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You'll find specific data on all Fisher Scientific 
"Certified" Reagents in the Fisher Chemical Index. 

For your free copy, write Fisher Scientific Co., 
1398 Fisher Building, Pittsburgh, Pa. 15219 

Fisher Scientific now makes nearly 800 "Certified" Reagents. And you can 
rely on the purity of each. That's because all "Certified" Reagents always 
meet-often exceed-the minimum purity levels established for their 
particular grade. Three examples: Fisher "Certified" Sodium Hydroxide 
pellets have an exceptionally low carbonate limit. Solutions made from 
this Sodium Hydroxide are always clear and accurate. Fisher "Certified" 
Cupric Sulfate is low in iron, low in other ammonium sulfide precipitated 
metals. Fisher "Certified" Magnesium Chloride keeps manganese 
and other metals low, purity high. Three reasons why if your first 
thought isn't Fisher "Certified" Reagents, think again. Fisher...first. 
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Omega : 

computes and 
prints out data from 
up to 10 

liquid scintillation 
counters 
in any data format 
in seconds. 
Unlike on-line types, Omega is not electronically wired to any 
one L.S. counter. Nor to any specific data format. It converts raw 
measurements to final data in seconds right in your own lab. No 
more farming out for interpretation, or waiting for shared-time 
service. And no confinement to any one math computation. 
Omega solves anything from basic algebra to exotic formulas- 
anything you've been computing with a table, slide rule, calibra- 
tion curve or desk calculator. Answers come automatically-in 
seconds-and absolutely error-proof. l Omega also reduces your 

Beckman's new ;: 

off-line data 

reduction 

system: I 

more capability 
per dollar than 

anything in the 

field. 
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set-up time. No dials to set. No knobs to turn. No mysterious 
programming language to learn. With one day's training, an 
operator can write involved programs up to 120 steps long. 
Programs involving quench-corrected DPM for single or multi- 
label samples. Data averaging. Quench-corrected isotope ratios. 
Half-life decay corrections. Constant efficiency results for vary- 
ing quench samples. * The Omega two-unit system is not the 
most expensive one you can buy. Nor the least. It is the most 
utilitarian system-and the most practically priced. 

m i~{?:i!i 
ii For information on this exciting new sys- 

tem-write for Data File #401Mor call 
your Beckman Sales Representative. 
Omega, the desk-top off-line data reducer. 

Another reason why Beckman leads the 
liquid scintillation field on every count. s J;,,::: :: i !:!!; ! !!.,::!... i!:: ! !: Mi 'p - ^ "".' L . 

INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92A6 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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Iffl^^^^ O^HN^A WHE^ER^ ^^^ TriiE;<ciReplica of ice crystal cluster produced 
in a 24-cubic meter cold box. The 
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Sometimes nature has the best solution 
to a design problem 

This uniquely designed four-sided test-tube rack holds all 
standard size test tubes from 6 to 25 mm. All you do is turn it to 
the side that accommodates the test tubes you're using. 

The L130 Multi-Rack is made of unbreakable, trans- 
lucent polypropylene. It is autoclavable (at tempera- 
tures to 250?F.), resistant to strong acids and 
bases, organic solvents and other commonly 
used lab reagents and immersible in any 
standard water bath. Can be disassembled 
for easy cleaning and compact storage. 

The Econo-Multi-Rack is just one of the 
precision-molded items in our labware line 
carefully designed to help make your labo- 
ratory operations more efficient, more 
economical. 

There's also our sturdy new polystyrene 100- 

capacity slide box for solid protection and fingertip accessi- 
bility. It costs far less than wood and it's a real heavyweight 
among plastic slide boxes. Comes in black simulated grain, 

with a numbered index system printed on the inside 
cover aligned with the numbered system on the 

moisture-resistant cork bottom. Ask for L153. 
The Econo-Ware line includes a full range of 

sizes in slide boxes as well as disposable grad- 
uated beakers and funnels. 

Ask your Econo-Ware distributor about the 
Multi-Rack, our hefty new slide box or any other 
labware item. Or request our catalog. 

, SCIENTIFIC DIVISION 

^SJMARYLAND PLASTICS, INC. 
9 East 37th Street, New York, New York 10016 

The Econo-Multi-Rack 
The test-tube rack you can use four ways 

L 
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Hecording transducer output witn the new, ultra-sensitive Honeyweli 5ou. Fuily portable, it converts to racK mounting witn ease. 

This new Honeywell 560 is recording 
at 10pv/inch-- 10 times the sensitivity 

of any other X-Y recorder! 
Our design philosophy on X-Y recorders boils down to this: 
first, you make one that doesn't break down. Then you give it 
state of the art electronics. 
So, we borrowed the best mechanical concepts we developed a 
while back in our 550 recorder and incorporated them in the new 
560. We used the same rugged, die-cast aluminum bezel and base, 
as well as the tough molded back cover that seals out dust and 
dirt, even when the recorder is rack-mounted. For smooth, quiet 
operation, we used the same precision-ground stainless steel car- 
riage axis rods, ravel-free braided stainless steel drive cable, and 
snap-fit pen with non-clogging polished sapphire tip. 
We topped off the mechanics with a sealed follow-up system, 
a maintenance-free fan vacuum system, and a standby position for 
easy paper loading. The result is an instrument built to last a long, 
long time. We know this because we subjected the 550 to more 
than 4.8 million cycles of constant operation before we designed 
the new 560. Its reliability exceeded our wildest expectations! 

21 JUNE 1968 

Now for the electronic sophistication: the 560 has ranges 
from 1 0/v to 50v per inch, permitting you to record just about any 
parameter you'll encounter without the need for additional signal 
conditioning equipment. It features accuracy of --0.1 5%, and its 
time base is accurate to 1% of full scale. Frequency response is 
DC to 5Hz; input impedance is two megohms on all ranges, with 
provision for potentiometric operation of the nine most sensitive 
ranges. A solid-state chopper and all silicon solid-state circuitry 
mean high performance over a wide ambient temperature range. 
The years-ahead 560 X-Y recorder is another example of how 
Honeywell's broad line, backed by local sales and service, can 
provide the precise solution to your instrumentation problems. 
For full details on the new 560, call your local Honeywell Sales 
Engineer, or write: Honeywell, Test Instruments Division, P. O. 
Box 5227, Denver, Colo. 80217. Honeywell 

Honeywell engineers sell solutions 
1277 



Matheson has 

78 Gas Regulators 
Customized for your specific requirements 

Flo-Regulator 
Model 25 (single stage); Model 26 

(two stage), regulator-flowmeter combination 
with the flowmeter under a preset and 
constant delivery pressure of 50 p.s.i.g. 
Comes with choice of any of three metering 
tubes, covering a range of 0.1 to 25 

liters per minute. 

High Pressure Spring Loaded 
Single Stage 

^^^^A 
^ Model 2 (shown), 3, 4. Recommended 

ff^/^f'^ 1 for high pressure applications in missile 

component testing, in the petroleum 
field and in research laboratories for such 
uses as hydrogenation, catalytic 
reduction, accelerated age testing, 
calorimetry, pressure testing and general 
autoclave work. Model 2 has delivery 
pressure range of 25-650 p.s.i.g. and large 
flow capacity. Model 3 delivery pressure 
range 50-1500; Model 4, 100 to 2500 p.s.i.g. 

Low Pressure Vacuum 
Model 70. For sensitive, very accurate Model 49. Maintains a controlled vacuum 

low pressure control. Ideal for use with flame within range of 2 to 655 mm. mercury, 

photometers and other fuel gas burner absolute. Ideal for maintaining absolute 

applications. Rated for inlet pressure up to pressures less than 1 atmosphere in. 

250 p.s.i.g. Oversize "pancake" body of , 
'-^ ^ evacuated systems with inert gases. For 

;' 
. ... die cast aluminum with Buna N diaphragm. i filling lightbulbs, vacuum distillations, etc. 

/^~zt9^J^S^~~ i '^B,:~~~ ..t~~~~~ yMaximum flows of 40 SCFH air with 

14.7 p.s.i.a. inlet pressure and 80 SCFH air 
with 65 p.s.i.a. inlet pressure can be 

expected. For non-corrosive gases only. 

4 : 

High Pressure Gas Dome Line Regulators 
Model 6. Maximum inlet pressure - Models 40 & 48. For use on in-plant 
7000 p.s.i.g.; maximum delivery pressure compressed gas pipe line and cylinder 
6000 p.s.i.g.; flow capacity in excess of . manifold systems to smooth out pressure 

. v? / ~ 200 SCFM. Available with a variety of inlet fluctuations and deliver a steady flow 

f!i r<i ^ ~ and outlet connections to permit use as . of gas at accurate reduced pressure settings. 
- '8\ / a line regulator or cylinder regulator. Extra Acts as a check valve to prevent back 

heavy bronze with 303 stainless steel pressure surge from entering pipe line. Large 
stem, Neoprene diaphragm, diaphragm permits accurate pressure 
and Nylatron GS seat. [\S control and exceptional sensitivity 

to pressure fluctuations. Model 40, delivery 

-4-i^^ ^ 
" 

pressure range 3-25 p.s.i.g. 
oi;: t > t- ^Model 48, 5-200 p.s.i.g. 

S UAXIHFESON Write for Matheson Catalog 
P.O. Box 85, East Rutherford, N. J. 07073 In addition to regulators, it lists flowmeters, 

valves, gas handling equipment and 
instruments and over 100 compressed gases 

Please send Compressed Gas & Equipment Catalog 26. in s and or 10 c ga 
. *. .I^^ and gas mixtures. An essential book for 

any laboratory. Mail coupon 

for your free copy. 
Name_______ _ _ 

Firm .... The Matheson Company 
A Division of Will Ross, Inc. 

Address Plants in East Rutherford, N.J., Cucamonga, Calif., 

Newark, Calif., Morrow, Ga., Joliet, III., La Porte, Texas 
City, State, Zip . . .-..... Matheson of Canada, Whitby, Ont. 

