please send UNITRON'S Microscope Catalog. X-4 

Some other brands imply economy . . . UNITRON proves it . . . Check our prices! I C I accept (without cost or obligation) your invitation 
I to try UNITRON Model ___________ for 10 days. 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of I NAME 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark. I 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. I COMPANY 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Coin- 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at _________________________________________________ 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, ADDRESS 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine normal I 
advantages that customers have learned to expect when they specify UNITRON Microscopes - plus CITY STATE 
attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy I a I. 

not even any shipping charges. Why not use the coupon to ask for a free trial, the Chance to try .. 

before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 



How to put today's instrumentation 
to work for you. 
Resolution 333.3433333/3/343 3 t""'3'  

sohigh we're .   

finding newnorms 
to test against 

The Philips EM 300 Electron - 

Microscope is capable of reaching a - 

resolution of 2.3A under favorable ' 3' V 
circumstances. 

Columbian Carbon Company 
for example, has been able to ap- 
proach this limit in its studies of car- 
bon black particles used in the man- ' "4 

ufacture of rubber. The photo on the ' - 

right shows the basic lamellar struc- 

ture with crystal planes 3 .4A. apart. 3- 

Knowledge of lattice structures of various carbon blacks is extremely Micrograph by L. L. Ban and w. M. Hess x 2 000 000 important because of the relationship ?3" <<'3" '3< '3. "3 <"t&f" ".  ' 3- 'i4 Y"+s'" \ 
of ultra structure to performance in  33333  3' 

rubber matrices.  33JY'"3'A. 4 3343333 3433/3.33333/ " 334 33433 

The scientists at Columbian Car-  4'3'3-'M33-/4'" 4333' 33/ 33.333"3. 

bon have been able to photograph the 34 '"3< "'433?'<+ 3-'<3 1'343<'?i 333'33' ""53'"3- 3'd"''t '  413<3/"<3/ 333"4 43/333< 333 -3344  34< 43 .3.4- 33 33,33' 333 3  3'43.3.3 33333333 
43/33 K+4 ".4 433.3334,: "3 ".".3" 43.3.43/333343433.3/3. 33 3  3' 3 33",3343<3343/4'.3333333"t3' 3<3433 double sinuous form of the DNA mol-  s4s ,  ,i@Y<3"143344' .3.33 

ecule by supporting unstained and  .3/4 333'' 4' 3333 

unshadowed strands between graph- 3/ - ">4I" <'k/3< 4<;i, 333333. 4333 3.., 43, 

33 4 333333,334333- 33 3<3;AA:'.  ".3. 

itized carbon black particles. The 4< 3-  3'4<"3' '3-'- '-'"3'33/ 

helical form is easier to see by view- "'4 

ing stereo image pairs. 3-". 333  4< '3- 

In the thirteen years that Philips " "'" 3,3/4 y44 ' '". '''se 33 '3/443/33 .3/33433/333433.33 

microscopes have been used at Co- 
lumbian Carbon, more than one half 
million carbon black micrographs  3-3/ ".'3.' 33.3/3 33 /3/3-' 33333 3/ 

have been made. 
Using several Philips microscopes, 3 4333 

Columbian Carbon now has a labo-. 3'3-3'3'4<"3 "' 43 3- 33 " 3   .33/3 

ratory that operates at practically Micrograph by L L Ban and W M Hess x 2 000 000 
production speeds. 

General Electric is another com- 
pany extremely interested in the ba- 
sic structure of crystalline materials. 
The micrograph on the right clearly 
shows the { 111 } lattice planes of a 
{l 12} slice of silicon. The spacing is 
3.138A. 

In addition to silicon crystal 
studies, General Electric researchers . "' . ''. 

have obtained electron micrographs 3 

of germanium crystals with resolu- 
tions so line they clearly show lattice 
defects only one atom wide. 

If you have a resolution problem 
that's challenging, we'd like to hear 
from you. 

For more information cir 
Micrograpti b Dr. v. A. Phillips and J. A. Hugo x 6,000,000 
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750 aFULTON AVE.. MT. VERNON. N.Y. 10550 
A DIVISION OF PEPI. INC. 

Simultaneous flame emission Iatomic Mine the metals 
absorption analysis of a single blood Tame the elements 
sample for Na, K, Ca and Mg. The Unicam SP 90 Series 2 Atomic 

Absorption/Flame Emission Spec- 
33 trophotometer was designed to pro- 

vide the chemist rapid, accurate and 
3 economical analysis of metals in 

solution. 
33 It incorporates a wide selection of 

burners, completely variable mono- 
chromator slits, scale expansion and 
fully enclosed burner system. 

"3 - Accessories are also available for 
automation with the Unicam SP 92 

3.33/f'-'33 and concentration readout with the 
"3 33 3-3333 3' 3/' 'K <' V. 33*ts/< SP 45.A triple lamp turret, the 5P91, 

also demonstrates the flexibility of the 
system. Circle #4. 

I. 

The Model 4 Blood Serum Spectro-. concentration digital printout for Na, 
photometer simplifies the approach K, Ca and Mg with sample identifi-. 
to blood serum and biological fluid cation. 
analysis by combining Flame Emis-. Your laboratory technician can 
sion and Atomic Absorption tech- maintain a 40 to 50 per hour sample 
niques to allow simultaneous 4-ele-. rate with results reproducible within 
ment analysis. 1 % coefficient of variation. 

