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Tomorrow's Farm Problem: 
How can we grow enough to feed 
twice as many people? 

... _ ; .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n 

Within the next fifty years, the nation's farmers are going to 
have twice as many mouths to feed. During the same period, 
the land available for agriculture in this country will de- 
crease by about fifty million acres. Modern science is already 
developing remarkable new techniques for food production, 
but tomorrow's farmers must apply them with high efficiency 
to grow the right foods in the right quantities to meet future 
demands. How will they do it? 

One answer may lie in the use of a new agricultural 
tool-the electronic computer. IBM computers are being 
used by a growing number of larger farms and are serving 

thousands of other farmers through the extension services 
of several state agricultural colleges. Computers give farm- 
ers better information about crop rotation, labor and equip- 
ment costs, soil fertility, and the hundreds of other variables 
that affect a farm's production. They also are helping to 
level out areas of surplus and shortage for certain crops by 
providing a clearer picture of actual market demand. 

Computers promise to do for the farmer what they now 
do for the scientist and businessmansen- 
able him to make better decisions ba edn - 
on better, more complete information. 



41 

N. B. 6. DELIVERS BIOCHEMICALS, NOT EXCUSES! 
Most labs are near highways. Or seaports. Or 
airports. But if yours isn't, we'll hire a Tennessee 
Walker. That way, your order doesn't get jostled. 
N.B.Co. also makes sure that the order you place 
is the order you get. Careful checking and accu- 
rate mailing procedures insure that. When you 
need biochemicals fast, a call to MOntrose2-0214, 
Cleveland, Ohio, starts them moving. Practically 
24 hour delivery time in the U.S.A., slightly 
longer anywhere else. And because of N.B.Co.'s 
world-wide volume, you still pay less for pure 
biochemical. Send for our 2600-item catalogue 

today. Chances are, we have what you want and 
can get it to you ... fast! 

NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

Send for our free October, 1962 Catalog con- 
taining more than 2600 items. Fill out coupon h 
and mail today for your copy. SC 
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Helical flow continuous centrifugation 
brings you a new concept in separation 
efficiency . . . 

Now you- can separate micro deposits from 
large volumes of liquids with better results and 
in a fraction of the time conventional methods 
require. Tests show that the Helixtractor increases 
separation efficiency by as much as 400%. 

Before you study this significant new development, 
you may be pleased to know this: the new 
Helixtractor fits all IEC PR-i and PR-2 centrifuges 
now in use! You may already have one 
ready for immediate adaptation to Helical 
Continuous Flow operation. 

The Helixtractor is completely aerosol free. It is 
ideal for centrifuging infectious materials. You 
can autoclave the entire unit. 

Can helical separation help you? A demonstration 
is easily arranged and complete literature is 
available. Write: 

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASSACHUSETTS 
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CRAFTSMANSHIP 
The photograph illustrates one of the 

many critical steps necessary to produce 
beams for the H balances manufactured at 
the Mettler plant in Hightstown, N. J. 

Before it goes into a balance, every 
special alloy beam is highly polished; syn- 
thetic sapphire knife-edges are ground and 
mounted in perfect parallelity; jewel bear- 
ings are cut and mounted; the unique reticle 
must be attached within incredibly close 
tolerances; and many other critical opera- 
tions must be performed. 

The balances manufactured in Hights- 
town conform in every respect to the high 
standards of quality expected from all 
Mettler Instruments. They include such 
unique Mettler features as concentric ring 
weights for better equilibrium, self-compen- 
sating top and bottom air damping to 
reduce the effect of air movement, and a 
plastic housing for improved insulation. 

}~~~~~TP H-5 

TYPE CAPACITY OPTICAL RANGE PRECISION PRICE 

H_16 80 g 200 mg 0.01 mg $895.00 

H-IS 160 g 200 mg 0.03 mg 770.00 

H-5 160 g 1200 mg -0.1 I g 650.00. 

H-4 160 g 1200 mg 0.3 mg 585.00 

H-3 160 1200 mg -0.5 mg 550.00 

PRECISION is o tvhe O t$"dad ewleIn of repeaed Wmi..h of on en. d the s.an qe-ntil.y 

For more information about the results of 
Mettler craftsmanship, write: 

INSTRUMENT CORPORATION 
20 NASSAU STREET, PRINCETON, NEW JERSEY 
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bugaboo.. -Serious Investigators can now dismiss 
ference entirely as a factor in flame spectrometry 3ISti 
(and other less-frequently encountered elements) tinious 
adaptation of the Rowland principle, the new >z~ L&z ult i 
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running: agitators are direct motor-driven without canny complex progressively dialyzes it, passing it 
noisy gears. Worth looking into if you're probing through separate streams; separately reacts, devel- 
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Order Your G eneral Progra 
It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights 
"t"' k~ Moving Frontiers of Science H. E. Newell on space science, 

___ S. B. Hendricks on biological timing mechanisms, S. Brenner on per- 
spectives in molecular biology, W. 0. Baker on industrial research. 

Interdisciplinary Symposia AAAS day: Dynamics of planetary 
atmospheres, the diffusion of technical knowledge as an instrument of 
economic development, the transfer of genetic information. 

Special Sessions AAAS Presidential Address by Thomas Park on 
"Beetles, Competition, and Populations"; the George Sarton Me- 

lV. l X morial Lecture by Gerald Holton; the Joint Address of Sigma Xi and 
Phi Beta Kappa by Loren C. Eiseley on "Man: The Lethal Factor"; 
the AAAS Distinguished Lecture by McGeorge Bundy; the Tau Beta 

. | .~ | |Pi address by C. C. Furnas; and the National Geographic Society 
Illustrated Lecture by Barry C. Bishop. 
AAAS Committees will have programs on late space science and on 
the integrity of science. 

Sections and Societies The 20 AAAS Sections and some 50 par- 
ticipating societies are scheduling specialized symposia, and many have 
sessions for contributed papers. 

Science Theatre The latest foreign and domestic films. 

Exposition The Annual Exposition of Science and Industry will be 
40 percent larger than it was last year. 

Advance Registration By registering in advance, you avoid delay 
at the Registration Center on arrival, you receive the General Pro- 

gram in time to plan your days at the meeting, and you per- 
mit your name to be posted in the Visible Directory of 

Registrants when the meeting opens. 

Use the coupon below for advance registration or to 
order your advance copy of the General Program. 

AAAS 
1515 Massachusetts Ave., N.W. 
Washington 5, D.C. 

(Check la or lb) 
la. 5 Enclosed is $3.50 Advance Registration Fee. This brings me the General Program and Convention Badge. 

lb 5 Enclosed is $2.50 for the General Program (if I attend the meeting, the badge, which I need to obtain the privileges of the meeting. 

will cost me $1.00 more.) 

2. FULL NAME (Dr., Miss, etc.).................................................. 
(Please print or typewrite) (Last) (First) (I!nitial) 

3. OFFICE 5 OR KOME 5 ADDRESS............................................... 
(For receipt of General Program) 

CITY .ZONE . .STATE. 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION.................................................... 

5. FIELD OF INTEREST ...................................................... 

6. CONVENTION ADDRESS.................................................... 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAA5. 



MEETING *26-30 DECEMBER 

Reserve Your Hotel Room 
Make sure you have the accommodations you prefer. 
A list of headquarters hotels of participating societies 
appears on page 235, SCIENCE, 20 July. The AAAS 
headquarters is the Sheraton. 

The hotels for the AAAS Philadelphia meeting have established 
special, low flat rates and have reserved large blocks of rooms for the 
meeting. 

Use the coupon below to make your hotel reservation in Phila- 
delphia. Send your application to the AAAS Housing Bureau in 
Philadelphia, not to any hotel. Give a definite date and estimated hour 
of arrival, and also probable date of departure. The Housing Bureau 
will make the assignment and send you a confirmation in two weeks 
or less. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. 

HOTEL RATES* 
AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
For a list of the headquarters of each participating society and sec- 
tion, see page 235, Science, 20 July. 

Hotel Single Bed Double Bed Twin Beds Suites 

Sheratona $8.50 $14.00 $35.00-$45.00 
Bellevue Stratford** 8.50 14.00 32.00- 60.00 
Warwick** 8.50 14.00 30.00- 65.00 
Franklin Motor Inn 8.50 14.00 
Robert Morris 5.50-7.50 $9.00-$1 1.00 I10.00-1 1.00 
Sylvania 7.50 11.00 12.00 
Adelphia 7.50 11.00 12.00 
Benjamin Franklin 8.50 12.00 14.00 32.00- 60.00 

* All rooms are subject to a 4% Pennsylvania state sales tax. 
** Hotels with sessions. 

Pontiac Motor Division-Safari Magazine 

AAAS Housing Bureau, Hospitality Center. 
16th Street and Pennsylvania Boulevard Date of Application . 
Philadelphia 2, Pa. 

Please reserve the following accommodations for the 129th Meeting of the AAAS in Philadelphia, 26-30 December, 1962 

First Choice Hotel ............ Second Choice Hotel ............... Third Choice Hotel .............. i.- 

Type of room: Single 5 Double Dj Double, twin beds w Suite LI Rates: Desired.Maximum 

Number in party ........Sharing this room will be: . 
(List name and address of each person, including yourself. Attach list if space is insufficient.)) 

DATES: ARRIVAL.AM PM DEATR......A...PM D ARUE (These must be indicated-add approximate hour, A.M. or P.M.) 

(Individual requesting reservation) (Please print or type) 

ADDRESS.et)(City and Zone) (State) 

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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UNEXCELLED OPTICS, MECHANICAL RUGGEDNESS 
AND A VERSATILITY AS FLEXIBLE AS YOUR NEEDS 
These things will impress you about the Nikon S: 
First, as you look at it, its physical appearance; its rugged, 
substantial construction; its rigidity; and its obvious ability to 
stand up to constant use and handling. 
Second, as you try the controls, the smooth responsive 'feer; 
the positive action; the complete absence of vibration or 
chatter - not the slightest trace of 'play' or 'back-lash'. 
And third, as you look through the eyepiece, the clear delinea- 
tion of field; the brightness and definition of image; the visual 
ease; and the almost incredible resolution characteristic of 
Nikon optical quality. 
The Nikon S Microscope is a basic, practical instrument 
whose capabilities are as varied as your changing needs. A 
veritable 'workhorse' for routine applications, you can rely 
on the same Nikon S to qualify as a 'specialist' whenever 
special needs arise. The Nikon S handles dark-field as well 
as bright-field microscopy - phase-contrast, polarizing, inci- 
dent light, and transmitted light interference microscopy. And 
with the Nikon Microflex, the S is equipped for high quality 
photomicrographs using famous Nikon 35mm cameras. 

Note that the various component parts of the Nikon S micro- 
scope are freely interchangeable to suit virtually any prefer- 
ence or need. There are plain, circular floating and rec- 
tangular mechanical stages; 450 eyepiece tubes: monocular, 
binocular and trinocular; fixed substage lamp and external 
adjustable illuminator; and a variety of measuring accessories. 
The rectangular mechanical stage provides cross-wise slide 
movement, and is equipped with calibrated coaxial controls. 
One of its unique features is that it can be rotated 1800 for 
either right-hand or left-hand operation. 

The standard Abbe (n.a. 1.25) condenser, supplied with the 
Nikon S, is equipped with a variable aperture diaphragm 
which can be easily centered for normal work, or decentered 
for oblique illumination. This consenser is also readily inter- 
'changeable for dark-field and other special types. 
Available optics include Huygenian and compensating eye- 
pieces, and a full range of dry and oil-immersion objectives, 
including a 'no-cover-glass-corrected' 40x (n.a. 0.65). 
Write for complete details to Dept. S- 12 

NIKON INCORPORATED - Instrument Division *111 Fifth Avenue, Flew York 3, N1. Y. * 'Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
optical Inspection instruments. scientific and industrial microscopes. surveying instruments, cameras, telescopes, binoculars and other precision optical equipment. 
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M ED1CHROMES are full-color Kodachrome slides.. 10,000 of them on more than 70 subjects 
in the biological sciences and medicine. * Each series is authored by leading world. authorities 
on the subject. * MEDICHROMES visualize subject matters which must be seen to be understood. 
*They facilitate thorough and rapid coverage of topics. * Both microscopic and gross subjects 

can be demonstrated clearly and simultaneously to an entire class. * Easy to use for lecture 
work as well as individual study, all Medichrome slides are in full color, 2 x 2" (35 mm.) and are 
available bound between glass and aluminum or in cardboard Readymounts, 

Available as complete series or indivi dual slides-to supplement your presenitslide library. 
For complete- information on any series fill out the coupon below and mail it to us. 

1. Anatomy 10. Neuroanatomny r? 
2. Bacteriology 11. Neuropathology ICLAY-ADAMSI 
3. Biology 12. Nursing Procedures 11.2t~.NwokONY 
4. Botany 13. Obstetrics and Gynecology IPlease send me complete descriptive information on 

the Medichrome series I have circled. (See listing at left) 5. Cytology 1.Oral and Facial Pathology 112345678 1011231451671 
6. DermatologyW and AnatomyI malo nerstdin# 
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Small object photographs in an instant 4x5 prints and negatives in an instant Photomicrographs in an instant~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~X.:Y. 

Macrophotographs in an instant Slides in an instant Wall chart copies in an instant~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-V k. 
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CopIeOjc hoorps in an instant X prinsayd copi ies in an instant CovninaPx hotomc ographsinaistt 
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The new Polaroid MP-3 Industr~~~~~~~~~~~~~~!!ia Viw am r 
With... ....... ey .lve grun-gas.vein.ad.ocsig 

Send for 6 page brochure, Polaroid corporation, cambrdgeMassachusetts. ~~~~~~~~~~~~- --------D- 
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The PMQ 11 is outstanding for rapid measurements of liquids, gases 
and solids at the highest resolving power of the spectrum. You can 
make a quick survey of a sample, find out where its absorption 
bands lie and determine its concentration precisely due to direct 
indication. The instrument operates on a.c. line voltage and is 
completely stabilized electronically. Modulation of the measuring 
light by built-in chopper diaphragm assures linearity of the amplifi- 
cation, constancy of zero point and the elimination of dark cur- 
rent. Sensitivity can be varied as follows: 

0-10 (in steps of 0.1 optical density-calibrated) 
10-100 (calibrated) 

100 to approximately 3000 
An adjustable damping device for varying the response time 

results in minimum fluctuations at highest amplification. This is 
especially useful for Flame Photometry. All important electrical cir- 
cuits and tubes can be tested by a built-in checking device. Slit 
width can be set to 0.2 microns. Thanks to frictionless design of 
the Spectrophotometer PMQ 11, no play is possible in slit and 
wavelength settings. Combined error of wavelength setting and 
reading, for instance at 250m/A, is ? 0.05mu&. 

The PMQ 11 is extremely accurate and versatile. Accessories 
available are: servo motor to operate the 100 Point Adjustment 

Device, attachments for analysis of chromatograms, fluorescence 
and reflectance measurements, and for flame photometry. Write 
to us for further details or a demonstration of the Spectropho- 
tometer PMQ 11. Complete service facilities available. 
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The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 



te new el e roni T racers LTAa500 
presents the modern analyst with the first revolutionary change in ashing technique. This 

new* and unique instrument covers all studies in which elemental analysis of organic samples is 
required. 
Low temperature ashing is a radical departure from traditional techniques of sample decompo- 
sition. Most techniques require energy, usually in the form of heat, to be applied directly to the 
specimen, thus leading to the destruction of inorganic constituents. In the LTA-500, a high pu. 
rity stream of ionized and atomic oxygen, produced by a high frequency electromagnetic field, 
is the only oxidizing agent. 
This method permits controlled ashing o'f samples in which quantitative retention of inorganic 
elements-or retention of mineral structure is critical. Sample temperatures during the ashing 
process do not exceed 150'0 C. The high reactivity of the electronically excited oxygen insures 
quantitative conversion of carbon and hydrogen into their respective oxides. Proteins, carbo- 
hydrates, vegetable matter, graphite, and small whole animals can be ashed, with no carbona- 

ceou residue.1| |1 _ _ * 

The ne LT50 Fer1|1 copeeinomts o hsvrstl i 

th nw letrni Tacrlacer/aZ5 
Low~~~~~~~~~~~~~~~~~~~~ teprtrOlv sardcldeatr rmtrdtoa eh iqu on of Labortor feor letonis trio. 

sitin. Mst tchnquesrequre eerg, usallyin te frm o h 2030t Wrgh a venue, Rir c hmy on 3,e _Californa 
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This is the concept developed by Beckman 
for critical oxygen analyses in the 
Project Mercury space capsules. Now 
Beckman offers a commercial version of 
this rugged, highly successful system 
for laboratory measurement of gaseous 
oxygen or of dissolved oxygen in 
aqueous or non-aqueous solutions. 

The New Beckman Oxygen Sensor is the 
key to the system. Working on a patented 
polarographic principle*, a silver anode 
and a gold cathode are separated from 
the sample by an oxygen-permeable 
membrane. Thus, the membrane prevents 
sensor contamination, yet permits 
oxygen to diffuse to the sensor for fast 
determinations-90% of response in less 
than ten seconds. A built-in thermistor 
compensates for temperature fluctuations. 
Readout is accomplished by one of two 
new Beckman devices: 

Beckman Mode1 777 Oxygen Analyzer 
has a direct-reading meter plus recorder 
output, and translates sensor signal into 
convenient measurement units. Multiple 
ranges are expressed in per cent oxygen, 
mm. partial pressure, per cent air 
saturation, and parts per million dissolved 
oxygen. Features a line-operated, solid. 
state A.C. amplifier for drift-free 
performance. Especially designed for the 
modern laboratory, the Model 777 is 
attractively housed in a light-weight, 
corrosion-resistant, polypropylene case. 

Beckman Oxygen Adapter allows the 
Beckman Model 76 Expanded Scale pH 
Meter to function as an oxygen analyzer. 
The Model 76 can then provide the same 
oxygen measurement ranges as the Model 
777 with the same accuracy. The laboratory 
is thus equipped with a multi-purpose 
instrument readily convertible for either 
pH or oxygen measurements. 

Your Beckman dealer has full particulars 
on these exciting new laboratory oxygen 
measuring devices. Remember too, that 
Beckman has comparable process oxygen 
equipment. Ask him, or write for 
data file LO-38-163. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 

INSTRUMENTS DIVISION 

Fullerton, California 

International Subsidiaries: 
Geneva, Switzerland; Munich, Germanu; Glenrothes, Scotland. 

U.S. PATENT NO. 2,913,386 



AsCl newour giet 

I electric heating mantles 
|Written for laboratory directors, plant managers, 

design engineers, safety directors...i in 4 separate sections 

GLAS-COCHtEATING MANTLES |GLAS-COL ItEATING MANTLES 

Section 1 Basic types of heat- Section 3 Industrial-scale ing mantles . . . safety con- mantles for glass-linedste 
siderations ... how not to use vessels ..-. heating chamber 
] 
!iv 
heating mnantles. blankets . .. drum heaters 

. _ ._pipe line heating tapes. 

Section 2 Laboratory mantles 
GLS-COL 1HEATING MANTLES made of glass fabrics for safe GLAS-COL HEATING MANTLES 

operation to 4500C and quartz 
fabrics (650CC) for flasks, 
beakers, funnels, vacuum ves- 
sels, evaporating dishes, bot- Section 4 "Custom" mantles 
tles and jars... heating tops for special applications. 

-..mantles for columns and 
for Soxhlet, Kjeldahl and micro 
flasks . ' heating tapes and 
cords . . . electrical controls 

. . . mantle supports. 

World's largest 
manufacturer of 
heating mantles 
for laboratory, Glas-Col Apparatus Compan~~~~~~~~~~~~~~~~ chemical process 

Dept. SC, 711 Hulman Street, Terre Haute, Indiana heating 
applications. 

Use this coupon to request sections you want . . . all four if you desire! 

GLAS-COL APPARATUS COMPANY 
Dept. SC, 711 Hulman Street, 
Terre Haute, Indiana Name Title______ 

Please sendl 

ElSection 1-Introduction to Heating Mantles | Company . .. ............ 

E| Section 2-Laboratory-type Heating MantlesI Address ..>________________________ 

l _ Section 3-Industrial-scale Heating Mantles-I 

ElSection 4-Mantles for Special Applications City Zone_..State.. 
_ ~~~Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,078; 2,739,220; 2,739,221j 
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0In ineris0a hoaorpysuis 

You always At a good "picture"' 
with Johns-Manville Chromosorb 

As an aggregate in gas-liquid parti- 
tion chromatography, J-M Chromo- 
sorb? gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb componentsbeing passed 
through. You get uniform results, 
optimum reproducibility, and good 
flow of carrier gas without excessive 
pressure drop. 

Chromosorb combines optimum 
surface area with high uniformity. 
For reduction of fines, all grades are 
water-screened to close tolerances. 

Packing is easy. Its physical stability' 
and non-adsorption let you re-use 
the same column packing again and 
again. For further information, con- 
tact the dealer nearest you. 

*Celite is Johns-Manville's registered trade 

mark for its diatomaceous silica products. 

For gas phase chromatography or where 
inertness is needed . . . Chromosorb 

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color ........................... , light pink 
Free Fall Density-lbs./cu. ft. (avg.) . 20-23 
Specific Gravity-true .2.15 
Water Absorption-cc./gr. (avg.) .2.4 
Moisture-% by weight, maximum .1.0 
pH (avg.) .6-7 
Surface Area-sq. m./gm. (avg.) .3-5 

For chromatographic studies.. A 
Chromosorb W 
Typical Properties 

Flux calcined diatomaceous earth aggregate. 
Color . , . . white 
Free Fall Density-lbs./cu. ft. (avg.) ... 15-16 
Specific Gravity-true ... 2.30 
Water Absorption-cc./gr. (avg.) ... 4.0-5.0 
Moisture-% by weight, maximum . ............. 1,0 
pH (avg.) .8-10 
Surface Area (BET Method)-sq. m./gr. (avg.). 3-4 

For fine filtration of liquids in laboratory 
application... Celite Analytical Filter Aid 
Quality diatomite, calcined at high temperatures 
and acid-washed to remove organic and inorganic 
impurities. Filters out all types of precipitates, 
including the difficult-to-handle gelatinous and 
semi-colloidal materials, and produces brilliantly 
clear filtrates at high flow rates. 

JOHNS- MANVILLE 

JOHNS-MANVIflLLE pO D UCTS 

1030 SCIENCE, VOL. 138 
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* HIGHEST QUALITY 

* PROVEN ECONOMY SYMBOL OF QUALITY 

* ASSURED DEPENDABILITY 
DISCRIMINATING RESEARCHERS AGREE 
THAT IT ALWAYS PAYS TO SPECIFY KEYSTONE! 

Keystone products provide the happy com- 
bination of complete satisfaction to the scien- 
tist demanding the best animal caging ob- 
tainable and-the purchasing agent who 
must consider the cost factor. Keystone's long 
experience in the scientific field is your as- 
surance of quality in all the standard or 
specially designed items for use in research. 
Efficient production methods guarantee lower 
costs to the budget-conscious buyer plus the 
dependability that has kept Keystone Plastics 
Company a leader in this field. 

.t. e .. ove i..s the Model 12..1.iz.e 

--__ - ...9 a 2 

Steel Standard Caging Rock showing its 
versatility to accommodate various cages. W 

S 

Keystone Plastics Company offer a complete line of research animal 
caging-from the "Mouse House" acrylic plastic standard line with 
eight different sizes to choose from-to the regular and specially 
designed stainless steel cages for rabbits or cats. Housing for mice, 
rats and hamsters are also available in autoclavable aluminum alloy 
and stainless steel. Breeding cages of polypropylene and transparent 
polycarbonate are manufactured in various sizes. 

Disposable cages-extremely economical for the experimenter using 
contaminating materials; a complete line of stainless steel and 
galvanized covers to fit interchangeably with the caging; galvanized 
steel racking in standard sizes or built to your specifications; basal 
metabolism and trace metal testing units plus innumerable accessories 
for utility and convenience in the laboratory are all manufactured 
by Keystone. 

Request your copy of our complete catalog - Now. Your 
name will also be placed on our mailing list to receive 
valuable information on all new Keystone developments. 

7 DECEMBER 1962 1031 
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a Transistorized Scaler, Portable or AC, $295 up; also Transistorized Ratemeter, Portable or AC, $179.50 up 
P M-4 Interferometer, Michelson, Fabry-Perot or combination, $350 up 
VY Velocity of Light Meter. Measures light velocity in all transparent media to within 0.1% accuracy, $550 
O Spark Chamber, $3,000 

eElectron Spin Resonance Spectrometer, $495 up 
IElectrostatic Generator, 500 KV, $225; with X-Ray Tuba,, $325 

Neto Bea iraito Fclt, $495| 
x_ Soi-tt Power Suples $39 up 

X_ 4" Aluinu FolEetoant 000gusa "pl a,$9 ..,.~~~~ 
p Prpn Bubl Chmbr $95 e. 
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New Books from Wiley and Interscience . . 0 

TEXTBOOK OF POLYMER SCIENCE 
By Fred W. Billmeyer, University of Delaware and E. 

I du Pont de Nemours and Co. Based on Textbook 
of Polymer Chemistry (Interscience, 1957), this book 
presents an up-to-date description of the chemistry, physics, 
and engineering technology of synthetic and natural high 
polymers in the categories of plastics, elastomers, and 
fibers. An Interscience Book. 1962. 601 pages. $12.75. 

CHEMISTRY OF COAL UTILIZATION 
Volume III 

Edited by H. H. Lowry, National Academy of Sciences 
-National Research Council; and 37 authors. A self- 
contained supplement to Chemistry of Coal Utilization 
(1945), this book brings the treatment of the subject 
up to date and includes all the major advances of recent 
years in the science and technology of coal. 1962. Approx. 
1192 pages. Prob. $37.50. 

THE BIOCHEMICAL BASES OF PSYCHOSES 
or THE SEROTONIN HYPOTHESIS ABOUT 
MENTAL DISEASES 

By D. E. Woolley, Rockefeller Institute. This book pre- 
sents a new concept of the causation of several widespread 
mental diseases, correlating many scientific data to obtain 
a unified picture of mental disorders and their causes. 1962. 
331 pages. $11.95. 

RUSSIAN-ENGLISH CHEMICAL AND 
POLYTECHNICAL DICTIONARY 
Second Revised Edition 

By Ludmilla Ignatiev Callaham. Second Edition revised 
with the assistance of E. B. Uvarov of Interlanguage Dic- 
tionaries Publishing Co. The revised edition of the well- 
known and widely-used Callaham dictionary includes ap- 
proximately 10,000 new terms and provides broader and 
more up-to-date coverage. 1962. 892 pages. $19.50. 

PROGRESS IN ISOTOPE GEOLOGY 
By Kalervo Rankama, The University of Helsinki. A 

comprehensive survey of the development of isotope geol- 
ogy during the important years, 1954-1957. The author 
evaluates many important advances in geochronometry, the 
isotopic constitution of the stable elements, meteorites, and 
radiogeology. 1962. Approx. 696 pages. $20.00. 

INTRODUCTORY MYCOLOGY 
Second Edition 

By Constantine John Alexopoulos, University of Texas. 
The second edition of this well-known introductory my- 
cology text follows the most modern classification of the 
fungi, and reflects the impact of recent research, and re- 
vises conclusions wherever necessary in the light of new 
knowledge. 1962. 573 pages. $12.00. 

PYRIDINE AND ITS DERIVATIVES 
Parts III and IV 

Edited by Erwin Klingsberg, American Cyanamid Co. 
The last two parts of a comprehensive and detailed treat- 
ment of Pyridine that discusses all reactions exhaustively 
and emphasizes practical and preparative applications. 
Volume 14 of the Interscience series, The Chemistry of 
Heterocyclic Compounds. Part III: 1962. 914 pages. 
$65.00. Part IV: 1962. In press. 

THE CONSTITUTION OF GLASSES: 

A DYNAMIC INTERPRETATION 
In Two Volumes 

By Woldemar A. Weyl and Evelyn Chostner Marboe, 
both of The Pennsylvania State University. This book pre- 
sents a new approach to the constitution of glasses, based 
on the dynamics of their formation. An Interscience Book. 
Volume I: Fundamentals of the Structure of Inorganic 
Liquids and Solids. 1963. Approx. 458 pages. Prob. 
$15.00. Volume II: Constitution and Properties of Some 
Representative Glasses. In preparation. 

INSECTS IN RELATION TO PLANT DISEASE 

By Walter Carter, Pineapple. Research Institute and Uni- 
versity of Hawaii. Provides complete coverage of insects 
and their activities as transmitters of plant disease-produc- 
ing organisms; with their direct relationship to plant dis- 
eases caused by the toxic secretions which they inject into 
the plant; and with their role in the transmission of plant 
viruses. An Interscience Book. 1962. 705 pages. $25.00. 

AN INTRODUCTION TO TRANSPORT 
THEORY 

By G. Milton Wing, Sandia Corporation. This book pro- 
vides insight into the state of transport theory by using 
simple mathematical models. It introduces the new method 
of invariant imbedding and incorporates the latest knowl- 
edge. 1962. 169 pages. $7.95. 

DIFFERENTIAL EQUATIONS: GEOMETRIC 
THEORY-Second Edition 

By Solomon Lefschetz, Princeton University. The sec- 
ond printing expands the discussion of Liapunov's direct 
method and its converse, as required by the growing im- 
portance of the material as well as incorporating recent 
work in other areas of the field. An Interscience Book. 
1962. Approx. 376 pages. Prob. $11.00. 

Send for your examination copies today. 

JOHN WILEY & SONS, INC. 
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New Books from Wiley and Interscience . . 

ADVANCES IN PEST CONTROL RESEARCH 
Volume V 

Edited by R. L. Metcalf, Citrus Experiment Station, 
University of California, Riverside. This collection of 
papers presents some of the latest applications of pest 
control research in such areas as antibiotics in plant dis- 
ease control, fumigation of soil and of stored food com- 
modities, and pesticide residue analysis. An Interscience 
Book. 1962. Approx. 338 pages. Prob. $10.50. 

ADVANCES IN ORGANIC CHEMISTRY 

Methods and Results 

Volume 3 
Edited by R. A. Raphael, Glasgow University; E. C. 

Taylor, Princeton University; and Hans Wynberg, Uni- 
versity of Groningen, Holland. The rapid evolution of 
organic chemistry created the need for this series, in which 
international groups of experts freely and critically appraise 
and evaluate useful new methods and ideas. Volume 3 
covers protective groups, phosphorylation, mass spectrom- 
etry as a structural tool, and other topics. An Interscience 
Book. 1962. Approx. 340 pages. $13.50. 

ENZYMATIC SYNTHESIS OF DNA 
By Arthur Kornberg, Stanf ord University School of 

Medicine. Based on the CIBA Lectures in Microbial Bio- 
chemistry, given each year at the Institute of Microbiology 
at Rutgers by outstanding men in their fields, the three 
chapters contained in this book record the author's experi- 
ence with the enzymatic synthesis of DNA. 1962. 103 
pages. $4.00. 

THEORETICAL PETROLOGY 

A Textbook on the Origin 
and the Evolution of Rocks 

Second Edition 
By T. F. W. Barth, Geological Museum of the University 

of Oslo, Norway. This book describes the present status 
of our knowledge in all fields of petrology-covering 
igneous, sedimentary, and metamorphic rocks. The second 
edition takes into account the results of modern laboratory 
experiments and theoretical thermodynamics. 1962. 416 
pages. $12.75. 