I! 
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Yes, Hasselblad. But what have you done 
0 the ingratitude of it all. We perfect distortion free horizontal Every lens also has both M and X 

were the first to design a 2/4 and vertical delineation, with synchronization, allowing the use 
square format reflex camera that sharpness of image from corner of flash and strobe at speeds up to 
put other 2/4 cameras out of date. to corner of the negative area, 1/500th of a second. 
With the best lenses. With inter- even at full aperture. (Depth of The electrically driven 70mm 
changeable magazines. With all field at an aperture of f/22 was Hasselblad has all the features of 
the convenience and portability of from 12 inches to infinity.) And the 500EL plus a 70mm film maga- 
35mm systemswithout the loss of now you say to us-what's new? zine which allows up to 70 expo- 
image quality. The Hasselblad There are two new electrically sures on cassette loaded 70mm 
500C even had ground glass view- driven Hasselblad's. The Hassel- film. With it, you can make a large 
ing, so that you could see your blad 500EL automatically ad- number of rapid exposures with 
three dimensional picture in two vances the film and cocks the total freedom from mechanical 
dimensions, for sharper focusing shutter, permitting a rapid series necessities. 
and more accurate framing and of exposures, either by use of the To refresh your memory, the 
composition. When our 50mm camera release or long release four other interchangeable maga- 
Carl Zeiss wide angle lens didn't cord, timer or remote radio control. zines allow you to make 12 or 16 
seem wide angle enough for you, The 500 EL accepts most of the exposures on 120 film, 24 expo- 
we designed a 40mm wide angle accessories available for the 500C sures on 220 film, with a choice of 
lens. And we even made a special and all eight Carl Zeiss lenses: 40, three formats-21/4 square, 2/4 x 
Hasselblad Super Wide C with a 50, 80, 120, 135, 150, 250 and 1%/, and 1%5 x 15/8. And naturally, 
38mm, 90? angle of view Zeiss 500mm, each with a built-in any two of the magazines allow 
Biogon f/4.5 lens that made it pos- Synchro Compur shutter that has you to switch from one film type to 
sible for you to take pictures previ- automatic stopping down at the another in mid-roll. 
ously considered impossible. The moment of exposure and manual And just in case . 
superb optics of the lens assured preview for depth of field checks. you thought The 

for us lately? 
Hasselblad System had any short- 
age of accessories, there are 
Proxars, extension tubes and bel- 
lows extensions for close-up work, 
filters, transparency copy holder, 
cut film back, eye level prism 
finders, sun shades, rapid winding 
crank, quick focusing handles, 
grips, underwater housing, ring 
light,tripod quick coupling, micro- 
scope attachments, and carrying 
cases. 

Now that you have a brief idea 
of what we've done for you lately, 
perhaps you'd like to know more. 
You can, by writing to us for litera- 
ture and a free 40-page catalogue 
at Paillard Incorporated, 1900 
Lower Road, Linden, New Jersey 
07036. For specific technical in- 
quiries, address your letter to the 
Technical Director. 



Model 400S Electron Microprobe Analyzer 
provides the following displays-primary 
electrons, secondary electrons (including 
voltage contrast), electron beam induced 
conductivity, cathodoluminescence, speci- 
men current, and x-ray. Displays in either 
intensity modulation or oblique projection. 
Reduced area TV scan for focusing. 

A mosquito makes history 
Back-scattered electron image of mosquito (speci- 
men uncoated). Instrument: Materials Analysis 
Company Model 400S Combination Electron Micro- 
probe Analyzer-Scanning Electron Microscope. 
Voltage: 24 KV. Specimen Current: 200 picoamps. 
Magnification: 80X. Date: March 18, 1968. 

This remarkable photograph - taken in just 20 sec- 
onds-illustrates the unique performance of a new 
combination electron microprobe analyzer-scan- 
ning electron microscope developed by Materials 
Analysis Company. There's just no other way to 
get a picture like this. 

The mosquito image was produced by the new 
Model 400S, which provides both microprobe x-ray 
analysis and scanning electron microscopy capa- 
bilities. Resolution is 1,000 A or better in the scan- 
ning mode! And, a spot-size of 0.15 microns is 
guaranteed. Image magnifications range from 30X 
to 50,000X. With the x-ray system, both qualitative 
and quantitative chemical analyses of micron-sized 
volumes can be performed. All elements from boron 
up through the periodic table can be analyzed. 

The 400S also features solid-state, modular design, 
up to three fully-focusing Johansson-type x-ray 
spectrometers, and a wide range of accessories. 

There's more good news. For high-resolution 
scanning microscopy, Materials Analysis Com- 
pany has developed the Model 700. And for analy- 
sis of highly radioactive specimens, MAC offers 
the Model 450 Electron Microprobe Analyzer. 

All three instruments are available on a leasing 
basis. For complete details, please write to us at 
1060 East Meadow Circle, Palo Alto, California 
94303. Phone (415) 326-6556. 

Y 
1 

MATERIALS ANALYSIS COMPANY 
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THIS IS A LIST OF OPTIONS YOU 

WON'T NEED (THEY'RE BUILT-IN) 

*Dual channel -double beam 

Digital concentration readout (2) 

True mathematical integrator 
Recorder and computer outputs 

*Push-button automatic zero control 

*Servo-automatic recalibration 

*Reads 2 elements simultaneously, or 

Read one element w/internal standard 

Push-button fail-safe flame ignition 
Gas control system (3 gases) 

"push-button fail-safe N20 conversion 

*Gas and flame safety monitor 

*Simplified hollow cathode zone balance (2) 

Six tube hollow cathode turret 

*Preset independent hollow cathode current 

Curved slits on monochromator 

Constant head drain system 
Flame emission capability 

*AII solid-state modular electronics 

Stabilized voltage regulation ;i 

*External electronic test circuit 

Single, integrated package - 18" x 40" x 20" 

*Exclusive features 

ATOMIC ABSORPTION 

THIS IS A LIST OF OPTIONS YOU 

CAN ORDER SEPARATELY 

Nitrous oxide burner 

Total consumption burner 

UV-Vis spectrophotometer attachment 

Recorder (if needed) 

WITH THE OPTIONAL EXTRAS LEFT IN! 
Add up the "optional extras" that are really necessary 
for safe, easy, dependable and precise analysis by 
atomic absorption. Then write for further information 
about the Model 153. 

<IL 
INSTRUMENTATION LABORATORY INC. 9 GALEN STREET WATERTOWN, MASS. 02112 
OFFICES IN: ATLANTA * BALTIMORE * BOSTON * CHICAGO * CLEVELAND * DALLAS * DENVER * DETROIT * HOUSTON * LOS ANGELES 
NEWARK * NEW YORK * PHILADELPHIA * SAN FRANCISCO * ST. LOUIS * WASHINGTON * TORONTO * MONTREAL * VANCOUVER * ZURICH 

21 JUNE 1968 1281 



New from Technicon... 
the Automated Reagin (AR) 
test for syphilis 

The Venereal Disease Research Laboratory, National Communicable Disease Center, and 
Technicon Corporation have developed the first automated flocculation test for syphilis. 
One hundred determinations per hour are performed on untreated plasma or serum sam- 
ples (as small as 0.1 ml). The results have a 980/o agreement with the VDRL slide test, 
which is the most widely used manual technique. The results of the Automated Reagin 
(AR) test are easily read, and they may be kept as a permanent record. For further informa- 
tion, write Department Z, Technicon Corporation, Ardsley, New York 10502. T 

SCIENCE, VOL. 160 1282 



.LATELY 

Surprised? So were we. 
Frankly, we were doing very. 
well with TIssUE-TEK? Micro- . 
tome-CGryostat just selling it to 
hospitals and laboratories for- 
sectioning tissue.: 

ut, wesuppose word got 
:around that our. microtome cut 
'a mean-slice. Because wesud:: 
denly began getting requests: 
for it from unexpected places: 
a: cosmetic company, a televi-. 
sion manufacturer a-. college, a. 
chemical firm, a government 
agency. They wanted our mi- 
c.'-rotome for slicing all kinlds-of 
esoteric material-guppies, the 
.Venus.- F.lytrap, grains of 
wheat, human teeth and hair 
for all kinds of research. 

We' also manufacture and distribute 
- theselaboratory instruments: 
GAM'MACORDM? (T-3 testing), 
HEMA TEKTM Slide Stainer, 
VOLEMETRONO (automatic blood 
volume comjputer), HEMAA-TEKTM 

Aliquot Mixer (specimen mixer). 

So no matter what.kind of.- 
business you're in, no matter 
what kind of research you're 
doing, if you need anything 
sectioned very very thin, very 
very ,well, fill out the coupon: 
for more information about our 
TIssuE-TEK Microtome-:.,- 
Cryostat. 

. 

A'rAm'e;':'s:;:::.:.< , 'Cty-. - State .- iZip Code 

AMES.Company ; :- 757R68 

Division Miles Laboratories, Inc. 
PO. Box-40- --: :- 
Elkhart, Indiana 46514 --. 

i3 Please send me informaati on>n. 
TISSUETK Microome-ryostat 

El Please have your Instmument 
Representative contact me. 

NNa,me'and Titleu . 

S'tret ad ber ' ': 



The only instrument that 
combines all these features: 

0 Pre-programmed core memory computer for 
on-line data reduction. 

Q Automatic computation of true disintegrations 
per minute. 

O Dpm quench corrections computed for 
single- and dual-isotope samples through 
channels ratio or external standard method. 

0 Isotope ratios and standard error computed 
automatically for each count in each channel. 

Q Alternate operating mode provides constant 
counting efficiency for variably quenched 
samples. 

O Logarithmic amplification for ease of operation. 

0 Storage of up to four calibration curves and 
four constant efficiency values. 

0 Teletype tape punch and reader for 
computer input-output. 

Intertechnique's new SL 40 not only collects data faster and 
more accurately-it also provides complete on-line data 
processing. 

Basically, the difference lies in the SL 40's built-in core 
memory computer. Software programming frees the SL 40 
from the inherent operating limitations of fixed hard-wire pro- 
grams. The resulting ability to perform more computations, 
more rapidly and more accurately, makes the SL 40 the most 
versatile liquid scintillation spectrometer ever developed. 

A 1024-word memory (expandable to 2048 words) stores 
count data, calibration curves, computation and sample 
handling programs. Pre-programmed instructions are entered 
in the memory as a standard part of the system. The computer 
automatically selects the proper quench correction curve or 
curves and the correct mathematical expression to be solved 
from data previously stored in the memory. 

By any criterion-counting efficiency, 
background, figure of merit, instrument stability 
or operating convenience-the SL 40 offers dis- 
tinctly superior performance. Why not see for 
yourself? Contact: 

INTERTECHNIQUE 
INSTRUMENTS INC. 
Randolph Industrial Park/ Dover, New Jersey 07801 
TEL (201) 361-5550 * (212) 267-1698 
Affiliates in 
France, Germany, United Kingdom and Sweden. 
Representatives throughout the world. 

WORLD'S LARGEST PRODUCER OF MULTICHANNEL ANALYZERS 
1284 SCIENCE, VOL. 160 



lb:44 nrs. iy.zs linb. :9.j3. Inrs. 

Anaphase: bivalents of homologous chromosome pairs moving to opposite poles during spermatogenesis in Pales ferruginea (Tipulidae). 

A faultless sequence 

automatically 
With the Carl Zeiss Photomicroscope, you can concentrate on the specimen-instead of camera work. 
That's done automatically by the built-in photographic system. The touch of a button selects the right 
exposure time, opens and closes the shutter, advances the film, actuates a film counter and re-cocks the 
shutter. Result: faultless sequences in color or black-and-white. o This truly universal microscope gives 
you all the practical versatility you have come to expect of a Zeiss microscope. It can be equipped for 
transmitted or reflected illumination. There are also various exchangeable stages and optics for bright- 
field, dark-field, phase-contrast,polarization and transmitted-light interference work. OThe instrument has 

a built-in, pre-centered 6-volt lamp. But you can also use a 12-volt lamp 
^ ^ L or high-pressure mercury burner for ultra-violet or fluorescence micros- 
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scintillation system 
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If you pay for top counting performance, 
be sure it's the performance you need. 
Mark I? Systems let you specify high 
efficiency, high E2/B, or standard per- 
formance. 