Simply dilute a 0.1 ml blood se-. Interfaced for computer systems, 
rum with deionized water. Aspirate the Model 4 fits readily into the auto-. .4 

and, within 16 seconds, the auto-. mated laboratory. 
mated Model 4 will produce a direct Circle #2. 

The big X-ray diffrac- They also provide separate 0 and 20 drives. tometer controversy: But goniometers are only a small 

horizontal or vertical part of our X-ray equipment line. 
For full details circle #3. 

We wonder why people continue 
to debate the merits of one over the 
other. We make both because each r -?-------- -- -i 
has its own advantages. I I 

For example, a vertical goniom- I Philips Electronic Instruments I 
eter is better suited for powder dif-. 1 750 South Fulton Avenue I 
fractometry. And the Philips vertical I Mount Vernon, New York 10550 I I Gentlemen, I goniometer has the best X-ray pro-. I Please send me additional information on the items circled below: I 
tection available. I 1 2 3 4 El General Catalog I 

On the other hand, a horizontal I I 
permits you to study I Name__________________________________________________________ I goniometer I bulky and odd shaped samples main-. I Title I 

taming the high resolution required I Company I 
for X-ray diffraction. Philips hon- I Address___________________________________________________________ I 

____________________________ I zontal goniometers let you use Eu- I 
lerian cradles for single crystal work. L........? 
4 SEPTEMBER 1970 Circle Na. 5 an Readers' Service Card 917 



muM headquarters for 

POLLUTION TESTING EQUIPMENT 

ALWAYS HEADQUARTERS for dependable scientific apparatus and reagents, Thomas now offers a 
broad variety of instruments and supplies for analysis of atmospheric and stream pollution. Every item 
has been carefully selected, evaluated and approved by our testing laboratory, and every item is 
maintained in stock for immediate shipment. 

MEMBRANE FILTER5 MONITORING DEVICE5 COLORI METER5 
GLA55 FIBER FILTERS GA5 LEAK DETECTOR5 FLUOROMETER5 
FILTER HOLDERS IMPINGERS, BUBBLERS, FLOW METERS CONDUCTIVITY BRIDGES 
PRESSURE FILTRATION DEVICES pH METERS, ELECTRODES: RECORDERS 
SAMPLERS, AIR AND WATER Labaratory and Industrial Types ANALYTICAL BALANCES 
OXYGEN ANALYZERS SPECIFIC ION METERS, ELECTRODES MICROSCOPES 
SULFUR DIOXIDE ANALYZERS SPECTROPHOTOMETERS AND ACCESSORIES: HYGROMETERS 
CARBON DIOXIDE ANALYZERS Flow Monitoring Systems CHROMATOGRAPHIC APPARATUS 
CARBON MONOXIDE ANALYZERS Automatic Sampling Systems OVENS, INCUBATORS 
HYDROGEN SULFIDE ANALYZERS Printout and EDP Coupling Equipment PUMPS, STIRRERS 

Detailed bulletins sent upon request 

W ARTHUR H. THOMAS COMPANY 
Scientfic Apparatus and Reagents 

VINE STREET AT 3RD * P.O. BOX 779. PHILADELPHIA, PA. 19105, U.S.A. 
Circle Na. 9 an Readers' Service Card 

918 SCIENCE, VOL. 169 



The new Cary 61. 
The CD spectropolarimeter that lets you 

save the money you probably don't have. 

The performance-proven double 
monochrornator and special optical 

design features of the Cary 61: minimize 
f. stray light, reduce the occurrence 

of artifacts, allow penetration into the 
ultraviolet with complete confidence, 
and sharply define small spectral 
details over its entire 185-800nm range. 

As for CD performance, if the 61 

can't do it, nothing else can. 
MORE CD FOR LESS 

Simply add our unique"folded 
beam" optical accessory and you're 

set to perform CD difference measure-. 

We've come up with a way to let you ments with extremely high sensitivity. 
make the most of a tight budget All the while keeping additional 
without compromising quality. The expenses to a minimum. 
new Cary 61 is an all solid-state, high The new Cary 61. Working proof 
performance CD-only instrument that a good, versatile CD spectro-. 
that costs less than $30,000 and "3 "3 "3- " polarimeter 

- /3.1',"- - 
33333/ 3333 '4 can handle any research or routine ' 4333 3'4<3"".V3'3 

3 .....' ..,'3/3./,3//3',3'., . ,33.43"/4-/433'".3/'.'3. 

3.33<.' 

CD spectropolarimeter problem.  .. /3/3//.3//.< 

THE BASIC 61 

Practical design considerations make 
the new Cary 61 one of the easiest- ' '4 3 

to-operate instruments of its kind. 
Simplified controls allow rapid adaption  
of operating parameters to sample 
needs and permit savings in instrument 
set-up time. Built-in features include: and tight money are compatible. 
dynode voltage recording for deriving' For complete details or a demon-- 
the sample's absorption properties; stration, write Cary Instruments, 
provision for interfacing computer aVarian subsidiary, 2724 South Peck 
,readout and control; and a specially Road, Monrovia, California 91016. 
designed, very spacious sample Ask for data file E007-90. 
compartment which accommodates 
a super-conducting magnet for MCD cary 
studies, or other sample handling instruments 
equipment. 