FIVE- AND SIX-MEMBERED COMPOUNDS 
WITH NITROGEN AND OXYGEN 
(EXCLUDING OXAZOLES) 

Edited by Richard H. Wiley, University of Louisville. 
Summarizes and reports on the utilitarian and theoretical 
accomplishments which have taken place in the field of 
O-N heterocycles for over a century. Volume 17 of the 
Interscience series, The Chemistry of Heterocyclic Com- 
pounds. 1962. 506 pages. $35.00. 

QUANTUM MECHANICS 
Volume 11 

By Albert Messiah. Translated from the French Edition 
by M. J. Potter. Here in an English translation, is 
volume II of a well-known French work on quantum me- 
chanics. It features a comprehensive treatment of the ele- 
mentary parts of the field, early introduction of modern 
mathematical methods, and carefully selected problems. 
A North-Holland (Interscience) Book. 1962. In press. 

QUANTUM MECHANICS 
Volume I 

By Sin-itiro Tomonaga, The Tokyo University of Edu- 
cation, Japan. By describing the infancy of quantum theory 
and tracing the gradual development aod acceptance of 
quantum concepts from a modern viewpoint, the author is 
able to provide a lucid introduction to the subject. A 
North-Holland (Interscience) Book. 1962. 326 pages. 
$12.50. 

THE GREEN FUNCTION METHOD 
IN STATISTICAL MECHANICS 

By V. L. Bonch-Bruevich, Moscow State University; and 
S. V. Tyablikov, Steklov Mathematical Institute. Translated 
from the Russian by D. Ter Haar, Clarendon Laboratory, 
Oxford. In this book, two Russian physicists present a 
thorough introduction to the Green function (or prop- 
agator) method, one of the most powerful of the recent 
applications of field theoretical methods in solid state 
physics and statistical mechanics. A North-Holland (Inter- 
science) Book. 1962. 350 pages. $9.75. 

DIGITAL INFORMATION PROCESSORS 
Edited by Walter Hoffmann, Zurich; with 25 contribu- 

tors. This volume is concerned with digital information 
processors as information machines and presents a selection 
of articles related to this topic. Problems of information 
processing occurring in the course of application and use of 
digital information processors are also treated. An Inter- 
science Book. 1962. 740 pages. $27.00. 

SEPARATION METHODS 
IN BIOCHEMISTRY 

By C. J. 0. Morris, London Hospital Medical School, 
University of London; and P. Morris. An Interscience 
Book. 1962. In press. 

STATES OF MATTER 
By E. A. Moelwyn-Hughes, Director of Studies in Nat- 

ural Sciences, Trinity Hall, Cambridge. Describes briefly 
a theory of intermolecular forces which can be applied to 
matter in all states. An Interscience Book. 1961. 100 
pages. $3.50. 

Send for your examination copies today. 

440 Park Avenue South, New York 16, N. Y. 
7 DECEMBER 1962 1035 



o OIL E M AON 

_ *-1 1 ~~ ~ ~~~ ~ ~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1~ ; ~ * 

Vast range of material yields 
to Coleman Nitrogen Analyzer 
From crude petroleum to the finest pharmaceuticals 
-from rose petals to fertilizers-from foods to tex- 
tiles. These diverse applications, in basic research Some of the materials 
as well as in batch control, only begin to outline the routinely analyzed with 
far-reaching analytical capability of the Coleman the Coleman Nitrogen 
Nitrogen Analyzer. Colyzer: 
Common to each of these applications is the great Analyzer: 
increase in speed, accuracy and economy over tra- 
ditional methods for nitrogen analysis. Compare your Soils 
present method with these benefits routinely provided Fertilizers 
by the fully-automated Coleman Nitrogen Analyzer: Crude petroleum 

SPEED-complete analysis in 8-minute operating Refinery hydrogenation feed 
cycle; 40 analyses per day on a single instrument. stock 

Milk solids 
ACCURACY-nitrogen content within 0.15% of Textiles 
theoretical value for materials containing 10 % nitro- Fece homogenate 
gen; greater accuracy for materials with higher Soybean oil meal 
nitrogen content. Meat scraps 

ECONOMY-operating costs averagelessthanthirty Animal tissue 
cents per analysis for reagents, combustion boat and Caffeine 
combustion tube. Jet fuel 

Inherent versatility of this instrument permits anal- Soy bean lipids 
ysis of virtually any material dissociable at tempera- Plastics 
tures under 1 1OO C, and with nitrogen content Rock 
ranging from 0.01% to more than 75%. Sample Pharmaceuticals 
requirement is in the 1-100 milligram range. Petroleum asphalt 

Put automatic nitrogen analysis to work on YOUR Corn gluten feedt 
sample materials in YOUR own laboratory. Take full Dre meathprout 
advantage of the speed, accuracy and economy I Organic intermediates| 
offered by the Coleman Nitrogen Analyzer.lI 

Write for Bulletin SB-258 1________________ 
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added to the line that stands by itself_ 
The New Disposable Econo-Cage #21, 
Pictured Above, Brings To Animal Care 
A Rigid Plastic Disposable Cage That 
Spells Real Economy. It Stands By Itself 
Requiring No Expensive Supports That 
Prevent Full Visibility. Designed Pri- 
marily For Mice, The Cage Is 11?/2 " X 
71/2" X 5" Deep. The Floor Area Of 
84 Square Inches Will Adequately House 
Up To 12 Mice. All 20 Series Lids Fit 
The New Disposable Econo-Cage #21. 

ECONO-CAGE #50 SERIES 
The new 50 Series Econo-Cages and 
lids are designed for Hamsters or rats, 
Dimensions are 12Y8" X 147/" X 65/8 " 

deep with room for 11 adult Hamsters 
per cage. The cages are available in clear 
Acrylonitrile-Styrene Copolymer- 
Econo-Cage #53, Linear Polyethylene 
-E.cono-Cage #54 and Polypropylene- 
Econo-Cage #55. All 50 Series lids fit 
interchangeably on 50 Series cages. 

ECONO-CAGE #40 SERIES 
Number 40 Series cages can be used in- 
terchangeably for Hamsters and/or rats. 
#43 is made of clear Acrilonitrile-Sty- 
rene-Copolymer, #44 of Linear Poly- 
ethylene and #45 of translucent Poly- 
propylene. All 40 Series lids are standard 

7 DECEMBER 1962 

?" mesh designed for rat housing and 
fit interchangeably on all 40 Series cages. 
All 30 Series lids also fit all 40 Series 
cages but have the i" for mice. 

ECONO-CAGE #30 SERI ES 

Number 30 Series cages are designed as 
breeding and holding cages for mice.' 
The over-all dimensions are 19" X 101/2 " 

X 51/s " deep. Cage #32 is made of fiber- 
glass, reinforced by plastic. Cage #33 
is made of clear Acrylonitrile-Styrene 
Copolymer. Cage #34 is made of linear 
high density Polyethylene. Cage #35 is 
made of Polypropylene. All 30 Series 
lids are interchangeable on 30. Series 
cages. 

dimnson of th cae ar__12 cage. Ta styrene 
- new disposable _Econ'-Cag 

ECONO-CAGE #220 SERIES 
numbler 30 S her cg es are designe a 

breseding anidar holyd c for mice.Oe- 

Th vraldimensions ftecgs are 19" X 10? 

X5e" deep. Thcage 32lis dey fof feine- 

acolonye-rCage and #3o4 made obfeineaR 
made ofolpagesoyen. All 30 Seeie sly- 
stare interchange able on 30 Series 

cagries. plmr-cn-ag t 

ECONlO-CAGE #20 SE olcRIES t Rs 
iEcono-Cages in7 the 20 Series arede- 

dimensionsecagal of theei cages.ae1? 

GENERAL PURPOSE ECONO CAGE #12 

Over-all dimensions of the Econo-Cage 
general purpose unit are 11i/2' X 8" X 
6" deep. This cage is designed especially 
for laboratories with changing animal 
use requirements. It can be used to house 
mice, Hamsters, rats and guinea pigs. 
Because of its versatility, it is ideal in 
teaching situations. The cage is available 
with or without windows. It is made of 
fiberglass reinforced polyester plastic. All 
# 12 lids can be used on General Purpose 
Cage #12. 

ECONO RESTRAINING CAGES 
#90 SERIES 
The small Restraining Cage #88 can be 
varied from 2" to 3?/ in length and is 
14" wide. EconoCage #90 can be 
varied from 41/2 " to 6" in length and is 
2?/2" wide. Econo-Cage #91 can be 
varied from 5" to 7" in length and is 
3" wide. All these units can be cleaned 
chemically or with hot water. They are 
not autoclavable 

FOR MORE INFORMATION ABOUT THE 
LINE THAT STANDS BY ITSELF,. write: 

r -rETRAIECONOILAB, a division of 
e c o flo MARYLAND PLASTICSE INC 

The lmallReibI 9 East 37th CS crnet, ~~~ ~~New York 16, N Y. 
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The DELTA-matic control... an exclusive feature 
of the new Model 135 pH-mV Electrometer. 

Just a flip of the range control to ApH will expand 
any one selected pH unit full scale. Measurements 
are repeatable within t0E.003 pH and readable to 
0.00 1 pH. Accuracy over the entire range (o - 14) 
is better than ?)0.0 1 pH. 

NEW SANZ MICRO 
pH ELECTRODE Additional features include: two mV ranges (0 to 

A 15-20 microliter sample + 1400) and (0 to -1400) . . . input impedence 
A extremely stable ioll ohms . . . offset current 1'-13 amps . . . transis- 
A temperature controlled torized circuitry ... chopper stabilized amplifier and 
A suction filling and cleaning 1.0 milliamp recorder output. 

For further information about this versatile, accurate, and dependable performer, 
write for Bulletin 135. 

108 CUMMINGTON ST. * BOSTON 15,. MASS. * AREA DIAL CODE 617 * CO 6.5535 
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WOODEN SOLID PUZZLES 
12 different puzzles that will stimulate 
your ability to -think and reason. Here 

_ IYJ _is a fascinating assortment of wood puz- 
zles that will provide hours of pleasure. 
Twelve different puzzles, animals and 
geometric forms to take apart and re- 

t assemble, give a chance for all the fam- 
ily, young or old, to test skill, patience, 
and, best of all, to stimulate ability to 
think and reason while having lots of 
fun. Order yours now. 

Stoek No. 70,205_W __$3.00 Postpaid 

WHIRLING WONDERS 
Wonderful World of 

Whirling Wheels 
Here's a new adventure in optical 
impressions-created by the magi- 
cal effect of these fascinating, 
rotating discs. In addition to weird shapes and fantastic 
"after images" this kit demonstrates "stop motion" 
stroboscopic principles-"off center" focus and even 
hypnotism. Kit includes 13 discs, approx. 5" in dia. 
battery holder, rheostat, small motor mounted on bracket, 
bulb, socket, plug and complete booklet of instructions 
and experimental use. 
Stock No. 70,414-W-$---------------__ $9.95 Postpaid 

SOLAR MOTOR RUNS AT 

ASTONISHING 3000 R.P.M. 
Powered by light only. tadiom- 

ma > P;-.~ eter (solar motor) rotates at up 
to 3000 R.P.M. in bright sun- 
light. Also operates with invis- 

-* bible blacklight, even moves from 
glow of cigarette. Fascinating 
conversation piece and fine teach- 
ing aid. 5" high. 3" dia. vac- 

uum glass globe with 4 rotating vanes. 
Stock No. 60,082-W W-$---------------- 1.25 Postpaid 

THERMOMETER TIE BAR AND CUFF LINKS 
REGISTER AS HOT CONVERSATION PIECE 

Ruggedly precise new style item 
in matched set of cuff links and tie 
bar-featuring non-breakable, ac- 
curately calibrated thermometers. 
Sensitive to a tolerance of 1 degree 
(although some wearers have noted 
violent fluctuations when worn in 
close proximity to certain blondes 
and redheads of the warmer sex"). 

Easy to read, Indicsa range from 20 (degrees) to (plus) 
120 (degrees) Fahrenheit on circular dial. Silver plated, 
gift boxed-Tie Bar and Cuff Links also available 
separately. 
Stock No. 1700-W Tie Clasp - $3.25 Ppd. tax Inel. 
Stock No. 1701-W Cuf Links - $6.55 Ppd. tax Inel. 
Stock No. 1702-W Set of Clasp & Links, 

$8.75 Ppd. tax 1nel. 

Remove Your Retaining Rings-Disassemble 
Lenses, Cameras, etc. 

ADJUSTABLE 
SPANNER WRENCH 

~'IIs E'U Made for U. S. Air Force- 
available at a fraction of Gov- E h E !i I ernment cost. A top grade, versatile tool that every in- 
strument and camera repair 
man or Just plain tinkerer 

should own. Adjustable for %I" to 12" diameter retaining 
rings. Complete with six different pairs of points to fit 
all types of slots and holes. 3", 6", and 12" main bars. 
All steel and nicely plated. The finest tool we have ever 
come across for this type of retaining ring work AND a 
real bargain at our low price. 
Stock No. 70355.W -----------$12.50 Postpaid 

American Made - Terrific Buy! 
............. 

STEREO MICROSCOPE 
Years in development. Precision Amer- 
ican made. Used for checking, in- 
specting, small assembly work. Up 
to 3t working distance. Clear, sharp. 
erect image. Wide, 3 dimensional 
field. 2 sets of objectives on rotating 
turret. 23X and 4OX. 10 Days Free 
Trial. 
Stock No. 85,056-W - $--- 99.50 

e~.b. BarrIngton, N.J. 
DIRECT MEASURING ATTACHMENT-with regular 
comparator reticle for on-the-spot checks of linear dimen- 
sions, diameters, radii and angles-in millimeters and 
inches. 
Stock No. 40,486-W W----___-___-_-__$10.00 PostpaId 
DIRECT MEASURING ATTACHMENT-with sand 
measuring reticle for sand and soil analysis - . . or 
counting or measuring other particles of matter. 
Stock No. 40,487-W -------- ----$10.00 PostPald 

ASSEMBLED- 
? ~~~AND ~~f 
. 

READY TO USE! 

Photographers! This is an actual photograph 
of the moon taken through our Astronomical 
Telescope by a 17-year-old student. 

OFFSPRING OF SCIENCE...REALLY BEAUTIFULI 
CIRCULAR DIFFRACTION- 

GRATING JEWELRY 
I" diameter 

Shimmering rainbows of gemlike color 
In jewelry of exquisite beauty-made 
with CIRCULAR DIFFRACTION- 
GRATING REPLICA. Just as a 
prism breaks up light into its full 
range of individual colors, so does 
the diffraction grating. Promises to 
become a rage in current fashion. 

Stock No. 1704-W Earrings - - $2.20 Pstpd. 
Stock No. 1714 W Cuff Links -$______ $2.20 Pstpd. 
Stock No. 1729-W Pendant ___-__---------$2.20 Pstpd. 
Stock No. 1727-W Tie-Clasp - $1.65 Pstpd. 
Stock No. 1735-W Bracelet (six ?' Gratings), 

$7.70 Pstpd. 

Intriguing Low-Cost Moon Model 
- >'- Exciting outer space display and conver- 

A' I 
nation piece. Exact replica. 30,000 forma- 
tions-peaks, craters, Ocean of Storms, etc H.all In relief. Scaled to size. Accu- 
rate distance relationships. Proper light- 
ing shows moon phase; "black light" pro- 
duces startling effects. Tough, washable 

plastic. Three colors. Far side blank-can be used for 
space data. Excellent gift item. 12' dia., wt. y/ lb. 
Stock No. 70,515-W ------------------__$12.50 Postpaid 

SCIENCE TREASURE CHESTS 
For Boys-Girls-Adults! 

Science Treasure Chest - Extra-powerful 
magnets, polarizing filters, compass, one- 
way-mirror film, prism, diffraction grating, 
and lots of other items for hundreds of 

thrilling experiments, plus a Ten-Lons Kit for making 
telescopes, microscopes, etc. Full instructions included. 
Stock No. 70,342-W -----_______________$5.00 Postpaid 
DeLuxe Treasurer Chest, 
Stock No. 70,343-W -_- -$10.00 Postpaid 

MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 

! falls, fountains, HO gage railroad backdrops, 
_ etc. Tiny (2%8" x 1'4') electric motor and 

pump ideal for hobbyists, labs, schools. Pumps 
continuous flow of water at rate of one pint 

,-.1 per minute at a 12" head. With 2 D Batteries 
in series will pump to 24' high. Runs 48 hrs. on battery. 
Works in either direction. Self-priming. 
Stock No. 50,345-W -_________________-_$2.25 Postpaid 

SPECIAL REDUCED PRICE FOR CHRISTMAS! 
LIFE SIZE VISIBLE HUMAN HEAD 

Precise, Full Color, Take-anart Model 
Study the most complex organ easily, inex- 
pensively. Ideal for student, hobbyist, pro- 
fessional. You will be amazed at the detail. 
Molded from actual human skull. Eyes, ears, 
and teeth easily removed and disassembled -v 
for complete study. Entire brain, spinal cord - 
and organs of mouth and throat presented In 
vivid detail. Amazingly low priced-conforms to rigid 
laboratory standards. 16-page fully illustrated medical 
handbook included. 
Stoek No. 70,447-W------------------- $ 5.97 Postpaid 

OTHER VISIBLE TAKE-APART MODELS 
Stoek No. 70,470-W Heart ----------------$3.00 Patpd. 
Stock No. 70,228-W Man -----------------$4.98 Pstpd. 
Stock No. 70.288-W Woman---------$4.98 Pstud. 

MYSTERIES OF SPACE BROUGHT TO EARTH 
Fascinating assortment of ma- 
terials introduces you to space 
science-the mysteries of the uni- 

*511055W XGTII A verse. Includes full-color pictures 
of Mars, Saturn, Jupiter, sun 

,1 ̂ !Eaffi~ > spots. solar prominence; 3 giant 
-, .-, star and space maps; completely 

*_ -,/ illustrated "Story of Space;" 
"How to Use Your Telescope;" 

- ' "Astronomy and You ;" plus Dif- 
fraction Grating Replica that 
breaks up white light into all 

the glorious hues of the rainbow. 
Stock No. 9341-W-$------------_____ - $2.50 Postpaid 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

Study Venus-the brightest star Probed by Mariner II Spacecraft 
60 to 180 Power. An unusual Buyl Famous Mt. Palomar Type 
You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Phases of Venus Star Clusters, Moons of Jupiter 
in detail. Galaxies I Equatorial mount with lock on both axes. 
Aluminized and over-coated 3' diameter high-speed f/10 mirror. Tele- 
scope comes equipped with a 6OX eyepiece and a mounted Barlow 
Lens, giving you 60 to 130 power. An Optical Finder Telescope, 
always so essential, is also included. Sturdy, hardwood, portable 
tripod-FREE with Seope.-Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" sius "HOW TO USE YOUR 
TELESCOPE" BOOK. 
Stock No. 85,050-W -$29.95 Postpaid 

41/4" Astronomical Reflector Telescope! 
255 Power. New Vibration-3Free Metal Pedestal Mount. 
mS Stock No. 85,105-w ------__----$------79.50 F.O.B 

SUPERB 6" REFLECTOR TELESCOPE 
INc. electric clock drive, setting circles, equatorial mount, 
pedestal base, 4 eyepieces for up to 576X. 
Stock No. 85,086-W- _$195.00 F.O.B. Barrington, N.J. 

LOW COST 
GRAM-OUNCE SCALE 

Calibrated in ounces from 0 to 16 
-and in grams from 0 to 450 this 
Inexpensive gram-ounce scale is 
surprisingly accurate, particularly 
valuable in lab and production line 
use. Made of polished stainless 
steel and - aluminum. Weighing pan 
3i' x 2%' ~stands 5%'1 high. 

Stock No. 90053 W-$6.65 postpaid 

NEW BINOCULAR TO-CAMERA HOLDER 
Will Fit Any Camera 

. ?i ii,>-e> For Exciting Telephoto Pic- 
pE [ 

turea. Bring distant objects times nearer with a 35mm 
camera, 7x50 binocular and 
our NEW BINOCULAR-TO- 
CAMERA HOLDER. Ideal . .., ~. ~*.-..-...for long-range shots of wild 

. 5; 1E life, ships, people, vistas. 
Caera and binoculars attach 

easily. Use any binocular or 
monocular-any camera, still or movie. Take color or black and white. Attractive gray 

crinkle and bright chrome finish. 10" long. Full 
directions for taking telephoto included. 
Stock No. 70.223-W -S- 1.50 Postpaid 

NEW . . . PORTABLE ELECTRIC GREENHOUSE 
FOR YEAR-ROUND GARDENING MAGIC 

Now you can practice gardening 
.......' > -; as a hobby 12 Months a yearI 

g;<- ,-:. -: *-e; >Nt<- Grow endless varieties of plants 
.iwv ~i4~ k~ to maturity summer and winter 

g e fi Bjf~S^|~xi- . . . experiment continuously 
Amji with plant growth and develop- 

| nient. Thermostatically controlled 
temperature and humidity for 
rapid germination of seed, root- 

ing of cuttings, and maximum growth potential. Size 151 
x 18', with styro-foam base, 25-watt heater and thermo- 
stat, 2 polysterene planter trays, clear styrene lid. 2 
sizes avail. ea. Inc. hag of growing medium. 
Stock No. 70,490-W Low-lidded model, 7' high $14.95 Pp. 
Stock No. 70,49i.W High-lidded model, IS' high $21.95 Pp. 

_ _ Now Zoom Microscope 
Eyepiece ZOOMS Powers From 

30X to 2000X 
Greatest microscope accessory yetl Priced amazingly low. 
Combines all eyepiece powers from 1OX to 20X in one as- 
sembly. Twist of dial . . . without more focusing . . . 
without extra eyepiece changing . . . and you command 
powers up to 2000X. Professional all-metal quality con- 
struction, heavily plated, anodized. Fits any standard 
.9172" dia. microscope tube. Built-in, adjustable clamping 
ring insures tight, mar-free attachment. Stops eyepiece 
changing. Coated elements 2%' Ig., 1%' max. dia., 5 
oz. wt. 
Stock No. 60,270W W-$25.00 Pstpd. 

NEWI 1,000'S OF BARGAINS . 

164 PAGES l: | 

EDMUND SCIENTIFIC CO., 
Barrington, New Jersey - j 
Please rush Free Giant Catalog-W - | 

Name 

Address 
. . 

I City .. .... Zone . State . 

I * 0 
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CLEANEST VACUUM 
in 10-2 to 10-10 torr range 

STAINLESS 
STEEL BODY 

NEW PATENTED COLD CAP 

SILVER SOLDERED 
COOLING COILS 

FIRMLY ANCHORED JET 

FRACTIONATING 
JET ASSEMBLY Other"HS Series pumps to32",peak 

Cofld keep stadr onl 1 pumpee flcr 

optional on 4" and 6" sizes. 

KEEPS VACUUM CLEAN-backstream- 
ing rate only 0.0005 mng/cm2/min-.,'with 
patented cold cap on the 4" and 6"P 
pumps. 

SAFER OPERATION isno superheaters 
which operate above the s point 
the oil - no explosion risk. 

NO EXTRA COST for all stainless body 
it is standard equipment. 

NO OIL LOSS - fluid retaining foreline 
4 REFLECTOR baffle keeps oil in pump even if incor- 

rectly air released. 

NEW COLD CAP DESIGN ~~QUICK HEAT UP AND COOL DOWN- 
cuts backstreaming 9% ~~~~cuts operating time and power cost. 

Get speeds of 750,1500 and 4200 liters per second with Manufacturing Plants at Newton, Mass. and Palo Alto, Cal. 
these new "HS Series" 4" 6" or 10" diffusion pumps. Each 

pumpes can betusiedyr becwaudse ohih foru~iepressuren limit Msacuet 

pump is ishnottthereore efiinadatish ghrseaers EQIPEN 

Water .temperature cntical andCORPORATION 

latitude ofIENCE, pumping oilsispossibleThesearethepumps 



Integral 
StarInts PakSart 

Integral Starts 
,!,Peak 

Starts 

thane anZeo y othera ite rtigreore 

the TIn Itegrating Recoregr.ahl nertrcane sisalda 

taneously with thesignPal Starace 

Differenmaiu count, ratesbifrom 300n t 100,000 areadil 

Noethat the ohe integrating sgautlzsheflcartecaldet rovd 

fAsterrasier readtin.Tratveraalses of theful scarale rpentsa 1,000d counts. 

Ifthe iIntegralinexceedsr1,00 cou ntsthinegralo "fld"andei compaleteasa 
is exodcursion in th opsitendirection.-Youima resete-thanel pentoeither 
mrgindr betweensechpakosattestr of a pca oetoeerachiintegraton foreasier 
interpretation.Thes intoegrlatping circuitrmayce" settomaianly assmd zerol 
pointuin wthe pno the recorder signal 

oTheintegratorReorg ader usofedwihitrprtable orrsytm flush-ounting rt 
siera/riter recorders. Or, thel IntlegratorUnit0mayobetfactry minstaled.i 
your eiththeingewideior dugaluizethfll chart sero/ierrcodr.I fat, manyid 
flsexibleasirreangemnts Tavrepssbe of th flet Ti'se recordersengineers workts 
with ycurson specificopplsicte ions. .Yo a eettepnoete 

margin between each peak or at the start of each integArTrdemarkaoiTexasoIstrameer 

intrprtaton.Th inegrtin Wrcite for completet iny forumatizeon 



ELECTROLYTIC POLISHER~~~~~~~~~~~%M 
The Carl Zeiss Jena Electrolytic Polisher is~glg ." the' onyisrmnti h oldpritn 
consant bseratio of he echin press Elimntonosto-n-tatrilad 
errr secien repraton esuts n temedou tiesvn adicese cuay 
* Electrolytically removes layers from specimen surface under controlled conditions~~~~~0' . .... 
* Polisher is compltely closed during peration protectin use frmcnat iheetoltrlv 

Th AuoatlZicsaeyitroksps eea lectrolytic auction wshen unit instropened ntewrdpritn 

.cEasiltaaptaoblervtionphoftoirgahic studiespoes lmnaino tpad-trti 

* Exeternltallypow oersuplayerunit o inlued ie ufc neotoldcniin 

NolseOPHs oT-Reelosea drchoeato M roectaing ue raphiconaMicroslctopeorlv 
Muodernincsaeyidnt-rlght phto-melctrosyi ctopy whas ani istropngelyid h aleseaNo 
Sphoteansextremely accurat research mm imetaeorap rcda otn ntuet 
M picalosystem rorrdected tOX produfceahighso eouinnnltesofedotial 

EaThree individablet photogrpicrgsyicstemis pri ucsino mgn clsfo .: o10: 
ExMiernhlrdnesr Tsuplnte (moldeld3)aalbeasacsoyui 

Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing:~~~~~~~~~~~~.............. 

N ErcHOnaCrpoaioSentific nsrMentaDiisonr16Wes 48tiSreetoNewok3,NY 



Reagent Cemiicals fromDu 'ont & 

ONE-WAY BOTTLES 
One-way, lightweight bottles mean 
lower freight, easier handling; no 

final ~~~~~~~~deposit or empties to be stored. 

COLOR CODING 
Colorcoding of labels and caps pro- 
vides instant, accurate identifica- 
tion; helps prevent contamination. 