If you pay for top cooling performance, 
be sure its right for all of your samples. 
Mark I Systems let you program the 

counting temperature to make it precisely 
compatible with the composition of your 
samples. 

If you pay for top external standardiza- 
tion performance, be sure the efficiency 
curves cover the widest possible range of 

quench. Mark I Systems perform channels 
ratio on a Ba133 external standard to 
develop accurate calibration curves over 
the full useful range of intermixed H3 and 
C14 counting efficiencies. 

If you pay for top data readout per- 
formance, be sure the system tells you 
more about your samples than any other. 
Mark I Systems have a "computer-with-a- 
memory" that does just that. 

Make all of your liquid scintillation 
dollars count. Ask your Nuclear-Chicago 
sales engineer about Mark I Systems or 
write to us. B235 

We try to work to a point of view: yours. 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & co. 

349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
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of Biological Sciences had in refusing 
to support the executive committee's 

agreement for cosponsorship by AIBS 
and Fort Detrick of two symposia 
("Detrick birthday: Dispute flares over 

biological warfare center," 19 Apr., p. 
285). 

These symposia, honoring the 
25th anniversary of the establishment 
of Fort Detrick, were concerned with 
basic research in two fields: "entry and 
control of foreign nucleic acids" and 
"leaf abscission." These fields impinge 
on areas of importance to biological 
warfare research, which may be directed 

against civilian populations, and over 
which scientists have no control. The 
reasons for our action were as follows: 

1) It is not appropriate nor proper 
for an organization representing a 

large segment of the biological com- 

munity to actively participate in a cele- 
bration honoring 25 years of biological 
and chemical warfare research. 

2) It is not proper for the AIBS to 
lend its name and prestige to this cele- 
bration indirectly conveying the impres- 
sion that AIBS actively favors this 

aspect of Defense Department activity. 
Although AIBS in this instance is act- 

ing simply as an agent of Fort Detrick, 
not having participated in planning the 
conference nor exerting any control 
over the program, its sponsorship in 
this way can be construed as tacit 

support. 
3) It is not relevant whether the 

symposium was involved with basic 
research problems in biology, whether 
the discussion was to be open or closed, 
or whether the published symposium 
will be available to the biological com- 

munity or will be classified. 
4) The essential issue is a moral 

one: should an organization composed 
of life scientists participate in an an- 

niversary celebration of an installation 
concerned primarily with research for 
the purposes of biological and chem- 
ical warfare? 

JOHN M. ALLEN 

Department of Zoology, 
University of Michigan, Ann Arbor 

RALPH EMERSON 
Department of Botany, 
University of California, Berkeley 

PHILIP GRANT 
Department of Biology, 
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The L/I Grunbaum pipet combines 
all "specialty pipet" functions: 

* self-adjusting 

* self-filling 

* self-cleaning-sample B washes 
out sample A 

* reservoir for reagent, solvent or 
waste 

* non-dripping-100% of sample 
held until expelled 

* low-ratio serial dilutions, 1:2:4:- 

8:, etc. 
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Guaranteed accuracy is as follows: 
5 lambda, 3%; 10 and 20 lambda, 
- 2 %; 25 lambda and larger, ? 1 %. 

Use Grunbaum pipets for rapid and 

precise pipeting, dispensing, trans- 

ferring and diluting. 

L/I stocks Grunbaum pipets in 5, 
10, 20, 25, 50 and 100 lambdas. 
Other sizes available on request. 
Price $5.00 each, quantity discounts. 
For more information, write to us 
at 1802 H Second Street, Berkeley, 
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. . .One thing is certain-it's too late 
for a scientist to merely boycott a 
meeting or two.... The only argument 
of any importance made by either side 
is, to quote Boffey's article: "Outside 
scientists should maintain contact with 
Detrick in accord with the principle of 
civilian control over the military." This 
compressed statement contains the 
essential principle. If you let students 
take over the campus, you'll get action, 
but who is held really responsible when 
the fires are finally put out? 

J. S. ROBOTTOM 
12115 Drujon, 
Dallas, Texas 75230 

TV for Disadvantaged Children 

The Children's TV Experiment 
("News in Brief," 26 Apr., p. 401) 
described a program to begin in the 
fall of 1969 for teaching preschool 
children and aimed at "stimulating the 
intellectual and cultural growth of chil- 
dren-'particularly those from dis- 
advantaged backgrounds.'" 

What disadvantaged preschool child 
has a 1-hour attention span-and one 
which can last 5 days a week for 26 
weeks? Should preschool children, 
whose eyes are not fully developed, be 
staring at focal objects for protracted 
periods? How many disadvantaged 
homes have TV facilities? How about 
disadvantaged rural children who do 
not have access to National Educa- 
tional Television? Isn't this discrimina- 
tion? Shouldn't an investigation of 
these factors be made before going 
ahead with a $6- to $8-million work- 
shop plan? 

PEARL E. HACKMAN 

P.O. Box 115, 
Handsboro, Mississippi 39554 

Eclipse of Jacob 

To bolster the morale of the scientific 
establishment shaken by the flight of 
our young from physics ("Physics and 
the polity," 26 Apr., p. 396), I offer this 
singular thread of hope. In answer to a 
religious school exam question: "Name 
the three patriarchs," one of our bright- 
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Better Research-Better Teachers 

Bresler in "Teaching effectiveness 
and government awards" (12 Apr., p. 
164) concludes that "the faculty mem- 
ber who is interested in publishing and 
in acquiring funds for research and 
other means of personal development 
. . . is likely to 'be a better teacher." 
While we agree with this position, he 
has not provided an answer to the as- 
sertion "that research efforts by pro- 
fessors were destructive to the teaching 
functions of universities." He also has 
not replied to the fallacious expression 
that research energy directed toward 
improvement of instruction and help- 
ing students would make the professor 
a still better teacher. 

Science is a process, a way of think- 
ing, which cannot be transmitted from 
teacher to student by the enumeration 
of encyclopedic content but which must 
be learned by participation. Since every 
student cannot participate in a mean- 
ingful way, the solution must lie in his 
having contact with practicing scien- 
tists. When we substitute professional 
teachers, full-time introductory instruc- 
tors, and teaching fellows we extend 
prep school training to the university. 
I expect that science is not unique; 
music is best taught by musicians, art 
by artists, and literature by writers. 
Surely the student does not pay his 
money and, more important, spend 
his time, to receive third- and fourth- 
hand knowledge. He comes to the uni- 
versity to participate in the activity of 
scholarship, and scholarship is research, 
writing, thinking, discussing, and par- 
ticipating in the subject. 

We deny the student and the finan- 
cial supporters (taxpayer or alumni) 
their just due when we fail to provide 
an atmosphere where the student can 
participate in academia. When the bur- 
dens of the professor preclude his par- 
ticipation in scholarship, we are not 
using our very limited resources to 
provide appropriate university instruc- 
tion. These burdens include oversized 
teaching assignments, too much com- 
mittee work, pointless clerical and de- 
manding money-raising duties. Do the 
burdens also include spending exten- 
sive amounts of time applying to grant- 
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bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: QAE-, 
DEAE-, CM- and SE-Sephadex. 
Since theirintroduction they have 
been used extensively, particu- 
larly in the biochemical and clin- 

| ical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 

11:i' esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 
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Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers 
Type Grae Ionic Capacity Bed Volume' 

Form (meq/g) (ml/g) 
QAE- 
Sephadex A-25 40-120c CI- 3.0 ? 0.4 5-8 
QAE- 
Sephadex A-50 40-120' Cl- 3.0 ? 0.4 30-40 
DEAE- 
Sephadex A-25 40-120g Cl- 3.5 0.5 5-9 
DEAE- 
Sephadex A-50 40-120/i Cl 3.5 + 0.5 25-33 

Cation Exchangers 
Grade onic Capacity Bed Volume2 Type Grade Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/u Na* 4.5 ?0.5 6-10 

CM- 
Sephadex C-50 40-120/u Na* 4.5 ? 0.5 32-40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 0.3 5-9 
SE- 
Sephadex C-50 40-1201a Na* 2.3 ? 0.3 30-38 

1. In Tris-HCI buffer. pH=8.3, ionic strength=0.05. 
2. in sodium phosphate buffer pH=6. ionic strength=0.06. 

Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ilon Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: QAE-, 
DEAE-, CM- and SE-Sephadex. 
Since theirintroduction they have 
been used extensively, particu- 
larly in the biochemical and clin- 

| ical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 

11:i' esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 
/t g/ml F . 6PD%T 2537A 
o100o Hexose mono phosphates Fru'. 6-P2 T 2 

eo- J ? I A. Il 

glycogen 

..glucose 

40 4' 
20 o / 

0 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers 
Type Grae Ionic Capacity Bed Volume' 

Form (meq/g) (ml/g) 
QAE- 
Sephadex A-25 40-120c CI- 3.0 ? 0.4 5-8 
QAE- 
Sephadex A-50 40-120' Cl- 3.0 ? 0.4 30-40 
DEAE- 
Sephadex A-25 40-120g Cl- 3.5 0.5 5-9 
DEAE- 
Sephadex A-50 40-120/i Cl 3.5 + 0.5 25-33 

Cation Exchangers 
Grade onic Capacity Bed Volume2 Type Grade Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/u Na* 4.5 ?0.5 6-10 

CM- 
Sephadex C-50 40-120/u Na* 4.5 ? 0.5 32-40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 0.3 5-9 
SE- 
Sephadex C-50 40-1201a Na* 2.3 ? 0.3 30-38 

1. In Tris-HCI buffer. pH=8.3, ionic strength=0.05. 
2. in sodium phosphate buffer pH=6. ionic strength=0.06. 

Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ilon Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: QAE-, 
DEAE-, CM- and SE-Sephadex. 
Since theirintroduction they have 
been used extensively, particu- 
larly in the biochemical and clin- 

| ical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 

11:i' esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 
/t g/ml F . 6PD%T 2537A 
o100o Hexose mono phosphates Fru'. 6-P2 T 2 

eo- J ? I A. Il 

glycogen 

..glucose 

40 4' 
20 o / 

0 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers 
Type Grae Ionic Capacity Bed Volume' 

Form (meq/g) (ml/g) 
QAE- 
Sephadex A-25 40-120c CI- 3.0 ? 0.4 5-8 
QAE- 
Sephadex A-50 40-120' Cl- 3.0 ? 0.4 30-40 
DEAE- 
Sephadex A-25 40-120g Cl- 3.5 0.5 5-9 
DEAE- 
Sephadex A-50 40-120/i Cl 3.5 + 0.5 25-33 

Cation Exchangers 
Grade onic Capacity Bed Volume2 Type Grade Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/u Na* 4.5 ?0.5 6-10 

CM- 
Sephadex C-50 40-120/u Na* 4.5 ? 0.5 32-40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 0.3 5-9 
SE- 
Sephadex C-50 40-1201a Na* 2.3 ? 0.3 30-38 