Circle No. 8 an Readers' Service Card 
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What? Never used REPIPETS?arnl ilhlutors? 
Did you know more than 70,000 L/I instruments are now used in research and clinical labs? Here's why: 

Lu Automatic Dilutor 3; 

for aspirating and diluting 

1. Simple operation. Just set 
volume with knife-edge pointer, 2 '--"3-3- 

lift plunger to aspirate, and de-. 
press plunger to deliver. (No 
mouth pipeting!) 

,3-3.1 

2. LAMBDA-DIAL? increases 
accuracy. Replacing any 1 ml 
REPIPET or Dilutor plunger, the 

VAV333.3. ,'3.33' LAMBDA-DIAL boosts accuracy 343/33 

to a phenomenal 1% at 10 lamb- 
das! Reset to 0.1 lambda at 100 
lambdas. 1 division =0.1 lambda. 337K 

3. All PYREX Construction. Han- 
( '. dIe any reagent, including con-. 

'4< centrated acids, concentrated 
'4-, alkalies, chlorinated hydrocar-. 

43 .33/4 

bons, etc. Closed system elimi-. ) / K' nates odors and all contact with 
dangerous reagents. 

 4. Reagents stay pure. Integral 
,',343"33-33343.. filters keep out the atmosphere 

and protect valuable reagents. 

5. High accuracy (1%) and re- 
producibility (0.1%). Each in 
strument is adjustable and accu 
rate over its entire range. 

6. Fit any reagent container. All 
/33.434-4<33433,', REPIPETS and Dilutors can be  

'3.t3.3./43. supplied with caps and washers 
to fit your reagent containers. Or  

.<334474 ' "'"" _______________we will furnish containerstosuit 

7. GRUNBAUM? Pipet 
extends versatility  kIll II  

33-13333.'  3'< 3.3333333.3 33 3'3- Supplem ents REPI 3,3.3333".3 3333, ". ,.3. 

en '""'4/? , . PETS and Dilutors by. '43iK[<3</.I'3<3<4<33 '"3'" 
3.3.3. 333.3.3.3. 3.33 3.333. 3.1333.3. 

3.3.3.3.3.333.333333333/333.3.3. 3.3.3.3-333. 3.33 3.3333 3333 3.3.333.33. / allow ing you to trans- 
3.3333333.3.3.3. 333.33 3.3.3.3.33333. 3.33333.3.. 3. 3333 3.3. 3.3. 3333 

3.33.3.3.3.3.3.3.3. 333.333.33.33. 3.3.3. 3.333.  333333 333.3.3.3. , ' fer and store reagents. 
3.3.3.3.3.3.3. 333.3.3."3.33333.3 3.333.33.3.3.3. 333.3.3. 3333 3.33 

3 4333 ".3433.33343333-3333333 Self-. cleaning, non- 
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/3,3- * Photometric reproducibility: ?0.5%T 
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Makrolon, * a new polycarbonate with an unusually high K degreofresistcince to heat, enab.I ing.to withstand "3. 

rep ated autoclaving.without det riorai'io.  
In addition.to vacuum filtra.tions, the 
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By filtering under positive pressure (up to 30 ps.ij 3-< .3.33/7 3' "'3-" 
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Division, Brinkmann Instruments, Cantiague Rd., 
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A Spectroscopy System That Comes In Pieces 

Can Keep Your Budget From Going To Pieces 
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That's what Zeiss calls it, and it does everything (Jamin - Lebedeff) - in both reflected and 
but develop the film. And, if you use Polaroid? transmitted light - photomicrography and photo- 
film, it does that too. For all light-microscope tech- macrography-the Ultraphot Ill is the supreme 
niques-brightfield, darkfield, fluorescence, polar- instrument. Write Carl Zeiss, lnc., 444 Fifth Aye- 
ization, phase contrast, Nomarski interference nue, New York, New York 10018. THE GREAT NAME IN OP 

contrast and quantitative interference microscopy Nationwide Service 
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A lot of people didn't believe it was possible the 700 is that it is a real calculating system 
for even Wang to make a calculator the size with a complete program library and two 
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then some. 

Then they discover how easy it is to pro. I 
gram the 700 and store the program onstopping them because the 700 is theirs. ested by tape cassette for later use. Now there's no 

Something else they quickly learn about 
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bilities to their minimum"), it is highly wise it would be endless. We begin with 
rational to turn to an oracle to termi- assumptions that are agreed on, but not 
nate the decision process ("after that, proven. These are called axioms, or 

gradient to uniqueness"). In fact, failure to ap- proven, it is not a first principle. 
do as you please" to "bring the decision first principles." Thus, if it can be 

when the possibilities of ciples cannot be derived logically, but fo rm e r irrational, since continued circular their logical consequences, and thus analysis have been exhausted is clearly they can be examined in the light of 
thinking about unsolvable problems only reason can assist emotion in arriving 
leads to dithering and frustration. at them. 