SAFETY GRIPS 
Safety grips on 5-pint bottles mean 

J.I; safety and convenience in lifting 
~~~~~~ ~~~~and pouring, fewer spills and burns. 

NITRIC ACI~ DRIPLESS SLEEVES 
Dripless sleeves mean safe, accu- 
rate pouring. No dribbles to cause 
burns, deface labels or make rings. 

GLACIAL ACETIC ACID REAGENT 
Acetic Acid (CH13COOH7) ........... ............Min. 99.7% 
Residue after Evaporation ........ ............max. 0.001% 
Chlorides as Cl . ... ... ... ... .... . ... ...Max. 0.00005% 
Sulfates as S04. ... ...... ..... ... . ... .. Max. 0.00005% 
I ron (Fe) . . . . . . . . . . . . . . . . . . . . . . . . . ..Max. 0.00002% 

? ~~~~~~Heavy Metals as Pb ...Max. 0.00005% 
Substances reducing KMnO4 ....... ............Pass ACS Test 
Dilution Test .. . . . . . . . . . . . . . . . . . . . . . . . .Pass ACS Test 

HYDROCHLORIC ACID REAGENTnn 
Hydrochloric Acid (HCI).................Min. 36.5%, Max. 38.0%00un 
Sulfites as SO3 .........................Max. 0.00008% 
Sulfates as SO4.........................Max. 0.00008% 
Free Chlorine (Cl) ........................Max. 0.00005% 
Heavy Metals as Pb.......................Max. 0.00005% 
Residue after Ignition.......................Max. 0.0004% 
I ron (Fe)............................Max. 0.00001% 
Arsenic (As) .........................Max. 0.000001% 
Ammonium (NH4) ........................Max. 0.0003% 

NITRIC ACID REAGENT 
Nitric Acid (HN03)....................Min. 69.0%, Max. 71.0% 
Chlorides as Cl.........................Max. 0.00005% 
Residue after Ignition ......................Max. 0.0004% 
Heavy Metals as Pb .......................Max. 0.00002% 
Sulfates as S04.........................Max. 0.00008% 

Iroeni (Fe) 
.......... 

..............Max. 0.00002% 
Arsenic 

(As).................. Max. 0.0000005% 

SULFURIC ACID REAGENT 
Sulfuric Acid (H2504)..................Min. 95.0%, Max. 98.0% 
Nitrate (NO3)..........................Max. 0.00005% 
Chloride as Cl. .......................Max. 0.00002% 
Ammonium as NH4........................Max. 0.0001% 
Residue after Ignition ......................Max. 0.0004% I ron (Fe).M&Ax. 0.00002% 



BUY DU PONT REAGENTS FROM: 
ALABAMA: BIRMINGHAM-Cenco Instruments Corp., 3232 Eleventh 
Ave., N., FA 4-2433; Wittichen Chemical, 1609 Second Ave., S., 
FA 2-1639. MOBILE-McKesson & Robbins, P.O. Box 106, AL 1-4171. 

ARIZONA: PHOENIX-Van Waters & Rogers, 2930 W. Osborne Rd., 
AL 4-6111. TUCSON-Van Waters & Rogers, 2030 E. Broadway, 
MA 2-7796. 

CALIFORNIA: LOS ANGELES-Van Waters & Rogers, 1363 S. Bonnie 
Beach Place, AN 9-9311. NATIONAL CITY-Van Waters & Rogers, 
2100 Haffly St., GR 7-2171. SAN FRANCISCO-Van Waters & Rogers, 
P.O. Box 3200, Rincon Annex, DE 4-2600. WEST SACRAMENTO-Van 
Waters & Rogers, 850 S. River Rd., FR 1-7600. 

COLORADO: DENVER-Van Waters & Rogers, 4300 Holly St., 
DU 8-5651. 

CONNECTICUT: SHELTON-Axton-Cross, 113 Canal St., RE 5-4691. 

DELAWARE: WILMINGTON-Danforth Drug Co., Inc., 124 Market St., 
OL 5-6271. 

FLORIDA: JACKSONVILLE-Apperson Chemicals, 2903 Strickland St., 
EV 8-6514. MIAMI-Biscayne Chemical Lab., Inc., 200 N.E. 11th St., 
FR 7-1421; Columbia Chemical & Supply Co., P.O. Box 967, PL 8-2544. 
TAMPA-Lenfestey Supply Co., P.O. Box 3276, 223-3771. 

GEORGIA: ATLANTA- Estes Surgical Supply Co., 410 W. Peachtree, 
521-1700; Will Corporation of Georgia, P.O. Box 966, TR 4-3872. 

HAWAII: HONOLULU-Van Waters & Rogers, 1637 Kapiolani Blvd., 
HO 6-4491. 

IDAHO: BOISE-Van Waters & Rogers, 3430 Western Ave., 343-5468. 

ILLINOIS: CHICAGO-Cenco Instruments Corp., 1700 W. Irving Park 
Rd., WE 5-8600; Chicago Apparatus Co., 1735 N. Ashland Ave., 
BR 8-4630; Graphic Arts Supply Co., 4027 LeMoyne St., HU 6-2200; 
C. P. Hall Company of IlIl., 5245 W. 73rd St., PO 7-4600; McKesson & 
Robbins, Inc., 3100 S. California Ave., CL 4-1100; E. H. Sargent & Co., 
4647 W. Foster Ave., SP 7-2700; Stansi Scientific Co., 1237 N. Honore 
St., AR 6-8737; Wilson & Co., Central Chem. Div., Prudential Plaza, 
WH 4-4600. DECATUR-McKesson & Robbins, Inc., P.O. Box 541, 
428-3823. MOLINE-Dico Company Ltd., 2603 4th Ave., 764-6422. 
PEORIA-McKesson & Robbins, Inc., 812 S. W. Washington St., 
673-9149. ROCKFORD-Industrial Oil & Chemical, 1227 22nd St., 
WO 3-5261; Libby Oil & Chemical Co., 1140 Harrison Ave., WO 8-9874. 
ROCK ISLAND-McKesson & Robbins, Inc., P.O. Box 795, 788-9351. 

INDIANA: FORT WAYNE-Inland Chemical Corp., P.O. Box 36, A-4481. 
INDIANAPOLIS - Globe Chemical Co., 1120 S. Harding Ave., 
ME 2-8546; William Lynn Chemical Co., 121-131 N. Davidson St., 
ME 7-3463. SOUTH BEND-Inland Chemical Corp., 59865 Market St., 
AT 9-0328. 

IOWA: BURLINGTON-McKesson & Robbins, Inc., 100 North Fourth 
St., 754-4601. CEDAR RAPIDS -McKesson & Robbins, Inc., 900 
Second St., S. E., EM 2-2169. DES MOINES-Dico Company Ltd., 
200 S. W. 16th St., CH 4-7286; McKesson & Robbins, Inc., 216 Elm 
St., AT 2-4392. SIOUX CITY-McKesson & Robbins, Inc., 5-0123. 

KANSAS: WICHITA-Barada & Page Co., Branch of McKesson & 
Robbins, Inc., 2041 N. Mosley, AM 7-6293. 

KENTUCKY: HENDERSON-P. B. & S. Chemical Co., 1100 N. Adams 
St., VA 7-3545. LOUISVILLE-Globe Chemical Co., 105 N. 15th St., 
JU 7-6506; Love Chemical Co., 1400 S. 12th St., ME 5-7803; McKesson 
& Robbins, Inc., Merchants Chemical Branch, 4007 Crittenden Dr., 
EM 6-1406; Wm. Lynn Chemical Co., 721 W. Washington St., 
583-8369; B. Preiser Co., Inc., 949 S. Third St., JU 3-0666. 

LOUISIANA: NEW ORLEANS-W. H. Curtin Co., 621 Celeste St., 
524-0475. 

MARYLAND: BALTIMORE-Leidy Chemicals Corp., 900 S. Eutaw St., 
MU 5-2200. 

MASSACHUSETTS: CAMBRIDGE-Central Scientific Co., 79 Amherst 
St., PR 6-1800. FRAMINGHAM-Axton-Cross Corp., 817 Waverly St., 
TR 2-4378. SPRINGFIELD-Hampden Color & Chemical Co., P.O. Box 
558, RE 2-2112. WORCESTLR-Worcester Chemical Dist. Corp., 100 
Webster St., PL 6-3586. 

MICHIGAN: DETROIT-Eaton Chemical & Dyestuff Co., 1490 Franklin 
St., WO 2-5216; Udylite Corp., 1651 E. Grand Blvd., WA 1-3500. 
GRAND RAPIDS-Wolverine Solvents & Chemicals Co., 2940 Stafford 
Ave., S.W., CH 5-9111. LANSING-Carrier-Stephens Co., P.O. Box 501, 
IV 2-0838. WARREN-Udylite Corp., 2144 Hoover Rd., SL 7-8200. 

MINNESOTA: DULUTH - McKesson & Robbins, Inc., RA 7-4666. 
HIBBING-Lerlab Supply Co., P.O. Box 810, AM 2-3456. MINNEAPOLIS 
-McKesson & Robbins, Inc., Merchants Chemical Branch, 111 22nd 
Ave., N.E., ST 9-2403. ST. PAUL-Lyon Chemicals, Inc., 2305 Hamp- 
den Ave., MI 6-1351. 

MISSOURI: KANSAS CITY-Barada & Page Co., Division McKesson & 
Robbins, Inc., Guinotte & Michigan Aves., VI 2-6240. ST. LOUWS- 
Barada & Page Co., Div. McKesson & Robbins, Inc., Foot of Destreham 
St., CE 1-0944. 

NEBRASKA: OMAHA-McKesson & Robbins, Inc., 605 Leavenworth 
St., 341-4755. 

NEW JERSEY: PATERSON-Brown Chemical Co., 181 Warren St., 
MU 4-0388. MOUNTAINSIDE-Central Scientific Co., 237 Sheffield St., 
AD 3-2000. NEWARK-Dooner & Smith Chemical Co., 374 Mulberry 
St., MA 3-1905. 

NEW MEXICO: ALBUQUERQUE-Van Waters & Rogers, Inc., 324 
Industrial Ave., N.E., Dl 4-3407. 

NEW YORK: BINGHAMTON -Collier Chemicals, 17 Broad St., 
RA 3-5455. BROOKLYN-Enequist Chemical Co., 100 Varick Ave., 
HY 7-1200; Robinson Bros. Chemicals, Inc., 255 Randolph St., 
HY 7-0043. GLOVERSVILLE-S. H. Ireland Chemical Co., JO 6-3173. 
NEW YORK CITY-Berg Chemical Co., 441 W. 37th St., LO 3-2684; 
McKesson & Robbins, Inc., 155 E. 44th St., YU 6-6400; Standard 
Scientific & Supply Co., 808 Broadway, SP 7-0660. NORTH TONA- 
WANDA-Riverside Chemical Co., River & Rosch Rd., NX 2-1350. 
RENSSELAER -Eastern Chemicals, Inc., South St., HO 5-2474. 
ROCHESTER -H & W Chemicals, Inc., 182-200 Anderson Ave., 
GR 3-6650. UTICA -Monarch Chemicals, Inc., 420 Broad St., 
RE 2-6151. 

NORTH CAROLINA: CHARLOTTE-F. H. Ross & Co., 3930 Glenwood 
Dr., EX 2-2121. DURHAM-Cardinal Products Co., P.O. Box 1611, 
681-2017. ELON COLLEGE-Carolina Biol. Supply Co., JU 4-8801. 
GREENSBORO-Axton-Cross Co., 2605 Branchwood Dr., 275-7208. 

OHIO: AKRON-Farley Chemical & Solvents Co., 309 Silver St., 
PO 2-7261. CANTON-Bison Corporation, Canton Platers Supply Div., 
1936 Allen Ave., GL 5-0284. CINCINNATI-Harshaw Chemical Co., 
Harshaw Scientific Div., 6265 Wiehe Rd., RE 1-9100; Laboratory 
Services, Inc., 4024 Rosslyn Dr., BR 1-5700. McKinley Litho Supply 
Co., Inc., 1623 John St., CH 1-6323; Merchants Chemical Branch, 
McKesson & Robbins, Inc., 3025 Exon Ave., PR 1-4311. CLEVELAND- 
Chemical Rubber Co., 2310 Superior Ave., SU 1-8330; Harshaw 
Chemical Co., 1945 E. 97th St., RA 1-8300; Inland Chemical Corp., 
1681 Fall St., MA 1-5897; Harold M. Pitman Co., 3501 W. 140th St., 
WI 1-5250; Platers Supply Co., 2059 Hamilton St., TO 1-6670. 
COLUMBUS-Globe Chemical Co., 648 Concrea, BE 1-3671; McKesson 
& Robbins, Inc., Merchants Chemical Branch, 1795 S. High St., 
HI 3-7629. DAYTON-Globe Chemical Co., 967 Deeds Ave., BA 2-4035; 
Industrial Chemical Prod. Co., 422 E. Bacon St., BA 2-6391. LIMA- 
Inland Chemical Corp., 619 N. Jackson St., 223-2075. ST. BERNARD- 
Globe Chemical Co., Murray Rd. & Big Four R.R., AV 1-7400. TOLEDO 
-Inland Chemical Corp., 1120 Bush St., CH 3-5296; Rigby Scientific 
Co., 5649 Alexis Rd., TU 2-2028. YOUNGSTOWN-Superior Chemical 
Products Co., 40 N. Watt St., RI 4-4151. 

OKLAHOMA: OKLAHOMA CITY-McKesson & Robbins, Inc., 1700 W. 
Grand Ave., CE 2-1351. TULSA-Chemical Products, Inc., 501 W. 
First St., LU 7-8135. 

OREGON: PORTLAND-Van Waters & Rogers, 3950 Northwest Yeon 
Ave., CA 2-1721. 

PENNSYLVANIA: PHILADELPHIA-Phillips & Jacobs Co., 622 Race 
St., WA 2-3655; Pioneer Salt Co., 940 N. Delaware Ave., MA 7-1200. 
YORK-North Chemical Company, 609 E. King St., 5584. 

RHODE ISLAND: PROVIDENCE-McKesson & Robbins, Inc., 68 
Traverse, GA 1-0262. 

SOUTH CAROLINA: CHARLESTON-Burris Products Co., Stark Indus- 
trial Park, SH 4-7421. 

SOUTH DAKOTA: RAPID CITY-Tri State Milling Co., Fl 2-6172. 

TENNESSEE: CHATTANOOGA- Burkart Schier Chemical Co., 1228 
Chestnut St., AM 6-0101. KNOXVILLE-Burkart Schier Chemical Co., 
1705 Boone, N.E., 522-1119. MEMPHIS-Ideal Chemical & Supply 
Co., 1301 Heistan Ave., BR 6-7331. NASHVILLE-Burkart Schier 
Chemical Co., 809 16th Ave., N., AL 5-0487. 

TEXAS: AMARILLO-State Chemical Co., 100 Houston St., DR 3-4253. 
DALLAS-W. H. Curtin & Co., 1812 Griffin St., RI 7-2503. EL PASO- 
Van Waters & Rogers, 6980 Market Ave., PR 8-7225. HOUSTON- 
W. H. Curtin & Co., 4220 Jefferson Ave., WA 3-1661; Harshaw 
Chemical Co., Harshaw Scientific Div., 6622 Supply Row, WA 3-1627; 
Refinery Supply Co., Sub. of Central Scientific Co., 6610 Stillwell St., 
M l 4-1401. 

UTAH: SALT LAKE CITY-Van Waters & Rogers, 650 W. Eighth South, 
DA 8-1112. 

WASHINGTON: SEATTLE-Van Waters & Rogers, 4000 First Avenue 
South, MA 4-5050. SPOKANE-Van Waters & Rogers, North 809 
Washington St., RI 7-4183. 

WEST VIRGINIA: CHARLESTON-B. Preiser Co., Inc., 900 MacCorkle 
Ave., S. W., Dl 3-5515. HUNTINGTON-Cabell Chemical Company, 
101 22nd St., 2-3122. 

WISCONSIN: APPLETON-McKesson & Robbins, Inc., Merchants 
Chemical Branch, 1836 W. Rogers Ave., RE 4-9888. MILWAUKEE- 
McKesson & Robbins, Inc., Merchants Chemical Branch, 1100 S. 
Barclay St., Ml 5-7909; Topp Oil & Chemical Co., 1033 N. Hawley Rd., 
BL 8-4235. 

November, 1962 
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NEW 
CHROMATOGRAPH'S 
DIFFERENTIAL FLAME 
IONIZATION DETECTOR 
ADDS SENSITIVITY 
TO BASELINE STABILITY 
Perkin-Elmer's new Model 800 is the first 
gas chromatograph to give you a differen- 
tial flame ionization detector. Combined 

with dual columns and a highly-accurate 
linear temperature programmer, it pro- 
vides high sensitivity and range with 
maximum baseline stability, particularly 
in the analysis of trace components at high 
temperatures. 
Dual columns can completely cancel out 
the effects of column substrate bleeding 
during either programmed or isothermal 
analyses, allowing full use of the ioniza- 
tion detector's inherent sensitivity. Dual 

injection ports permit you to use either 
column independently. 
A high-velocity circulating air oven, coimn 
bined with a precision programming syss 
tern, allows seventeen linear heating rates 
from 0.5 to 50'C per minute; top oven 
temperature is 400'C. 
For more information on the Model 800 
gas chromatograph, write to Instrument 
Division, Perkin-Elmer Corporation, 910 
Main Avenue, Norwalk, Connecticut. 

..- P _ * 4 l _ 

,...c ,: . * _ 

_* _~ I4, lI|llS.X 

4,- -4 

ON4II.I 

_* _ I 11-- I I ' 4 = -- 

-4-.-I 
. 

. 

, 

4444-~ ~~~~~~------- ------- ---------------- 



960 liters/min., 450 liters/min., 
0.1 microns 0.05 microns 

HYPERVAC 100 HYVAC 45 

280 liters/mi'., 140 liters/min., 
0.05 microns 0.1 microns 

HYVAC 28 HYVAC 14 

79 liters/min., 57 liters/mmn., 
O 1 microns 0.1 microns- 

HYVAC 7 M EGAVAC 

25 liters/min., 10 liters/min., 
0.1 microns 0.3 microns 

HYVAC 2 HYVAC 

14 liesm. 35 liters/mm.,| | 

10.05 microns 15.0 microns 

HYVAC S1 PRESSVAC 

1048 rsmn 1 ier/i 

GUARANTEED 
VACUUM, WITH 

HIGH CAPACITY 

Be sure you get them 
both at lower cost 

Try a Cenco pump for 30 days. Choose from 
Cenco's complete line of over 100 high vacuum 
pumps. Designed to meet the most exacting re- 
quirements of industrial and research applica- 
tions, Cenco pumps are faster, more efficient and 
quieter than higher priced pumps. Absence of com- 
plicated assemblies assures longer, faultless opera- 
tion and permits routine maintenance on location 
without special training or custom fitted parts. 

You'll find that Cenco pumps operate perfectly 
under even the most severe situations. They last 
longer and perform better than pumps costing 
far more. 

Any of the ten pumps shown on this page are 
available on a 30-day free trial basis with no obli- 
gation. Indicate below which pump you would 
like to have shipped for your personal evaluation 
under your working conditions. Tear out and 
attach to your letterhead. 

VACUUM GUARANTEED CAPACITY 
PUMP VACUUM at atmosphere CENCO 

(mounted) (microns of Hg.) (liters/min.) NUMBER EACH 

HYPERVAC 100** 0.1 960 93033 $2326.50 

HYVAC 45 0.05 450 91955 $ 625.00 

HYVAC 28 0.05 280 91905-1 $ 550.00 

HYVAC 14 0.1 140 91705-1 $ 388.00 

HYVAC 7 0.1 79 91506-1 $ 284.25 

MEGAVAC 0.1 57 92003-1 $ 258.50 

HYVAC 2* 0.1 25 91305-1 $ 181.00 

HYVAC* 0.3 10 91105-1 $ 119.00 

HYVAC S14 10.0 140 90605-1 $ 225.00 

PRESSOVAC* 15.0 35 90510-1 $ 103.00 

(Mounted with 115-220v., 60 cycle AC motor unless otherwise noted.) 
** 220/440v. 
* 115v. 

CENTRAL SCIENTIFIC 
a division of Cenco instruments Corp. 1700 W. Irving Park Rd. * ChIcago. 13, 111. 

BRANCH OFFICES: Mountainside * Somerville 
* Birmingham * Montreal * Toronto * Vancouver j~II II 
* Edmonton * Ottawa * Los Angeles * Santa Clara * rUaIEIE 
* Tulsa * Houston * Phoenix_ __ 
Export Department, 6450 W. Cortland St.. Chicago 35. 111. W 
European Sales Office, Cenco S.A, Breda, The Netherlands 
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"W ATCH THAT SYRINGE~~~~~~...says an announcer in a current. 
Shell Oil Company television demonstration. Naturally, Shell is not selling Hamilton microliter syringes 

but they are using one to inject an accurate 0.01 ml of antiknock mix directly into. a carburetor 
containing 90 ml of gasoline. Filmed at Shell Development Company Laboratories, Emeryville, Cali-. 
fornia, this demonstration shows the almost instantaneous benefit of this tiny portion of antiknock mix 
in Super Shell gasoline. Quick mixing was provided by the high velocity stream produced by the -syringe 
needle. No loss of liquid or vapor to the surrounding air was a stringent but necessary requirement. 
Shell says that without the inherent handling safety provided by the syringe, this television demonstra-. 
tion would not have been possible. Like Shell scientists, research people in many fields of science and 
industry have discovered that they can depend on Hamilton for precision measuring equipment. Hamilton 
manufactures a complete line of precision syringes fro m' a capacity of 0.5 d.4 to 500,ul and other related 
chromatograph equipment. 

7~ DEEME 196 104 



NO JUSTI BLOOD GAS TENSIONS .. . 

4 lE 

3s~~~~~ggE~ 

THE ASTRUP 

ULRA-MICRO 

APPARATUS 

hy Raldiometer 

a complete system 
for blood acidbase 
measurements 
* FAST 
* RELIABLE 
* FIELD PROVEN 
* ULTRA-MICRO 

In the increasingly important field of 
acid-base balance in the blood system, 
no reliable diagnosis can be made 
from pH alone, - or from pC02 

alone. 

Respiratory and Metabolic distur- 
bances are difficult to identify and 
segregate for therapy, unless all the 
parameters of the acid-base status are 
known. 

The Astrup Technique includes not 
only an Ultra-Micro arterial blood 
sampling method, but - with the 
Radiometer AMEI -a complete sys- 
tem for exposing and evaluating all 
the separate factors related to both 
the volatile and fixed acids in the 
system. 

Quick, reliable, and field proven, the 
AME1 requires only a few moments, 
and a few drops of blood, to accu- 
rately define all the values of: pH, 
C02 tension, Bicarbonates (both Actual 
and Standard), Buffer Base, total C02, 
and a figure of excess acid or base in 
the system for chemical therapy. 

The unit is completely self-contained 
for both sampling and measurement, 
and is mounted in a wheeled cabinet 
for rapid movement from clinical to 
research laboratory, to surgery or to 
intensive care wards. 

Write for complete literature and 
reprints of pertinent scientific papers 
- and should you wish it, a list of the 
many distinguished and satisfied users 
in your area. 

(Radiometer also supplies a Modular 
system of similar instrumentation for 
fixed installation on a bench top.) 

I 0 0 . . - 0.~~~~~~~~~~~~~~~~~~~~~~~~ I 
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VVORLD'S FIRST TRULY PORTABLEy SELF-POVVERED 
DATA RECORDERFROM LOCKHEED' 

f'.- - .'."& -- - 

WEIGHS ONLY 25 POUNDS! 
7 DECEMBER 1962 

Now you can carry a portable pre- 
cision recorder and record data in 
remote or difficult locations without 
the need for external power. The 
new Lockheed 411 Instrumentation 
Tape Recorder/Reproducer weighs 
only 25 pounds, is completely 
battery-powered yet has precision 
features and performance character- 
istics of console instruments. 

It can record 4 tracks, FM or direct, 
at 3 switchable speeds on standard 
7-inch reels. Ideal for recording all 
kinds of precision data: shock, 
vibration, temperature, pressure, 
voltage, torque, acceleration, flow, 
acoustics and shaft rotation, etc. 

MAIL COUPON TODAY for full 
information. Lockheed Electronics 
Company, Industrial Technology 
Group, Metuchen, N. J., a Division 
of Lockheed Aircraft Corporation. 

I Lockheed Electronics Company 
Instrumentation Sales, Dept. S-12 
Metuchen, N. J. 

| Mr. Bernard Mayer: Send me free product. 
specification folders on the Lockheed 411 
Instrumentation Recorder/Reproducer. I 
NAME 

TITLE I 
COMPANY I 

I ADDRESS I 
I CITY STAT E | 
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On Display at the Annual Meeting... 

The following books and others of our titles, can be seen, at the booth of THE COM'BINED 
BOOK EXHIBIT, INC. 

Causey: ELECTRON MICROSCOPY-A Textbook for Students of Medicine and 
Biology 

247 pp., 165 figs., 1962 $9.50 

Combustion Institute: EIGHTH SYMPOSIUM (INTERNATIONAL) ON COM- 
BUSTION 

1187 pp., 932 figs., 1962 $31.00 

Conn: BIOLOGICAL STAINS-A Handbook on the Nature and Uses of the Dyes 
Employed in the Biological Laboratory, 7th ed. 

365 pp., 27 figs., 1961 $9.00 

Conn, Darrow & Emmel: STAINING PROCEDURES-Used by the Biological 
Stain Commission, 2nd ed. 

304 pp., spiral binding, 1960 $5.00 

Gurr: STAINING, PRACTICAL AND THEORETICAL (ANIMAL TISSUES) 
643 pp., 1962 $16.00 

Larson, Haag & Silvette: TOBACCO: EXPERIMENTAL AND CLINICAL STUD- 
IES-A Comprehensive Account of the World Literature 

943 pp., 4 figs., 1961 $20.00 

Nairn: FLUORESCENT PROTEIN TRACING 
296 pp., 39 figs., 51 pls1., 1962 $8.75 

Rhodes & van Rooyen: TEXTBOOK OF VIROLOGY, 4th ed. 
613 pp., 150 figs., 1962 013.50 

Sharp: INORGANIC CHEMISTRY-A Textbook for Students of Pharmacy, Medi- 
cine and Allied Sciences 

336 pp., 24 figs., 1962 $8.00 

Smith: BIOLOGICAL EFFECTS OF FREEZING AND SUPERCOOLING-(Mon- 
ographs of the Physiological Society, No. 9) 

474 pp., 156 figs., 1961 $11.00 

STEDMAN'S MEDICAL DICTIONARY, 20th ed. 
1760 pp., many text figs., 31 pls. (16 color) $14.95 

Wleesner: GENERAL ZOOLOGICAL MICROTECHNIQUE 
241 pp., 25 figs., spiral binding $5.25 

Young: SEX AND INTERNAL SECRETIONS, 3rd ed. 
2 volumes, 1639 pp., 250 figs. (3 color), 1961, sold in sets only $15.00 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MARYLAND, U.S.A. 
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Don't turn your back on Flame Photometry! 
UNTIL YOU TRY UNICAM 

If you think that Flame analysis is too limiting for 
your work, reserve judgment until you see the new 
Unicam SP-900 Flame Spectrophotometer. 
The Unicam is not an "attachment" or compromise 
instrument, but a complete Spectrophotometer, de- 
signed specifically for emission work. Now you can 
consider flame analysis for elements other than the 
Alkali Earth Metals. Manganese, Copper, Boron, 
Magnesium, Silver and many others are being done 
routinely on the SP-900. 
Unicam's unique burner and atomizer design, coupled 
with superior electronics, gives stability and repro- 
ducibility never before seen with a flame instrument. 
Permits use of new addition and buffer techniques for 
the elimination of mutual interferences. 

The high light gathering power of the monochromator 
and the excellent resolution of the optical system, en- 
ables the SP-900 to reduce spectral interference to a 
minimum. 

The SP-900 has other noteworthy features. Standard 
readout is with a spot galvanometer and the addition of 
any 10 mv external recorder makes the SP-900 a full 
recording flame spectrophotometer. 

So don't sacrifice the inherent speed and accuracy that 
is possible with flame photometry until you try the 
Unicam SP-900. 
Write today for the Unicam SP-900 Bulletin and to 
arrange a demonstration of this startling new instru- 
ment. 

J. C. O'Connell Co. Western Scientific Associates 
P.O. Box 362 Box 113 

New Canaan, Conn. San Ramon, California 

__________________________ Wilkens-Anderson Co. 
4525 W. Division St. 

INSTRUMENTS, LIMITED, CAMBRIDGE, ENGLAND Chicago 51, Illinois 

Instruments, accessories and service available through our distributors. 
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PHARMACiA 
LEADING IN DEXTRAK 

CHEMISTRY 

- 

_~A 

4A 

SWItiADEX get particle with immobile water 
0 

large molecule 

small .molecule 

*1. Outsidewater replaced bysolution 

2%Small molecules move into the gel 
until equilibrium 

3. Volume outside gel particles re- 
placed by water 

/ 

4. Small molecules move from the 
gel until equilibrium 

'WV 

5. Outside volume replaced by water 
to empty gel particles completely 

For complete and 
continuing information 

on SEPHADEX, and 
GEL FILTRATION, 
send the coupon 

with your letterhead. 

7 DECEMBER 1962 

LBIlLE e with N n>P 

MACROMOLECULES JJUUA 
Dry SEPHADEX is simply added to solution containing high molecular weight 
solutes. Water and salts are absorbed by the swelling SEPHADEX grains; these 
are removed by centrifugation or filtration. Ionic strength and pH are 
unchanged. Repeating this process yields- 

high concentration increase * minimum loss of solute 

Reference: Flodin, P., Gelotte, B., Porath, J.: A method for concentrating solutes of high molecular weight, 
Nature, vol. 188, pp. 493-494, 1960. 

AMONG OTHER APPLICATIONS 
... tested and proved ... 

a) Desalting colloid solutions-SEPHADEX 
allows rapid and complete desalting, elim- 
inating time-consuming, imperfect dialy- 
sis methods. 
b) Exchanging buffer mediums-SEPHADEX 
assures easy and fast changing of buffer 
mediums prior to ion-exchange chroma- 
tography or electrophoresis. 
c) Fractionating polymers-SEPHADEX per- 
mits accurate and efficient fractionation of 
homologous polymers by molecular weight. 
d) Purification and group separation - 
SEPHADEX makes possible fractionation of 
complex mixtures, extracts-etc. 
e) Partition chromatography- SEPHADEX 

is valuable in two-phase systems when the 
aqueous phase must be stationary and the 
other mobile. 
f) Adsorption chromatography-SEPHADEX 
adsorbs some aromatic and heterocyclic 
compounds, a fact which can be utilized 
for separation. 
SEPHADEX is supplied in these types: (with 
lower limit for complete exclusion) G-25: 
MW 3,500-4,500; G-50: MW 8,000O 
10,000; G-75: MW 40,000-50,000. 
All of the types are .in the following sieve 
fractions: Coarse for industrial uses and 
when high flow rates are important; me- 
dium for standard laboratory usage; and 
fine for experiments where high resolution 
is essential. 

PHARMACIA FINE CHEMICALS, INC. 
Department D, 501 Fifth Avenue, New York 17, New York 

Send me SEPHADEX Send me regularly Gel S-12 
brochure LI Filtration Abstracts 

Name5 

Company 

Address-,. .Am . , 
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monitoring 

, . . across the spectrum 

l With just a turn of a DIAL 

To learn how you can save time while assuring positive 
identifications-even in the presence of highly absorbing 
solvents-write direct for complete details on the new 
Vanguard Model 1056 Automatic UV Analyzer. 

* Analyzes across the spectrum-from 200 to'400 mili-i 
microns 

* Particularly well-suited for gradient elution techniques-. 
even when highly absorbing solvents are utilized 

* Monochromator-coupled hydrogen light source permits 
selective dialing across UV spectrum 

* Automatic chart recorder marking system locates ab. 
sorbing materials by test tube 

. Compatible with all Fraction Collectors-regardless of 
make or model 

. Fully transistorized for long, precision service 

Now with just a turn of a dial you can continuously monitor 
column effluent for compounds absorbing at any wave 
length in the ultraviolet spectrum. Vanguard's all-new 
Model 1056 Automatic UV Analyzer performs with greater 
sensitivity and versatility than ever thought possible. Dual- 
beam operation utilizing sample and reference cuvettes 
provides continuous base line compensation for gradient 
elutions and for other applications where the optical density 
of the eluent may change. Operates with minimum super- 
vision and compatible with all Fraction Collectors. Auto- 
matic chart recorder marking system speeds identification 
by quickly and accurately locating test tubes in which 
absorbing materials are loGated. 

S~~~ 

x ! x 

INSTRUMENT COMPANY 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P.O. Box 244 . LaGrange, Illinois Fleetwood 4-5656 

Regional Offices: New York, New York, 520 Fifth Avenue, TN 7-1998; San Francisco, California, 115 New Montgomery Street, EXbrook 2-0511 
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Manufacturers of Scientific Instruments and Automatic Control 
Systems for Industry and Research for two decades... 

kqa...... 
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Ratio Rec ordersferential X 

Air ~ ~ ~ ~ ~ ~ ~ TE Pollutio PRODUCT 

Maotolr T, p Light Scurtattering Photometer 

Visualtic Recording Mass Collecting Differential Pi Recording 
Refractometers PrecisionBoreGlassTubing-roundsquareiConalyzers 

Optical Bences Flow metrs and tube ContinuousRecRedongers . ......r 

PHOENIX~~~OHE PHOENINIX PROUCTS OMAN 

Calorimeters0Nort CalorimetricAbortio Chlaells a0 Genslvassseeipatrdanbls 

Refractometers Precision Bore Glass1Tubing-round,3square,8Continuous Flow Calorimeter 
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The New Brunswick Scientific Company Presents The PsycroTherm"TM 

A CONTROLLED-ENVIRONMENT 

INCUBATOR-SHAKER 
U.S. Patent No. 3,002,895 

n~~~~~~~~~~~~~~~~~ g; Hi tgtys atdcabr 
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I'M~ ~~~~~~~~~~~"/* ' 
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Gassing facilities provided 
for cirulatin gs in the, 

Conditions of Temperature, Atmosphere, and Agitationtihlseedcabr 

THE PSYCROTHERM is a rigidly con- 
trolled environmental incubator with 
a continuous-duty shaking mechan- 
ism. Though it occupies compara- 
tively little floor area, it has 101/2 
cubic feet of usable work space in 
the incubation chamber, where static 
and shake cultures can be incubated 
simultaneously or separately. 

A VERSATILE UNIT 
With fully integrated heating and 
refrigeration systems the unit is ideal 
for work with psycrophilic, meso- 
philic, and thermophilic systems. 
Temperatures can be accurately reg- 
ulated from 0? C to 60? C with a con- 
trol tolerance and temperature 
gradient both within + 0.5? C. In 
non-refrigerated units, the tempera- 
ture range is from ambient to 60? C, 
with the same tolerance and gradient 
as above. 

There are many interchangeable 
shaker platforms. They have large 
capacities for flasks, tubes, and other 
culture and reaction vessels. 
7 DECEMBER 1962 

CHOICE OF SHAKER MECHANISMS 
The degree of agitation can be se- 
lected and the temperature controlled 
for the growth of aerobic and anaero- 
bic organisms. Models are available 
with either Gyrotory?9 or reciprocal 
agitation, and illumination for pho- 
tosynthesis studies. The PSYCRO- 
THERM can also be used as a BOD 
incubator. 

CONTINUOUS DUTY SHAKING, 
The shaking mechanisms are preci- 

sion built for continuous operation, 
long life, and for smooth, quiet, 
reproducible agitation. Speed is ad- 
justed mechanically and will never 
drift nor vary when workloads or 
voltages change. The rotary shaker 
mechanism has a range of speeds be- 
tween 50 rpm and 400 rpm. The 
reciprocating shaker mechanism has 
an adjustable stroke from 0 to 31/2'" 
and a speed range between 40 and 
285 oscillations per minute. 

OVERALL DIMENSIONS: Width 40", Depth 29", Height 65" 
CHAMBER DIMENSIONS: Width 321/2", Depth 21", Height 26" 