1. In Tris-HCI buffer. pH=8.3, ionic strength=0.05. 
2. in sodium phosphate buffer pH=6. ionic strength=0.06. 

Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ilon Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: QAE-, 
DEAE-, CM- and SE-Sephadex. 
Since theirintroduction they have 
been used extensively, particu- 
larly in the biochemical and clin- 

| ical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 

11:i' esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 
/t g/ml F . 6PD%T 2537A 
o100o Hexose mono phosphates Fru'. 6-P2 T 2 

eo- J ? I A. Il 

glycogen 

..glucose 

40 4' 
20 o / 

0 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers 
Type Grae Ionic Capacity Bed Volume' 

Form (meq/g) (ml/g) 
QAE- 
Sephadex A-25 40-120c CI- 3.0 ? 0.4 5-8 
QAE- 
Sephadex A-50 40-120' Cl- 3.0 ? 0.4 30-40 
DEAE- 
Sephadex A-25 40-120g Cl- 3.5 0.5 5-9 
DEAE- 
Sephadex A-50 40-120/i Cl 3.5 + 0.5 25-33 

Cation Exchangers 
Grade onic Capacity Bed Volume2 Type Grade Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/u Na* 4.5 ?0.5 6-10 

CM- 
Sephadex C-50 40-120/u Na* 4.5 ? 0.5 32-40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 0.3 5-9 
SE- 
Sephadex C-50 40-1201a Na* 2.3 ? 0.3 30-38 

1. In Tris-HCI buffer. pH=8.3, ionic strength=0.05. 
2. in sodium phosphate buffer pH=6. ionic strength=0.06. 

Now in bead form for 
chromatography of 
biologic substances... 

Sephadex 
Ilon Exchangers 
Because of its advantages-sta- 
bility and inertness-Sephadex 
has been used to produce a new 
class of ion exchangers: QAE-, 
DEAE-, CM- and SE-Sephadex. 
Since theirintroduction they have 
been used extensively, particu- 
larly in the biochemical and clin- 

| ical field. 

In the new bead form they will be 
more useful both for laboratory 
and manufacturing scale proc- 

11:i' esses. Their spherical shape 
gives increased mechanical 
strength and leads to easier 
column packing. More uniform 
particles result in improved 
hydrodynamic properties. 

All Sephadex Ion Exchangers have a high 
capacity and low nonspecific adsorption. 
They are available in two types that differ 
in porosity, thus offering flexibility foryour 
specific requirements. Sephadex Ion Ex- 
changers are of analytic grade purity and 
are produced under rigorous quality con- 
trol, thus ensuring uniform products to 
give accurate and reproducible results. 
/t g/ml F . 6PD%T 2537A 
o100o Hexose mono phosphates Fru'. 6-P2 T 2 

eo- J ? I A. Il 

glycogen 

..glucose 

40 4' 
20 o / 

0 100 200 300 400 ml 

Model experiment with glycogen, glucose, 
sugar phosphates and adenosine phosphates 
on a column of DEAE-Sephadex A-25. 
(From Biochim. Biophys. Acta 74 (1963) 588, by permission 
of the author) 

Anion Exchangers 
Type Grae Ionic Capacity Bed Volume' 

Form (meq/g) (ml/g) 
QAE- 
Sephadex A-25 40-120c CI- 3.0 ? 0.4 5-8 
QAE- 
Sephadex A-50 40-120' Cl- 3.0 ? 0.4 30-40 
DEAE- 
Sephadex A-25 40-120g Cl- 3.5 0.5 5-9 
DEAE- 
Sephadex A-50 40-120/i Cl 3.5 + 0.5 25-33 

Cation Exchangers 
Grade onic Capacity Bed Volume2 Type Grade Form (meq/g) (ml/g) 

CM- 
Sephadex C-25 40-120/u Na* 4.5 ?0.5 6-10 

CM- 
Sephadex C-50 40-120/u Na* 4.5 ? 0.5 32-40 
SE- 
Sephadex C-25 40-120/ Na* 2.3 0.3 5-9 
SE- 
Sephadex C-50 40-1201a Na* 2.3 ? 0.3 30-38 

1. In Tris-HCI buffer. pH=8.3, ionic strength=0.05. 
2. in sodium phosphate buffer pH=6. ionic strength=0.06. 
For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11. P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS AB, Uppsala. Sweden.) 

1291 

For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11. P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS AB, Uppsala. Sweden.) 

1291 

For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11. P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS AB, Uppsala. Sweden.) 

1291 

For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11. P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS AB, Uppsala. Sweden.) 

1291 

For additional technical Information, Including 
booklet on Sephadex Ion Exchangers, write to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazie, 
Suite 412, Montreal 11. P.Q. 

(Inquiries outside U.S.A. and Canada should be directed 
to PHARMACIA FINE CHEMICALS AB, Uppsala. Sweden.) 

1291 



DON'T CALI ~~~~~~~~~~~... 

rotal lWlMlP ll-l , - , --- ---------- 

_ t t 
_ I 

I^^ I I Mb. 

( 

I 

f 

c 

< 

i 
1 

IBRATE! 

1e X _ 

and complete 
an experiment 
n the time 
t formerly took 
:o set up 

14 . . .... .. 

...~~~~~~~~~~~~~~..... 

,14~~~~~~~~~~~I 

'|~ : .:Ii:}eiit,,=i:i fll , -~II~I 
't5Wx? , - 

_3 - -~~~~~~~~~S cSc~rllW1~ 

::. c cc c : - ..... w:M::.: IZLI~I~I ~ I 

'''~ ;fid. i.WS>13ii ^; X 

14 - 

EUROPEAN Manufacturing Branch: Gilson 
a 69, Rue Gambetta * 95 -Villiers-Le-Bel, Fr 

1292 SCIENCE, VOL. 160 

RK<.'.Y.7.Y oy s.< 

###tftttf~fj 

... ............: ~ 88 1?~?'2\:.:~~':~::.~:~: ~ ~ :i:- 

Meia Eetonc FRNE 
j,nnrp 

I anr.u; 



21 June 1968, Volume 160, Number 3834 21 June 1968, Volume 160, Number 3834 SCIIENCE C2^" TT" 'My^"y~~~~~~~~~~ 1 04^AJjJ. ^L SCIIENCE C2^" TT" 'My^"y~~~~~~~~~~ 1 04^AJjJ. ^L 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by 
the AAAS or the institutions with which the 
authors are affiliated. 
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Medical School Curricular Reform 

Of the several components making up a medical school-faculty, stu- 
dent body, physical plant, available patient population, and curriculum- 
only one, the curriculum, is susceptible of relatively simple change. In 
view of many purported or real defects in current medical school cur- 
ricula, it is no wonder that many of the most distinguished of our med- 
ical schools-among them Harvard, the University of Pennsylvania, and 
Stanford-are currently breaking old shackles, and possibly forging new 
ones. 

The time-tested pedagogic devices of cadaver dissection (Vesalius) 
and histopathology (Virchow) formed the rigid basis of medical educa- 
tion in the post-Flexner medical school until the famous Western Reserve 
experiment was conceived, in the late 1940's. This has been followed by 
a growing revolution in curriculum design in which certain features are 
frequently encountered. 

1) Increase in the time available to students for taking elective 
courses. 

2) Curtailment of the great blocks of time formerly deemed essential 
for teaching certain basic sciences-for example, gross anatomy. 

3) Early introduction of clinical material and attempts to reduce the 
man-made barrier between clinical and basic medical sciences. 

4) Provision of research opportunities to medical students during the 
school experience. 

5) Definition of a "core" in each discipline or group of disciplines- 
a body of knowledge and skills considered essential and minimal, mas- 
tery of which is demanded. 

6) Integration, not only between basic and clinical matters but also 
among the several basic disciplines. 

7) Reduction of the number of years between high school and the 
award of the M.D. degree from the traditional 8 to 7 or even 6. Pro- 
longation of the academic experience is also being tested. 

8) Earlier consideration, in increasing depth, of problems of man and 
his environment, the role of the doctor in society, the modes of delivery 
of medical care, and so forth. 

In comparing new curricula with old, it should be borne in mind that 
there is no one curriculum that is best in all regards and for all people. 
Whether we study man "horizontally" (that is, by disciplines) or "verti- 
cally" (by organ systems) is of less importance than the dedication of the 
teacher, the excitement of the student. If the revolution enhances either 
of these last two elements, it is accomplishing its mission. 

We should beware of the questionable practice, common among edu- 
cators, of packaging old wine in new bottles. Changing the name of a 
course does not necessarily change its content. What is offered as 
"molecular biology" in one school may prove to be contained in the 
"genetics" and "biochemistry" offerings at another. It is easy to lapse 
into the "in" vernacular peppered with words like core curriculum, 
seminal, integrative, elective, and correlative. In most instances the actual 
substance taught and learned in medical schools changes more slowly 
than does the language used to announce the novelty of the curriculum. 
-DEWITT STETTEN, JR., Dean, School of Medicine, Rutgers University 
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Write-side up? 

Why not? New Mark 220 by Brush features 
pressurized-ink writing. Puts trace into 
the paper... not just on it. And you can 
see you don't have to pamper it! Now, anyone 
can take this remarkable new 25 lb. portable anyplace, 
plug it in... and put it in writing. And what writing! 
Fine, sharp traces you can read at- a distance-9912% 
accurate! Rectilinear writing, of course, on two easy-to- 
read 40mm analog channels plus left and right-hand 
event markers. And there's enough ink in the throw- 

away ink cartridge to last for about a thousand miles. 
There's more. Rugged, reliable solid state electronics 
to give you position feedback pen control .. .no springs, 
no strings. Pushbutton choice of chart speeds. Fre- - 
quency response that's flat (+ 2%) from d-c to 40 
cps at 50 div, or from d-c to 100 cps at 10 divisions. 
The price? Less than $1700. For a portable chart 
recorder the likes of which you've never seen! 
Bulletin 942-1 has all the details. Call or write: 
Clevite Corporation, Brush Instruments Divi- 
sion, 37th & Perkins, Cleveland, Ohio 44114. 

C LEVITE 
-- Lrush INSTRUMENTS DIVISION 
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Henry, the 
screwdriver !" 

"Quick, 

Henry, the 
screwdriver !" 

All you need is a screwdriver to adapt 
Conflex lab furniture to changing R & D requirements. 

_-q- - 
-----'1 Whenever a new project comes along - 

B LICIKMAN S. Blickman Inc. I or there's a new wrinkle in an old project 

.* i69 6906 Gregory Ave. - you can set up quickly. Over 800 
....l B ?"Weehawken, N. . I possible arrangements. Change doorsto 

I CI drawers... Turn 31/2" depth drawers 
Send free CONFLEX LAB FURNITURE catalog into 71/4" depth drawers.. Adjust full 

Name/Title_ ..__ .____ ____..__ _I depth shelves to 1" increments... Mix 

Institution 
and match door and drawer sizes to your 

institution * 
Aee ds I needs! 