.3- First, the effectiveness of transcen- A simple assumption would permit 
dental meditation is demonstrated (27 us to withdraw from the Asian war and 
Mar., p. 1751). Now, the use of the I stay out of others like it, while still 
Ching seems to be rational. Is science adhering to reason. This would be the 
slowly finding its way back to the recognition that a corrupt and self-serv- 

.3'.,.. wisdom of the ancients? ing military dictatorship such as that 
WILLIAM OPHULS in South Vietnam is not preferable, 

Department of Political Science, either to its own people or to ourselves, 
Yale University, to its Communist alternative. There are 

r " " New Haven, Connecticut 06520 capitalist democracies worth defending, 
besides our own, in which the creation 
of wealth is the ruling economic moti- 
vation, such as those of Western Eu- 

Hooke's Premises rope and Japan. Other so-called capital- 
ist regimes still play the old zero-sum 

The issue of political stands by scien- game of exploitation of the poor, and 
tific societies is naturally important, but they do not deserve our support. For- 
I believe Robert Hooke's letter to tunately, those worth defending are 
Science (17 July) decrying any political strong enough not to need much bol- 
action ought to have been rejected on stering by us of their regimes. 
grounds of prior publication, for, in a We might well consider the assump- 
document regarding the founding of the tion that we could do ourselves the 

The ISCO Model 570 is a fully Royal Society, he states its ends (1) most good by hclping those regimes 
automatic instrument for form- which are helping their own people, 
ing sucrose, CsCI, or other den- To improve the knowledge of natural - 

sity gradients used In density things, and all useful Arts, Manufactures, without regard for whether or not they Mechanick practices, Engynes, and In- are Communist. 
grad lent u ltracentrifugation ventions by Experiments (not meddling FREDERICK I. 1{OOVEN 

and e lectrophoresis. Convex, with Divinity, Metaphysics, Moralls, Thayer School of Engineering, 
concave, linear, and exponential Politics, Grammar, Rhetorick or Lodc). Dartmouth College, 
gradients from 3 to 80 ml can Anyone dead 267 years is probably Hanover, New Hampshire 03755 
be programmed without cutting out of touch with the present situation 
any cams. All gradients are iden- anyway. Hooven has presented some cogent 
tical and faithful reproductions B. J. DEvINNEY, JR. arguments for ending the Indochina 
of the desired curve. Department of Astronomy, war, but he has misunderstood a cen- 

Centrifuge tubes are held in a University of South Florida, tral point in my editorial. He missed 
rotating reel and are sequential- Tampa 33620 the distinctjon between rejecting reason 

for emotion and allowing the emotions ly filled with preselected gra- Reference to play their proper role in human af- dient without any attention from 1. A. Pannekoek, A History of Astronomj" (In- fairs. Hooven's rationale for ending the 
the operator. You can set it up tersejence, New York, 1961), p. 250. war is indeed admirable. I am con- 
in the afternoon and have 22 cerned with a more general point--the 
perfect gradients waiting in the need to be careful not to dehumanize 
morning. Vietnam: Judged by Reason our logic and reason or to eceive our- 

selves into thinking that b in,". com- 
For further information Carroll B. Izard in his editorial "The pletely rational and nonen?otional will 
ask for brochure GF3Z Cambodian crisis: Reason and emo- end war and other human problems. 

tion" (5 June, p. 1157) is pretty shaky Our modern age of rationalisri and 
in his reasoning. I object to the impli- science has been as war-t rn and 
cation that one must abandon reason bloody as the Dark Ages. Our ae has 

INSTRUMENTATION to oppose the Asian war. Nixon's Cam produced a superabundance of rational- 
IS SPECIALTIES COMPANY bodian decision may indeed have been logical information includin". the "tech- 

4700 SUPERIOR LINCOLN, NEBRASKA 68504 in accordance with reason, but it was nologic" for a superkill, an Armaged- 
PHONE (402) 434-0231 CABLE: ISCOLAB LINCOLN based on shaky assumptions. Aristotle don. It has failed to produce th means 

Circle No. 82 an Readers' Service Card said 2200 years ago: "The chain of to predict and prevent wars. Paradox- 
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attribute the failure to lack of logic and 
reason. 

The psychobiological unity of human 
personality makes it very improbable 
that there is such a thing as reason 
totally uninfluenced by emotion. When 
the rationalistic view of man leads to 
undue suppression of the emotions or 
inadequate utilization of their inher- 
ently adaptive functions, they tend to 
become mysterious and adventitious 
forces that misguide our thoughts and 
overdetermine our actions. 

CARROLL B. IZARD 

Department of Psychology, Vanderbilt 
University, Nashville, Tennessee 37203 ''4<" 

Crude Altimeter 

While flying at altitude in an un- 
pressurized airplane a few years ago, 
I was surprised to .discover that by 
using my mouth I could improvise a 
crude altimeter. Because I have yet to 
run across anyone who has noticed 
this, it is perhaps worth describing. 