UNCONDITIONAL ONE-YEAR WARRANTY 

Write for Catalog G26S/7272 . X 

NEW BRUNSWICK SCIENTIFIC CO.,-INC. 

P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
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1. Full 10" Chart 
2. 1/10% Accuracy of Measurement 
3. 10 Standardized Polarizing 

Ranges 
4. Low Cost 
This Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and 
the highest accuracy and current sensi- 
tivity at the lowest price of any pen 
writing polarographic instrument meet- 
ing these specifications. 

It offers you optimum specifications 
based on over twenty years of leadership 
in design, manufacture and service in 
this specialized field of analysis. 

The polarographic method is capable 
of reproducibility to 1/10% and analyt- 
ical accuracy to l/2%. To make use of this 
facility, the instrument must be accurate 
to I/ 10% and chart space must be pro- 
vided for recording large steps to achieve 
measuring precision. We strongly advise 
against the purchase of any polarogra- 
phic- instrument using miniature (5 inch) 
charts and low gain balancing systems 
in the 1% order of precision. 

This Model XV is adaptable to 10-6M 
determinations with the S-29315 Micro 
Range Extender. 

SPECIFICATIONS 
Current Ranges: 19, from .003 to 1.0 4.A/mm. 
Polarizing Ranges, volts: 0 to -1; -1 to-2; -2 to 
-3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1; 
o to -3; +1.5 to -1.5. 
Balancing Speed: standard, 10 seconds; 1 
second or 4 seconds optional. 

Bridge Drive: synchronous, continuous re- 
peating, reversible; rotation time, 10 minutes. 

Chart Scale: current axis, 250 mm; voltage 
axis, 10 inches equals one bridge revolution. 

Current Accuracy: 1/10% 

Voltage Accuracy: M% 

Chart Drive: synchronous, 1 inch per minute 
standard; other speeds optional. 

Writing Plate: 10iY x 12Y. inches; angle of 
slope, 300. 

Standardization: manual against internal cad- 
mium sulfate standard cell for both current 
and voltage. 

Damping: RC, four stage, 

Pen: ball point; Leroy type optional. 

Suppression: zero displacement control, mer- 
cury cell powered, 6 times chart width, upscale 
or downscale. 

Potentiometric Range: 2.5 millivolts, usable 
as general potentiometric recorder. 

Finish: case, enameled steel; panels, anodized 
aluminum; writing plate, polished stainless 
steel; knobs and dials, chromium plated and 
buffed. 

Dimensions: 23 x 17 x 10 inches. 

Net Weight: 65 pounds. 

S-29310 Sargent Model XV Recording 
Polarograph with accessories and sup- 
plies . $1585.00 
For complete information write for Sargent 
Bulletin P. 

E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich. Dallas 35, Texas . Birmingham 4, Ala. 

Springfield, New Jersey * Anaheim, California 

SARG ENT 
Scientific Laboratory Instruments 
Apparatus * Supplies e hemicals 
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RC-2 Automatic Superspeed Refrigerated 
Centrifuge* - 17,500 rpm -37,000 x G 

Accepts six different rotors 
on Gyro-Action direct drive 

------~~~ ~ ~ ~ ~ ----- --- - ---- ---- - ---- 

RC-3 Automatic Refrigerated 
Centrif ugeC - 5n000 rpm - 5,140 er-3 Automatic Superspeed Centrifuget 

x~ xG- 70 seconds to top speed, - 17,000 rpm -34,800 xG 90 seconds to stop. Ideal with push-button simplicity 
for routine operations and armor-plate safety 

SS-4 Enclosed Superspeed Centrifuget 
- 17,000 rpm -34,800 x 0 with 

removable control panel for cold 
Ribi Refrigerated Cell Fractionator- forRefrigeratedoou 
isolating celf walls and subcellular 
particles of the cytoplasm 

\ __ ~~~~~~~~~~~~~~"Porter-Blum" MT-1 Ulltra-Microtorn _ 
\ ~~~~~~~~~~~~~~~1/40/Ato 1/2, -for electron 

Omni-Mixer Micro-Macro and light microscopy 
Homogenizer for processing - 

0.5 ml to 2,000 ml. Speeds 
with Micro- Attachment 

up to 50,000 rpm *@Adaptable to "'Szent-Gyorgyi & Blum" 
up to 50 000 rpm Tube Type Continuous Flow System 

100 A to 41-automatic operation 

Researchers in every branch of the 
life sciences in more than thirty different countries rely on the Centrifuges and Labora- 
tory Instruments with the SERVALL trademark.1 

Centrifuges offering a full range of forces up to 37,000 x G, and a wide selection of 
angle, horizontal and special purpose rotors, provide the researcher with the utmost in 
versatility. Models include refrigerated, non-refrigerated, automatic, manual, remote con- 
trol, and continuous flo:w. 

SERVALL's unequalled quality of design 
and reliability is available also in the 
prize-winning Ribi Refrigerated Cell Fraction- 
ator,- "Porter-Blum"' Microtomes, and the 
Omni-Mixer Micro-Macro Homogenizer. 

7 DECEMBER 1962 

hA Soran -l Ine. 
NORWALK * CONNECTICUT 

For descriptive literature on the above 
please ask us for Bulletin SC-12GCW 
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IV1JEDJUM?EO LE 

\I Check the A- W books you wish to examine 
at our A.A.A.S. Annual Meeting Exhibit ... 

in BIOLOGY and MEDICINE 

TWENTY-SIX AFTERNOONS OF BIOLOGY: 
An Introductory Laboratory Manual 
by George Wald, et al. $2.75 

MOLECULAR BIOPHYSICS 
by Setlow and Pollard $11.75 

THE BRAIN AS A COMPUTER 
by George $9.00 

ATLAS OF ELECTROENCEPHALOGRAPHY IN THE 
DEVELOPING MONKEY 
by Caveness $17.50 

RADIATION BIOLOGY AND MEDICINE 
by Claus $15.00 

in EARTH SCIENCES 

INTRODUCTION TO PHYSICAL OCEANOGRAPHY 
by von Arx $12.50 

EARTH, SEA, AND AIR 
-A Survey of the Geophysical Sciences 
by Spar $2.95 

SPECTROCHEMICAL ANALYSIS 2nd Ed. 
by Ahrens & Taylor $15.00 

PHYSICAL GEOCHEMISTRY 
by Smith (in press) probably $15.00 

in RUSSIAN/ENGLISH 

ESSENTIALS OF SCIENTIFIC RUSSIAN 
for a sound reading knowledge of Russian 
scientific literature 
by Starchuk and Chanal $5.95 

in CHEMISTRY- 

INTRODUCTION TO THEORETICAL PHYSICAL 
CHEMISTRY 
by Golden $9.75 

INTRODUCTION TO STATISTICAL 
THERMODYNAMICS 
by Hill $10.75 

CHEMICAL INSTRUMENTATION 
by Strobel $9.75 

ELEMENTS OF CHEMICAL THERMODYNAMICS 
by Nash $2.95 

ABSORPTION SPECTRA AND CHEMICAL BONDING 
IN COMPLEXES 
by Jorgensen $10.00 

INTRODUCTION TO THE CHEMISTRY OF 
COMPLEX COMPOUNDS 
by Grinberg $15.00 

THE APPLICATION OF MATHEMATICAL 
STATISTICS TO CHEMICAL ANALYSIS 
by Nalimov probably $11.75 

REACTION HEATS AND BOND STRENGTHS 
by Mortimer $5.00 

COLLECTION OF PROBLEMS IN PHYSICAL 
CHEMISTRY 
by Bares, et al. $9.75 

NUCLEAR CHEMISTRY AND ITS APPLICATIONS 
by Haissinsky probably $15.00 

Bring this page with you to our A.A.A.S. 
Exhibit, or mail direct with your name 
and business address for 10-day exami- 
nation copies. 

the sign of excellence in scientific and engineering books 

ADDISON-WESLEY PUBLISHING COMPANY, INC. 
503 South Street * Reading, Massachusetts * Palo Alto * London 
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We'll demonstrate why SIP nuclear diagnostic systems will never be 

a collector's item 
With S/P diagnostic radioisotope systems all 
basic units may be expanded to handle virtu- 
ally any procedure . . . they grow with your 
laboratory needs. The sophisticated modular 
building block design of these systems permits 
expansion, replacement or alteration without 
costly rebuilding- charges. And all of our 
RCL*-designed instruments are available 
completely transistorized for maximum reli- 
*RCL-Radiation Counter Laboratories 

ability and flexibility. Whether you are plan- 
ning an entire nuclear diagnostic system, look- 
ing for a single unit, or adding to your present 
instrumentation, call your S/P Representative 
for a demonstration. He'll prove -why the 
most-advanced nuclear instruments on the 
market today won't end up in an antique shop 
tomorrow. Or, if you prefer to arrange for a 
consultation, send a brief outline of your needs 
to: Technical Service Department ... 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta * Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City * Los Angeles 
Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington 
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The Venus Mission 

Mariner II is already a record-breaking success. The pre-calculated 
flight trajectory has been followed, all interplanetary experiments have 
functioned, and many engineering data have been acquired. Though 
Mariner II is now more than 23 million miles away, data from 90,000 
measurements a day are being received. 

In this issue we are pleased to present scientific results obtained 
during the interplanetary phase of the mission. Our pleasure con- 
trasts with corresponding sadnes's at five consecutive fiascos in the lunar 
program. The Venus shot is feasible for only a short period once every 
584 days. Yet our first real lunar or interplanetary triumph has attended 
the more difficult mission. 

The prerequisite for a successful space flight is functioning of all 
components. During launch phases, vibration and acceleration place 
unusual stresses on the vehicle. Even partial failure of one of hun- 
dreds of thousands of components can nullify the performance of all. 
After ascent to a circular parking orbit 115 miles from the earth, 
Mariner II was allowed to coast to a calculated point and was then 
boosted to escape velocity. During the next eight days the space 
craft was tracked to determine its path, and a slight corrective maneu- 
Ver was made. The magnitude of the guidance problem can easily 
be seen. When Mariner II misses Venus by 21,000 miles on 14 
December, it will be 26.3 million miles from Earth. The space craft 
will have traveled 182 million miles at highly variable speeds. Starting 
from rest with respect to Earth, the velocity rose quickly to 18,000 
miles per hour. The vehicle was later accelerated to 25,503 mph, a 
speed in excess of escape velocity. After three days the velocity had 
decreased to 6874 mph. Then the space craft was moving about the 
sun 6874 mph slower than the earth's 66,000 mph, that is, about 
59,400 mph. From that time the velocity of Mariner II increased 
as it moved toward the sun. The craft will attain a velocity of 84,000 
mph and catch up with Venus, which moves about the sun at 
78,300 mph. These figures make evident the complexity of calculating 
the trajectory and attaining it; this is only one facet of a successful 
flight. 

The experimental and engineering data sensors must operate, and 
their information must be transmitted back to Earth. Hence the 
space craft must be positioned so that the solar batteries can operate 
and the antenna is directed toward Earth. Miraculously, all the 
components of Mariner II have functioned. 

Prospects are excellent that worthwhile measurements will be made 
during planetary approach. At that time two additional instruments 
will be turned on, a microwave radiometer and an infrared radiometer. 
They should measure temperature distribution on Venus and tell 
whether there are discrete clouds with breaks. Previous measurements 
from Earth seem to indicate a surface temperature of 3000C, but this 
value is not universally accepted. 

The magnetic field of the planet will also be measured. If it is 
comparable with that of Earth, the observation will be interpreted as 
indicating that Venus has a hot molten core. Other similarities of 
Venus and Earth such as a history of differentiation would also be 
inferred. 

The striking success of Mariner IT is reassuring. We now have 
grounds to hope that the Space Administration will ultimately shake 
down into an organization capable of sponsoring and carrying out 
solid scientific research.-P.H.A. 
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*Solid-state circuits that meet the demanding require- 
ments of gamma counting are an exclusive feature of 
new Tri-Carb Liquid Scintillation Spectrometers. Even 
if you work only with Betas, the accuracy and stability 
of operation which gamma analysis demands are your 
assurance of superior beta counting performance. If you 
also work with gamma emitters, you'll appreciate the 
versatility that allows you to perform simultaneous single 
channel analysis from two detectors or dual channel 
gamma counting from a single detector. * Other 
features of new Iri-Carb Spectrometers: Tritium counting 
efficiency greater than 40%* 200 sample capacity auto- 
matic changer with high speed indexing and reset 
* simultaneous visual data presentation for timer and 
both channels of pulse-height analysis precise tem per- 
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129th 

Annual 

Meeting 

Philadelphia 
26-30 December 

Papers have been submitted, travel 
reservations are being made, and hotel 
accommodations are being confirmed- 
all in preparation for attendance at 
the 129th AAAS meeting in Philadel- 
phia, 26-30 December. With head- 
quarters at the Sheraton Hotel, this 
year's meeting will cover every prin- 
cipal field of science with representa- 
tion from practically every state in 
the union and from several foreign 
nations. Over 300 sessions have been 
planned by the 20 AAAS sections and 
the 87 participating societies. In addi- 
tion to the general sessions, several spe- 
cial sessions presented by outstanding 
authorities in their fields have been 
planned; they have been scheduled so 
as to not conflict with any other sym- 
posia. For more complete details con- 
cerning the Philadelphia meeting, con- 
sult the following pages of this issue 
and your General Program. 

(Top) The Rittenhouse Homestead. 
Built in 1707, it was the home of 
David Rittenhouse, America's first 
astronomer. Near the house is another 
ancient building which served as the 
first paper mill in A merica; it was 
erected and operated by the grand- 
father of the astronomer, William Rit- 
tenhouse. (Center) View of Philadel- 
phia. (Bottom) The oldest zoo in the 
United States opened its gates in 1874. 
Through the efforts of its Penrose Re- 
search Laboratory, the zoo has won 
international renown for its pioneering 
work in studying the dietary require- 
ments of captive animals and for its 
success in breeding rare animals and 
establishing longevity records for spe- 
cies in captivity. [Picture credits: top 
and bottom, Philadelphia Visitors and 
Convention Bureau; center, Greater 
Philadelphia Magazine.] 
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What To See and Do in Philadelphia 

Rich in tradition and landmarks, Phil- 
adelphia offers its visitors many places 
to visit and sights to see. A recom- 
mended way to view the historic shrines 
is a walking tour of Old Philadelphia. 

Independence Hall (1732), Chestnut 
at 6th St. Birthplace of the United 
States. Declaration of Independence 
adopted and Constitution written here. 
Home of the Liberty Bell . . . Congress 
Hall, Chestnut at 6th. U.S. Congress 
met here 1790-1800 . . . Old City Hall 
(1789), Chestnut at 5th. Home of the 
first U.S. Supreme Court, 1791-1800 
. . . American Philosophical Society 
Building (1789) (not open to public) 
5th St. side of Chestnut. Home of the 
oldest learned society in America 
(1743), founded by Benjamin Franklin 
. . . Second Bank of the United States, 
Chestnut St. between 4th and 5th. Also 
used as U.S. Custom House, it con- 
tains portraits of signers of the Consti- 
tution . . . Carpenter's Hall (1770), 
south from Chestnut St., between 3rd 
and 4th. Meeting place of the First 
Continental Congress . . . The First 
Bank of the United States (1795), Dock 
and 3rd. Oldest bank building in the 
United States and the first home of the 
Bank of the United States. Set up by 
Alexander Hamilton . . . Christ Church 
(Episcopal, 1695), Market and 2nd. 
Washington and members of the Con- 
tinental Congress worshipped here . . . 
Elf reth's Alley, nation's oldest residen- 
tial street . . . Betsy Ross House, 239 
Arch St. Home of the seamstress who 
made the first American flag . . . 
Friend's Meeting House, Arch at 4th. 
William Penn donated this land to the 
Quakers for a burial place; it was the 
first community cemetery in the city 
... Christ Church Burial Ground, Arch 
and 5th. Resting place of Benjamin 
Franklin and his wife . . . Washington 
Square, Walnut west from 6th. One of 
the four original squares provided by 
William Penn's plan for the City. The 
monument to the Revolutionary War's 
Unknown Soldier is located here . . . 
Atwater Kent Museum, 15 So. 7th St. 
History of Philadelphia depicted in 
hundreds of exhibits; scenes of Indian 
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and colonial life . .. Walnut St. Theatre 
(1808). Oldest theatre building in Phil- 
adelphia and one of the oldest in the 
United States . . . Mikveh Israel Cem- 
etery, Spruce and 8th. Burial ground of 
Haym Salomon, Revolutionary War 
financier, and Rebecca Gratz, model 
for Ivanhoe's "Rebecca." . . . Pennsyl- 
vania Hospital (1751), Spruce St. be- 
tween 8th and 9th. First hospital in 
the country, founded by Benjamin 
Franklin and Dr. Thomas Bond.... 
Old Pine Street Presbyterian Church 
(1768), Pine and 4th. Only colonial 
Presbyterian church still standing . . . 
St. Mary's Church (1763), 244 S. 4th 
St. Nation's first Catholic cathedral; 
Commodore John Barry, "father of the 
U.S. Navy," interred in graveyard.... 
Dilworth-Todd-Moyland House, Wal- 
nut and 4th. Home of Dolly Madison. 

Other points of interest which par- 
ticipants of the AAAS meeting will 
want to visit include museums, libraries, 
galleries, educational institutions, and 
recreation centers. 

Some of the famous museums, li- 
braries, and galleries include: 

Academy of Natural Sciences, 19th 
and Parkway. America's first natural 
history museum now celebrating its 
150th anniversary. 

American Museum of Photography, 
338 So. 15th. Periodic and permanent 
exhibits depicting the history of pho- 
tography. 

American-Swedish Historical Muse- 

_ ade 
Hospitality Cetr Piaepa. 

um, 1900 Pattison. Interesting exhibits 
relating to colonial and present-day 
American Swedes. 

Barnes Art Gallery, Latch's Lane and 
Lapsley, Merion. World famous Albert 
C. Barnes collection, open to public for 
first time. 

Commercial Museum, 34th St. be- 
low Spruce. Nation's largest exhibit on 
city planning shows Philadelphia in 
past, present, and future. 

Drexel Library Center, 32nd and 
Woodland Ave. One of the oldest and 
largest library schools in the world. 

Fels Planetarium, at the Franklin 
Institute. Its new Zeiss planetarium in- 
strument affords visitors a closer look 
at the heavens. 

Franklin Institute, Franklin Park- 
way at 20th. One of the world's finest 
scientific and technical museums. 

Free Library, 19th and Vine. It con- 
tains two million books, pictures, mag- 
azines, recordings and music. 

Germantown Historical Society, 5214 
Germantown Ave. Exhibits depicting 
Germantown's colonial history. 

Historical Society of Pennsylvania, 
13th and Locust. Items associated with 
Penn, Washington, and Lincoln. 

Library Company (1731), Broad and 
Christian. Founded by Franklin. Old- 
est of its kind in America and largest 
surviving colonial library. 

Lankenau Hospital Health Museum, 
Lancaster and City Line. "Pandora," 
the plastic woman, is one of the many 
interesting health exhibits. 

Pennsylvania Academy of the Fine 
Arts, Broad and Cherry. America's 
oldest art institution. 

Philadelphia Art Alliance, 251 So. 
18th St. Continuous exhibits of contem- 
porary paintings. 

Philadelphia Maritime Museum, 219 
So. 6th St. Exhibits include ship models, 
figureheads, weapons, and relics of the 
sea. 

Philadelphia Museum of Art, 26th 
and Parkway. Priceless collections of 
paintings, sculpture, and period rooms. 

Edgar Allen Poe House, 530 No. 
7th St. Museum of the works of Poe. 

Rodin Museum, 22nd and Parkway. 
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o right: Mayor's 

Largest collection of Rodin sculptures 
outside France. 

Rosenbach Museum, 2010 Delancey 
St. Books, paintings, furnishings, tap- 
estries. 

University of Pennsylvania Museum, 
33rd & Spruce. Collections from Eu- 
rope, Egypt, Middle East, prehistoric 
times to the fall of Rome; American 
Indians; African, Pacific art. 

U.S.S. Olympia, pier 4 south, foot 
of Chestnut. Marine museum. Commo- 
dore Dewey's flagship. 

Educational institutions in the Phil- 
adelphia area include: University of 
Pennsylvania; Temple University, Broad 
St. & Montgomery Ave.; Drexel Insti- 
tute of Technology, 31st and Chestnut; 
Girard College, Corinthian and Girard; 
Hahnemann Medical College, 235 N. 
15th; Jefferson Medical College, 10th 
and Sansom; Philadelphia College of 
Pharmacy and Science; Wagner Free 
Institute of Science, 17th and Mont- 
gomery; Wistar Institute of Anatomy 
and Biology; and Woman's Medical 
College. 

Of special interest to the zoologists, 
botanists, and oceanographers attend- 
ing the eighth Philadelphia meeting 
will be the following. 

Aquarama, theatre of the sea, 3300 
S. Broad. Exotic fresh and salt water 
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marine life. Sharks, octopus and trained 
porpoises, and rare tropical fish. 

Aquarium, east bank of Schuylkill 
River. Fresh water and ocean fish and 
turtles. 

Bartram's Gardens, 54th and Lind- 
bergh Blvd. First botanical gardens in 
the nation include restored home of 
John Bartram, country's first botanist. 

Bird Sanctuary, Verree Rd., east 
side of Pennypack Creek. 

Horticultural Hall, Belmont Drive E. 
Variety of tropical and native flora. 

Morris Arboretum, 9414 Meadow- 
brook Ave. Acres of native and exotic 
trees, shrubs, rose gardens, and drug 
plant garden. 

Tinicum Wildlife Preserve. Only 
wildlife preserve within an American 
city. 

Zoological Garden, 34th and Girard. 
America's first zoo. 

Families of the members of the 
meeting and those members who have 
no conference scheduled will find a 
variety of recreational opportunities in 
Philadelphia. For active recreation 
there are ice skating, horseback riding, 
golf, or just hiking in the park. For 
spectators, there are concerts by the 
Philadelphia orchestra, plays by the 
Philadelphia Children's Theatre, the 
legitimate theatre, movies, and special 

events, such as the ice follies. In addi- 
tion, many interesting tours of local 
industrial plants can be made: News- 
paper plant of the Evening Bulletin 
(30th and Market); National Biscuit 
Co. (Roosevelt Blvd. and Byberry Rd.); 
Phillies Cigars (9th and Columbia Ave.); 
and Torresdale Pushbutton Water 
Works (State Rd. near Torresdale Ave.). 
Arrangements should be made prior 
to visiting. 

For the gourmet, Philadelphia is 
virtually unsurpassed. Its restaurants 
offer a variety of food and drink rang- 
ing from American to oriental types, 
all tastefully served. Some of the more 
famous restaurants include: Arthur's 
Steak House, 1512 Walnut St.; Da 
Vinci's, 2007 Walnut St.; Cathay Tea 
Garden, 1221 Chestnut St.; Book- 
binders Sea Food House, 215 So. 15th 
St.; and Kelly's, 16 No. 12th St. 

Other aspects of modern Philadel- 
phia which will be of interest are City 
Hall with its 26-ton statue of William 
Penn; the U.S. Mint, the first U.S. mint 
and now the largest in the United 
States; and the new Penn Center with 
its shopping facilities and ice skating 
rink. 

For details of the AAAS Philadel- 
phia meeting, 26-30 December, see 
page 1114 of this issue. 
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AAAS Special Sessions 

One of the characteristic and most 
important features of the annual meet- 
ings of the Association is the series of 
outstanding general addresses by dis- 
tinguished scientists, sponsored by the 
Association or by organizations that 
meet regularly with it. These special 
events are open to the general public. 

Moving Frontiers of Science. Part I, 
26 Dec., evening. "Space science: past, 
present, and future," Homer E. 
Newell, director, Office of Space Sci- 
ences, National Aeronautics and Space 
Administration; "Biological timing," 
Sterling B. Hendricks, chief scientist, 
Mineral Nutrition Laboratory, U.S. De- 
partment of Agriculture. Henry Eyring, 
member, AAAS board of directors will 
preside. 

The House of Science. 27 Dec. The 
unusual motion picture that was pre- 
sented from 21 April to 21 October 
1962 as the introduction to the U.S. 
Science Exhibit at the Seattle World's 
Fair. There will be two showings, one 
at 8 P.M., the other at 10 P.M. 

AAAS Distinguished Lecture. 27 
Dec., evening. McGeorge Bundy, spe- 
cial assistant to the President for 
National Security Affairs. Alan T. 
Waterman, AAAS president elect, will 
preside. 

Moving Frontiers of Science. Part II, 
28 Dec., afternoon. "Coupling in- 
dependent industrial research and mod- 
ern science," William 0. Baker, vice 
president for research, Bell Telephone 
Laboratories; "Perspectives in molecu- 
lar biology," Sydney Brenner, Medical 
Research Council, Molecular Biology 
Unit, Cambridge University, England. 
William W. Rubey, member, AAAS 
board of directors, will preside. 

George Sarton Memorial Lecture, 
combined with vice-presidential ad- 
dress of Section L, History and Phi- 
losophy of Science. 28 Dec., afternoon 
"The three types of scientific hypothe- 
sis: toward a program of thematic 
analysis," Gerald L. Holton, professor 
of physics, Harvard, and vice president 
for Section L. Mina S. Rees, member, 
AAAS board of directors, will preside. 

AAAS Presidential Address. 28 Dec., 
evening. "Beetles, competition, and 
population," by Thomas Park, retiring 
president of the AAAS. Paul M. Gross, 
AAAS president, will preside. Before 
the address, Henderson Supplee, Jr., 
president of the Atlantic Refining Com- 
pany and general chairman of the 
Philadelphia meeting will speak briefly, 
and AAAS awards will be presented. 
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After the address there will be an 
informal reception for the president 
and retiring president of the AAAS. 
Simple refreshments will be served; in 
addition, nearby there will be a "Dutch 
treat" bar. All registrants and mem- 
bers of the local committees are cor- 
dially invited to attend. 

Joint Annual Address of the Society 
of the Sigma Xi and the United Chap- 
ters of Phi Beta Kappa. 29 Dec., eve- 
ning. "Man: the lethal factor," Loren 
C. Eiseley, University professor of 
anthropology and the history of sci- 
ence and chairman of the department of 
the philosophy and history of science, 
Graduate School of Arts and Sciences, 
University of Pennsylvania. H. Bentley 
Glass, member, AAAS board of di- 
rectors, will preside. 

Annual Address of the Tau Beta Pi 
Association. 29 Dec., evening. "Or- 
ganizing complexity-the role of the 
engineer and the scientist," Clifford C. 
Furnas, chancellor of the University 
of Buffalo. Paul A. Scherer, AAAS 
treasurer, will preside. 

Annual Illustrated Lecture of the 
National Geographic Society. 30 Dec., 
evening. "Wintering on the roof of the 
world," Barry C. Bishop, National 
Geographic Society staff member. Mar- 
garet Mead, member, AAAS board of 
directors, will preside. 

AAAS General Sessions 

The general sessions are broad in- 
terdisciplinary programs, sponsored by 
the Association as a whole, by AAAS 
sections, by AAAS committees, or by 
AAAS affiliates; they are given here 
in chronological sequence. 

Committee on Meetings. 26 Dec., 
afternoon. Arranged by the committee. 
Symposium, Recent Results of Space 
Research. The details of this program 
will be announced just prior to the 
meeting; they will depend upon the 
successful conclusion of several ex- 
periments now in progress. John F. 
Clark, associate director and chief 
scientist, Office of Space Sciences, Na- 
tional Aeronautics and Space Admin- 
istration, will preside. 

Committee on Desert and Arid 
Zones Research. Part I. 27 Dec., 
morning. Symposium, Advances in 
Arid Lands Research. Program of the 
AAAS Committee on Desert and Arid 
Zones Res-earch. Arranged by Harold 
E.. Dregne, New Mexico State Univer- 
sity, who will preside. "Arid lands: 
the problem and a reply," Terab L. 

Smiley, University of Arizona. "Rela- 
tions of landscapes and soils in south- 
ern New Mexico," R. V. Ruhe, U.S. 
Soil Conservation Service, Ames, Iowa; 
L. H. Gile, Jr., U.S. Soil Conserva- 
tion Service, State College, New Mex- 
ico; F. F. Peterson, University of 
California, Riverside; and, R. B. Gros- 
man, U.S. Soil Conservation Service, 
Lincoln, Neb. "The American In- 
dian's social and technological ap- 
proaches to water management," Rich- 
ard B. Woodbury, University of 
Arizona. "Capabilities and limitations 
of man in arid lands," Douglas H. K. 
Lee, U.S. Public Health Service, Cin- 
cinnati. 

Part II. 27 Dec., afternoon. (Same 
sponsor and arranger as for part I.) 
J. A. Schufle, New Mexico Institute of 
Mining and Technology, will preside. 
"The importance of dew," Edward C. 
Stone, University of California, Berke- 
ley. "Watershed management research 
in the Rocky Mountain alpine and sub- 
alpine zones," M. Martinelli, Jr., U.S. 
Forest Service, Fort Collins, Colo. 
"Plant resources of arid lands and po- 
tential utilization," Howard Scott Gen- 
try and Quentin Jones, U.S. Agricul- 
tural Research Service, Beltsville, Md. 
"The Saguaro population-a coopera- 
tive study," Stanley M. Alcorn, U.S. 
Agricultural Research Service, Tucson. 

AAAS Day-Interdisciplinary Sym- 
posium in the Physical Sciences. Dy- 
namics of Planetary Atmospheres. 28 
Dec., morning. Joint program of the 
AAAS sections on Physics (B) and As- 
tronomy (D), cosponsored by the Amer- 
ican Geophysical Union, the American 
Meteorological Society, and Sigma Pi 
Sigma. Arranged by Julius London, 
University of Colorado, who will pre- 
side. "The role of convection in the 
dynamics of planetary atmospheres," 
Philip D. Thompson, National Center 
for Atmospheric Research, Boulder, 
Colo. "The vertical propagation of 
energy in the atmosphere," Arnt Elias- 
sen, University of Oslo. "Turbulence 
in the upper atmosphere," Colin 0. 
Hines, University of Chicago. "The 
atmospheric circulations of Venus, 
Mars, and Jupiter," Seymour L. Hess, 