Address I _______Just a twist of the wrist and 
?~~~~~I |~~~I everything fits. 
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that obtained by the direct proteolysis 
of microsomes. Sato concluded that 
"native" cytochrome b5 contains a 
hydrophobic center, essential for its 
binding to the microsomal membrane 
and susceptible to loss when cytochrome 
b5 is purified by proteolytic digestion. 

J. Gillette directed attention to the 
postulated role of cytochrome P-450 
in azo reductase and nitro reductase 
activity of liver microsomes. The effects 
of treatment of animals with inducing 
agents, or carbon tetrachloride, varia- 
tion with sex or species, as well as inhi- 
bition of nitro reductase by substrates of 
microsomal mixed function oxidation 
reactions, supported the hypothesis of 
a role for cytochrome P-450 in the 
metabolism of p-nitrobenzoate and 
neoprontosil. Gillette also described 
experiments relating the rate of cyto- 
chrome P-450 reduction by NADPH 
with the overall rate of demethylation 
of ethylmorphine. He concluded that 
the step limiting the rate in the oxi- 
dation of drugs may be the reduction 
of a substrate-cytochrome P-450 com- 
plex. 

M. J. Coon described the isolation 
from liver microsomes of three compo- 
nents-a reductase fraction dependent 
on NADPH; a fraction containing cyto- 
chrome P-450; and a heat-stable, or- 
ganic solvent extractable fraction. All 
components are required for the recon- 
stitution of omega oxidation of lauric 
acid. These studies represent the first 
report of the resolution of a microsomal 
mixed function oxidation reaction in 
which cytochrome P-450 is functional. 
Purification was achieved by treating 
microsomes with deoxycholate in the 
presence of glycerol, sucrose, citrate, 
potassium chloride, and dithiothreitol, 
and fractionation on DEAE-cellulose. 
The relation of the microsomal enzyme 
system to that isolated from bacteria 
was pointed out by J. Peterson. D. 
Ziegler then described the isolation and 
40-fold purification of a flavoprotein 
from pork liver microsomes functional 
in tertiary amine oxidation for the 
formation of N oxide product. The 
broad specificity for substrates, for ex- 
ample, tranquilizers, tropine alkaloids, 
narcotics, and hallucinogens, was docu- 
mented by Zeigler for this microsomal 
oxidation reaction system in which 
cytochrome P-450 does not participate. 
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NEW REPRO -JECTOR . '. * 

makes quality chromatograms 
with 0.6% reproducibility 
The Repro-Jector enabled a typist to make the 
three chromatograms illustrated. That's how 
simple this automatic sample injector is to use. Ifr 
The Repro-Jector entirely eliminates human 
inconsistency by mechanically metering the 

sample size and then reducing the discharge 
time to a split second by a constant force spring. 
Damage to syringes is practically impossible Sample specifications and 

through protection devices, and only standard detals for these chromato- 

syringes are used. Other features of this remark- 
able instrument are that either horizontal or vertical injections can be 
made with equal ease, and that it may be easily adapted for either right- 
or left-hand operators. The cost is just a little more than one standard 
syringe. Write now for data sheet to Shandon Scientific Company, Inc., 
515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District). 
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This little ultrasonic kit 

from Blackstone does 

a very large number 

of very small jobs. 

/ 

And in very short order. 

This kit is the perfect laboratory combination 
of ultrasonic probe and cleaner with an inter- 
changeable single generator. 
BPO Ultrasonic Probe is ideally suited for cell disruption of 
small biological samples, dispersal of steroids, degassing and 
deaeration of oils and other viscous fluids, emulsification of 
liquids and acceleration of chemical reactions. Compact de- 
sign allows operator complete freedom of movement in reach- 
ing all areas of his work. 
CT.5 Cleaning Tank, developed for use with a water-base 
detergent, enables precision ultrasonic scrubbing for contam- 
inated small parts and instruments. Tank is detachable from 
transducer housing for ease in filling, emptying and cleaning. 
Solid State Generator can be used interchangeably with either 
the BPO Probe or the CT.5 Cleaning Tank. 0 to 100% power 
control allows you to select the most efficient power output 
for your work, or for maximum cleaning efficiency. 
Here are some actual applications: 
* Probe: Disrupts pills with water-insoluble coating in one minute 

with 100% recovery for analysis. 5%-10% is lost in mortar and 
pestle grinding. 

*Cleaning Tanks: Precision cleaning of delicate objects such as 
micro pipets, syringes, needles, clogged micro sieves, and spec- 
trophotometer cells. 

Tell us what you propose to do with the BPO/CT.5 kit, so we can 
tell you more about its capabilities for your laboratory. 

~ BLACKSTONE ULTRASONICS, Inc. 
600 Howard St. ? Sheffield, Pa. 
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FILL IN AND MAIL 
FOR COMPLETE DATA WITHOUT CHARGE 

Mercer Glass Works, Inc. 
725 Broadway, 
New York, N.Y. 10003 

Gentlemen: 
Rush me data on the laboratory glassware 

essentials 1 have checked below. 
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BOTTLES, DROPPING 

BOTTLES, EYE FLUSHING 

BOTTLES, GLASS 
STOPPERED 

BOTTLES, NURSING 

BOTTLES, PRESCRIPTION 

BOTTLES, SADDLE BAG 

BOTTLES, URINE 
SPECIMEN 

BOTTLES, VARNISH 

BOTTLES, ZEISS 

CHAMBERS, 
HEMACYTOMETER 

CYLINDERS, GRADUATED 

DESICCATORS 

DISHES, CRYSTALLIZING 

DISHES, DAPPEN 

DISHES, EVAPORATING 

DISHES, PETRI 

DISHES, PREPARATION 

DISHES, STAINING 

DISHES, STENDER 

DROPPERS, MEDICINE 

FUNNELS 

[ GAS GENERATORS 

C GRADUATES, 
PHARMACEUTICAL 

n JARS, BELL 

[ JARS, MUSEUM 

JARS, SPECIMEN 

D JARS, STAINING 

a JARS, STERILIZING 

L JARS, STORAGE 

JARS, THERMOMETER 

L JARS, URINOMETER 

O MORTARS AND PESTLES 

[ PERCOLATORS 

n PIPETTES, DISPOSABLE, 
PASTEUR 

] SLIDES, CONCAVITY 

i] SLIDES, MICROSCOPE 

-I THERMOMETERS 

i TUBES, TEST 

[ TUBES, CULTURE 

[ URINALS 

O URINOMETERS 

D VIALS, APPLICATOR 

L VIALS, CAPSULE 

O VIALS, DROPPER 

D VIALS, PATENT LIP 

L VIALS, SCREW CAP 

L VIALS, SHELL 
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City State Zip 
Personal attention of 
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A Lab-Happening! 
LaPine's new 

Bench-Top Refrigerated 
* 7 Gallon Stainless Steel Tank 
* Close Temperature Control from -30C to +80C 
* 1000 BTU Removal Capacity at 32F 
* 1/5 HP Refrigeration Unit * 750 Watt Heater 
* Hermetically Sealed Urethane Insulation 

Built-in pump serves both as agitator and external 
circulator. Reference temperature is easily set and 
viewed without removing mercury column thermo- 
regulator. Large work area-pumps and coils in sepa- 
rate compartment. 
S 359-95 Available from Stock! ............ 575.00 

LAPINE SCIENTIFIC COMPANY 
6001 South Knox Ave., Chicago, III. 60629 
South Buckhout St., Irvington, N. Y. 10533 

920 Parker St., Berkeley, Calif. 94710 

New 

Catalog 
from 

The complete line of Ohaus precision balances, acces- 
sories, and laboratory weights is described in this new 
16 page, full color book. Catalog '68 was designed to 
help you quickly determine exactly the right balance to 
fill your need, and to answer all of your questions. This 
convenient, easy to use catalog features a quick refer- 
ence index, complete specifications and prices, and a 
full page of design details. 

ORDER YOUR COPY TODAY 

OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE, UNION, NEW JERSEY 07083 

4A_5 

1374 

PARR STIRRED REACTORS 

* 1000 psig. working pressure. 
* 350? C. working temperature. 
* One and two liter capacities. 
* Corrosion resistant construction. 

An automatic temperature controller, a new packing 
gland and other improvements are included in the 
latest model. 

Ask for new Spec. 4500 or phone (309) 762-7716 for 
details. 
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nism, or hydroxylation by peracids (by 
OH-), was evaluated in terms of cur- 
rent information on microsomal mono- 

oxygenase reactions. Staudinger con- 
cluded that "active oxygen" must be an 

electrophilic oxygen- species with six 
electrons. S. Udenfriend discussed the 

significance of the "NIH shift" with 

respect to liver microsome hydroxyla- 
tions. The intramolecular migration of 
a methyl group, halogen, deuterium, or 
tritium during hydroxylation of aro- 
matic compounds permits the design of 
a variety of experiments to determine 
the multiplicity of microsomal hydrox- 
ylases. 

S. Orrenius described recent experi- 
ments on the influence of PB treatment 
on the metabolism of steroids by liver 
microsomes. Using radioactive labeling 
of phospholipids as an indicator of E.R. 
synthesis, Orrenius proposed a time- 
table for the changes observed during 
induction of liver microsomes by bar- 
biturates. The initial reaction between 
0 to 3 hours after treatment of animals 
is a binding of the drug to the E.R. 
followed at 3 to 6 hours by an increase 
in phospholipid turnover. Concomitant 
with this change is an increase in the 
content of rough E.R. enzymes (4 to 
6 hours) after which there is a detecta- 
ble increase in the nuclear RNA poly- 
merase (8 to 12 hours). Longer term 
effects are related to the increase in the 
enzyme content of the smooth E.R. (10 
to 24 hours) and a decrease in the rate 
of breakdown of the E.R. (12 to 24 
hours). Orrenius suggested that drug 
induction is a consequence of an altera- 
tion in the steroid balance of the ani- 
mal, since drugs and steroids are com- 

petitive inhibitors. This concept was 

supported by studies with adrenalec- 
tomized and castrated animals. 