I first became aware of this phenom- 
enon while flying at 7.5 km waiting to 
make measurements above a growing 
cumulus cloud. As we flew back and 
forth, for something to do I idly pro- 
duced a suction in my mouth by re- The bath opening in these new all stainless steel Series K-4 circulators is large 
tractingmy tongue with my lips closed. 
At lower altitudes, it is impossible to enough to accommodate most standard test tube racks. There are four models 

the tongue back very far because -standard, standard with duplex pump, refrigerated, and refrigerated with pull duplex pump. 
of the strong force exerted by the at- 
mosphere. At altitude, to my surprise, The duplex pump features separate pressure and vacuum stages for simul- 
I found that I could pull it back rather taneous pressure/suction operation. The simplex pump (supplied with both 
easily, thus creating a cavity filled with models pictured) is for circulation by pressure only in a closed circuit. 
airless vacuum, or, more accurately, Refrigerated models cool to as low as minus 300 C. When the cooling coil 
with water vapor, which at body tem- supplied with non-refrigerated models is used, you can cool to 50C above the 
perature has a partial pressure of 47 temperature of the circulating tap water. 
torr. On subsequent flights I could be- For details, ask us for bulletin 118. 
gin to observe this effect at altitudes of 
6 km or even a little lower. CONDENSED TECHNICAL DATA 

In laboratory experiments it is possi- K-4 and K-4/D K-4/R and K-4/RD 
ble to reduce pressure in one's mouth Operating Range.+40 to +1500C -30 to +150C 
by about 400 torr. This indicates that Range of Supplied Thermometers -30 to + 1000C -30 to + 1000C 

Control Accuracy.?0.01 to ?O.020C ?0.01 to ?0.020C at altitudes above 5.4 kin, where the Heating Wattage (adj.).200 to 1000W 200 to 1000W 
total pressure is this value or less, it is Pumping Capacity (zero head). . 2? g.p.m. 2? g.p.m. 

possible to overcome the force of the Maximum Head.. 7 ft. 7 ft. 
Reservoir Capacity.3 gal. 3 gal. atmosphere and produce a vacuum, thus Unobstructed Internal Reservoir 6? xl 0 % x6 ?" 6 'h xl 0 % x63A" 

forming a rudimentary aneroid barom- Housing (w x d x h).14%x16x1 43?P 14%x16x23?"' 
eter. It would be interesting to know Voltage.11 5V, AC 11 SV, AC 
if some organisms, for example, leeches, 
may be capable of producing similar LABORATORY9.. 
vacuums against even higher pressures, - "-  APARATUS 
perhaps utilizing this phenomenon to 3-3. INSTRUMEV4TS 
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it tough g rn an Ag . CaCdSn alloy 
to.p.os.e for you 

So.we.mad.cit.easier. 
Taking a photomicrograph of a metallurgical 
specimen isn't easy. Evetything has to be . 

And we've got a camera-micro- 
scope combination that belps you 
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usually wide choice lighting. so you. 
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meter readings. 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE National Family-Planning Programs: Where We Stand 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including Most qualified observers believe that the rate of population growth 
the presentation of minority or conflicting points 
of view, rather than by publishing only material in the developing countries is too rapid and that something must be done. 
on which a consensus has been reached. Accord- The something has usually taken the form of national family-planning 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews programs, which now exist in about 25 countries, from India and 
-are signed and reflect the individual views of the Pakistan to Tunisia and Mauritius. Where does this effort now stand? 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors The present state of national family-planning programs is impressive, 
are affiliated. in that a great deal of development has occurred in a very few years; 

Editorial Board frustrating, in that many things that need to be done and are in principle 
1970 

Gun-As' 0. ARaHeNsus RICHARD C. LEwoNTIN do-able are simply not being done because of weak will or bureaucratic 
FRED R. EOOAN ALFREO o. C. NIER limitations or personality conflicts or inadequate funding or some other 
HARRY F. HARLOW FRANK W. PUTNAM unworthy reason; uneven, in that a few countries have been able to 
MILTON HARRIS 

achieve important targets, whereas others have been unable to do so 
1977 

THOMAS EssNaR NEAL MILLER or have not really tried; inadequate, in that "the population problem" 
AMITAI ETzIoNI BRUCE MussaAY has not been "solved" by such programs in most of the countries at 
EMIL HAURY JOHN R. PIERCE issue, and the efforts in several key countries are not adequate to the 
DANIEL KOSHLAND, JR. 

essential requirements of the task; and, finally, doubtful or unknown, in 
Editorial Staff 

that we simply do not know how well or badly things are going m 
Editor 

PHILIP H. ABELSON several places for lack of a proper system of evaluation. 
As for the prospects, they are simultaneously promising, in that the 

Business Manager: HANs NUssssAUM momentum of effort is still running, though not so strongly as in the 
Managing Editor: ROBERT V. ORMas mid and late 1960's; and dubious, in that the problem itself is terribly 

Assistant Editors: ELLEN E. MURPHY, JOHN E. resistant, the positive results tend to be concentrated in the more favor- 
RINoLE ably situated countries, the field may be hitting a plateau of effort and 

Assistant to the Editor: NANCY ThIMOURsAN results, and the measures beyond family planning-like education or tax 
incentives or shifts in the status of women-are unlikely to be helpful 

News Editor: DANIeL S. GssaeNaesto in the short run. 