Florida State University. 

AAAS Day-Interdisciplinary Sym- 
posium in the Chemical and Biological- 
Medical Sciences. The transfer of Gen- 
etic Information. 28 Dec., morning. 
Joint program of AAAS sections on 
Chemistry (C), Zoological Sciences 
(F), Botanical Sciences (G), and Med- 
ical Sciences (N). Arranged by Severo 
Ochoa, New York University, and 
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Philip H. Abelson, who will preside. 
"Characteristics of RNA codewords," 
William Jones and Marshall W. Niren- 
berg, National Institutes of Health. 
"Synthetic polynucleotides and the 
animo acid code," Joseph Speyer, Peter 
Lengyel, Carlos Basilio, Albert Wahba, 
and Severo Ochoa, New York Univer- 
sity. "Properties of the mechanism 
which reads the genetic book," Sol 
Spiegelman, University of Illinois. "The 
doublet code and its implications," 
Richard B. Roberts, Carnegie Institu- 
tion of Washington. 

AAAS Day-Interdisciplinary Sym- 
posium in the Social Sciences. Diffusion 
of Technical Knowledge as an Instru- 
ment of Economic Development. 28 
Dec., morning. Joint Program of AAAS 
sections on Social and Economic Sci- 
ence (K), Agriculture (0), Industrial 
Science (P), Education (Q), and Infor- 
mation and Communication (T). Ar- 
ranged by Bert F. Hoselitz, University 
of Chicago, who will preside. "Mecha- 
nisms of transfer of knowledge between 
nations," William N. Parker, Yale. "The 
spread of technical information through 
industrialization," Paul Strassman, 
Michigan State University. "The diffu- 
sion of technical knowledge in agri- 
culture," E. A. Wilkening, University 
of Wisconsin. "Scientific communities 
and technological adaptation," Robert 
S. Merrill, University of Rochester. 

Committee on Science in the Promo- 
tion of Human Welfare. 30 Dec., morn- 
ing. Symposium, The Integrity of Sci- 
ence. Part I. Modern Science and the 
Control of Nature: Three Recent Prob- 
lems. Arranged by the committee. T. 
C. Byerly will preside. "The scientific 
consequences of large-scale experi- 
mentation in space," James Alfred Van 
Allen, State University of Iowa and 
James W. Warwick, University Corpo- 
ration for Atmospheric Research. "Syn- 
thetic detergent and water pollution," 
Waldo C. Ault, U.S. Department of 
Agriculture, and Charles Beultman, 
Soap and Detergent Association. "Haz- 
ards associated with new drugs," Walter 
Modell, Cornell University Medical 
School. 

Part II. The State of the Nation's 
Scientific Establishment. 30 Dec., after- 
noon. Barry Commoner will preside. 
This session will be a panel discussion, 
with participants as follows: Richard 
Bolt, deputy director, National Science 
Foundation; Hugh L. Dryden, deputy 
administrator, National Aeronautics and 
Space Administration; David R. God- 
dard, provost, University of Pennsyl- 
vania; J. Herbert Hollomon, Assistant 
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Secretary of Commerce for Science and 
Technology; Howard K. Nason, presi- 
dent, Monsanto Research Corporation; 
John H. Rubel, Assistant Secretary of 
Defense, and Deputy Director, Office 
of Defense Research' and Engineering; 
William J. Sweeney, vice president, 
Esso Research and Engineering Devel- 
opment Company. A general discussion 
period will follow. 

AAAS Science Theatre 

The AAAS Science Theatre, a per- 
manent feature of the Association's an- 
nual meeting, presents each year a se- 
lection of the latest domestic and for- 
eign scientific films, throughout the 
meeting period. Programs are repeated 
at different times to increase the op- 
portunities for those attending the ses- 
sions of the 129th meeting to see par- 
ticular films. The association is in- 
debted to all those who made these 
pictures and lent them for showing, 
and indebted for his assistance to Mal- 
colm S. Ferguson, National Institutes 
of Health. 

The AAAS Science Theatre may be 
reached by passing through the Annual 
Exposition of Science and Industry on 
the concourse level of the Sheraton 
Hotel. Admission is restricted to those 
who wear the AAAS Convention 
Badge. (Children under 16 are not 
registered.) 

27 December, 10 A.M. to 2 P.M. 

Nuclear Research. Produced by Ar- 
gonne National Laboratory. 

Trinidad. Produced by Jack Robin- 
son, National Institute of Arthritis and 
Metabolic Diseases. 

Anatomy of the Cell. Produced by 
E. R. Squibb & Sons. 

Around a Big Lake. Produced by 
Kenneth Campbell for International 
Film Bureau, Inc. 

Atomic Weatherman: Strontium-90 
Isotopic Applications. Produced by the 
Martin Corporation for the U.S. Atom- 
ic Energy Commission. 

Culture Slime Mold Plasmodium. 
Thorne Films, Inc. 

Introduction to High Vacuum. Pro- 
duced by Brookhaven National Labo- 
ratory and Audio Productions for the 
U.S. Atomic Energy Commission and 
the American Vacuum Society. 

The Medical Use of Hypnosis. Pro- 
duced by Robert Anderson Associates, 
Ltd., for the Canadian Broadcasting 
Corporation. 

Observation on Cultured Chick Myo- 

cardial Cells. Produced by Richard J. 
Blandau, University of Washington. 

Land and Water. Produced by De- 
partment of Sociology and Anthro- 
pology, Pennsylvania State University. 

Submerged Glory-A Study in Stone. 
Produced by the United Nations. 

Thursday 27 December, 2 P.M. to 6 P.M. 

Eruption of Kilauea, 1959-1960. 
Produced by U.S. Geological Survey 
with cooperation of National Park Serv- 
ice, U.S. Department of the Interior. 

Micropuncture of Cells by U.V. Mi- 
crobeam. Produced by Marcel Bessis 
for Squibb Division, Olin. 

Wild Highland. British Transport 
Films, England. 

Analysis by Mass. Produced by As- 
sociated Electrical Industries, Ltd., 
London. 

Spawning Fish. Produced by Toei 
Motion Picture Co., Ltd., Japan. 

Ductile Cast Iron. Produced by The 
International Nickel Co., Inc. 

Turtle Heart Neural Control. Pro- 
duced by Thorne Films, Inc. 

The Diagnosis of Viral Meningitis. 
Produced by the University of Kansas 
Medical Center and Kansas City Field 
Station Unit of the U.S. Public Health 
Service. 

Plutonium Fuel Fabrication, EBR-1, 
Mark IV. Produced by Argonne Na- 
tional Laboratory. 

Life in the Deciduous Forest. Pro- 
duced by Kenneth Campbell for In- 
ternational Film Bureau, Inc. 

Nauru. Produced by Australian News 
and Information Bureau. 

Friday 28 December, 10 A.M. to 2 P.M. 

Xenon Tetrafluoride. Produced by 
Argonne National Laboratory. 

Telstar. Produced by the Bell System. 
Expedition South. Produced by Aus- 

tralian News and Information Bureau. 
The Embryonic Development of 

Fish. Produced by National Film Board 
of Canada. 

Photography in the USAF-Optical 
Instrumentation at Vandenberg Air 
Force Base. Produced by the United 
States Air Force. 

The Flowers. Produced by Films 
Bureau, Gakken Co., Ltd., Japan. 

Leucocytes in Tissue Culture with 
Phytohaemagglutinin. Produced by E. 
H. Cooper and P. N. Cardew of St. 
Mary's Hospital Medical School, Lon- 
don, England. 

Ceramic Fuel Fabrication Develop- 
ment for PRTR. Produced by Hanford 
Atomic Products Operation, General 
Electric Company, as contractor for 
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the U.S. Atomic Energy Commission 
at the Hanford Works. 

Seaweed. Toei Motion Picture Co., 
Ltd., Japan. 

Highlights of Heart Research. Pro- 
duced by Heart Information Center, 
National Heart Institute. 

The Stream. Produced by Kenneth 
Campbell for International Film Bu- 
reau, Inc. 

Blueprint for Discovery. Produced 
for National Science Foundation by 
Victor J. Jurgens in cooperation with 
the National Academy of Sciences. Re- 
leased by International Film Bureau, 
Inc. 

Friday 28 December, 2 P.M. to 6 P.M. 

Same as Thursday 27 December, 
10 A.M. to 2 P.M. 

Saturday 29 December, 10 A.M. to 2 P.M. 

Same as Thursday 27 December, 
2 P.M. to 6 P.M. 

Saturday 29 December, 2 P.M. to 6 P.M. 

Same as Friday 28 December, 10 
A.M. to 2 P.M. 

Sunday 30 December, 9 A.M. to 1 P.M. 

The Dragon of Domodo. French Cul- 
tural Center, New York. 

Balloon-Borne Radiation Spectrom- 
eter. Produced by Argonne National 
Laboratory. 

Lyophilization. French Cultural Cen- 
ter. 

An African Cat, The Serval (Felis 
serval) "Catching Prey." Produced by 
Institut fur den Wissenschaftlichen 
Film, Germany. 

Wandering Continents. Gateway 
Film Production, London, England. 

Calories and Proteins. Produced by 
H. J. Heinz Co. 

Xenon Tetrafluoride. Produced by 
Argonne National Laboratory. 

Turtle Heart Neural Control. Pro- 
duced by Thorne Films, Inc. 

Submerged Glory-A Study in Stone. 
Produced by the United Nations. 

Blueprint for Discovery. Produced 
for National Science Foundation by 
Victor J. Jurgens in cooperation with 
the National Academy of Sciences. Re- 
leased by International Film Bureau, 
Inc. 

Land and Water. Produced by De- 
partment of Sociology and Anthropol- 
ogy, Pennsylvania State University. 

A natomy of the Cell. Produced by 
E. R. Squibb & Sons. 

Eruption of Kilauea, 1959-1960. 
Produced by U.S. Geological Survey 
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with cooperation of National Park 
Service, U.S. Department of the In- 
terior. 

Sunday 30 December, 1 P.M. to 3:30 P.M. 

The first nine films of Sunday morn- 
ing's program will be repeated. 

AAAS Business Sessions 

The Council of the Association will 
meet in two sessions. The first one will 
take place on 27 Dec. at 4 P.M. and the 
second, on 30 Dec. at 9 A.M. Both will 
be held in the Pennsylvania Ballroom 
West, Sheraton Hotel. 

Subjects to be considered by the 
Council (in addition to the agenda pre- 
pared) usually are first brought before 
the Board of Directors through the 
Executive Officer. During the meeting, 
communications for the Board of Di- 
rectors should be submitted in writing 
and left at the Sheraton Hotel mail 
desk, addressed to Dr. Dael Wolfie. 

Registration 

Main Registration-Information Cen- 
ter. The AAAS Main Registration- 
Information Center will be located 
in the lobby of the Sheraton Hotel. 
It will be open as follows: 26 Dec., 
8 A.M. to 10 P.M.; 27-29 Dec., 8 A.M. 

to 8 P.M.; 30 Dec., 8 A.M. to 4 P.M. 

Badges and general programs may 
be obtained at the supplementary 
registration desks, but supplementary 
literature, maps, and the like will be 
available only at the Main Registra- 
tion Center. Advance registrants (who 
will have received programs and 
badges prior to the meeting) are urged 
to visit the Main Registration Center 
at any time to obtain these additional 
items. 

Supplementary Registration Desks. 
For the convenience of those attending 
the 129th meeting, there will be three 
supplementary hotel registration desks, 
at the Bellevue Stratford, Warwick, and 
Sheraton hotels. (The supplementary 
desk at the Sheraton will be located 
at the entrance to the exhibits.) These 
will be open as follows: Bellevue 
Stratford: 26 Dec., 9 A.M. to 9 P.M.; 

27-28 Dec., 8A.M. to 8 P.M.; 29 Dec., 
8 A.M. to 6 P.M. Warwick: 26 Dec., 1 
P.M. to 9 P.M.; 27 Dec., 8 A.M. to 
8 P.M.; 28 Dec., noon to 8 P.M.; 29 
Dec., 8 A.M. to 6 P.M. Sheraton: 27 
Dec., 10: A.M. to 6 P.M.; 28-29 Dec., 

10 A.M. to 6 P.M.; 30 Dec., 9 A.M. to 
4 P.M. 

Registration Fee. The AAAS regis- 
tration fee, which has been kept to a 
minimum, is $3. A spouse or child who 
wants a separate program may register 
for $1 if he or she registers at the 
same time as the accompanying regu- 
lar registrant. Each regular regis- 
trant will receive a receipt, a conven- 
tion badge, and the General Program 
-the only publication containing the 
programs of the 20 AAAS sections and 
of the 87 participating organizations. 
Any person who purchases an advance 
copy of the General Program but does 
not register in advance and who then 
attends the meeting has agreed to com- 
plete his registration and is expected 
to do so by paying $1 at the Main 
Registration Center or at one of the 
three supplementary registration desks; 
after this he will receive his conven- 
tion badge and the privileges that go 
with it. 

Every thoughtful person will want 
to register and thus pay his share of 
the expenses of the meeting. The 
AAAS Convention Badge indicates 
that you are participating fully in this 
129th convention of the Association. 
You should wear the badge throughout 
the meeting because (i) it reminds 
others to register; (ii) it is needed for 
admission to the Annual Exposition of 
Science and Industry, the AAAS Sci- 
ence Theatre, and the reception that 
follows the AAAS presidential address; 
and (iii) it helps your friends to find 
you. 

Visible Directory of Registrants. The 
Visible Directory of Registrants will 
be located in the assembly room or ball- 
room foyer of the Sheraton Hotel; it 
will be open day and night. 

The registration cards of all regis- 
trants are placed in the Visible Di- 
rectory soon after registration. The 
arrangement is alphabetical. The cards 
of advance registrants are typed and 
completely alphabetized, since they 
are posted prior to the meeting; all 
other registration cards are filed to 
the second or third letter of the sur- 
name. Members of the press, exhibit 
personnel, and guests are also listed 
in the Visible Directory-on blue cards 
instead of yellow. Registrants will find 
the Visible Directory invaluable in de- 
termining the convention addresses of 
friends attending the meeting. 

Mail, Telegrams, and Messages. Mail 
and telegrams addressed in care of 
the AAAS will be held at the AAAS 
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office on the convention (3rd) floor of 
the Sheraton Hotel. Telephone and 
personal messages will also be filed 
alphabetically in the AAAS Office, 
and the names of those for whom they 
are intended will be posted on a bul- 
letin board near the Visible Directory. 
The Association assumes no respon- 
sibility for the delivery of mail or 
telegrams. 

Society Dinners and Luncheons. 
Tickets to the dinners and luncheons 
of any section or any participating so- 
ciety will be obtainable from repre- 
sentatives of the section or society, 
either during preceding sessions or 
at the Main Registration-Information 
Center in the lobby of the Sheraton. 

Hotel Headquarters 

The Sheraton will be official head- 
quarters hotel of the AAAS. There 
the Council of the Association will 
meet and other business sessions will 
be held. The Pressroom-the center 
for receipt of authors' abstracts and 
the only source of press releases-will 
be located in rooms 540-546. 

The AAAS Office, the Main Regis- 
tration-Information Center, the Visible 
Directory of Registrants, the AAAS 
Science Theatre, and the Annual Ex- 
position. of Science and Industry will 
also be located in the Sheraton Hotel. 

The headquarters of the 20 sections 
and of the participating societies will 
be as follows (the societies are grouped 
in the sequence of the letters of the 
sections with which they are affiliated). 

Sheraton (1000 rooms), 
1725 Pennsylvania Boulevard 

AAAS; AAAS Office; AAAS Press- 
room. 

AAAS Main Registration-Informa- 
tion Center; Visible Directory of Regis- 
trants; AAAS Annual Exposition of 
Science and Industry; AAAS Science 
Theatre. 

AAAS Business Sessions (Board of 
Directors, Council, Section Officers), 
General Events, and Special Sessions. 

AAAS Committee on Desert and 
Arid Zones Research; AAAS Commit- 
tee on Meetings; AAAS Committee on 
Science in the Promotion of Human 
Welfare. 

AAAS sections B-Physics, D-As- 
tronomy, F-Zoological Sciences, N- 
Medical Sciences, Nd-Dentistry, P.- 
Industrial Science, and T-Information 
and Communication. 
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American Astronautical Society, 
American Meteorological Society, 
American Rocket Society, National 
Aeronautics and Space Administration, 
Sigma Pi Sigma. 

American Association of Clinical 
Chemists. 

American Society of Zoologists, 
Herpetologists' League, Society of Sys- 
tematic Zoology. 

American Society of Limnology and 
Oceanography, American Society of 
Naturalists, Biomedical Information- 
Processing Organization, Ecological So- 
ciety of America, Mountain Lake Bio- 
logical Station, Society for the Study 
of Evolution. 

Tau Beta Pi Association. 
Academy of Psychoanalysis, Alpha 

Epsilon Delta, American Physiological 
Society. 

American College of Dentists; 
American Dental Association; Inter- 
national Association for Dental Re- 
search, North American Division. 

Society for Industrial Microbiology. 
National Association of Science 

Writers. 
American Geophysical Union, Scien- 

tific Research Society of America, Sig- 
ma Delta Epsilon, Society of the Sigma 
Xi, United Chapters of Phi Beta 
Kappa. 

Bellevue Stratford (750 rooms), 
Broad and Walnut Streets 

AAAS Cooperative Committee on 
the Teaching of Science and Mathe- 
matics. 

AAAS sections A-Mathematics, E- 
Geology and Geography, H-Anthro- 
pology, K-Social and Economic Sci- 
ences, L-History and Philosophy of 
Science, M-Engineering, Np-Pharma- 
ceutical Sciences, O-Agriculture, Q- 
Education, and U-Statistics. 

Association for Computing Machin- 
ery, Committee on the Undergraduate 
Program in Mathematics of the Mathe- 
matical Association of America, So- 
ciety for Industrial and Applied Mathe- 
matics. 

Association of American Geogra- 
phers, Middle Atlantic Division; Geo- 
logical Society of America. 

American Phytopathological Society. 
American Economic Association, 

American Political Science Associa- 
tion, American Society of Criminology, 
American Sociological Association, In- 
stitute of Management Sciences, Metric 
Association, Natio-nal Institute of Social 
and Behavioral Science, Population As- 
sociation of America. 

Conference on Science Manuscripts, 
History of Science Society, Society for 
General Systems Research, Society for 
the History of Technology. 

American Society for Agricultural 
Engineers, Engineers Joint Council, 
Engineering Manpower Commission. 

American Dietetic Association, 
American Psychiatric Association. 

American Association of Colleges -of 
Pharmacy; American College of Apoth- 
ecaries; American Pharmaceutical As- 
sociation, Scientific Section; American 
Society of Hospital Pharmacists; Na- 
tional Association of Boards of Phar- 
macy. 

American Dairy Science Association 
American Society for Horticultural 
Science, American Society of Agrono- 
my, American Society of Animal Sci- 
ence, International Association of Milk 
and Food Sanitarians, Potato Associa- 
tion of America, Poultry Science As- 
sociation. 

Institute of Management Sciences. 
American Educational Research As- 

sociation, American Nature Study So- 
ciety, Council for Exceptional Chil- 
dren, National Association of Biology 
Teachers, National Association for 
Research in Science Teaching, National 
Science Teachers Association, Science 
Service. 

American Statistical Association; 
Biometric Society, Eastern North 
American Region; Institute of Mathe- 
matical Statistics. 

Academy Conference, Conference 
on Scientific Manpower, National 
Academy of Sciences-National Re- 
search Council, National Science Foun- 
dation, Scientific Manpower Commis- 
sion. 

Warwick (900 rooms), 
Locust and 17th Streets 

AAAS sections C-Chemistry, G- 
Botanical Sciences, and I-Psychology. 

American Chemical Society, Dela- 
ware Valley Sections. 

Botanical Society of America, Phil- 
adelphia Botanical Club. 

Society for Research in Child De- 
velopment, Society for the Psychologi- 
cal Study of Social Issues. 

Tours and Points of Interest 

There will be no formal tours spon- 
sored by the AAAS as a whole, but 
certain sections and participating socie- 
ties have planned tours and field trips, 
as noted in their programs. 
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Academy of Natural Sciences (19th 
St. and Benjamin Franklin Parkway). 
Natural history museum. Open Mon- 
day through Saturday, 10 A.M. to 5 
P.M.; Sunday, 1 P.M. to 5 P.M. Adults, 
$0.50; children, $0.25. 

Aquarium (Schuylkill River above 
Spring Garden St.). Open Wednesday 
through Saturday, 8 A.M. to 4:30 P.M.; 

Sunday, 9 A.M. to 5 P.M. Free. 
Atwater Kent Museum (7th St. be- 

tween Market and Chestnut Sts.). A 
"folk museum" of Philadelphia's 300- 
year history. Open Monday through 
Saturday, 9 A.M. to 5 P.M.; Sunday, 9:30 
A.M. to 5 P.M. Free. 

Betsy Ross House (Arch St. between 
2nd and 3rd Sts.). Associated with the 
first American flag. Open daily 10 A.M. 

to 4:30 P.M. Free. 
Carpenters' Hall (Chestnut and 4th 

Sts.). Site of First Continental Con- 
gress, 1774. Open daily except Sunday 
and holidays, 9 A.M. to 4 P.M. Free. 

City Hall (intersection of Broad and 
Market Sts.). Panoramic view from 
548-foot tower surmounted by 37-foot 
statue of William Penn. Monday 
through Friday, 9 A.M. to 5 P.M. Free. 

Franklin Institute and Fels Plane- 
tarium (20th St. and Benjamin Frank- 
lin Parkway). Museum of mechanics 
and applied physical sciences, with 
many pushbutton exhibits. Open Tues- 
day through Saturday, 10 A.M. to 5 
P.M.; Sunday, noon to 5 P.M. Adults, 
$0.75; children, $0.50. Additional plan- 
etarium shows, Wednesdays and Fri- 
days, starting 8 P.M.; adults, $1, chil- 
dren, $0.60. 

Independence Hall (Chestnut and 
6th Sts.). Where the Declaration of 
Independence and the Constitution of 
the United States were adopted. Site 
of the Liberty Bell. Open daily, 8:45 
A.M. to 5:15 P.M. Free. 

Philadelphia Museum of Art (at Fair- 
mount Park end of Benjamin Franklin 
Parkway, 26th St.). Open daily except 
holidays, 9 A.M. to 5 P.M. Free. 

United States Mint (16th and Spring 
Garden Sts.). Guided tours at 10 A.M. 

and 2 P.M., Monday through Friday. 
University of Pennsylvania Museum 

(33rd and Spruce Sts.). Extensive ar- 
cheological and ethnological material 
and art. Open Tuesday through Satur- 
day, 10 A.M. to 5 P.M.; Sunday, 1 
P.M. to 5 P.M. Free. 

Zoological Gardens (Fairmount Park 
at 34th St. and Girard Ave.). Nation's 
oldest zoo. Open daily 10 A.M. to 5 
P.M. Free. 
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Anton Bruun 

The MV Anton Bruun, first Ameri- 
can oceanographic vessel to be outfitted 
primarily for biological research at sea, 
will be formally dedicated during this 
year's AAAS meetings in Philadelphia. 

The ship, principal feature of the 
United States Biology Program for the 
International Indian Ocean Expedition, 
is the former presidental yacht Wil- 
liamsburg on which many historic con- 
ferences took place during the Roose- 
velt administration. It was turned over 
to the National Science Foundation by 
President Kennedy in February 1961. 
Built by the Bath Iron Works in 1930, 
the 243-foot twin-screw, diesel-powered 
vessel has been completely reconverted 
and equipped for biological research. 
She will be renamed the Anton Bruun 
in memory of Anton Fr. Bruun, Den- 
mark's leading oceanographer and one 
of the world's great marine biologists. 
Leader of the famed Danish deep-sea 
expedition Galathea and holder of many 
international honors, Bruun served, un- 
til his untimely death in December 
1961, as the first chairman of the 
Bureau for the Intergovernmental 
Oceanographic Commission of UNES- 
CO, under whom the International In- 
dian Ocean Expedition is being coordi- 
nated. 

The Anton Bruun. is scheduled to 
leave for the Indian Ocean in early 
January 1963, where she will remain 
for 2 years. During this time about 125 

biological scientists will participate in 
one or more of nine different cruises. 

Ceremonies rechristening and dedi- 
cating the ship to its new mission of 
international cooperation in marine sci- 
ence will be announced. Specific infor- 
mation about the time and place of 
this program will be available at the 
AAAS meeting. 

AAAS Public Information Service 

The general public must be kept in- 
formed, whenever feasible, of the re- 
sults of the scientific research and de- 
velopment that it supports, directly or 
indirectly. Organized science and the 
individual scientist must have the un- 
derstanding and support of intelligent 
citizens in all walks of life if they are 
to contribute effectively to the advance 
of American democracy. It is, of course, 
equally important that information con- 
cerning advances in science be dissemi- 
nated clearly and accurately and with- 
out sensationalism. Progress in this di- 
rection in recent years has been in 
most instances outstanding, thanks 
largely to members of the National As- 
sociation of Science Writers, other ac- 
credited science reporters, managing 
editors of American newspapers, and 
program managers of radio and tele- 
vision stations. 

One of the four objectives of the 
AAAS is to try to increase public un- 
derstanding and appreciation of the 
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MV Anton Brunn, former presidential yacht, will be dedicated at the 129th AAAS 
Philadelphia meeting. Picture was taken Thanksgiving Day, after completing her first 
trial run. 
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importance and promise of the methods 
of science in human progress. For this 
reason, and to protect authors of papers 
from being misquoted by the press, the 
Association maintains a public infor- 
mation service for each of the annual 
meetings. Professor Sidney S. Negus 
of the Medical College of Virginia, 
Richmond, has been director of this 
service for most meetings since 1938. 

In the interest of accuracy and com- 
pleteness, science writers frequently 
wish to discuss various research results 
with investigators during the meeting. 
If you are asked to cooperate in this 
respect or to participate in a press con- 
ference, please do so-not only for 
your own protection but for the bene- 
fit of science in general. Scores of sci- 
ence writers will be covering this great 
scientific convention from the Press- 
room in the Sheraton Hotel. News 
stories filed by them will be published 
and broadcast throughout the world. 
The assistance of authors in helping to 
make these stories accurate is earnestly 
solicited by the Association. 

This year the AAAS is fortunate in 
again having the services of Dr. Negus 
and in having the services of its Local 
Committee on Public Information, 
headed by Harry A. Batten, chairman 
of the board of N. W. Ayer and Son. 

Philadelphia Committees 

It would be impossible to arrange 
this large and complex meeting and 
to carry it through to a wholly success- 
ful conclusion if it were not for the 
devoted services of many local scien- 
tists and other members and friends 
of the Association. They merit the un- 
stinted appreciation of all who attend. 
Henderson Supplee, Jr., accepted the 
general chairmanship of the Philadel- 
phia meeting early in 1962, appointed 
the local committees promptly, and 
has kept in close touch with all phases 
of committee operations. 

General Chairman 

Henderson Supplee, Jr., president, 
Atlantic Refining Company. 

Vice Chairman 

Robert D. Bent, vice president and 
general manager, Atlantic Refining Co. 

Committee on Exhibits 

John C. Haas, executive vice presi- 
dent, Rohm & Haas Co., chairman.- 
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Karl H. Beyer, Jr., vice president, 
Merck, Sharp and Dohme Research 
Laboratories. 

David B. Coghlan, assistant to the 
director of research and development, 
Foote Mineral Company. 

E. M. Kipp, manager of basic re- 
search, Sun Oil Company. 

F. Haydn Morgan, director of proj- 
ect research and grants, University of 
Pennsylvania. 

William P. Ratchford, assistant di- 
rector, Agricultural Research Service, 
Eastern Utilization Research and De- 
velopment Division, U.S. Department 
of Agriculture. 

James Robins, director of research, 
Drexel Institute of Technology. 

Robert S. Rose, manager of ad- 
ministrative and technical services sec- 
tion, Atlas Chemical Industries, Inc. 

George H. Schneller, director of 
project coordination, Wyeth Labora- 
tories. 

Leo Steg, manager, space sciences 
laboratory, General Electric Company. 

I. Melville Stein, president, Leeds & 
Northrup Company. 

Irven Travis, vice president-research, 
Burroughs Corporation. 

Darrel J. Butterbaugh, assistant di- 
rector of research, Rohm & Haas Com- 
pany, secretary. 

Committee on Finance 

William P. Drake, president, Penn- 
salt Chemicals Corporation, chairman. 

Francis Boyer, chairman, Smith, 
Kline & French Laboratories. 

William L. Day, chairman, First 
Pennsylvania Banking and Trust Co. 

Wilfred D. Gillen, president, Bell 
Telephone Company of Pennsylvania. 

H. Thomas Hallowell, Jr., president 
Standard Pressed Steel Company. 

Committee on Physical Arrangements 

David R. Goddard, provost, Univer- 
sity of Pennsylvania, chairman. 

Charles F. Farrell, University of 
Pennsylvania. 

Frank L. Hopkins, University of 
Pennsylvania. 

Henry G. Sparks, University of Penn- 
sylvania. 

Edward F. Lane, assistant to the vice 
president for development and public 
relations, University of Pennsylvania, 
secretary. 

Committee on Public Information 

H. A. Batten, N. W. Ayer & Son, 
Inc., chairman. 

Allen T. Bonnell, Drexel Institute of 
Technology. 

Marjorie R. Carmosin, Hahnemann 
Hospital. 

George W. Corner, American Philo- 
sophical Society. 

J. Frank Cox, Bell Telephone Com- 
pany of Pennsylvania. 

Albert D. Hollingsworth, Franklin 
Institute. 

Marc J. Parsons, Philco Corporation. 
Kenneth W. Prescott, Academy of 

Natural Sciences of Philadelphia. 
G. F. Roll, Smith, Kline & French 

Laboratories. 
Edward Sharp, Philadelphia County 

Medical Society. 
Donald T. Sheehan, University of 

Pennsylvania. 
William H. Wilcox, Greater Phila- 

delphia Movement. 

Committee on Women's Events 

The Committee on Women's Events 
is under the direction of the Philadel- 
phia Branch of the American Associa- 
tion of University Women. 

Carolyn R. Ancker, chairman. 

Honorary Reception Committee 

Walter H. Annenberg, editor and 