A. Conney then discussed the ques- 
tion of the presence of a single enzyme 
system or multiple enzymes in liver 
microsomes for steroid hydroxylation. 
Alterations in the pattern of 6k/-, 7o-, 
and 1 6-hydroxylation of testosterone 
during the development of rats, as well 
as differential effects on enzyme activity 
by chlorothion, led Conney to conclude 
that separate rate-limiting components 
participate in the hydroxylation of 
testosterone, and that one or more CO- 
sensitive cytochromes (P-450) function 
in these hydroxylation reactions. Fol- 
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participate in the hydroxylation of 
testosterone, and that one or more CO- 
sensitive cytochromes (P-450) function 
in these hydroxylation reactions. Fol- 
lowing the theme of the presence of 

multiple enzymes for hydroxylation in 
liver microsomes, G. Mannering pre- 
sented data on two-substrate kinetics 
and the ability to detect, from the pH- 
dependence of the ethyl isocyanide- 
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induced spectral changes of cytochrome 
P-450, the presence of a different reac- 
tive form of cytochrome P-450 in liver 
microsomes from animals treated with 
3-MC. Studies of stability of micro- 
somal pigments, changes in the pattern 
of substrate interaction as determined 

spectrophotometrically, and the influ- 
ence of thioacetamide in causing a 
marked decrease in some enzyme activi- 
ties, led to the conclusion that different 
forms of cytochrome P-450 might be 

present in microsomes. Another dem- 
onstration of this difference in various 
forms of P-450 modified by inducing 
agents was presented by R. Kuntzman, 
who described subtle spectral shifts in 
the location of the maximum of the CO 
derivative of reduced P-450 in liver 
microsomes from animals treated with 

benzpyrene, that is, a displacement 
from 450 nm to about 448 nm. H. 
Remmer and A. Hildebrandt then pre- 
sented studies directly demonstrating 
spectral properties of the two forms of 

cytochrome P-450 preferentially altered 

by treatment of animals with barbitu- 
rates or polycyclic hydrocarbons. The 

ability to identify and characterize two 
forms of cytochrome P-450 and assess 
the content of each form (termed 
P-450 and P-446) in microsomes from 
various sources now opens the possi- 
bility of resolving the complexity of 
differences in enzyme activities which 
have been observed with various species, 
sex, age, or pretreatment of animals. 

D. Nebert described studies showing 
the increased incorporation of amino 
acids in rat liver microsomes after treat- 
ment of animals with PB and the rela- 

tionship of this change to the increased 
levels of messenger RNA. In contrast, 
treatment with 3-MC causes an increase 
in the rate of nuclear RNA synthesis 
and the content of RNA in the nu- 
cleus. Studies of polycyclic hydrocarbon 
stimulation of benzpyrene hydroxylase 
activity in tissue culture of embryonic 
cells indicate that the inducer hydro- 
carbon may be acting on mRNA trans- 

lation, resulting in a feedback control 

affecting an increased synthesis of nu- 
clear RNA. Thus it is concluded that 

inducing agents may exert their influ- 
ence not only by causing an activation 
of specific genes but also by affecting 
the translation of mRNA. E. Bresnick 
then discussed the activation of chro- 
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activation of liver chromatin resulting 
in an increased number of sites avail- 
able for the transcription of RNA. 

I. Arias presented the results of a 
series of double labeling experiments 
designed to determine whether the in- 
creased level of hepatic smooth E.R., 
observed after PB treatment of animals, 
was a consequence of enhanced pro- 
tein synthesis or decreased degradation 
(stabilization) of membranes. The re- 
sults indicate that smooth E.R. proteins 
have considerably different turnover 
rates and that PB enhances synthesis 
of some microsomal proteins but not 
all. 

T. Omura then discussed his experi- 
ments designed to establish that the 
turnover of cytochrome b5 was un- 
affected, whereas that of the flavopro- 
tein NADPH-cytochrome c reductase 
of liver microsomes was affected upon 
treating the animals with PB. Since PB 
showed little effect on the incorporation 
of radioactive amino acid into total 
microsomal protein, Omura concluded 
that the stimulation by PB seems to be 
fairly specific. In addition PB was 
shown to influence degradation of the 
reductase and cytochrome b,, indicat- 
ing that the increase in smooth E.R. 
may be mostly attributed to a relatively 
nonspecific prevention of breakdown of 
microsomal protein components. H. 
Marver then discussed studies describ- 

ing the role of heme in the synthesis 
and repression of microsomal protein. 
Injection of 1 to 4 ,mole of heme per 
100 -gram body weight represses drug- 
induced synthesis of aminolevulenic 

synthestase as well as drug-induced 
synthesis of cytochrome P-450. 

During the general discussion at the 
end of the meeting, J. Casida described 
the role of cytochrome P-450 in the 
metabolism of insecticides by flies 

pointing out the similarities between the 
liver microsomal hydroxylation system 
of mammals and the parallel enzyme 
system in insects. A. Conney concluded 
the session by discussing some pre- 
liminary studies relating the content of 

benzpyrene hydroxylase in placentas 
from women who were cigarette 
smokers. The ability to directly demon- 
strate this activity in smokers, but not 
in nonsmokers, represents the first di- 
rect evidence for a compensatory enzy- 
matic mechanism by humans to detoxify 
carcinogenic polycyclic hydrocarbons 
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stitute of General Medical Sciences, 
National Institutes of Health. It is 

anticipated that a complete report of 
the formal presentations as well as dis- 
cussions will be published in the near 
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When it comes to ruggedness plus sensitivity, no other balance can equal this 
Cahn G-2 - an improved version of the world-famous Gram Electrobalance. 
It has a capacity of 2.5 grams, precision is one part per million of sample 
weight, and sensitivity (readability) is 0.00005 mg. Electrical ranges total 
thirteen... from 0-0.5 mg to 0-1000 mg full scale. 

All solid state printed circuitry is used throughout. And there's a re- 
markable new all-electronic beam position sensor that makes it unnecessary 
for you to see the balance position of the beam. 

Like all Cahn Electrobalances, this new portable instrument is so rugged 
and immune to its environment that it can be placed anywhere - even on 
the tailgate of a station wagon. You don't have to worry about vibration, 
temperature, air currents, leveling, or stray electrostatic and magnetic fields. 
And, since it can be read remotely from outside, you can put it in high 
vacuum or high pressure, in an oven or cryostat, dry box or humidity cham- 
ber... use it in temperatures from below -20?C to above 110?C. 

Why not ask us for the entire G-2 story! 

B-1371X Cahn G-2 Electrobalance, Model 4000, complete with stirrups, pans, 
calibrating weights, forceps and instruction manual. For 100/117/ 
130 volts (?20%), 60 cycles, 10 watts. Price ..............................$1,475.00 

B-1371-2X Cahn G-2 Electrobalance, Model 4001. Similar to Model 4000, but 
with battery power supply (batteries included). Price ...................... 1,355.00 
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B-1371-2X Cahn G-2 Electrobalance, Model 4001. Similar to Model 4000, but 
with battery power supply (batteries included). Price ...................... 1,355.00 

Branches: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
Mrance ass. Conn. Ill. Calif. Penna. Md. N.Y. 
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Bio-Rad 
Second 
Generation 
Hydroxylapatite 

Bio-Gel? HT 
Bio-Rad Laboratories 

has completed an extensive 
expansion and improvement 
of its hydroxylapatite 
procedure. 

With careful design and 
control, Bio-Rad's Tiselius 
method hydroxylapatite, 
Bio-Gel HT, is now 
superior to previous 
preparations - commercial 
or home grown. 

The twin conspirators 
of low flows, inferior 
crystal strength and 
excessively fine particles, 
have been eliminated with 
no sacrifice in capacity 
or resolving power. 

Flow rates as high as 
300ml/hr/cm2, five times faster 
than our previous standard, 
are now routinely obtained. 

Bio-Gel HTP 
Over a year ago Bio-Rad 

introduced dehydrated 
hydroxylapatite, Bio-Gel HTP. 

By means of the same major 
improvements incorporated into 
our HT procedures, our pow- 
dered product, when rehydrated 
for use, possesses a respectable 
flow of 100 ml/hr/cm2. 

The principal advantage of 
HTP is its unlimited shelf life 
and excellent shipping durability. 

Chromatographically, the 
two breeds of the new generation 
behave the same. 

,~,IJJLl 
Dept.S-16 

32nd & Griffin Ave. 
Richmond, California 94804 
Gentlemen: 
Please send technical literature and pricing 
on Bio-Gel HT & HTP. 
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NAME NAME TITLE TITLE 

ORGANIZATION ORGANIZATION 

ADDRESS ADDRESS 

18-21. Botanical Soc. of America, Davis, 
Calif. (Botany Dept., Indiana Univ., 
Bloomington) 

18-21. Mycological Soc. of America, 
Davis, Calif. (Pioneering Research Div., 
Natick Labs., Natick, Mass.) 

18-21. American Bryological Soc., Dav- 
is, Calif. (The Society, Box 36, Missouri 
State College, Springfield) 

18-21. Ecological Soc. of America, Dav- 
is, Calif. (Ecology Section, Health Physics 
Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn.) 

18-21. American Soc. for Horticultural 
Science, Davis, Calif. (C. Blackwell, P.O. 
Box 109, St. Joseph, Mich. 49085) 

18-21. American Soc. of Plant Physi- 
ologists, Davis, Calif. (Dept. of Biology, 
Yale Univ., New Haven, Conn. 06520) 

18-21. American Soc. of Plant Taxo- 
nomists, Davis, Calif. (Botany Dept., 
Univ. of California, Berkeley) 

18-22. IUTAM Symp. on High-Speed 
Computing in Fluid Dynamics, Monterey, 
Calif. (F. N. Frenkiel, U.S. Natl. Com- 
mittee on Theoretical and Applied Me- 
chanics, David Taylor Model Basin, Wash- 
ington, D.C.) 

19-23. American Crystallographic As- 
soc., Buffalo, N.Y. (W. L. Kehl, Gulf Re- 
search and Development Co., P.O. Box 
2038, Pittsburgh, Pa. 15230) 

19-29. Symposium on Physics of the 
Magnetosphere, Washington, D.C. (J. Ga- 
zin, % Commitltee on Space Research, 55 
Boulevard Malesherbes, Paris 8, France) 

20-23. Association of American Geog- 
raphers, 64th annual, Washington, D.C. 
(J. W. Nystrom, 1146 16th St., NW, 
Washington, D.C.) 

20-23. American Statistical Assoc., 
128th annual, Pittsburgh, Pa. (Executive 
Director, 810 18th St., NW, Washington, 
D.C. 20006) 

21-23. Applications of X-ray Analysis, 
17th conf., Denver, Colo. (J. B. Newkirk, 
Metallurgy Div., Univ. of Denver, Denver) 

21-23. American Soc. of Civil Engi- 
neers, Cambridge, Mass. (W. H. Wisley, 
United Nations Plaza, 345 E. 47 St., New 
York 10017) 

22-24. American Nuclear Soc., Schenec- 
tady, N.Y. (J. E. Burke, General Electric 
Research and Development Center, Sche- 
nectady) 

28-30. Society for the Study of Repro- 
duction, Nashville, Tenn. (R. P. Amann, 
105 Borland Lab., Pennsylvania State 
Univ., University Park, 16802) 

30-1. American Psychological Assoc., 
San Francisco, Calif. (E. Reed, 1200 17th 
St., NW, Washington, D.C.) 

30-3. American Physiological Soc., San 
Francisco, Calif. (E. Walker, Dept. of 
Psychology, Univ. of Michigan, Ann 
Arbor) 

International and Foreign Meetings 

July 
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8-9. Canadian Aeronautics and Space 
Inst., Montreal, P.Q. (Secretary, CASI, 77 
Metcalfe St., Ottawa 4, Ont.) 

8-13. Chemistry of Natural Products, 
5th intern. symp., London, England. (Sec- 
retary, % The Chemical Soc., Burlington 
House, London, W. 1) 

8-20. International Soc. for Photogram- 
metry, llth congr., Lausanne, Switzerland. 
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Inst., Montreal, P.Q. (Secretary, CASI, 77 
Metcalfe St., Ottawa 4, Ont.) 