Foreign Editor: JOHN WALSH With so much having gone on in so many places in so few years, 
workers in this field are now trying to digest the experience to date, to 

News and Comment: LUTHER J. CARTER, PHILIP M. 
BOFFEY, SCHERRA5NE MACK, THOMAS P. Sou'rsswsCK assimilate it, to balance the achievements and the shortfalls, to appraise 

alternatives even as they seek to advance beyond what is now being done. 
Book Reviews: SYLvIA EBERHART, KATHERINE Lsv- Nor do they lack for critics on all sides-politicians who suspect the 

INOSTON, ANN BARKOOLL 
enterprise of impure motives, international civil servants who think the 

Cover Editor: GRAYCE ESNOER "population problem" has been oversold, financial supporters who want 

Editorial Assistants: JOANNE BELK, ISABELLA more results, program administrators who want more freedom, demog- 
BoULoIN, ELEANoRE BUTZ, NANCY HAMILTON, CaR- raphers who feel the effort has become captured by the medical men, 
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MARSHALL KATHAN, MAROARET LLOYD, VIaosNI medical men who feel the effort has been captured by the demographers, 
NUessLa, PATRICIA Rowe, LEAH RYAN, Loss SCHMITT, social scientists who say that family planning will never work in the 
BARBARA SHEFFER, YA LI SwIOART, ALICE T ILE, absence of deep structural changes, doctors who say it will never work 
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in the absence of a complete medical infrastructure. 
Membership Recruitment: PATRICIA CAESAR; Sub- Where does that leave us? It leaves us, as usual on complex social 

scriptions: Barr SEEMUNO; Addressing: THOMAS BAZAN 
problems of great magnitude, in a mixed position. Science, both social 

Advertising Staff and biological, has made and will make notable contributions but prob- 
Director Production Manager ably cannot "solve" the by itself. 1"..1A the world 
EARL 3. SCHERAGO KAY GOLDSTEIN problem Beyond sowseuge, 

Advertising Sales Manager: RICHARD L. CHARLES needs at least the will and the time. At present, the will seems to be 
Sales: NEW YORK, N.Y. 10036: Robert S. Bughee, greater where it is less needed, namely, among those in the developed 
11 W. 42 St. (212-PE-6-1558); SCOTCH PLAINS. N.J. world seeking to help. Similarly, the time frame allowed to do the job 
07076: C. Richard Callis, 12 Unami Lane (201889 is perceived as much shorter among those not directly involved. Thus 
4873); MEDFIELD, MASS. 02052: Richard M. Ezequelle, 
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ay. According to this ingenious 
heme, specific antigens of a tumor 
11, for example the Ti antigen, can be 
garded either (i) as a genotypic error, 

.. .hereby a deviant product is inserted LXhc rt2 w'cICI  j-r to a grid representing a repeating fea- 
3' fXJIC-4Ik., JG-4101 II'..3 LCA,11& re of cell surface topography or (ii) 

Youvo been asking forit.a phenotypic defect due to the er- 
A charles River coss? (caesarean-originated, barrie neous assembly of normal gene prod- 

sustain rab bit. With thes.I ucts resulting in aberrant juxtaposition .arne high qual ity you find of units comprising the normal grid 
othercharles River animals..pattern of the somatic cell's surface. 

So in.. F bruary, 1.969, we started. rai.sin.g..two germfree . Such structural anomalies were postu- 
strains of rabbits by cae areantechnique: the New Zealand.. lated to account for defective recogni- 
albino and theblack and white Dutch belt. In the springof tion in various developmental steps in 
this year we'll build a barrier facility for rabbits. By 1971 we 

.ould b in full production.ontogeny as well as in a surveillance mechanism of a nonimmunologic char- 
Ournew.rabbit-bre dingfacilitieswill be ebleto offer ter. 

fields of teratology toxicology and dermatology the fir t Triggering events which might lead 
research rabbits produced from a germfree nucleus.the operation of an immunologically 
A better animal for better research. . mediated surveillance mechanism were 

.It you'd like more information, please.Oharles identified by Mdller, and the various 
4... . . . writeusat 

River Br ebing Laboratories, Wilmington, Mass. Or call eans by which the triggering threshold 
ght be lowered so as to increase the 

(617) 658-3333. If a rabbit answers, hang up.ciency of the response were consid- 
NOW TN 

ki,rIes2Eiver ed. Evidence was presented that both 
EIPEEDING LABORATORIES, INC. W TO t hymus-derived" (T) and "bone-mar- 

.WILMINGTON, MASSACIJO ETTE 01887.w-derived" (B) lymphocytes, which 

rticipate in a cooperative immune 
spouse, have specific receptors for 
tigenic determinants. The T lympho- 

cytefunction,includingmemory,could 
3.i beinhibitedbytreatmentwithantiser- 

um directed against theta (0), for cx- 
ample, a surface determinant specific 
for T lymphocytes. The interaction of T 
and B lymphocytes was considered a 
helper mechanism rather than a manda- 

I tory one which makes for increased effi- 
ciency of immune reactions by lowering 
the triggering threshold through multi- 
valent binding. In these cell-cell inter- 

I act ions, the T cell might he replaced by 
I another B cell, a macrophage, or an im- 

I munoglobulin-antigen complex, particu- 
'3'' larly if the antibody were the pentamer- 
I ic decavalent immunoglobulin M (1gM). 

'The current status of specificity as 
4 opposed to nonspecificity of action of 

the cytoactive effector agents of cellular 
immunity was considered by Bloom in 

1 terms of the relevance of these agents to 
effector mechanisms of surveillance. 