publisher, Philadelphia Inquirer. 

Lt. Gen. Milton G. Baker, superin- 
tendent, Valley Forge Military Acad- 
emy. 

Samuel S. Baxter, president, Engi- 
neers' Club. 

Hugh Borton, president, Haverford 
College. 

William W. Bodine, Jr., president, 
Jefferson Medical College and Medical 
Center. 

Brother Daniel Bernian, president, 
LaSalle College. 

Charles S. Cameron, president, Hahn- 
emann Medical College and Hospital. 

Radcliffe Cheston, Jr., president, 
board of directors, Philadelphia Zoolog- 
ical Society. 

George R. Clark, president, Acad- 
emy of Natural Sciences of Philadel- 
phia. 

G. Miles Conrad, director, Biologi- 
cal Abstracts. 

George W. Corner, executive officer, 
American Philosophical Society. 

James Creese, president, Drexel In- 
stitute of Technology. 

James H. Duckrey, president, Chey- 
ney State College. 

Marion Fay, president-dean, Wo3m- 
an's Medical College of Pennsylvania. 

Lawrence Fitch, president-dean, 
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Pennsylvania State College of Optom- 
etry. 

Edward D. Gates, president, Beaver 
College. 

Millard E. Gladfelter, president, 
Temple University. 

Robert F. Goheen, president, Prince- 
ton University. 

Emerson Greenaway, director, Free 
Library of Philadelphia. 

W. Layton Hall, dean, College of 
South Jersey, Rutgers University. 

Gaylord P. Harnwell, president, Uni- 
versity of Pennsylvania. 

Bertrand W. Hayward, president, 
Philadelphia College of Textiles and 
Science. 

Donald L. Helfferich, president, Ur- 
sinus College. 

Coleman Herpel, director, Ogontz 
Division, Pennsylvania State Univer- 
sity. 

Vincent J. Keenan, president, Phila- 
delphia College of Pharmacy and Sci- 
ence. 

Philip Klein, president, Harcum Jun- 
ior College. 

Rev. John A. Klekotka, president, 
Villanova University. 

Hilary Koprowski, director, Wistar 
Institute of Anatomy and Biology. 

W. Laurence Lepage, president, 
Franklin Institute. 

Rev. William F. Maloney, president, 
St. Joseph's College. 

Edwin L. Martin, president, Trenton 
State College. 

Katherine Elizabeth McBride, presi- 
dent, Bryn Mawr College. 

Clarence Rullel Moll, president, 
Pennsylvania Military College. 

Franklin F. Moore, president, Rider 
College. 

Mother Mary George, S.H.C.J., pres- 
ident, Rosemont College. 

John A. Perkins, president, Univer- 
sity of Delaware. 

H. Radclyffe Roberts, director, Acad- 
emy of Natural Sciences of Philadel- 
phia. 

Thomas E. Robinson, president, 
Glassboro State Teachers College. 

Sister Catharine Frances, president, 
Chestnut Hill College. 

Sister M. Aloysius, president, Holy 
Family College. 

Sister Mary Gregory, president, 
Gwynedd-Mercy Junior College. 

Sister Mary of Lourdes, president, 
Immaculata College. 

Courtney Smith, president, Swarth- 
more College. 

Earl F. Sykes, acting president, West 
Chester State College. 
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Robert L. Taylor, president and gen- 
eral manager, Philadelphia Bulletin. 

Marvin Wachman, president, Lincoln 
University. 

P. A. Wells, director, Eastern Utili- 
zation Research and Development Divi- 
sion, U.S. Department of Agriculture. 

Allen H. Wetter, superintendent, Phil- 
adelphia Public Schools. 

R. N. Williams II, director, Histori- 
cal Society of Pennsylvania. 

James Work, president, Delaware 
Valley College of Science and Agricul- 
ture. 

Joint Meeting of Section Officers 

and Committee on AAAS Meetings 

The Section Officers and members 
of the Committee on AAAS Meetings 
will meet at a luncheon and planning 
session for the 1963 meeting on 28 
December. Dael Wolfle and Raymond 
L. Taylor are cochairmen of the lunch- 
eon. 

Mathematics 

Wednesday 26 December 

A Ten-Year Report on Applied 
Mathematics. Invited papers, program 
of the Society for Industrial and Applied 
Mathematics, cosponsored by AAAS 
section on Mathematics (A). Arranged 
by John W. Cell, North Carolina State 
College, and presided over by Robert 
F. Rinehart, Weapons Systems Evalua- 
tion Group, Department of Defense. 
Memorial to William F. G. Swann, 
Francis L. Jackson, Franklin Institute. 
Survey of advances in numerical meth- 
ods in the past 10 years, C. B. Tomp- 
kins, Institute for Defense Analyses, 
Princeton, N.J. A decade of mathe- 
matical control theory, J. P. Lasalle. 
RIAS, Baltimore, Md. The mathema- 
tician in the scientific and engineering 
community, F. J. Weyl, Office of Naval 
Research, Washington, D.C. 

Thursday 27 December 

Vice Presidential Address: The geom- 
etry of zeros of extremal polynomials 
with certain prescribed coefficients, by 
the retiring vice president of the sec- 
tion on Mathematics, J. L. Walsh, Har- 
vard. Wallace Givens, Argonne Na- 
tional Laboratory, will preside. 

Probability and Mathematical Sta- 
tistics: Joint program of sections on 

Mathematics (A) and Statistics (U). For 
details see program for section (U). 

Computer Applications. Symposium, 
arranged by William F. Cahill, Goddard 
Space Flight Center, NASA, who will 
preside. Joint program of the Associ- 
ation for Computing Machinery and 
the AAAS section on Mathematics. The 
application of computers to orbit de- 
termination problems, Henry Wolfe, 
Analytical Mechanics Associates, New 
York City. Line computation and the 
solution of scientific problems, Glen J. 
Culler and Burton D. Fried, Thompson 
Ramo Wooldridge, Los Angeles. What 
decision theory will do to the computer 
industry, J. R. Simpson, Bureau of Sup- 
plies and Accounts, Department of the 
Navy. 

Saturday 29 December 

Mathematics for Applications. Part 
I: Symposium of invited papers, ar- 
ranged by R. J. Walker, Cornell. A. H. 
Taub, Institute for Advanced Study, 
Princeton, will preside. Joint program of 
section on Mathematics and the Com- 
mittee on the Undergraduate Program 
in Mathematics of the Mathematical 
Association of America. The conflict be- 
tween mathematicians and scientists, 
Bernard Friedman, University of Cali- 
fornia, Berkeley. Mathematics for en- 
gineering applications, H. 0. Pollak, 
Bell Telephone Laboratories. What kind 
of a world can be built out of curved 
empty space?, John Archibald Wheeler, 
Princeton. Mathematics in space sci- 
ence, Harry Pollard, Purdue. 

Part II: Vice presidential address, The 
role of mathematics in the colleges, by 
H. Frederic Bohnenblust, California In- 
stitute of Technology, vice president of 
Section A. Wallace Givens will preside. 

Part III: Invited addresses. A. H. 
'Taub will preside. Molecular biology 
and life, Vincent P. Dole, Rockefeller 
Institute. The mathematics used in 
mathematical psychology, R. Duncan 
Luce, University of Pennsylvania. 

US 
Physics 

Friday 28 December 

Interdisciplinary Symposium in the 
Physical Sciences. Dynamics of Plane- 
tary Atmospheres. Arranged by Julius 
London, University of Colorado. Joint 
program of AAAS sections on Physics 
(B) and Astronomy (D), cosponsored 
by the American Geophysical Union, 
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the American Meteorological Society, 
and Sigma Pi Sigma. For details see 
AAAS General Sessions. 

The Earth's Magnetic Field. Effects 
on Cosmic Radiation. Symposium, ar- 
ranged by Martin A. Pomerantz, Bartol 
Research Foundation, Swarthmore, Pa. 
Program of the American Geophysical 
Union, cosponsored by AAAS section 
on Physics. For details see program of 
the American Geophysical Union. 

Saturday 29 December 

Current Educational Problems in 
Physics. Symposium, arranged by Stan- 
ley S. Ballard, University of Florida. 
Marsh W. White, Pennsylvania State 
University, will preside. The educational 
program of the American Association 
of Physics Teachers, Vincent E. Parker, 
Oak Ridge Institute of Nuclear Studies. 
Program of the Commission on College 
Physics, Walter C. Michels, Bryn Mawr. 
The Science Teaching Center at the 
Massachusetts Institute of Technology, 
N. H. Frank, M.I.T. Manpower pro- 
gram of the American Institute of Phys- 
ics, William C. Kelly, American Insti- 
tute of Physics. After the four lectures 
the speakers will participate in a round- 
table discussion on physics teaching on 
the collegiate level. 

Physicists' Luncheon. Joint session 
of AAAS section on Physics and Sigma 
Pi Sigma. Stanley S. Ballard, past presi- 
dent, Sigma Pi Sigma, will preside. The 
activities of the International Atomic 
Energy Agency, Henry D. Smyth, 
Princeton, U.S. representative to the 
IAEA. 

Contributed Papers. Physics teach- 
ing. The detailed program will be dis- 
tributed at the door. 

American Astronautical Society 

Program chairman: J. Gregg Steph- 
enson, Airborne Instruments Laboratory 
Division, Cutler-Hammer, Deer Park, 
N.Y. 

Thursday 27 December 
Welcome Address. J. Gregg Stephen- 

son will preside. Address by Alfred M. 
Mayo, president, AAS. 

Keynote Address. Alfred M. Mayo 
will preside. Scientific satellites - a 
perspective, Alexander Kossiakoff, Ap- 
plied Physics Laboratory, Johns Hop- 
kins. 

Scientific Satellites. Part I, Current 
Scientific Satellites. Symposium of the 
AAS, cosponsored by the National 
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Aeronautics and Space Administration. 
John E. Naugle, director of geophysics 
and astronomy programs, NASA, will 
preside. S-6, An aeronomy satellite, 
Richard Horowitz, NASA. Topside 
sounding of the ionosphere, John H. 
Chapman, Defence Research Telecom- 
munication Establishment, Ottawa. 
NASA topside sounding program, John 
E. Jackson, Goddard Space Flight Cen- 
ter, Greenbelt, Md. Geophysical re- 
search with Injun I, II, and III, Brian 
J. O'Brien, State University of Iowa. 

Part II: The Observatory Generation 
of Satellites. (Same sponsors as for part 
I.) John W. Townsend, Jr., Goddard 
Space Flight Center, will preside. The 
mission of the orbiting geophysical ob- 
servatories, Wilfred E. Scull, Goddard 
Space Flight Center. The engineering 
design of the orbiting geophysical ob- 
servatories, George E. Gleghorn, Space 
Technology Laboratories, Redondo 
Beach, Calif. The mission of the ad- 
vanced orbiting solar observatory, John 
C. Lindsay, Goddard Space Flight Cen- 
ter. One approach to the engineering 
design of the advanced orbiting solar 
observatory, A. J. Cervenka, Goddard 
Space Flight Center. The mission of the 
orbiting astronomical observatory, Rob- 
ert R. Ziemer and James E. Kupperian, 
Jr., Goddard Space Flight Center. The 
engineering design of the orbiting astro- 
nomical observatory, Walter H. Scott, 
Grumman Aircraft Engineering Com- 
pany, Bethpage, N.Y. 

American Meteorological Society 

Thursday 27 December 

Biometeorology. Symposium, arranged 
by Frederick Sargent, II, University of 
Illinois, who will preside. Program of 
the American Meteorological Society. 
The Piccardi effect, James P. Lodge, 
Jr., W. H. Fisher, B. Ammons, and L. 
Corruccini, National Center for At- 
mospheric Research, Boulder, Colo. 
Air pollution, meteorology, and health, 
L. Greenburg and Franklyn Field, Al- 
bert Einstein College of Medicine. The 
effect of rising humidity with falling 
barometric pressure on arthritic symp- 
toms and signs, J. L. Hollander, Uni- 
versity of Pennsylvania. Somatic aspects 
of selected environmental factors, I. H. 
Kornblueh, University of Pennsylvania. 
Biometeorology in plant disease fore- 
casting, R. D. Schein, Pennsylvania State 
University. National and international 
programs in biometeorology, Frederick 
Sargent. 

American Rocket Society 

Program chairman: Norman J. Oliver, 
A.F. Cambridge Research Laboratory, 
Bedford, Mass. 

Friday 28 December 

The Meteorological Rocket Program, 
Part I. Symposium, program of the 
Physics of the Atmosphere and Space 
Committee of the American Rocket So- 
ciety. Francis S. Johnson, Graduate Re- 
search Center of the Southwest, Dallas, 
Texas, will preside. Applied meteoro- 
logical requirements, Robert S. Long, 
Andrews Air Force Base, Washington, 
D.C. Theoretical meteorological re- 
quirements, Richard A. Craig, Florida 
State University. Rocket vehicles for 
meteorology, Willis L. Webb, White 
Sands Missile Range, New Mexico. Me- 
teorological rocket instrumentation, 
Robert Leviton, Air Force Cambridge 
Research Laboratories. Survey of the 
balloon program, Thomas Kelly, Air 
Force Cambridge Research Laboratories. 

Saturday 29 December 
Part II. (Same sponsor as for part I.) 

Warren HI. Berning, Ballistic Research 
Laboratory, Aberdeen Proving Ground, 
Md., will preside. Analysis of meteor- 
ological rocket and balloon data, Fred- 
erick G. Finger, U.S. Weather Bureau. 
Meteorological data above 60 kilo- 
meters, Francis S. Johnson. Global as- 
pects of sounding rocket research, 
Maurice Dubin, Goddard Space Flight 
Center. IQSY-the year of the quiet 
sun, Martin Pomerantz, Bartol Research 
Foundation, Swarthmore, Pa. Ten-year 
goals in aeronomy (speaker to be an- 
nounced). After the lectures of this 
symposium the speakers will participate 
in a panel discussion. 

-National Aeronautics and 
Space Administration 

NASA is a cosponsor of the sympo- 
sium, Scientific Satellites, of the Amer- 
ican Astronautical Society, 27 Dec., and 
a joint sponsor with the American Phys- 
iological Society of the symposium, 
Space Biology and Life Support Prob- 
lems, 30 Dec. 

Sigma Pi Sigma 

Sigma Pi Sigma, national physics 
honor society, is a cosponsor of the 
Physicists' Luncheon, 29 Dec. 
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Chemistry 

Program chairman: James R. White, 
Socony Mobil Oil Company, Prince- 
ton, N.J. 

Wednesday 26 December 

Contributed Papers. Program of 
AAAS section on Chemistry (C), with 
the assistance of the American Chem- 
ical Society, Delaware Valley Sections. 
James R. White will preside. Dicar- 
benes and the chemistry of bisdiazo 
compounds, and Observations of 
ground state triplet and quintet mole- 
cules, Robert W. Murray and An- 
thony M. Trozzolo, Bell Telephone 
Laboratories (E. Wasserman, BTL, is 
third author of latter paper; papers to 
be presented by Murray and Trozzolo, 
respectively). Carriers and some un- 
paired spins in organic semiconductors, 
14. A. Pohl, Brooklyn Polytechnic Insti- 
tute and E. Bretz, Rutgers (paper to be 
presented by Pohl). Degradation of 
chemically modified and cross-linked 
caprolactam systems under ultraviolet 
irradiation, Stephen D. Bruck, Applied 
Physics Laboratory, Johns Hopkins. Nu- 
cleic acids and proteolytic enzyme in- 
teraction, Anwar A. Hakim, Armour 
Pharmaceutical Company, Kankakee, 
Ill. Electrochemical determination of 
enzymes using potential poisers: de- 
termination of glucose oxidase with 
diphenylamine sulfonic acid, George 
C. Guilbault, Bruce C. Tyson, Jr., Da- 
vid N. Kramer, and Paul L. Cannon, 
Jr., U.S. Army Chemical Center, Md. 
(paper to be presented by Kramer). 
The absorption and identification of 
chymotrypsin, B. L. Kabacoff, B. 
Prytz, M. Umhey, A Wohlman, and 
S. Avakian, Denver Chemical Manu- 
facturing Company and the Burns Re- 
search Laboratory, St. Vincent's Hos- 
pital, New York. The biochemical 
identification of the carrier state of 
Tay-Sachs' disease, Stanley M. Aron- 
son, Guta Perle, Abraham Saifer, and 
Bruno W. Volk, Isaac Albert Research 
Institute, Jewish Chronic Disease Hos- 
pital, and the State University of New 
York, Downstate Medical Center, 
Brooklyn. Serum acid phenylphospha- 
tase activity as an index of kidney dis- 
ease, Myron R. Schoenfeld and Fanya 
Woll, Lincoln Hospital, New York, 
N.Y. (paper to be presented by Schoen- 
feld). 
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Thursday 27 December 

Breakfast Meeting. Chairmen, speak- 
ers, and guests of symposia on Ad- 
vances in Organic Chemistry and Nu- 
clear and Radiochemistry will attend. 

Concurrent Symposium on Advances 
in Organic Chemistry. Part I. Arranged 
by Paul von R. Schleyer, Princeton, 
who will preside. Charge transfer com- 
plexing in systems of biological in- 
terest, Edward M. Kosower, State Uni- 
verstiy of New York, Long Island Cen- 
ter, Oyster Bay. Mechanistic aspects of 
organophosphorus chemistry, Donald 
B. Denney, Rutgers. Chlorinolysis of 
carbon-sulfur bonds, Harold Kwart, 
University of Delaware. The chemistry 
of some small ring systems, Jerrold 
Meinwald, Cornell. 

Concurrent Symposium on Nuclear 
and Radiochemistry. Part I. Arranged 
by Robert A. Naumann, Princeton, 
who will preside. Molecular structure 
from resonant gamma ray absorption, 
Rolfe H. Herber, Rutgers. Extremely 
reactive chemical species produced in 
nuclear reactions, Colin Mackay, Hav- 
erford. Radioactive investigations in 
geological research (speaker to be an- 
nounced). 

Concurrent Symposium on Advances 
in Organic Chemistry. Part 11. Ar- 
ranged by Paul von R. Schleyer, who 
will preside. The chemistry of phenyl 
anions, Joseph F. Bunnett, Brown. De- 
termination of carbonium ion stabilities 
from hydride transfer experiments, Nor- 
man C. Deno, Pennsylvania State Uni- 
versity. Basic properties of various or- 
ganic functional groups, Edward M. 
Arnett, University of Pittsburgh. Spec- 
troscopic investigation of hydrogen 
bonding, Paul von R. Schleyer. 

Concurrent Symposium on Ad- 
vances in Nuclear and Radiochemistry. 
Part II. Arranged by Robert A. Nau- 
mann, who will preside. A radiochem- 
ical method for detecting neutrinos, 
Raymond Davis, Brookhaven National 
Laboratory. Nuclear chemical research 
with high energy accelerators, Gerhart 
Friedlander, Brookhaven National Lab- 
oratory. Prospect for research in radio- 
activity, Robert A. Naumann. 

Saturday 29 December 

Breakfast Meeting. Chairmen, speak- 
ers, and guests of the symposium on 
Techniques of Structural Chemistry 
will attend. 

Symposium on Techniques of Struc- 
tural Chemistry. Part I. Arranged by 

M. K. Wilson, Tufts, who will preside. 
Nuclear magnetic resonance spectro- 
scopy, W. D. Phillips, E. I. du Pont 
de Nemours, Wilmington, Del. Molec- 
ular beams, John Ross, Brown. Molec- 
ular structure and magneto-optical ro- 
tation spectra, Victor Shashoua, E. I. 
du Pont de Nemours. Electronic spec- 
tra, D. A. Ramsey, National Research 
Council, Ottawa. 

Part II. Arranged by M. K. Wilson, 
who will preside. Crystal structure 
analysis by x-ray diffraction, Kenneth 
N. Trueblood, University of California, 
Los Angeles. Mossbauer effect, S. S. 
Hanna, Argonne National Labora- 
tory. Electron spin resonance spectros- 
copy, S. I. Weissman, Washington 
University. Neutron diffraction, Wal- 
ter C. Hamilton, Brookhaven National 
Laboratory. 

American Association 

of Clinical Chemists 

Program chairman: Carl Alper, 
Hahnemann Medical College and Hos- 
pital. 

Thursday 27 December 
Symposium on Newer Applications 

of Instrumentation in Biological Analy- 
sis. Carl Alper will preside. The useful- 
ness of gas chromatography in the clini- 
cal chemistry laboratory, D. A. Turner, 
Sinai Hospital of Baltimore. pH meth- 
odology, S. R. Gambino, Englewood 
Hospital, Englewood, N.J. Fluores- 
cence assay of nucleic acids, purines, 
and pyrimidines, S. Udenfriend, Na- 
tional Heart Institute. Recent advances 
in electrophoretic analysis, S. Raymond, 
University of Pennsylvania. 

Dinner and Reception. American 
Association of Clinical Chemists. Ar- 
ranged by Margaret E. Ryland, Wom- 
an's Medical College. 

Astronomy 
Friday 28 December 

Interdisciplinary Symposium in the 
Physical Sciences. Dynamics of Plan- 
etary Atmospheres. Arranged by Julius 
London, University of Colorado. Joint 
program of AAAS sections on Physics 
(B) and Astronomy (D), cosponsored 
by the American Geophysical Union, 
the American Meteorological Society, 
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and Sigma Pi Sigma. For details, see 
AAAS General Sessions. 

Saturday 29 December 

Statistical Problems of Astronomy. 
Joint program of AAAS sections on 
Astronomy (D) and Statistics (U). See 
program for AAAS section on Statistics 
(U). 

Vice Presidential Address. Frank K. 
Edmondson, Link Observatory, Indiana 
University, will preside. The B stars 
and the galaxy, by Robert M. Petrie, 
Dominion Astrophysical Observatory, 
Royal Oak, British Columbia (Canada), 
retiring vice president of AAAS Sec- 
tion D. 

U 
Geology and Geography 

Thursday 27 December 

Symposium on Coal in the United 
States. Problems and Promises. Part I. 
Today's Problems. Arranged by George 
F. Deasy, College of Mineral Indus- 
tries, Pennsylvania State University. 
Chairman, and cochairman, respective- 
ly, David R. Mitchell, College of Min- 
eral Industries, Pennsylvania State Uni- 
versity, and Lewis E. Evans, Mines and 
Mineral Industries, Commonwealth of 
Pennsylvania. Coal and man, E. Wil- 
lard Miller, Pennsylvania State Uni- 
versity. The bituminous coal industry 
today: a status report, H. Vernon 
Fritchman, Rochester and Pittsburgh 
Coal Company. The anthracite indus- 
try today: a status report, Daniel H. 
Connelly, Mines and Mineral Indus- 
tries (Anthracite), Commonwealth of 
Pennsylvania. The unemployment 
problem in the coal regions, Joseph T. 
Kennedy, United Mine Workers of 
America. Competitors of coal: a prob- 
lem of markets, W. W. Bayfield, Nation- 
al Coal Association. Atomic energy- 
the coming great rival of coal, Philip 
Sporn, American Electric Power Com- 
pany. Discussants at this symposium 
will include: John J. Schanz, Jr., Penn- 
sylvania State University, and Perry 
D. Teitelbaum, Resources for the Fu- 
ture, Inc. 

Part II. Tomorrow's Promises. 
(Same sponsors and arranger as for 
part I.) Chairman and cochairman, re- 
spectively, Marling J. Ankeny, U.S. 
Bureau of Mines, and Richard H. 
Jahns, College of Mineral Industries, 
Pennsylvania State University. New 
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frontiers in our fundamental knowl- 
edge about coal, Homer H. Lowry, 
Pittsburgh Coal Research Center, U.S. 
Bureau of Mines. New frontiers in the 
coal mining process, J. W. Woomer, 
consulting engineer, Pittsburgh. Revo- 
lution in coal transport -is it near?, 
Harry Perry, Division of Bituminous 
Coal, U.S. Bureau of Mines. Could 
coal become a fabulous new industrial 
raw material?, Charles Bliss and George 
B. Mock, Arthur D. Little, Inc. Does 
the world need our coal?, a study of 
possible future foreign markets, Myles 
E. Robinson, National Coal Association. 
After coal is strip-mined, what then?, 
George F. Deasy and Phyllis R. Griess, 
Pennsylvania State University. Discus- 
sants for this symposium will include 
Donald C. Jones, Pennsylvania State 
University; Michael Mischaikow, West 
Virginia University; and Michael F. 
Widman, Jr., United Mine Workers of 
America. 

Saturday 29 December 

Symposium on Coastal Geomorphol- 
ogy and Sedimentology. Part I. Ar- 
ranged by Donn S. Gorsline, University 
of Southern California, who will preside. 
Joint session of the AAAS section on 
Geology and Geography and the Geo- 
logical Society of America, cosponsored 
by the American Geophysical Union. 
Land and sea-relative change of level, 
William G. McIntire, Louisiana State 
University. The age of submergence of 
the Connecticut coast, Arthur L. 
Bloom, Cornell. Sea level and crustal 
movements at Chesapeake Bay en- 
trance, 10,000-15,000 years ago, W. 
Harrison, Virginia Institute of Marine 
Science, and Gene A. Rusnak, Marine 
Laboratory, University of Miami. Ori- 
gin and significance of sand-ridge and 
mud-flat complex, Back Bay area, 
southeastern Virginia, John Sanders 
and Robert Q. Oaks, Jr., Yale. Barrier 
Island sedimentation, coastal Georgia, 
John H. Hoyt and Vernon J. Henry, 
University of Georgia Marine Institute. 
Coastal development in Volusia and 
Brevard counties, Florida, John W. Ko- 
foed, U.S. Coast and Geodetic Survey, 
Washington, D.C. Geomorphology of 
a terrace paralleling the Florida reefs, 
G. F. Jordan and R. J. Malloy, U.S. 
Coast and Geodetic Survey. 

Contributed Papers. Geography. Part 
1. Program of the Association of 
American Geographers, Middle Atlan- 
tic Division, cosponsored by AAAS 
section on Geology and Geography (E). 

For details, see program for Associa- 
tion of American Geographers. 

Symposium on Dating Man and the 
Pleistocene. Parts I and II. Joint pro- 
gram of AAAS sections on Anthro- 
pology (H) and Geology and Geogra- 
phy (E). Arranged by Ralph Solecki, 
Columbia, and Sheldon Judson, Prince- 
ton. For details, see program for 
AAAS section on Botanical Sciences 
(H). 

Symposium on Coastal Geomorphol- 
ogy and Sedimentology. Part II. (Spon- 
sor and arranger same as- for part I.) 
Arthur N. Strahler, Columbia, will 
preside. Coastal morphology and sedi- 
ment disposition in a coastal plain 
estuary, B. W. Nelson, Virginia Poly- 
technic Institute. Modern sediment 
patterns in the Morehead City area, 
North Carolina, Roy L. Ingram, Uni- 
versity of North Carolina. A new sedi- 
ment depositional cycle in southern 
New England waters, Robert L. Mc- 
Master, University of Rhode Island. 
Nearly ideal drift system along Florida 
Panhandle coast, William F. Tanner, 
Florida State University. Beach studies 
along the west Florida coast, Donn S. 
Gorsline. Aerial photographic study of 
coastline changes along the outer banks 
of North Carolina, William D. Athearn 
and Claude Ronne, Woods Hole Ocean- 
ographic Institution. Study of foreshore 
sand movement by means of fluores- 
cent dyed sand, James C. Ingle, Jr., 
University of Southern California. 
Beach geometry and shore processes, 
Sandy Hook, New Jersey, Warren E. 
Yasso, Columbia. 

Contributed Papers. Geography. Part 
II. Program of the Association of 
American Geographers, Middle Atlan- 
tic Division, cosponsored by AAAS 
section on Geology and Geography 
(E). For details, see program for As- 
sociation of American Geographers. 

Vice Presidential Address. Guy-Har- 
old Smith, Ohio State University, will 
preside. The retreat of cliffy coasts, 
Richard J. Russell, Coastal Studies In- 
stitute, Louisiana State University; re- 
tiring vice president of Section E. 

Sunday 30 December 

Contributed Papers. Geology. Ar- 
ranged by Richard H. Mahard, secre- 
tary of Section E. Guy-Harold Smith 
will preside. Program of AAAS section 
on Geology and Geography (B), co- 
sponsored by the Geological Society 
of America. Ordovician-Silurian rela- 
-tions on New World Island, Notre 
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Dame Bay, Northeast, Newfoundland, 
Marshall Kay, Columbia. Aspects of 
early Paleozoic zoogeography, William 
B. N. Berry, University of California, 
Berkeley. Petrology of the Flora Lake 
stock, Lake of the Woods region, On- 
tario, Richard A. Heimlich, Kent 
State University. Monzonites of the 
Beartooth Mountains, Helen Stobbe, 
Smith. Electron-microscopic studies of 
the textures of sand grains on the At- 
lantic shore of Long Island, N.Y., Da- 
vid Krinsley, Walter S. Newman and 
M. L. Silberman, Queens College, and 
Taro Takahashi, University of Roches- 
ter. Simultaneous individual studies 
versus team research in geomorphology 
and allied subjects, Wakefield Dort, Jr., 
University of Kansas. Geology, a 
worldwide view, Norman L. Thomas, 
'William Carr, and Gerald Mendenhall, 
Pure Oil Company, Denver, Colo. The 
nutria monocline, Gallup, New Mexico, 
Raymundo J. Chico. 

Association of 
American Geographers 

Thursday 27 December 

Symposium on Coal in the United 
States. Problems and Promises. Parts 
I and II. Joint program of AAAS sec- 
tion on Geology and Geography (E) 
and the Association of American Ge- 
ographers, Middle Atlantic Division, 
cosponsored by AAAS section on So- 
cial and Economic Sciences (K) and 
the Geological Society of America. Ar- 
ranged by George F. Deasy, College 
of Mineral Industries, Pennsylvania 
State University. 

Saturday 29 December 

Contributed Papers. Geography. Part 
I. Program of the Association of Ameri- 
can Geographers, Middle Atlantic Divi- 
sion, cosponsored by AAAS section on 
Geology and Geography (E). Arranged 
by Guy N. Parmenter, Army Map Serv- 
ice, and A. Joseph Wraight, U.S. Coast 
and Geodetic Survey. Guy N. Par- 
menter will preside. Urban expansion in 
Montgomery County, Pennsylvania, 
Arthur F. Loeben, Montgomery County 
Planning Commission. Geography in the 
service of integrated social planning: 
theory research and action, Edward C. 
Haskins, Temple. The impact of the 
federal government on the population 
of Maryland, George Beishlag, State 
Teachers (College at Towson (Md.). 
Commuter time-distance relations in 
the Nation's Capital, J. Slaten Jenner, 
National Capital Transportation Agen- 
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cy, and June S. Jenner, Area Rede- 
velopment Administration, Washington, 
D.C. The Philadelphia iron and steel 
district: its relation to the seaways, 
Cyrus J. Sharer, Villanova. Tocks 
Island Dam and the eastern Poconos, 
Harold F. Creveling, East Stroudsburg 
(Pa.) State College. External bounda- 
ries of British Honduras, Anthony S. 
Reyner, Howard. 

Part II. (Same sponsor and arranger 
as for part I.) A. Joseph Wraight will 
preside. The Colorado beet sugar in- 
dustry, M. John Loeffler, University of 
Colorado. Expansion of irrigation and 
related problems in the Indus Basin, 
David Firman, State Teachers College 
at Towson (Md.). Instrumentation's 
role in geographic science, James P. 
Latham, Bowling Green State Uni- 
versity, Ohio. The Army's tropical and 
desert research and development pro- 
gram, Leo Alpert, Army Research Of- 
fice, Washington, D.C. The Army's 
research and development program for 
cold regions, Donald C. Hilton, Army 
Research Office. Earth sciences research 
in the Army, Hoyt Lemons, Army Re- 
search Office. Atmospheric research 
and development in the Army, Rich- 
ard Terwilliger, Army Research Office. 

Events for Women 

Arranged by the Committee 
on Women's Events, Carolyn 
Ancker, chairman. 

27 Dec., morning-2-hour his- 
torical tour of Old Philadelphia 
(Independence Hall, Carpenters 