8-13. Chemistry of Natural Products, 
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Tall plants are a problem to grow in a controlled environ- _ 
ment chamber. Ordinary reach-ins don't have the height 
and walk-ins are expen sive.' Let us help you solve your 

problem-try our reach-in PT-80 for size It's a good fit 
for any plan t up to 4 feet tall and the generous 14 squa re 
foot area allows plenty of working space. The PT-80 is a 
good fit for your budget too-less than $4,000 puts the 
standard model on your receiving dock and a factory stock 
assures you of fast delivery. Optional accessories allow l : 
us to fit unusual performance requireme nts not incorpo- and a . 
rated in the standard model. THINK TALL! Write for full 
data on the PT-80 today. 

We ought to know -- we make some of the mos ophisticated 
and expensive ones on the market today! 

JJsre yPERCIVAL REFRIGERATION & MFG. CO., INC. 
:1442 Walnut Street ? Des Moines, Iowa 50307 

RollerTherm 
THE KLETT FLIIORIMETER 

TISSUE CULTURE 

INCUBATOR 

rotates 4 tissue culture rollerdrums 
in a controlled temperature environment 

The RollerTherm is a general purpose incubator 
designed for growing tissue cultures by the roller- 
tube method. A continuous-duty drive rotates test 
tubes, centrifuge bottles, eggs or other objects 
at a constant speed of 1/5 rpm or at variable 
speeds of 2 to 20 rpm, or 6 to 60 rpm, depending 

No. 207 on the model. Temperature is maintained within 

Designed for the rapid and accurate determination of ?+ 0.50 by an electronic controller and a mechan- 
thiamin, riboflavin, and other substances which fluoresce ical air circulation system. When the drums are 
in solution. The sensitivity and stability are such that removed the RollerTherm may be used with 
it has been found particularly useful in determining very shelves as a standard incubator. 
small amounts of these substances. 

_____KLETT SCIENTIFIC PRODUCTS--?--- I Send for Catalog TS265/6218 

PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- New Brunswick 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY ................- - fz Scientific Company, Inc. 

1130 Somerset Street 
|1 it bCb lManufacturing Co., Inc. New Brunswick, New Jersey 

179 EAST 87TH STREET, NEW YORK, N. Y. 

hI ....TTT 1.AQ 
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like the S&S series of 
great RIBBON ash- 
free filter papers 

like the S&S series of 
great RIBBON ash- 
free filter papers 

"Ribbon" means only one thing to a chemist. It 
means the S&S trademark for its series of highest 
grade filter papers for use in quantitative analysis. 
S&S grades are identified by color on the box. 
Scientists who use these analytical working tools 
claim they are the highest quality, best perform- 
ing, lowest ash quantitative filter papers on the 
market. Select from these premium Ribbon grades. 

"Ribbon" means only one thing to a chemist. It 
means the S&S trademark for its series of highest 
grade filter papers for use in quantitative analysis. 
S&S grades are identified by color on the box. 
Scientists who use these analytical working tools 
claim they are the highest quality, best perform- 
ing, lowest ash quantitative filter papers on the 
market. Select from these premium Ribbon grades. 

Extra thick. Provides in- 
creased retention with- 
out loss of filter speed. 

Extra thick. Provides in- 
creased retention with- 
out loss of filter speed. 

Medium speed and re- Dense. Highly retentive. 
tention. Quantitative Filtration of crystalline 
gravimetric analysis. materials. 

S&S 589 

W No. 589 Ash-Free Filter 
RED a Papers-world's 

RIBBON ] finest, but no 
Li__^^ ~price premium 

High wet-strength. For 
very fine precipitates. 

MAIL 
COUPON FOR 

NAME:____ _ FREE 

SCHLEICHER & SAMPLER I SCHUELL CO., 
KEENE, N. H. 

] Please send the analytical filter paper I 
I sampler which includes black, white and | 

blue high grade analytical filter papers; [ plus Conversion Table. 

I NAME: 
l I 
I ADDRESs: I 

CITY: I I I 
STATE: ZIP ___P: _ 

I SC-668 I 
IL___-- _ ? . SJ 
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I NAME: 
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(W. K. Buchmann, % Inst. de Photogram- 
metrie, 1000 Ave. du Cour, Lausanne) 

9-12. Chemistry of Organic Silicon 
Compounds, Bordeaux, France. (R. Calas, 
Lab. of Organic Chemistry, Univ. of 
Bordeaux, 20, Cours Pasteur, Bordeaux) 

10-12. Commonwealth Conf. on Plant 
Pathology, 8th, Surrey, England. (The Di- 
rector, Commonwealth Mycological Inst., 
Ferry Lane, Kew, Surrey) 

10-12. Primatology, 2nd intern. congr., 
Atlanta, Ga. (G. H. Bourne, Yerkes Re- 
gional Primate Research Center, Emory 
Univ., Atlanta 30322) 

10-21. Large Electric Systems, 22nd 
intern. conf., Paris, France. (Conf. on 
Large Electric Systems, 112 Boulevard 
Haussmann, Paris 8) 

11-13. Canadian Soc. for the Study of 
Fertility, Calgary, Alta. (J. R. O'Brian, 
Suite 680, 3550 Cote des Neiges Rd., 
Montreal, P.Q., Canada) 

14-20. World Assoc. for Animal Pro- 
duction, Beltsville, Md. (R. E. Hodgson, 
USDA Animal Husbandry Research Div., 
Agricultural Research Center, Beltsville, 
Md. 20705) 

15-19. Society for Analytical Chemistry, 
Nottingham, England. (Secretary, The So- 
ciety, 14 Belgrave Sq., London, S.WI) 

15-22. Virology, 1st congr., Helsinki, 
Finland. (J. Melnick, Dept. of Virology, 
College of Medicine, Baylor Univ., Hous- 
ton, Tex. 77025) 

21-27. European Assoc. for the Study 
of Diabetes, 4th annual, Louvain, Belgium. 
(A. E. Renold, Inst. of Clinical Biochem- 
istry, Sentier de la Roseraie, 1211, Geneva 
4, Switzerland) 

22-25. Animal Production and Artificial 
Insemination, 6th intern. congr., Paris, 
France. (C. Thibault, Station de Physiol- 
ogie Animale, C.M.R.Z., 78-Jouy-en-Josas, 
Seine-et-Oise, France) 

22-26. International Union of Pure and 
Applied Chemistry, 2nd, Miinster, Ger- 
many. (Symposium Secretariat, IUPAC, 
Hittorfstrasse 58-62, 44 Miinster) 

23-25. Institute of Information Scien- 
tists, Sheffield, England. (R. Sewell, U.S. 
Steel Companies Ltd., Research and De- 
velopment Dept., Swinden Laboratories, 
Rotherham, Yorks, England) 

23-27. Food Chains in the Sea, Aarhus, 
Denmark. (H. Tambs-Lyche, Intern. Coun- 
cil for Exploration of the Sea, Charlotten- 
lund Slot, Charlottenlund, Denmark) 

24-4. Society of Economic Geologists, 
Cagliiari, Sardinia. (R. A. Laurence, P.O. 
Box 1549, Knoxville, Tenn. 37901) 

29-23. Australian School of Nuclear 
Technology, Lucas Heights, New South 
Wales. (The Principal, Australian School 
of Nuclear Technology, Private Mail Bag, 
Sutherland, N.S.W.) 

31-2. Commonwealth Medical Assoc., 
Canberra, Australia. (D. P. Stevenson, 
BMA House, Tavistock Sq., London, 
W.C.I, England) 

August 
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Canberra, Australia. (BMA House, Tavi- 
stock Sq., London, W.C.1, England) 

5-8. Aviation and Space Medicine, 17th 
intern., Oslo, Norway. (C.-W. Sem-Jacob- 
sen, EEG Lab, Sykehus Gaustad, Vinderen 
3, Oslo) 

5-9. Rorschach and Other Projective 

I maybe your 
monkey is sick! 
I maybe your 
monkey is sick! 

Check his temperature with a 
YSI Tele-Thermometer and 
thermistor probe. In just a few 
seconds you'll know if he has 
a fever. 

Or perhaps you're inter- 
ested in heart chamber, intra- 
muscular, and major vessel 
measurements. Maybe you are 
conducting thermal dilution 
studies, or want to implant a 
temperature sensing device in 
biological tissue. 

When you need to measure 
temperature-lab animals to 
frozen food packages, beneath 
the soil, under the sea, or in 
the air -there is a YSI probe 
and Tele-Thermometer to do 
the job. Or if you want to con- 
trol temperature, we have 
equipment for that, too. 

Take care of your monkey, 
and write for our catalog of 
thermistor based temperature 
measurement and control 
equipment. 
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Techniques, 7th intern. congr., London, 
England. (C. Williams, 32 Willes Rd., 
London, N.W.5) 

5-10. Asia-Pacific Acad. of Ophthalmol- 
ogy, 3rd Conf., Singapore. (E. Kwee, % 
Ophthalmic Dept., General Hospital, Sing- 
apore 3) 

5-10. General Assembly of the World 
Medical Assoc., Sydney, Australia. (World 
Medical Assoc., 10 Columbus Circle, New 
York 10019) 

6-16. Soil Science, 9th intern. congr., 
Sydney, Australia. (Australian Organizing 
Committee, % CSIRO Waite Agricultural 
Research Inst., Adelaide) 

12-15. International Conf. on Radiation 
Chemistry, Argonne, Ill. (E. J. Hart, Ar- 
gonne National Lab., 9700 S. Cass Ave., 
Argonne 48090) 

12-17. Mental Health, 7th intern. congr., 
London, England. (World Federation for 
Mental Health, Regional U.S. Office, Suite 
716, 124 E. 21 St., New York 10016) 

12-30. Limnology, 17th intern. congr., 
Israel. (Internationlal Assoc. of Theoretical 
and Applied Limnology, % Freshwater Bi- 
ological Assoc., Ferry House, Far Sawrey, 
Ambleside, Westmorland, England) 

13-16. Disorders of the Skull Base Re- 
gion, 1st intern. congr., Stockholm, Swe- 
den. (C. A. Hamberger, Ear, Nose, and 
Throat Clinic, Karolinska Sukhuset, Stock- 
holm 60) 

14-27. United Nations Conf. on the Ex- 
ploration and Peaceful Uses of Outer 
Space, Vienna, Austria. (Bundesminister- 
ium fur Auswartige Angelegenheiten, Ball- 
hausplatz 2, A-1010 Vienna) 

18-22. International Congr. of Histo- 
chemistry and Cytochemistry, New York, 
N.Y. (R. M. Rosenbaum, Dept. of Pathol- 
ogy, % Albert Einstein College of Medi- 
cine, New York 10461) 

18-22. Canadian Pharmaceutical Assoc., 
Regina, Sask. (P. W. Bell, 175 College St., 
Toronto 2B, Ont., Canada) 

18-23. Thermal Analysis, 2nd intern. 
conf., Worcester, Mass. (P. D. Gain, Univ. 
of Akron, Arkon, Ohio 44304) 

18-24. International Union of Theoreti- 
cal and Applied Mechanics, Monterey, 
Calif. (F. N. Frenkiel, U.S. National Com- 
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The NEW Nalgene? Unitary 
Pipet Washer-Rinser 

The NEW Nalgene? Unitary 
Pipet Washer-Rinser 
Radically new design eliminates all pipet washing-rinsing problems. 
Molded in one piece of rigid, unbreakable linear polyethylene, no 
seams or welds. Use in the sink, connected directly to drainline. Size 
D for pipets up to 14" long, size E for pipets up 
to 24". Another new product from Nalge .. . 