Lymphocytes from immune donors cul- tured in the presence of specific antigens 
elaborate factors such as migration 
inhibitory factor (MIF), lymphotoxin, 
(LT), and skin reactive factor, as well as 

3' . , others that are mitogenic or that inhibit 
3' ,.. DNA synthesis or cloning of cultured 

", 3'3'" fibroblasts; these factors have a variety 
of effects on different cells. The destruc- 
tion of innocent-bystander fibroblasts 
exposed to lymphoid cells from tuber- 

-A culin-immunized isologous donors that 
on Readers Service Ca 
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are triggered by purified protein deriva- 
tive (PPD) was cited as an example of 
the nonspecific action of cytoactive 
substances. What is not clear, however, 
is how a cellular immunity mediated by 
nonspecific substances could evoke 
destructive effects that are seemingly 
highly specific for "target" neoplastic 
or normal tissue cells both in vitro and 
in vivo-for example, the survival of a 
small minority of histocompatible tumor 
cells in the midst of a much larger num- 
ber of histoincompatible tumor cells 
undergobg violent rejection. 

Various options that might be in- 
volved in mechanisms of surveillance 
were discussed by Mitchison, including 
(i) killing by a nonspecific mediator re- 
leased by a specific reaction between 
immune lymphocyte and haptenic deter- 
minant; (ii) killing by a specific mech- 
anism at the target cell surface permit- 
ting entry of nonspecific mediators; (iii) 
killing due to direct entry of specific 
mediators; (iv) adding on to a tumor 
target cell a "prosthetic" grouping to 

which an immu ity already exists and COURLS. measures.classifies thereby assisting in the induction of im- 
munity to a specific tumor antigen by The Quantimet? 720 Analysing Computer provides six times the resolution of any other image analyzing system. There is an almost unlimited number 
an adjuvant effect or some other mech- of possible variations in the assembly of 720 modules to fit any application 
anism that promotes antigen handling, and budget. 

Examples of situations where tumors Capable of being operated by non-technical personnel, the Quantimet 720 
apparently escape the consequences of automatically assesses selected features in images from all types of light microscopes, transmission or scanning electron microscopes and probes, 
a surveillance mechanism, despite an photographs, micrographs, negatives, transparencies or directly from objects. 
immune response directed against them, It recognizes and isolates features and then counts, measures and classifies 
were considered by Hellstrdm. Human them, showing results on digital displays, teletype and punched tape. The 
tumor cells grown in culture can be 720 outputs are compatible with minicomputers and control devices. 

obtained from The Quantimet 720 can collect data from up to 3600 fields of view per hour. destroyed by lymphocytes It has made valuable but previously impossible tasks in research and quality the tumor host but not in the presence control both feasible and economical. 
of the patients' own serum, an indica- Typical applications: metallurgy, stained preparations, autoradiographs, 
tion that cell-mediated immunity had pollutants, life sciences, electronics, chemistry, fiber technology, nuclear, 
been elicited against the tumor but is aerial photograph analysis. 
inoperative because of serum factors. In 
addition to cell-mediated immunity, 
tumors can also elicit the production of 
antibodies that block the destructive ef- 
fects of activated lymphocytes. Other 
situations where tumor cells seem to 
escape the destructive activities of killer 
lymphocytes include (i) too few tumor 
cells to evoke immunity, (ii) masking 
of tumor cells by mucopeptide surface 
components making them inaccessible 
to immune recognition or attack, (iii) 
various serum factors which cause a 
depression of cell mediated immunity, 
and (iv) a state of tolerance to tumor- 
specific antigens. 

A unifying hypothesis accounting for 
the generation of immunologic diver- Write or call br comprehensive brochure. 
sity, nonreactivity to self antigens, and ____________ Image Analysing Computers 
the functional importance of histocom- EIVV1UmU A division of Metals Research instrument Corporation 
patibility antigens was developed for the 40 Robert Pitt Drive, Monsey, New York 10952 
first time by Jerne. It relies on the prem- Telephone: (914) 356-3331 TWX 710 576 2656 * Telex 137-305 
ise that the germ line contains struc- Circle No. 29 on Readers' Service Cord 
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tural genes which code for antibody 
molecules specifically directed against 
the histocompatibility (H) antigens 
of the species; that mutations oc- 
cur involving the variable portion cis- 
trons (v), resulting in antibody mole- 
cules which code for specificities other 
than toward H antigens; and that the 
selective survival of mutant cells is 
favored by the suppression of non- 
mutant self-recognizing clones. Jerne 
postulated that suppression of stem line 

,3'<3'. ><3'33" s>s lymphocytes containing nonmutant gene 
.3,3'3'3'3' x4>3""  products takes the form of tolerance to 

self antigens induced in ontogeny. Since 
.43' \3' .. no one individual possesses all the H 

antigens of his species, the v genes of 
his germ line must code for antibodies 
to all of the host's species antigens to E11 

insure reactivity against those he does 
BIO RAD 

possess. Jerne's model therefore pro- 
(kflA'blTC1 . poses that the portion of germ line cells 

against self H antigens are suppressed, 
LUL1., with v genes determining antibodies suring 

LflJ and thereby favoring the survival of mu- 

hand, cells expressing the other set of v ion exc1' tants of this germ line. On the other i  t 
* genes, coding for H antigens of the spe- GA1 g 

resnis., a. 011.cies that the individual lacks, are not  
ad c.ion ' suppressed and are therefore available eve 