Hall, Betsy Ross House, Elfreth's 
Alley, Waterfront, and so forth). 
Afternoon-l-hour tour of U.S. 
Mint. 

28 Dec., morning-3-hour tour 
of five historic homes in Fairmont 
Park. Afternoon-l-hour tour of 
art museum. 

National Speleological Society 

Saturday 29 December 

Symposium on Biological Aspects of 
Cave Conservation. Arranged by Bro- 
ther G. Nicholas, La Salle College, who 
will preside. Present status of state con- 
servation policies. Victor H. Schmidt, 
Carnegie Institution of Technology. Pro- 
tection of cave fauna in Central and 
South American caves, Russell H. Gur- 
nee, Closter, N.J. Eff ects of pollution 

on subterranean water passages, John 
R. Holsinger, Lee High School, Spring- 
field, Va. Contamination of caverni- 
colous ecosystems, Brother G. Nicholas. 
Biological versus geological conserva- 
tion, John V. Thrailkill, Princeton. Pop- 
ulation fluctuations of cave bats, Lyle 
E. Conrad, J. E. B. Stuart High School, 
Falls Church, Va. 

Contributed Papers. Cave Geology. 
Program of the National Speleological 
Society, cosponsored by AAAS section 
on Geology and Geography (E) and the 
Geological Society of America, Ar- 
ranged by John V. Thrailkill, who will 
preside. Applications of experimental 
geology to problems in cavern develop- 
ment, Ralph 0. Ewers, Cincinnati Mu- 
seum of Natural History. Processes of 
cavern breakdown, Elizabeth L. White, 
Cave Research Foundation, and Wil- 
liam B. White, Pennsylvania State Uni- 
versity. Dolomite speleothems, Dwight 
E. Deal, University of New Mexico. A 
comparison between laboratory models 
and naturally occurring dome pits, Max 
W. Reams, University of Kansas. The 
chemical evolution of some cave waters, 
Heinrich D. Holland, Princeton. 

National Geographic Society 

Sunday 30 December 

Illustrated Lecture. "Wintering on the 
roof of the world," Barry C. Bishop, 
National Geographic Society staff 
member. Margaret Mead, member, 
AAAS board of directors, will preside. 

Zoological Sciences 

Saturday 29 December 

Zoologists' Dinner and vice presiden- 
tial address. Arranged by Charles E. 
Wilde, Jr., University of Pennsylvania 
School of Dentistry, and David W. 
Bishop, Carnegie Institution of Wash- 
ington, Baltimore, Md. 

Program of AAAS section on Zoo- 
logical Sciences, cosponsored by the 
zoological societies meeting in Phila- 
delphia. Curt Stern, president, Ameri- 
can Society of Zoologists, will preside. 
Ernst W. Caspari, University of Roch- 
ester, vice president of the section on 
Zoological Sciences, will speak on 
"Genes and the study of behavior." All 
zoologists are welcome. 

The section on Zoological Sciences 
is a cosponsor of the symposia of the 
American Society of Zoologists and the 
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Society of Systematic Zoology. For de- 
tails, see the programs of those socie- 
ties. Section F is also a cosponsor of 
other programs, as follows. 

Program of the Biometric Society, 
Some Problems of Mathematical Bi- 
ology (27 Dec.). Symposium of the 
section on Statistics (U), Statistical 
Problems of Genetics (27 Dec.). The 
AAAS interdisciplinary symposium, 
The Transfer of Genetic Information 
(28 Dec.). Symposium of the section 
on Medical Sciences (N), New Con- 
cepts Regarding Biological Control 
Mechanisms (27 and 29 Dec.). Sympo- 
sium of the section on Dentistry (Nd), 
Mechanisms of Hard Tissue Destruc- 
tion (29 and 30 Dec.). Symposium of 
the section on Agriculture (0), Food 
Quality as Affected by Production and 
Processing (27, 29, and 30 Dec.). Sym- 
posium of the section on Anthropology 
(H), Culture and Direction of Human 
Evolution. 

American Society of Zoologists 

Program officer: Ray L. Watterson, 
University of Illinois. 

Wednesday 26 December 

AAAS Program. Moving Frontiers 
of Science. Part I. "Biological Timing," 
Sterling B. Hendricks, Mineral Nutri- 
tion Laboratory, U.S. Department of 
Agriculture, Beltsville, Md. For details 
see AAAS Special Sessions. 

Thursday 27 December 

The Evolution of Behavior. Part I. 
Symposium, joint program of the Di- 
vision of Animal Behavior and Socio- 
biology of the American Society of 
Zoologists and the Section of Animal 
Behavior and Sociobiology of the Eco- 
logical Society of America, cosponsored 
by AAAS section on Psychology (I). 
Arranged by William C. Dilger, Cor- 
nell, who will present introductory re- 
marks. Peter Marler, University of 
California, Berkeley, will preside. The 
evolution of mating behavior in arthro- 
pods, Richard D. Alexander, University 
of Michigan. Evolution of parental be- 
havior in teleost fishes, George W. 
Barlow, University of Illinois. Behav- 
ioral evolution in the parrot genus 
Agapornis, William C. Dilger. Behav- 
ioral evolution in the Rodentia, John 
F. Eisenberg, University of British 
Columbia. 

Principles and Methods of Phylog- 
eny. Part I. Symposium, program of the 
American Society of Naturalists, co- 
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sponsored by the American Society of 
Zoologists and the Society of Systematic 
Zoology. For details, see program of 
American Society of Naturalists. 

Contributed Papers. Radioecology. 
Part I. Radioisotope Studies. Program 
of the Ecological Society of America, 
cosponsored by the American Society of 
Zoologists. Arranged by Francesco B. 
Trama, Rutgers. For details, see pro- 
gram of Ecological Society of America. 

New Concepts Regarding Biological 
Control Mechanisms. Part I. Sympo- 
sium, Repression Mechanisms. Pro- 
gram of AAAS section on Medical 
Sciences (N), cosponsored by the Amer- 
ican Society of Zoologists and AAAS 
section on Zoological Sciences (F). Ar- 
ranged by DeWitt Stetten, Jr., National 
Institutes of Health, and Oscar Touster, 
Vanderbilt. For details see program of 
section N. 

New Concepts Regarding Biological 
Control Mechanisms. Part II. Feedback 
Control of Enzyme Action. (Same 
sponsors and arrangers as for part I.) 
For details see program of section N. 

The Evolution of Behavior. Part II. 
(Same sponsor as for part I.) Arranged 
by William C. Dilger, who will preside. 
Testosterone and the evolution of be- 
havior, Richard J. Andrew, Yale. 
Species specificity in animal communi- 
cation signals, Peter Marler. Evolution- 
ary phenomena as illustrated by bird 
behavior, Robert W. Ficken, University 
of Maryland. Summation and integra- 
tion, George W. Barlow, University of 
Illinois. 

Principles and Methods of Phylog- 
eny. Part II. (Same sponsors and ar- 
rangers as for part I.) For details see 
program of American Society of 
Naturalists. 

Contributed Papers. Radioecology. 
Part II. (Same sponsors and arranger 
as for part I.) For details see program 
of Ecological Society of America. 

Statistical Problems of Genetics. 
Symposium, joint program of AAAS 
section on Statistics (U) and the Bio- 
metric Society ENAR, cosponsored by 
the American Society of Zoologists and 
others. Arranged by Jerzy Neyman, 
University of California, Berkeley, and 
T. A. Bancroft, Iowa State University. 
For details see program of section U. 

Friday 28 December 

Interdisciplinary Symposium in the 
Chemical and Biological-Medical Sci- 
ences. Joint program of AAAS sections 
on Chemistry (C), Zoological Sciences 
(F), Zoological and Botanical Sciences 
(G), and Medical Sciences (N). Ar- 

ranged by Severo Ochoa, New York 
University, and Philip H. Abelson, 
AAAS. For details, see AAAS General 
Sessions. 

Population Endocrinology. Sympo- 
sium, program of the Ecological Society 
of America, cosponsored by the Amer- 
ican Society of Zoologists. Arranged 
by John J. Christian, Albert Einstein 
Medical Center, Philadelphia. For 
details see program of Ecological So- 
ciety of America. 

Growth. Part I. Symposium, program 
of the Division of Comparative Endo- 
crinology of the American Society of 
Zoologists. Arranged by Lawrence I. 
Gilbert, Northwestern. Howard A. 
Schneiderman, Western Reserve, will 
preside. Plant growth substances, Bruce 
B. Stowe, Yale. Control of growth in 
hydra, Allison L. Burnett, Western Re- 
serve. Control of growth in crustacea, 
Dorothy E. Bliss, American Museum 
of Natural History. Control of growth 
and development in insects, Howard A. 
Schneiderman. Control of growth in 
amphibians, William Etkin, Albert Ein- 
stein College of Medicine. 

Contributed Papers, Session I. Ani- 
mal Behavior and Sociobiology, I. In- 
nate Behavior and Early Behavior. Joint 
session of the Division of Animal 
Behavior and Sociobiology and the 
Section of Animal Behavior and Socio- 
biology of the Ecological Society of 
America. E. B. Hale, Pennsylvania 
State University, will preside. Head 
movements in human neonates, Gerald 
Turkewitz, Edmund W. Gordon, and 
Herbert G. Birch, Albert Einstein Col- 
lege of Medicine. Maternal behavior in 
the domestic hen, Richard Maier, Loy- 
ola. Visual recognition of the parent by 
newly hatched gull chicks, Jack P. Hail- 
man, Duke. Grouping behavior of the 
zebrafish as influenced by social isola- 
tion, John P. Kerr, University of Mich- 
igan. Maturation of the young-to-parent 
response in the cichlid fish, Etroplus 
maculatus, G. W. Barlow and J. W. 
Tate, University of Illinois. The role of 
auditory stimulation in initiating the 
following response of ground nesting 
ducklings (Anas platyrhynchos), Gilbert 
Gottlieb, Dorothea Dix Hospital, Ra- 
leigh, N.C. Investigations of the audi- 
tory stimuli for laying budgerigars 
(Melopsittacus undulates), Barbara F. 
Brockway, Western Reserve. The de- 
velopment of foliage preferences in 
birds, Peter H. Klopfer, Duke. The 
role of learning in habitat selection by 
the prairie deer mouse, Peromyscus 
maniculatus bairdii, Stanley C. Wecker, 
Hofstra College. 
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Contributed Papers, Session 1I. Com- 
parative Physiology, I. G. Fraenkel, 
University of Illinois, will preside. 
Dendritic action potentials in insect 
chemoreceptors, F. E. Hanson and 
M. L. Wolbarsht, Naval Medical Re- 
search Institute, Bethesda, Md. Efferent 
control of a proprioceptive system in 
the crab leg, B. S. Dorai Raj and M. J. 
Cohen, University of Oregon. The sen- 
sory function of modified fins of some 
marine fishes, John E. Bardach, Uni- 
versity of Michigan, and James Case, 
University of California, Santa Bar- 
bara. Changes in cold-block of fish 
nervous systems by acclimation, C. 
Ladd Prosser, University of Illinois. 
Biochemical adaptation to temperature- 
induced stress in the central nervous 
system of Fundulus heteroclitus, Morris 
H. Baslow, New York Aquarium and 
New York University. The anatomy 
and innervation of giant muscle fibers 
of the barnacle, Balanus nubilis, Thom- 
as Smyth, Jr., Pennsylvania State Uni- 
versity, and Graham Hoyle, University 
of Oregon. Neuromuscular physiology 
of giant muscle fibers of barnacle, 
Balanus nubilis, Graham Hoyle and 
Thomas Smyth, Jr. Physiology of the 
heart of Cryptochiton stelleri Midden- 
dorf, 1847, Michael J. Greenberg, Uni- 
versity of Illinois. Effect of cold on a 
skin gland of the golden hamster, 
Mesocricetus auratus, B. J. Moberly 
and W. R. Moberly, University of Cal- 
ifornia, Riverside; R. R. J. Chaffee, 
University of Michigan; and C. D. 
Howell, University of Redlands, Cali- 
fornia. 

Contributed Papers, Session III. Ver- 
tebrate Morphology, I. Carl Gans, 
University of Buffalo, will preside. 
Erythroblast and hemoglobin produc- 
tion in the developing blood islands of 
the chick embryo, Victor Jelin, S. J. 
Piliero, and P. T. Medici, New York 
Medical College and St. John's Univer- 
sity Graduate School. Sauropsid-therop- 
sid relationships among Pennsylvanian 
reptiles, Theodore H. Eaton, Jr., Uni- 
versity of Kansas. Aspects of the 
functional anatomy of the chelonian 
pectoral girdle and limb, Warren F. 
Walker, Jr., Oberlin. Avian portal sys- 
tems and flight, John C. Cralley, Uni- 
versity of Illinois. Kinetics of the avian 
skull, Walter J. Bock, -University of 
Illinois. The systematics of birds, Mal- 
colm Jollie, University of Pittsburgh. 
The quadrupedal gaits of primates, 
Milton IHildebrand, University of Cal- 
ifornia, Davis. Variations in the struc- 
ture of the choanae of turtles, Thomas 
S. Parsons, University of Toronto. 
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Contributed Papers, Session IV. Pro- 
tozoology, Parasitology, and Ecology. 
John R. Preer, Jr., University of Penn- 
sylvania, will preside. Use of protozoa 
in measuring the neutralizing value of 
antivenomous serums, Charles H. Phil- 
pott, Durham, N.C. Tolerance of four 
ciliates to low oxygen concentrations, 
Stuart S. Bamforth and Leni K. Lorenz, 
Tulane. A growth-supporting medium 
for Paramecium trichium, Sister Clar- 
ence Paul Keeshan, College of Saint 
Rose, Albany, N.Y. Stimulation of 
growth in Paramecium caudatum by 
products of Colpidium cainpylum, Ros- 
alie H. Stillwell and Daniel M. Lilly, 
St. John's University, New York. Ma- 
laria in Georgia lizards, Helen B. 
Jordan, Georgia State College, At- 
lanta. Phosphatase activity in hepato- 
pancreatic cells of Helisoma trivolvis 
infected with rediae of Echinoparyphi- 
um sp. (Trematoda: Echinostomatidae), 
Thomas C. Cheng, Lafayette, and 
Randall W. Snyder, Jr., University of 
Virginia School of Medicine. Experi- 
mental studies of Miillerian mimicry in 
neotropical butterflies, Lincoln P. Brow- 
er and Jane Van Zandt Brower, Am- 
herst, and Charles T. Collins, Univer- 
sity of Michigan. Ecological observa- 
tions on bog-inhabiting Pselaphid bee- 
tles, David E. Reichle, Northwestern. 
Patterns of survivorship in laboratory 
populations of freshwater fairy shrimp, 
Eubranchipus vernalis (Verrill), Charles 
H. Southwick, A. J. Reading, and 
Brenda K. Sladen, Johns Hopkins. Life 
history and behavior differences be- 
tween ranids in isolated populations in 
the Sierra Nevada, Brother Lawrence 
Cory, St. Mary's College of California. 

Moving Frontiers of Science. Part II. 
Special attention is called to the paper 
by Sydney Brenner, perspectives in 
molecular biology. For details see 
AAAS Special Sessions. 

Growth. Part II. Symposium. (Same 
sponsor and arranger as for part I.) 
Dorothy Price, University of Chicago, 
will preside. Hormonal factors in the 
growth of fishes, K. France Baker- 
Cohen, Albert Einstein College of Med- 
icine. Growth hormone in mammals, 
Ernst Knobil, University of Pittsburgh 
School of Medicine. Hormonal control 
of embryonic gonad growth, Dorothy 
Price. Steroid hormone interactions 
and uterine growth, Richard A. Ed- 
gren, Wyeth Laboratories, Philadelphia. 
Local action of thyroid hormone in 
amphibia, Jane C. Kaltenbach, Mount 
Holyoke. 

Contributed Papers, Session V. Ani- 
mal Behavior and Sociobiology, II. Be- 

havior Genetics and Neurophysiological 
Behavior. (Same sponsor as for part I.) 
Demorest Davenport, University of 
California, Santa Barbara, will preside. 
Mating patterns in mice, Louis Levine, 
City College of New York. The quan- 
titative inheritance of mating ability in 
chickens, P. B. Siegel and H. S. Siegel, 
Virginia Polytechnic Institute. A fur- 
ther investigation of the swimming re- 
action of Stomphia coccinea, Jack A. 
Ward, University of Illinois. The con- 
traction response of Hydra pirardt to 
stimuli of light and mechanical agita- 
tion, Norman B. Rushforth, Western 
Reserve. Tonic immobility: decreased 
inhibitory activity as an effect of three 
different drugs in the induced catatonic 
state in goats, Marvin Amstey, Cornell, 
and A. Ulric Moore, Duke University 
Medical Center. Effects of a sensory 
deprivation on the sexual behavior of 
experienced adult male cats, Madeline 
Cooper and Lester R. Aronson, Amer- 
ican Museum of Natural History. Male 
sexual behavior induced in female tur- 
keys by brain stimulation, M. W. Schein 
and F. M. Hart, Pennsylvania State 
University. Loss of salt preference in 
rats with lateral hypothalamic damage, 
Harry R. Kissileff and Alan N. Ep- 
stein, University of Pennsylvania. Ef- 
fects of rhinencephalic lesions on ma- 
ternal behavior, Burton M. Slotnick, 
University of Illinois. 

Contributed Papers, Session VI. 
Comparative Physiology, II. (Same 
sponsor as for part I.) John H. Welsh, 
Harvard, will preside. Factors affecting 
arterial and venous pressures in the 
lizard, Sauromalus obesus, James R. 
Templeton, University of Texas, Hous- 
ton. Pulmonary and cutaneous respira- 
tion in the spotted salamander, Amby- 
stoma maculatum, Walter G. Whitford 
and Victor H. Hutchinson, University 
of Rhode Island. Growth of juvenile 
turtles during continual exposure to high 
gravity, Charles C. Wunder, Christo- 
pher H. Dodge, and Charles G. Dutt- 
weiler, State University of Iowa. Body 
temperature regulation in the Califor- 
nia mastiff bat, Eumops perotis, Philip 
Leitner, St. Mary 's College of Califor- 
nia. Effects of body size and wind 
speed on rates of cooling of lizards, 
Calvin B. DeWitt, University of Mich- 
igan. Cytochemical changes and kidney 
function in normal and cold-stored 
summer bats (Myotis keeni), Arnold 
Melman, City College of New York 
and Albert Einstein College of Medi- 
cine. The effect of temperature and the 
reproductive cycle on the reserve en- 
ergy supply of the red-winged black- 
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bird, Fred J. Brenner, Pennsylvania 
State University. Carbon dioxide fixa- 
tion and respiratory quotients in flat- 
worms, Carl S. Hammen, Adelphi. In- 
corporation of tyrosine into the melanin 
of the fiddler crab, Uca pugnax, Jona- 
than Green, University of Minnesota. 

Contributed Papers, Session VII. 
Vertebrate Morphology, II. (Same 
sponsor as for part L.) Thomas S. Par- 
sons, University of Toronto, will pre- 
side. Photoviscosity study on anguilli- 
form locomotion, Vladimir Walters, 
University of California, Los Angeles. 
Recent trends in comparative anatomy, 
D. Dwight Davis, Chicago Natural His- 
tory Museum. Comments on the func- 
tion of allotherian premolars, W. A. 
Clemens, Jr., University of Kansas. 
The tongue protrusion mechanism in 
Rana catesbeiana, Carl Gans, State 
University of New York, College of 
Education. A neuroanatomical basis 
for the evolution of behavior, E. Lloyd 
Du Brul, University of Illinois Colleges 
of Medicine and Dentistry. Action of 
the xiphihumeralis, sterno-glenoidalis, 
and latissimus dorsi on the shoulder 
joint of the nutria, Stuart 0. Landry, 
Jr., Louisiana State University. The 
mechanism of upper jaw protrusion in 
sharks, Sanford A. Moss, Cornell. 
Function of jaw joints in dogs, Robert 
P. Scapino, University of Illinois Col- 
leges of Medicine and Dentistry. 

Contributed Papers, Session VIII. 
Developmental Biology I. Louis De 
Lanney, Wabash, will preside. Main- 
tenance of melanocytes in the skin of 
pet mice by surgical trauma, Willie M. 
Reams, Jr., and David T. Rovee, Louis- 
iana State University. Acquired toler- 
ance to skin homografts in mice, Bertie 
F. Argyris, Syracuse University. Re- 
action of skin grafts in tadpoles, Ann 
M. Bovbjerg, State University of Iowa. 
Culture of, dissociated thyroid cells 
from rats exposed to reduced baro- 
metric pressure, John M. Mallette and 
Adam Anthony, Pennsylvania State 
University. The appearance of slow 
alpha-2 globulin after carbon tetrachlo- 
ride poisoning and partial hepatectomy, 
Werner G. Heim and J. M. Kerrigan, 
Wayne State University. Implants of 
the embryonic eye into the anterior 
chamber of the adult eye in Triturus 
viridescens, Randall W. Reyer, West 
Virginia University School of Medi- 
cine. Activity of acid phosphatases in 
regenerating and resorbing limbs of 
larval An'blystorna, Charles Weiss, Al- 
bert Einstein College of Medicine. 
Transfilter action of the "apical ecto- 
derm maintenance factor" in the chick 
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wing bud, John W. Saunders, Jr., and 
Mary T. Gasseling, Marquette. Growth 
of the embryonic chick wing bud, John 
M. Cairns, Roswell Park Memorial In- 
stitute, and Allan Allenspach, Albright. 

Contributed Papers, Session IX. De- 
velopmental Biology, II. (Same sponsor 
as for part I.) Charles Metz, Florida 
State University, will preside. Implan- 
tation and lethality in the yellow mouse, 
Gordon J. Eaton and M. M. Green, 
University of California, Davis. Experi- 
mental recombination of cells in the 
developing mouse egg: normal and le- 
thal mutant genotypes, Beatrice Mintz, 
Institute for Cancer Research, Phila- 
delphia. Some factors involved in the 
production of polyploids in non-enu- 
cleated transplant eggs of Rana pipiens, 
Stephen Subtelny and Carole Bradt, 
Institute for Cancer Research, Phila- 
delphia. Overripeness of the eggs in 
Xenopus laevis Daudin, K. Mikamo, 
State University of Iowa. Chemical 
nature of a preparation which induces 
aspermatogenesis in the guinea pig, 
G. L. Carlson and D. W. Bishop, Car- 
negie Institution of Washington, Balti- 
more, Md. Antigenic analysis of Chi- 
nese hamster sperm, Lajos Piko and 
Albert Tyler, California Institute of 
Technology. Localization of compo- 
nents of the jelly-coat involved in fer- 
tilization in the frog egg, S. H. Barch 
and J. R. Shaver, Michigan State Uni- 
versity. 

AAAS Presidential Address and Re- 
ception. Beetles, competition, and pop- 
ulations, Thomas Park, University of 
Chicago. See AAAS Special Sessions. 

Contributed Papers, Session X. Ani- 
mal Behavior and Sociobiology, III. 
Film program. (Same sponsor as for 
parts I and II.) E. M. Banks, Univer- 
sity of Illinois, will preside. Conse- 
quences of the removal of legs on the 
locomotion of crayfish, Dwain W. Par- 
rack, University of Illinois. Aggressive 
behavior in the crayfish, Orconectes 
propinquus (Girard), H. William Lunt, 
University of Illinois. Reproductive be- 
havior of Pacific salmon, C. Groot, 
Fisheries Research Board of Canada, 
Biological Station, Nanaimo, B.C. The 
biology and reproductive behavior of 
the northern elephant seal, George 
Bartholomew and Richard A. Booloo- 
tian, University of California, Los An- 
geles. The sea otter, Richard A. Boo- 
lootian. 

Saturday 29 December 
New Concepts Regarding Biological 

Control Mechanisms. Part III. Hor- 
monal Phenomena. (Same sponsors and 

arrangers as for parts I and II.) For 
details, see program of AAAS Sec- 
tion N. 

U.S. and International Programs in 
Biological Oceanography. Part I. Panel 
discussion, program of the Society of 
Systematic Zoology, cosponsored by 
the American Society of Zoologists 
and the American Society of Limnol- 
ogy and Oceanography. Arranged by 
Charles F. Lytle, biological consultant, 
U.S. Army. For details, see program 
of Society of Systematic Zoology. - 

Contributed Papers, Session XI. Ani- 
mal Behavior and Sociobiology, IV. Be- 
havioral Ecology. (Same sponsors as 
for parts I-III.) P. H. Klopfer, Duke, 
will preside. Ecological studies on peri- 
trichs, Harold E. Finley and David Mc- 
Laughlin, Howard. The development of 
behavior patterns in male chickens un- 
der different flocking situations, J. S. 
Dawson and P. B. Siegel, Virginia 
Polytechnic Institute. Stereotyped be- 
havior and cage size, William A. Dra- 
per and Irwin S. Bernstein, Yerkes Lab- 
oratories of Primate Biology, Orlando, 
Fla. An examination of the relation- 
ship between differential early spatial 
experience, occurrence of pregnancy, 
and levels of asymptote in populations 
of prairie deermice, C. Richard Ter- 
man, Taylor. Aggressive behavior of 
starlings as affected by photoperiodic 
manipulation, John Vandenbergh, Penn- 
sylvania State University. The endog- 
enous activity rhythm of an Australian 
marsupial mouse as influenced by light 
and dark, Kenneth S. Rawson, Swarth- 
more. Daily activity pattern of rein- 
deer in arctic continuous light, Lorenz 
0. Lutherer and G. Edgar Folk, Jr., 
University of Iowa, and Warren 0. 
Essler, University of Vermont. The 
means of orientation in migrating 
cloudless sulphur butterflies, Thomas 
J. Walker, University of Florida. The 
operation of the sun compass in pi- 
geons upon large latitudinal displace- 
ment, Klaus Schmidt-Koenig, Duke 
University and Max Planck Institut. 

Contributed Papers, Session XII. 
Comparative Physiology, III. (Same 
sponsor as for parts I and II.) Morris 
Rockstein, University of Miami, will 
preside. Effects of inorganic ions on 
mammalian sperm, Clyde E. Johnson 
and Charles Norman, West Virginia 
University. Secretory competence and 
the sodium and potassium content of 
effluent of the salt glands of domestic 
ducklings, Clarence C. Goertemiller, 
Jr., and R. A. Ellis, Brown. Esterases 
in the digestive gland of the Roman 
snail, Helix pomaltia: a correlated his- 
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tochemical and electrophoretic study, 
Bruce Ditzion and Robert Rosenbaum, 
Albert Einstein College of Medicine. 
Respiration and phosphorylation in 
liver homogenates from rats exposed 
to reduced barometric pressures, F. D. 
Ziegler and Adam Anthony, Pennsyl- 
vania State University. Functional re- 
lationships of tocopherols, ubiquinones, 
and ubichromnenols in the guinea pig, 
Nicholas A. B. Szabo and John W. C. 
Bird, Rutgers. The relation of vitamin 
A to vision in Musca domestic L., 
Charles F. Cohen and Roy J. Barker, 
U.S. Department of Agriculture, Belts- 
ville, Md. Tanning of the adult fly: a 
new hormone action, G. Fraenkel, Uni- 
versity of Illinois. Caste and age dif- 
ferences in rate of water loss and re- 
sponse to peanut oil and alumina in 
termites of eastern United States, Mar- 
garet S. Collins, Florida A. & M. Uni- 
versity, and A. Glenn Richards, Univer- 
sity of Minnesota. The biochemical 
basis for aging of flight ability in the 
male house fly, Morris Rockstein and 
K. Brandt, University of Miami School 
of Medicine. 

Contributed Papers, Session XIII. 
Vertebrate Morphology, III. D. Dwight 
Davis, Chicago Natural History Mu- 
seum, will preside. The golden hamster 
(Mesocricetus auratus) on the 13th day 
of gestation, Jiulda Magalhaes, Buck- 
nell, and W. A. Briggs, University of 
Pennsylvania Medical School. Fetal 
growth and skeletal development in the 
dog, Howard E. Evans, Cornell Uni- 
versity Veterinary College. Preliminary 
studies for a stereotaxic atlas of the 
bovine brain, L. N. Das and Robert C. 
McClure, University of Missouri School 
of Veterinary Medicine. Genetic influ- 
ence of growth gradients upon verte- 
bral morphology, Paul B. Sawin, Dor- 
cas D. Crary, and Judith Laubscher, 
Roscoe B. Jackson Memorial Labora- 
tory. 

Contributed Papers, Session XIV. De- 
velopmental Biology, III. Hans Laufer, 
Johns Hopkins, will preside. The in 
vitro inhibitory effect of thalidomide on 
the chick embryo, T. E. Smith, Jr., W. 
0. Berndt, J. F. O'Leary, and D. J. 
Cavanaugh, U.S. Army Chemical Re- 
search and Development Laboratories, 
Edgewood Arsenal, Md. Synthesis of 
collagen in the developing chick cornea, 
John R. Coleman, Heinz Herrmann, 
and Barbara E. Bess, University of Con- 
necticut. The role of chordamesoderm 
in chick cephalogenesis, Nina W. Hill-- 
man, Temple. Quantitative and histo- 
chemical analyses of alkaline phospha- 
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tase in adult tissues and larvae of the 
sea urchin, Strongylocentroltus purpura- 
tus, Richard B. Lyons and David D. 
Weaver, University of Oregon Medical 
School. Some effects of temperature on 
growth and sexual differentiation in 
Hydra littoralis, Helen D. Park and 
Anne B. Ortmeyer, National Institutes 
of Health. The intracellular differentia- 
tion of cilia, Richard W. Siegel and 
Larry W. Cohen, University of Califor- 
nia, Los Angeles. Effect of 5-fluoroura- 
cil on pupal development in Ephestia, 
Wilhelm Muth, University of Rochester. 
The origin of the sternopleural sclerite 
in Drosophila, Curt Stern, University of 
California, Berkeley. Effects of maleic 
hydrazide upon development in Droso- 
phila melanogaster, Donald J. Nash, 
Rutgers. 

New Concepts Regarding Biological 
Control Mechanisms. Part IV. Trans- 
port Across Cell Membranes. (Same 
sponsors and arrangers as for Parts I- 
III.) For details, see program of AAAS 
Section N. 

U.S. and International Programs in 
Biological Oceanography. Part II. (Same 
sponsors and arrangers as for Part I.) 
For details see program of Society of 
Systematic Zoology. 

Contributed Papers, Session XV.. An- 
imal Behavior and Sociobiology, IV. 
Social and Feeding Behavior. (Same 
sponsors as for parts I-II.) G. W. Bar- 
low, University of Illinois, will preside. 
The digging out of trapped or buried 
ants by other workers, Helen Forrest, 
Rutgers. Ball-rolling behavior of Can- 
thon pilularius (L.) (Coleoptera, Scara- 
baeidae), Eric G. Matthews, University 
of Puerto Rico. Food discrimination in 
kangaroo rats, Robert D. Burns, Uni- 
versity of Oklahoma. Reciprocal food 
sharing of gibbons, Ronald J. Schuster- 
man and Gershon Berkson, Yerkes 
Laboratories of Primate Biology, Or- 
lando, Fla. Field observations of howler 
monkeys, Irwin S. Bernstein, Yerkes 
Laboratories of Primate Biology. Sto- 
chastic laws of a primate society, S. A. 
Altmann, University of Alberta. Hier- 
archical behavior in the deer mouse, 
Peromyscus leucopus, in the laboratory, 
Walter Sheppe, University of Buffalo. 
Marine animal sounds of the Queens- 
land coast, James M. Moulton, Bow- 
doin. Courtship and sound production 
in the sand fiddler, Uca pugilator, 
Michael Salmon, University of Mary- 
land. 

Contributed Papers, Session XVI. 
Comparative Endocrinology, I. C. Don- 
nell Turner, Duquesne, will preside. 

Role of gamete-shedding substance from 
starfish nerves, Alfred B. Chaet and 
Robert Smith, American University. 
Ultrastructural properties of extrinsic 
and intrinsic secretary granules within 
the corpus cardiacum of Leucophaea 
maderae, Berta Scharrer, Albert Ein- 
stein College of Medicine. Chemical 
analysis of the blood, fat body, and 