4 
the innovator in plastic labware. Specify Nal- (n 
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I AIR CONSERVATION-The Report of 
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1967. A* $24.00, retail $27.00. 
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I ARIDITY AND MAN-Challenge of the 
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members. 
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Excursion Flora of the British Isles. A. 
R. Clapham, T. G. Tutin, and E. Warburg. 
Cambridge University Press, New York, 
ed. 2, 1968. xxxviii + 586 pp. $5.50. 

Exploring Mount Rainier. Ruth Kirk. 
Photographs by Ruth Kirk and Louis Kirk. 
University of Washington Press, Seattle, 
1968. viii - 91 pp. Paper, $1.95. 

A Guide for Authors. Manuscript, Proof 
and Illustration. John Fuller Thomas. Orig- 
inal book by Payne E. L. Thomas. Thomas. 
Springfield, Ill., ed. 2, 1968. viii + 87 
pp., illus. Paper, $3. 

Guide to Stationary Phases for Gas 
Chromatography. Compiled by T. R. Lynn, 
C. L. Hoffman, and M. M. Austin. Ana- 
labs, Hamden, Conn., ed. 5, 1968. 103 pp. 

Guide to the Microfilm Edition of the 
George Ellery Hale Papers, 1882-1937. 
At the Mount Wilson and Palomar Ob- 
servatories Library, Pasadena, Calif. 100 
rolls. Daniel J. Kevles, Ed. Carnegie In- 
stitution of Washington, Washington, D.C.; 
California Institute of Technology, Pasa- 
dena, 1968. 47 pp. 

Heat and Mass Transfer in Process Met- 
allurgy. Proceedings of a symposium held 
by the John Percy Research Group, Lon- 
don, April 1966. A. W. D. Hills, Ed. In- 
stitution of Mining and Metallurgy, Lon- 
don, 1967 (distributed in the U.S. by 
Elsevier, New York). x + 252 pp., illus. 
$12.50. 

Liquid Metals. N. H. March. Pergamon, 
New York, 1968. viii + 133 pp., illus. $7. 
International Series of Monographs in 
Natural Philosophy, vol. 15. 

Men of Space. Vol. 8. Shirley Thomas. 
Chilton, Philadelphia, 1968. xx + 235 
pp., illus. $7.95. 

Methods of Studying Plant Hormones 
and Growth-Regulating Substances. John 
W. Mitchell and George A. Livingston. 
Agricultural Research Service, Washing- 
ton, D.C., 1968 (available from Superin- 
tendent of Documents, Washington, D.C.). 
iv + 140 pp., illus. Paper, 55d. Agricul- 
ture Handbook No. 336. 

The Mind. Biologioal Approaches to Its 
Functions. William C. Corning and Martin 
Balaban, Eds. Interscience (Wiley), New 
York, 1968. x + 321 pp., illus. $12.50. 

Modern Physics. John E. Williams, H. 
Clark Metcalfe, Frederick E. Trinklein. 
and Ralph W. Lefler. Holt, Reinhart and 
Winston, New York, ed. 5, 1968. xii 1 
707 pp., illus. $6.64. Holt Physics PJro- 
gram. 

The Modern Technique of Rock Blast- 
ing. U. Langefors and B. Kihlstr6m. 
Wiley, New York, ed. 2, 1968. 405 pp.. 
illus. $17.50. 

Nebraska Symposium on Motivation, 
1967. David Levine, Ed. University of Ne- 
braska Press, Lincoln, 1967. x + 335 pp.. 
illus. Cloth, $6.25; paper, $3.25. Current 
Theory and Research in Motivation, vol. 
15. 

Nuffield Mathematics Project. Brian 
Young, Director. How to Build a Pond 
(21 pp., illus. Paper, $1.75); Shape and 
Size (viii + 101 pp., illus. Paper, $2.50): 
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pH Lab Assistant , 

WILL TRAVEL 

WORKS OVERTIME 

HIGH 
PERFORMANCE, 

LOW COST 

LaPine's portable battery operated pH Meter goes anywhere! 
Two scales, graduated 1-14 pH and -700 to 700 mv. Accuracy 
? 0.1 pH; Repeatability ? 0.05 pH. Red reference pointer. 
Standard general-purpose combination electrode pH range 0-10; 
36" lead. Uses 2 common dry cells. Attractive aluminum case 
with carrying handle. 
S 203-92 LaPine pH Meter ........ Complete with batteries, 
electrode, clamp, buffer and KCI solutions, plastic beaker, 
instructions ................................ $145.00 

LAPINE SCIENTIFIC COMPANY 
6001 South Knox Ave., Chicago, III. 60629 
South Buckhout St., Irvington, N. Y. 10533 

920 Parker St., Berkeley, Calif. 94710 

identify all slides -or~ 

TIME red dot PHOTO-SLIDE LABELS 

Self-sticking labels provide space for identifica- 
tion and ownership plus a red dot to insure 
correct placement of the slide in projector. Pres- 
sure-sensitive adhesive requires no moistening 
and stick permanently to any surface. Labels 
may be used on photographs, lantern slides, 
2" x 2" mounts, or negatives. May be imprinted. 
Write for complete information and samples. 

Sizes from 28" to 70" wide. 

New hoods and completely rede- 
signed standard models. 

Prices from $325. Biggest, most 
advanced only $1295. 
Each hood shipped complete, 
ready to plug in and use. 

With or without sidewall or 
cabinet mounted fixtures. 
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Induced-air models; standard 
models; explosion-proof models; 
models for radioactive work. 

For the complete, money-saving story 
contact your laboratory supply dealer 
or write to Labconco Corporation, 

8805 Prospect, Kansas City, Mo. 64132 

Ideal for 
Instrumentation Standardization Critical Mixing 

Requirements ? Metering Gases X Gas Standards 

Two pistons, timed to each other, enables the i/a 
Cali-Gas Mixing Pump to combine and dispense 
two pure gases to highly accurate calibration 
ranges. Complete with two pumps, bronze gears, 
oil bath housing and plastic case - $775. 

17 West 60th St. New York, N.Y. 10023 (212) 245-0840 

Scientific instruments for Medicine & Industry 
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Mix & Dispense " 
Two Gases , fa 

to ?0.05% Accuracy 
with the 

A CALL I.GAS 
MIXING 

PUMP 
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INTERSCIENCE 
ANNOUNCES 
A NEW 

QUARTERLY 
JOURNAL 

Coming 
Fall 1968 

JOURNAL OF 
NEUROBIOLOGY 

Editor-in-Chief: SIDNEY OCHS, 
Indiana University Medical Center 

With an International 
Board of Editors: 

J. AXELROD ? S. H. BARONDES * 
L. M. BEIDLER * M. V. L. BENNETT 
* T. H. BULLOCK * J. BURE' * 
P. BUSER * S. M. CRAIN 0 D. R. 
CURTIS * E. De ROBERTIS * K. 
FRANK * M. G. F. FUORTES ? R. W. 
GERARD * R. GRANIT * L. GUTH 
* H. H. JASPER * S. HAGIWARA * 
G. HOYLE * M. JOUVET * K. 
KRNJEVIC * A. LAJTHA * J. L. 
McGAUGH * H. MclLWAIN * J. W. 
MOORE * L. J. MULLINS * W. D. 
NEFF ? J. OLDS * 0. OSCARSSON 
* J. D. ROBERTSON * L. TAUC ? 
A. VAN HARREVELD * C. A. G. 
WIERSMA ? J. Z. YOUNG 

The Journal of Neurobiology will 
publish original papers in the newly 
developing and interrelated areas of 

neurophysiology, neurochemistry, ul- 
trastructure, and behavior-which 
have come to be known as "Neuro- 
biology." Papers on vertebrate and 
invertebrate studies are welcomed. 

Interdisciplinary studies and papers 
which have a general significance for 
an understanding of neural function 
will be favored. 

Subscription price 
$20.00 
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Published for the Nuffield Foundation by 
W&R Chambers and John Murray; Wiley, 
New York, 1968. 

Oeuvres Medicales. Paracelse. Choisies, 
traduites et presentees, par Bernard Gor- 
ceix. Presses Universitaires de France, 
Paris, 1968. xvi + 261 pp. Paper, 24 F. 
"Galien," Histoire et Philosophie de la 
Biologie et de la Medecine. 

Order and Life. Joseph Needham. 
M.I.T. Press, Cambridge, Mass., 1968. 
xxii + 175 pp., illus. Paper, $2.45. Re- 
print of the 1936 edition. 

Organic Reactions. Vol. 16. Arthur C. 
Cope, Roger Adams, A. H. Blatt, Virgil 
Boekelheide, T. L. Cairns, D. K. Cram, 
and H. E. House, Eds. Wiley, New York, 
1968. xii - 444 pp., illus. $12.50. 

Organismic Psychology and Systems 
Theory. Ludwig von Bertalanffy. Clark 
University Press with Barre, Barre, Mass., 
1968. xii + 76 pp. $3.75. 1966 Heinz 
Werner Lecture Series, vol. 1. 

On the Development of Memory and 
Identity. Jean Piaget. Translated from the 
French by Eleanor Duckworth. Clark Uni- 
versity Press with Barre, Barre, Mass., 
1968. x + 42 pp., illus. $3.75. 1967 Heinz 
Werner Lecture Series, vol. 2. 

The Origin of Life. John Keosian. Rein- 
hold, New York, ed. 2, 1968. viii + 120 
pp., illus. Paper, $2.25. Selected Topics in 
Modern Biology. 

The Origin of Terrestrial Vertebrates. I. 
I. Schmalhausen. Translated from the Rus- 
sian edition (Moscow, 1964) by Leon 
Kelso. Keith Stewart Thompson, Ed. Aca- 
demic Press, New York, 1968. xxii + 314 
pp., illus. $15. 

Palladium. Recovery, Properties, and 
Uses. Edmund M. Wise. Academic Press, 
New York, 1968. xii + 187 pp., illus. 
$11. 

Personality and Assessment. Walter Mis- 
chel. Wiley, New York, 1968. xiv + 365 
pp., illus. $8.50. 

The Person in Psychology. Selected Es- 
says by Gordon W. Allport. Beacon, Bos- 
ton, 1968. viii + 440 pp. $9.95. 

Planning for Diversity and Choice. Pos- 
sible Futures and Their Relations to the 
Man-Controlled Environment. Documen- 
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+ 340 pp., illus. $12.50. 
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