11 ......t in large numbers for reactivity against I 
H antigens of other members of the 

in4.4 types. species. These could be considered as requires extremely low dark currents coupled with 
the cellular basis of a surveillance mech- maximum useful sensitivity. and 
anism against neoplasia. The EMI 6256, a 13-stage 

bead sizes. This theory was considered by most venetian blind 2" 
of the conferees to be a quantal leap teristics that are nec- 
forward in current immunological con- essary for low light level ap. 
cepts and to provide a novel and par- plications. The unique 10mm . . 
ticularly acceptable explanation for two cathode-DI geometry, togeth. 
basic immunologic phenomena hereto- er with the ultra-stable EMI  
fore inexplicable, namely, the large venetian blind design, has re- 

sulted in its widely success- number of lymphocytes reactive to H ful use in astronomy, biology 
antigens in graft-versus-host reactions and spectrophocometry. The EMI 6256B has 
in vivo and in mixed lymphocyte inter- a quartz window and the S-il cathode (S-13) 
actions in vitro, and the special relation- which has a peak quantum efficiency of 
ship between H antigens and the re- 17% at 4,200 A. The EMI type 6256S has 

5 to 10 times lower dark current than the 
3 sponder-nonresponder status of animals 6256B, and should be used when system per- 

immunized with antigens having a re- formance is dark current limited. This type 

I or immedia.te.sbipmeiuI! stricted degree of heterogeneity. In is also available for visible light applications 

Jerne's model, individuals have different as 9502B/95025, or with 11 dynodes as Need e.say more? Only hat 6094B/6094S. Many other EMI photomulti. 
BJO-RADs AG resins-the ranges of antibody patterns because plier tubes are available for special applica- they possess different H antigens and tions from stock in sizes from 1" to 12". research standard.of.excellence- 3 because diversity evolves from muta- EMI photomultiplier tubes are available 
are.. als.o.available for thoseap.pIt- tion. Accordingly, each individual (or through qualified engineering representa. 

catio ns requiring t.he highest inbred strain) expresses only a fraction tives located in major marketing areas 

chemical purity. For complete de- of the - . throughout the United States. A request on 
,tails on DOWEX and AG, ask f antibody diversity range available your company letterhead will bring you the 
our new Price List  to the entire species; this could account name of your nearest representative as well for the genetic nonresponsiveness of as a copy of our latest catalog. 

certain inbred strains to certain antigens 
9 g * g  , and for responsiveness, under auto- GENCOM DIVISION 
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Jerne's hypothesis. For example, anti 
body to H antigen should be mono 
clonal; the frequency of plasmacytoma 

producing myeloma proteins with speci .Bausch.o.mb' ficity directed against H antigens shoul be high; and progeny of matings be- 
tween parental responders and non- 
responders of different allotype, or 
allophenic mice derived from these 
parental strain animals, should be re- 
sponders and make specific antibody of 
the nonresponder allotype. Information 
presented at the conference supports 
the first two of these predictions. 
Ramseier and Lindenmann's experi 
ments demonstrated that serum obtaine 
from A/B FT animals that had bee 
inoculated with immunologically com M icrosco es 
petent parental strain A lymphocyte 

contains factors which specifically bloc 
stimulation of A strain lymphocytes b 

A/B animals were making antibod giveyo 
strain antigens. The explanation of fered for this intriguing finding was tha 

against receptors on A strain lympho 5harp U.. 
cytes specific for B strain H antigens 
this implies that receptor sites on 
lymphocytes for B strain antigens ar 
relatively homogeneous. Walford pre 
sented data indicating that of ten huma edge-to-edge 
myelomas thus far examined, three wer 

directed against HLA antigens, and tw 
of these three were directed agains 

HLA-5. tt a. The large number of host lympho 
cytes reactive to H antigens of othe 
members of the same species was dis 
cussed extensively. Essentially four dif si e1e... 
ferent points of view emerged as possi ble explanations: the Jerne model; th 
Mbller-Mitchison view that the high 
density of H antigen determinants on 
lymphocyte membranes activates cells 
with low affinity binding sites and 
causes them to undergo blastogenic 
transformation and to produce medi- 
ators of cellular immunity; the Cohn- 
Good-Lawrence hypothesis that the Try an extra value 
large number of reactive cells represents 
prior antigenic experience of the anima .Bausch.& Loin.b with its with cross-reacting environmental ant .... 
gens or with tumor specific antigens o 

piec.e fu.Ilof flat fields neoplasms suppressed successfully; an 
finally the "anticlonalist" concept o 
Simonsen that these cells are basicall 
multipotential no extra charge. 

The edited proceedings of this con 
ference will be published by Academi We'll arrange a free demonstraijo.n using your own slides. Write for 
Press as the third volume of the serie catalog 31-185 and our free demonstration plan. 
"Perspectives in Immunology." 

D. B. WILSON 
Departments of Pathology and Medical I 
Genetics, University of Pennsylvania 
School of Medicine, Philadelphia BAUSCH & LOMB Y) 
4 SEPTEMBER 1970 SCIENTIFIC INSTRUMENT DIVISION 

87833 Bausch Street, Rochester, N. Y. 34627 
Circle No. 27 on Readers' Service Card 
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