ovaries, of the blowfly: the effect of the 
hormonal environment, Charles W. Orr, 
Johns Hopkins. Seasonal cycle in the 
hypothalamic neurosecretory system of 
Diadophis punctatus, Robert L. Phili- 
bert and F. I. Kamemoto, University of 
Missouri. Metabolic and cytologic evi- 
dence of pineal inhibition by continu- 
ous light, W. B. Quay, University of 
California, Berkeley. The morphology 
of the neurosecretory system in a strain 
of rats with familial hypothalamic dia- 
betes insipidus, Hilda Weyl Sokol and 
Heinz Valtin, Dartmouth Medical 
School. Neural timing of ovulation in 
immature rats treated with gonadotro- 
phin: effect of light, William F. Strauss 
and Roland K. Meyer, University of 
Wisconsin. Gonadotrophin-releasing ac- 
tivity of sheep median eminence ex- 
tracts, Donald C. Johnson and Emil 
Witschi, University of Iowa. 

Contributed Papers, Session XVII. 
Developmental Biology, IV. Samuel Bie- 
ber, Wellcome Research Laboratories, 
will preside. Development of the skull 
of Rana sylvatica: a morphological and 
histochemical investigation, Joseph 
Feinsmith, City College of New York. 
Increase in numbers of nuclei in stri- 
ated muscle fibers, William B. Much- 
more, University of Rochester. Calcium 
content of the amphibian blastocoel 
fluid, Louis T. Stableford, Lafayette. 
The nature and origin of "ECM," a pu- 
tative mediator of mutual cellular ad- 
hesions, Malcolm S. Steinberg, Johns 
Hopkins. Ribonucleic acid as a geno- 
tropic agent, M. C. Niu, Rose Cerroni, 
and P. Pivar, Temple University. 
Studies on the active component of the 
ascites fluid, Lillian C. Niu, Temple 
University. Protein biosynthesis: a 
marker for RNA specificity, Carl Cor- 
dova, C. L. Radbill, L. C. Niu, and 
M. C. Niu, Temple University. Dif- 
ferential activities of RNA fractions 
isolated from calf liver nuclei, Philip 
Nash and M. C. Niu, Temple. 

Contributed Papers, Session XVIII. 
Radiation Biology. Anna R. Whiting, 
University of Pennsylvania, will pre- 
side. Oxidative phosphorylation in mito- 
chondria from irradiated rats, James 
C. Hall and Allan L. Goldstein, Rut- 
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gers. Changes in sperm DNA irradiated 
in vivo with visible light, Charles Nor- 
man and R. Segina, West Virginia Uni- 
versity. The effect of x-ray irradiation 
on the cornea of the axolotl (Siredon 
mexicanum), Victor V. Brunst, Ros- 
well Park Memorial Institute, Buffalo. 
Time-lapse motion pictures of ultra- 
violet versus x-ray irradiation of Ar- 
bacia gametes and zygotes, Carl Caskey 
Speidel, University of Virginia School 
of Medicine, and Ralph Holt Cheney, 
Brooklyn College. Sensitive and resist- 
ant time stages of Arbacia zygotes to 
gamma or ultraviolet irradiation during 
the first cleavage cycle, Ralph Holt 
Cheney and Carl Caskey Speidel. 

Contributed Papers, Session XIX 
Invertebrate Zoology. Horton H. Hobbs, 
U.S. National Museum, will preside. A 
preliminary account of the life cycle of 
Kowalewskius parvula (Kowalewski, 
1904; Yamaguti, 1959) Cestoda: Hy- 
menolepididae, Dominic L. DeGiusti 
and Newton Kingston, Wayne State 
University. Observations on movements 
of infective oncospheres from the tape- 
worm, Hymenolepis diminuta, Robert 
E. Ogren, D. R. Rolling, and C. A. 
Wellington, Dickinson. A new host and 
habitat for a branchiobdellid, Perry C. 
Holt, Virginia Polytechnic Institute. 
The effect of environmental factors on 
the respiration of Tubifex tubifex, 
Dona J. Fowler and Clarence J. Good- 
night, Purdue. Development and func- 
tion of neurosecretory sites in the eye- 
stalks of larval Palaemonetes (Deca- 
poda; Natantia), Jerry H. Hubschman, 
Robert A. Taft Sanitary Engineering 
Center, Cincinnati. The location and de- 
velopment of certain crustacean tegu- 
mental glands, J. Ross Stevenson, Kent 
State University. Histology of the bi- 
valve rectum, Michael J. Greenberg and 
T. C. Jegla, University of Illinois. Sur- 
face behavior of the gastropod, Po- 
macea (Ampullaria) paludosa, Andrew 
McClary, University of Wisconsin. The 
role of the coelomic fluid in the trans- 
port of nutrients in the starfish, Asterias 
forbesi, John Carruthers Ferguson, Cor- 
nell. Occurrence and possible function 
of "related metals" in three species of 
Eudistoma: recommendations for re- 
classification, Estees Potter Levine, 
Hopkins Marine Station, Stanford 
University. 

Zoologists' Dinner, Vice Presidential 
Address of AAAS section on Zoologi- 
cal Sciences (F). Program of Section F, 
cosponsored by the zoological societies 
meeting in Philadelphia. Arranged by 
Charles F. Wilde, Jr., University of 
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Pennsylvania School of Dentistry, and 
David W. Bishop, Carnegie Institution 
of Washington. Curt Stern, president of 
the American Society of Zoologists, 
will preside. Genes and the study of be- 
havior, by Ernst W. Caspari, University 
of Rochester, vice president for Section 
F. 

Sunday 30 December 

Space Biology and Life Support Prob- 
lems of Manned Space Flight. Part I. 
Symposium, program of the American 
Physiological Society and NASA, co- 
sponsored by the American Society of 
Zoologists. Arranged by Freeman, H. 
Quimby, William A. Lee, and Orr E. 
Reynolds, NASA, and Robert Smith, 
University of California, Los Angeles. 
For details see program for American 
Physiological Society. 

Sampling for Zoologists. Program of 
the Biometric Society ENAR, cospon- 
sored by the American Society of Zo- 
ologists. For details, see program for 
Biometric Society. 

The Regulation and Function of 
Heterosynthetic and Autosynthetic 
Molecules in Developmental Processes. 
Part I. Symposium, organized for the 
Division of Developmental Biology in 
memory of Dr. A. Mandel Schecht- 
man (1909-62) by a committee as fol- 
lows: George W. Nace, University of 
Michigan, chairman; Robert DeHaan, 
Carnegie InstitutioR of Washington; 
Reed Flickinger, University of Cali- 
fornia, Davis; and Laurens Ruben, 
Reed College. Meredith Runner, Uni- 
versity of Colorado, will preside. In- 
troductory remarks on macromolecular 
manipulations in developmental proc- 
esses, Albert Tyler, California Institute 
of Technology. Transfer of native and 
foreign serum antigens to oviducal 
mouse embryos, Laurel E. Glass, Uni- 
versity of California Medical School, 
San Francisco. Liver synthesis, plasma 
transport, and alterations accompany- 
ing passage of yolk proteins in egg- 
laying vertebrates, Ole Arne Schjeide, 
University of California School of 
Medicine, Los Angeles. The mecha- 
nism of blood protein uptake by insect 
oocytes, William H. Telfer, University 
of Pennsylvania. 

Energetics. Part I. Symposium, ar- 
ranged by L. R. Slobodkin, University 
of Michigan, for the Division of Com- 
parative Physiology. Slobodkin will 
preside. Photosynthetic energetics, T. 
R. Punnett, University of Rochester. 
Chemosynthetic energetics, W. Vish- 
niac, U~niversity of Rochester. Nutri- 

tional energetics of protozoa, J. J. 
Blum, Duke. 

Contributed Papers, Session XX. 
Animal Behavior and Sociobiology, VI. 
Learning and Study Mechanism. P. B. 
Siegel, Virginia Polytechinc Institute, 
will preside. The analogue lab: a new 
kind of teaching device, Howard S. 
Hoffman, Pennsylvania State Univer- 
sity. Discrimination counting in birds, 
Nicholas Pastore, Queens College, New 
York. Discrimination on the basis of 
reinforced and non-reinforced stimu- 
lus input in the mynah (Gracula religi- 
osa), Joseph H. Grosslight and Barry 
L. Lively, Kent State University. 
Learning set formation in young chick- 
ens, Marlene Alpert, M. W. Schein, C. 
H. Beck, and J. M. Warren, Pennsyl- 
vania State University. Maze learning 
and hierarchy position in the fish 
Xiphophorus helleri, Richard H. Gude 
and James C. Braddock, Michigan State 
University. Studies in behavior using 
the "microorganism motion monitor," 
Demorest Davenport. New apparatus 
for studying behavior of fishes under 
varying illumination, Kenneth R. John, 
Franklin and Marshall College, and 
Harold Krall, Radio Corporation of 
America. 

Contributed Papers, Session XXI, 
Comparative Endocrinology, II. Rich- 
ard A. Edgren, Wyeth Laboratories, 
Radnor, Pa., will preside. Dynamics of 
tissue-cultured melanophore responses 
to hormones, as revealed by frame anal- 
ysis, Ronald R. Novales and Barbara J. 
Novales, Northwestern. Postnatal in- 
duction of ovogenesis in the rabbit 
(Oryctolagus cuniculus), Raymond 
Teplitz and Susumu Ohno, City of 
Hope Medical Center, Duarte, Calif. 
Gonadotrophin analysis in androgenized 
rats by use of parabiosis, Emil Witschi 
and Donald C. Johnson, State Uni- 
versity of Iowa. Differentiation of fetal 
rat ovaries following transplantation to 
kidneys and testes of adult hosts, C. 
Donnell Turner and Hiroshi Asakawa, 
Duquesne. The pituitary-blocking ef- 
fect of various steroids in the hemi- 
castrate rat, Deann L. Peterson, R. A. 
Edgren, and R. C. Jones, Wyeth Lab- 
oratories. The decidual cell response in 
the golden hamster, John G. Turnbull, 
Louisiana State University. Intraocular 
autotransplants of corpora lutea of 
pseudopregnancy: hamster, Albert C. 
Kirby and George C. Kent, Jr., Loui- 
siana State University. The PAS reac- 
tion and the mouse estrous cycle, Rob- 
ert J. Merklin, Jefferson Medical Col- 
lege, Philadelphia. Growth-promoting 
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effect of testosterone in tadpoles, Mil- 
ton Eisler and Leon Helman, Monte- 
fiore Hospital, New York City. 

Contributed Papers, Session XXII. 
Cytology. Theodore R. F. Wright, 
Johns Hopkins, will preside. Anomalous 
meiosis in living cricket spermatocytes, 
Laurence Levine, Wayne State. An elec- 
tron microscope study of nebenkern 
formation and differentiation in the 
spermiogenesis of an hemipteran in- 
sect, Susan Allison Pratt, University 
of Rochester. The ring canals of Dro- 
sophila, E. H. Brown and R. C. King, 
Northwestern. Vitelline membrane for- 
mation in Drosophila, Elizabeth A. 
Koch and R. C. King, Northwestern. 
Chorion formation in Drosophila, R. C. 
King and Elizabeth A. Koch. Studies on 
the ultrastructure of teleost blood cells, 
Eva Lurie Weinreb, Cornell University 
Medical College. Virus array in lympho- 
cystis cells of sunfish, Roland Walker, 
Rensselaer Polytechnic Institute, and 
Ken Wolf, Eastern Fish Disease Lab- 
oratory, Kearneysville, West Va. 

Space Biology and Life Support 
Problems of Manned Space Flight. Part 
II. Symposium. (Same sponsors and ar- 
rangers as for part I.) For details see 
program of American Physiological 
Society. 

Energetics. Part II. Symposium. 
(Same sponsor and arranger as for part 
1.) K. Schimdt-Nielsen, Duke, will pre- 
side. Energetics of muscular contrac- 
tion, K. F. Guthe, University of Michi- 
gnan. Energetics of populations, L. R. 
Slobodkin. Irreversible thermodynamic 
processes, I. Prigogine, University of 
Liege, Belgium. 

The Regulation and Function of 
Heterosynthetic and Autosynthetic 
Molecules in Developmental Processes. 
Part II. Symposium (Same sponsors and 
arranger as for part I.) Heterosynthetic 
and autosynthetic antigens in the early 
stages of frog development, George W. 
Nace, University of Michigan. Control 
of cellular differentiation by regulation 
of protein synthesis, Reed A. Flick- 
inger, University of California, Davis. 
The interaction of environmental stim- 
uli and inherited susceptibility to con- 
genital deformity, C. P. Dagg, Jack- 
son Memorial Laboratory, Bar Harbor, 
Maine. The labile chorioallantoic mem- 
brane; changes effected by antibodies 
and viruses, James D. Ebert, Carnegie 
Institution of Washington. 

Contributed Papers, Session XXIII. 
Comparative Endocrinology, III. Don- 
ald C. Johnson, State University of 
Iowa, will preside. Metabolism of I- 
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125 in the goldfish, Carassius auratus 
L., Benjamin N. Bouman and Walter 
Chavin, Wayne State. Thyroid response 
to perchlorate and thiourea in devel- 
oping Porichthys notatus, Sister Marie 
Therese Dimond, Trinity College, Wash- 
ington, D.C. Effects of thyroidectomy 
on the fine structure of the salamander 
pituitary gland, Robert Cardell, Edsel 
B. Ford Institute for Medical Re- 
search, Detroit. Seasonal changes in 
the hematopoietic potency of pituitary 
glands of the perch (Perca fluviatilis 
L.), Anna M. Slicher, Yale, and Don- 
ald R. Swift, Freshwater Biological 
Association, United Kingdom. Auto- 
transplantation of the pituitary in the 
red eft, Sandra Kazahn Mazur, Albert 
Einstein College of Medicine and City 
College of New York. Parathyroid- 
mediated hydroxyproline levels during 
peritoneal lavage, William K. Bates, 
Charles Yates, and Roy V. Talmage, 
Rice. Increased parathyroid activity 
caused by addition of sodium fluoride to 
peritoneal lavage, S. B. Doty, Charles 
Yates, and Roy V. Talmage. Com- 
parative effects of mammalian cortico- 
tropin and chicken pituitary extracts 
on in vitro corticoid production by 
chicken adrenals, Roger deRoos and 
Carolyn deRoos, University of Mis- 
souri. Isotopic determinations of blood 
volume in intact and regenerated rat 
adrenals during cold stress, Norma J. 
Kolthoff, I. A. Macchi, and Leland C. 
Wyman, Boston University. 

Contributed Papers, Session XXIV. 
Experimental Biology. Robert D. Allen, 
Princeton, will preside. Studies on cell 
aggregation in marine sponges, Gustave 
A. Candelas and Graciela C. Candelas, 
University of Puerto Rico. The effects 
of ethylene glycol and glycerine on the 
freezing of rabbit spermatozoa, Rich- 
ard R. Fox and J. F. Burdick, Roscoe 
B. Jackson Memorial Laboratory. Age- 
related changes in the DNA of non- 
dividing cells, M. Richard Segina and 
Charles Norman, West Virginia Uni- 
versity. Endocrine differences of audio- 
genic-seizure-susceptible and -resistant 
female Wistar rats, A. M. Sackler, A. 
S. Weltman, A. S. Kreger, H. Owens, 
and R. Jacobs, Brooklyn College of 
Pharmacy. Bone resorption after tenot- 
omy and fluoride treatment in rabbits, 
Robert J. Toft, Bowdoin College. Im- 
munological distances among some 
gallinaceous birds as determined by 
red blood cell antigens, Bob G. Sand- 
ers and Leslie I. Novikoff, Lafayette. 
Drosopterins i~n the dewlap of some 
anoline lizards, Evelina Ortiz, Univer- 

sity of Puerto Rico. Collection of mu- 
cus from the newt, Diemictylus viri- 
descens, with pilocarpine stimulation, 
Sopjhie Jakowska, New York Aquar- 
ium. Adaptive utilization of propionate 
by Polytomella agilis, Marvin H. Can- 
tor and T. W. James, University of 
California, Los Angeles. 

In addition, 68 papers are to be pre- 
sented by title only. For a complete 
listing, consult the General Program. 

Herpetologists' League 

Thursday 27 December 

Contributed Papers. Arranged by 
Wade Fox, Jr., Louisiana State Uni- 
versity School of Medicine, New Or- 
leans; vice president, Herpetologists' 
League. Herndon G. Dowling, New 
York Zoological Society, will preside. 
Thamnophis proximus, a valid species 
of garter snake, Douglas A. Rossman, 
University of North Carolina. Sup- 
posed mimicry in salamanders, Lowell 
P. Orr, Kent State University. The use 
of paratoid secretion chromatograms 
of the genus Bufo as a taxonomic char- 
acter, Frederick Schuierer, Cabrillo 
College. Some observations on the 
geckos of West Pakistan, Sherman A. 
Minton, Jr., New York, N.Y. Varia- 
tion in the ringneck snakes of the 
Southwest and -Mexico, Frederick R. 
Gehlbach, University of Michigan. The 
biology of Uta stanstburianrza in the 
Colorado River area, Wilmer W. Tan- 
ner, Brigham Young University. The 
turtles of Panama: preliminary report 
on relationships and distribution, John 
M. Legler, University of Utah. Homing 
and orientation in three species of 
anuran amphibians, Denzel E. Fergu- 
son, A. M. Hammond, and C. E. Boyd, 
Mississippi State University. Cases of 
insecticide resistance in three species 
of vertebrates, Claude E. Boyd, S. B. 
Vinson, and D. E. Ferguson, Mississip- 
pi State University. Reptiles of the 
Galapagos, Herndon G. Dowling, New 
York Zoological Society. 

Saturday 29 December 

Visit to Philadelphia Zoological Gar- 
dens. 

Society of Systematic Zoology 

Thursday 27 December 
Principles and Methods of Phylog- 

eny. Parts I and II. Symposium, pro- 
gram of the American Society of 
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Naturalists, cosponsored by the Amer- 
ican Society of Zoologists and the 
Society of Systematic Zoology. Ar- 
ranged by Ernst Caspari, University 
of Rochester. For details see program 
for American Society of Naturalists. 

Friday 28 December 

Contributed Papers. Curtis W. Sa- 
brosky, president of the Society of 
Systematic Zoology, will preside. On 
the distribution of the genus Xironogi- 
ton (Branchiobdellidae; Oligochaeta), 
Perry C. Holt, Virginia Polytechnic 
Institute. Trap-nesting for solitary 
wasps and bees, a useful taxonomic 
tool, Karl V. Krombein, U.S. Depart- 
ment of Agriculture, Washington, D.C. 
Some implications of host relation- 
ships among the disk fishes, family 
Echoneidae, Ernest A. Lachner, U.S. 
National Museum. Weaknesses and 
controversial points in the new inter- 
national code of zoological nomen- 
clature, Curtis W. Sabrosky. 

U.S. and International Programs in 
Biological Oceanography. Part I. Panel, 
program of the Society of Systematic 
Zoology, cosponsored by the American 
Society of Zoologists, the American 
Society of Limnology and Oceanogra- 
phy, and AAAS section F. Curtis W. 
Sabrosky will preside. U.S. National 
Museum Oceanographic Sorting Cen- 
ter, I. Eugene Wallen, Smithsonian 
Institution. Indian Ocean expedition, 
John H. Ryther, Woods Hole Oceano- 
graphic Institution. Tropical Atlantic 
oceanographic investigations, Vernon 
E. Brock, Bureau of Commercial 
Fisheries, Biological Laboratory, Wash- 
ington, D.C. Biological oceanography 
organization and facilities on the 
Eltanin, George R. Toney, Office of 
Antarctic Programs, National Science 
Foundation. 

Saturday 29 December 

Part II. (Same sponsor as for part 
1.) Waldo L. Schmitt, U.S. National 
Museum, will preside. The Marine 
Biological Laboratory systematics ecol- 
ogy program, Melbourne R. Carriker, 
Marine Biological Laboratory, Woods 
Hole. Review of activities and plans 
at American marine laboratories, Dixy 
L. Ray, University of Washington and 
National Science Foundation. The Te- 
Vega expeditions program, Rolf L. 
Bolin, Hopkins Marine Station, Stan- 
ford University. The Duke University 
oceanographic program, Robert L. 
Menzies, Duke University Marine Lab- 
oratory. 
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Zoological and 

Botanical Sciences 

Thursday 27 December 

Biologists' Smoker. Arranged by Pat 
Hodge, Academy of Natural Sciences. 
Joint program of AAAS sections on 
Zoological Sciences (F) and Botanical 
Sciences (G), and all biological socie- 
ties. All biologists' are cordially invited. 

American Society of Limnology 

and Oceanography 

The American Society of Limnology 
and Oceanography is a cosponsor of 
the two-session panel, U.S. and Inter- 
national Programs in Biological Ocean- 
ography, of the Society of Systematic 
Zoology (29. Dec.). See program for 
Society of Systematic Zoology. 

American Society of Naturalists 

Thursday 27 December 

Principles and Methods of Phy- 
logeny. Part I. Symposium, program of 
the American Society of Naturalists; 
cosponsored by the American Society 
of Zoologists and the Society of Syste- 
matic Zoology. Arranged by Ernst W. 
Caspari, University of Rochester, who 
will preside and present introductory 
remarks. Evolutionary trends in the 
crustacean Howard Sanders, Woods 
Hole Oceanographic Institution. Evo- 
lution and phylogeny in morphologi- 
cally uniform groups, Walter Bock, 
University of Illinois. Some problems 
and guiding principles of flowering 
plant phylogeny, -Robert F. Thorne, 
Santa Ana Botanic Garden, Clare- 
mont, Calif. Experimental approaches 
to the phylogeny of bacteria, Arnold 
W. Ravin, University of Rochester. 

Part II. (Same sponsor and arranger 
as for part I.) Colin S. Pittendrigh, 
Princeton, will preside. On the varia- 
bility of biochemical structures and 
metabolic systems, Seymour S. Cohen, 
University of Pennsylvania. Phylogeny' 
and the dimension of time, Edwin H. 
Colbert, American Museum of Natural 
History. Cytology -and phylogeny of 
Drosophila, Marvin Wasserman, Queens 
College. 

Friday 28 December 

Presidential Address. Ernest W. Cas- 
pani will preside and present the ad- 
dress, "What is a fauna?" 

Biomedical Information-Processing- 
Organization (BIO) 

Friday 28 December 
Computer Programs To Aid Biology 

and Medicine. Session of invited pa- 
pers, arranged by Robert S. Ledley, 
National Biomedical Research Foun- 
dation, Silver Spring, Md., who will 
preside. Literal models by computer 
printout, M. 0. Dayhoff, National Bio- 
medical Research Foundation. Game 
theory in problems of public health 
and medicine, C. D. Flagle, Johns 
Hopkins. Photomicrographic analysis 
by computers, L. S. Rotolo, National 
Biomedical Research Foundation. Use 
of digital computers for electrocardio- 
gram analysis, T. Y. Young, Johns 
Hopkins. 

Biometric Society, ENAR 

The program of the Biometric So- 
ciety, concerned with the statistical 
aspects of biology, is included under 
AAAS section U. 

Ecological Society of America 

Meeting committee chairman: Robert 
B. Platt, Emory, 

Wednesday 26 December 

Contributed Papers. General Ecol- 
ogy. 'Philip R. Pearson, Jr., Temple, 
will preside. Population studies of the 
highlands salamander, Plethodon for- 
dani melaventris, James A. MacMahon, 
Dayton (Ohio) Museum of Natural 
History, and Robert E. Gordon, Uni- 
versity of Notre Dame. A quantitative 
method for jackrabbit stomach content 
analysis, W. E. Saul and J. B. Echo, 
U.S. Atomic Energy Commission. The 
role of earthworms in the decomposi- 
tion of leaf litter in three types of de- 
ciduous forests, Albert E. Augustson 
and Richard E. Puetz, University of 
Wisconsin. Nesting behavior of Iso- 
dontia harrisi Fernald (Hymenoptera; 
Sphecidae), C. S. Lin, Huston-Tillot- 
son College. Germination influencing 
substances in living and dried plants, 
Robert T. Brown, Michigan College 
of Mining and Technology. A radio- 
carbon-dated pollen profile from sun- 
beam prairie bog, Darke County 
(Ohio), Ronald 0. Kapp, Alma Col-- 
lege, and Ansel M. Gooding, Earl- 
ham. Distribution of Larrea in rela- 
tion to a temperature inversion in 
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Yucca Flat, Nevada, Philip V. Wells, 
University of Kansas and Lora M. 
Shields, New Mexico Highlands Uni- 
versity. The ecology of forest topo- 
sequences in the central Appalachians, 
W. A. van Eck and R. L. Smith, West 
Virginia University. Phytocenology of 
forest toposequences in the central Ap- 
palachians, van Eck and Smith. Phy- 
tosociology of some red pine forests 
in the Lake Superior region, Frederick 
B. Bevis, Michigan College of Min- 
ing and Technology. Terminal northern 
hardwood forests in northeastern Min- 
nesota, E. Flaccus, University of Min- 
nesota, and L. F. Ohmann, Rutgers. 

Thursday 27 December 

Contributed Papers. Radioecology, 
Part II. Radioisotope Studies. Program 
of the Ecological Society of America, 
cosponsored by the American Society 
of Zoologists. Arranged by Francesco 
B. Trama, Rutgers, for the Radioecol- 
ogy Committee. Stanley I. Auerbach, 
Oak Ridge National Laboratory, will 
preside. Use of specific activities for 
interpretation of ecological tracer 
studies, Daniel J. Nelson, ORNL. Ob- 
servations on the movement of radio- 
nuclides in selected marine environ- 
ments, Thomas W. Duke, U.S. Bu- 
reau of Commercial Fisheries. Studies 
of root extension by the use of 1-131, 
Frank W. Woods, M. L. McCormack, 
M. D. Ferrill, and W. A. Hough, Duke 
and Southern Illinois University. Cy- 
cling of cesium-i 34 in white oak 
trees, John P. Witherspoon, ORNL. 
Influence of environmental factors on 
microbial immobilization of certain 
radionuclides in forest litter, Martin 
Witkamp, ORNL. Radioecological stud- 
ies of millipedes (Dixidesmus erasus), 
D. A. Crossley, Jr., ORNL. 

The Evolution of Behavior. Part I. 
Joint program of the Division of Ani- 
mal Behavior and Sociobiology of the 
American Society of Zoologists and 
the Section of Animal Behavior and 
Sociobiology of the Ecological Society 
of America, cosponsored by AAAS 
section on Psychology (I). Arranged 
by William Dilger, Cornell. For de- 
tails, see program for section I. 

Contributed Papers. Radioecology, 
Part II. Radiation Effects Studies. 
(Same sponsors and arranger as for 
part I.) Francesco B. Trama will pre- 
side. Immediate effects of a nuclear 
detonation on desert vegetation, Wil- 
liam E. Martin, University of Cali- 
fornia. Some influences of an under- 
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ground nuclear detonation on close-in 
populations of whiptailed lizards (Cne- 
mnidophorus tigris) at the Nevada Test 
Site, Frederick B. Turner, University 
of California. Accumulation of Cs-137, 
Sr-90 in forage, humans, and milk 
from ecologically dissimilar areas, Rob- 
ert C. Pendleton, C. W. Mays, R. D. 
Lloyd, A. L. Brooks and H. G. Pol- 
lock, University of Utah. Environmen- 
tal effects of iodine-1 31 in milk and 
humans, Robert C. Pendleton, A. L. 
Brooks, C. W. Mays, and R. D. Lloyd, 
University of Utah. Variation in jack- 
rabbit bone strontium-90 with age 
and fallout, Zola M. Fineman and R. 
McBride, U.S. Atomic Energy Com- 
mission. Miniature glass rod dosimeters 
in radiation ecology, Stephen V. Kaye, 
ORNL. Hematology of cotton rats on 
a radioactive area, Paul B. Dunaway, 
ORNL. Close-in effects of an under- 
ground nuclear detonation on small 
mammals at the Nevada Test Site, 
Clive D. Jorgensen and Donald M. 
Allred, Brigham Young University. 
The oxygen effect with respect to radi- 
ation dose-survival curves for micro- 
organisms, A. A. van Soestbergen, 
Mercy Hospital, Toledo. 

The Evolution of Behavior. Part II. 
For details see program for section I. 

Friday 28 December 

Contributed Papers. Fresh Water 
and Marine Ecology, Ruth Patrick, 
Academy of Natural Sciences of Phil- 
adelphia, will preside. Experimental 
epidemics in the host-parasite system 
Hydra and Hydramoeba hydroxena, 
Alan E. Stiven, University of North 
Carolina. A comparative study of car- 
bohydrate metabolism in fish as af- 
fected by temperature and exercise, 
John Mark Dean and Clarence J. 
Goodnight, Purdue. Changes in the 
planktonic and suspended-matter load 
of tidal waters as related to popula- 
tions of suspension feeders, Nelson 
Marshall, Bernice Wheeler, and Johnes 
K. Moore, University of Rhode Is- 
land. Studies on the food habits of 
whiting, redfish, and pollock in the 
Gulf of Maine, Ralph W. Dexter, Kent 
State University. Patterns of survivor- 
ship in laboratory populations of fresh- 
water fairy shrimp, Eubranchipus ver- 
nalis (Verrill), Charles H. Southwick, 
A. J. Reading, and Brenda K. Sladen, 
Johns Hopkins. Annual fluctuations in 
the fairy shrimp populations of cer- 
tain ponds in Illinois and Ohio, 1936- 
62, Ralph W. Dexter. The effects of 

an artificial impoundment on the ben- 
thic organisms, James J. Sawtell, Rut- 
gers. Successful relations of major 
communities in shallow coastal waters 
of the Caribbean, Bruce L. Welch, 
College of William and Mary. 

Contributed Papers. Conservation 
and Human Ecology. Ian McHarg, 
University of Pennsylvania, will pre- 
side. The inadequacy of Newtonian 
mechanics as a mathematical model 
for ecological systems, Harry Lobel, 
Nebraska Iowa Electrical Council. Eco- 
logical understanding diminishes with 
increasing environmental uniformity, 
John Brainerd, Springfield College. 
Putting our technobiological ecology 
in balance, John A. Waring, research 
writer and consultant. Stochastic laws 
of a primate society, S. A. Altmann, 
University of Alberta. Human ecology 
as a science, George B. Happ, Insti- 
tute of Human Ecology. 

Population Endocrinology. Sympo- 
sium, program of the Ecological So- 
ciety of America; cosponsored by the 
American Society of Zoologists. Ar- 
ranged by John J. Christian, Albert 
Einstein Medical Center, who will 
preside. Influence of population den- 
sity on the weight and histology of the 
woodchuck (Marmota monax), James 
A. Lloyd, Zoological Society of Phil- 
adelphia. Behavioral and physiological 
correlates of density and subordina- 
tion, F. H. Bronson, Jackson Me- 
morial Laboratory. Measurements of 
adrenal steroid levels from laboratory 
populations of house mice, Paul G. 
Pearson, Janet Anilane, and John L. 
Gerlach, Rutgers. Endocrine adapta- 
tion to chronic environmental stimuli, 
Rodney T. Houlihan, Pennsylvania 
State University. The effects of group- 
ing and social rank on the endocrine 
organs of chickens, G. L. Flickinger, 
R. L. Snyder, and H. L. Ratcliffe, Uni- 
versity of Pennsylvania. Catechol amine 
content of the adrenal medulla of mice 
at different densities of groupings, 
Bruce L. Welch. Seasonal endocrine 
changes in cottontail rabbits, Vernon 
Stevens, Ohio State University. 

In addition to these programs there 
will be six sessions of contributed pa- 
pers on animal behavior and sociobi- 
ology-joint programs of the Division 
of Animal Behavior and Sociobiology 
of the American Society of Zoologists 
and the Section of Animal Behavior 
and Sociobiology of the Ecological 
Society of America. See the program of 
the American Society of Zoologists. 
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Saturday 29 December 

Field Trip to Pine Barrens of New 
Jersey. Joint program of the Ecological 
Society of America and the Philadel- 
phia Botanical Club. Arranged by 
Robert H. MacArthur, University of 
Pennsylvania. For details, consult the 
General Program. 

Sunday 30 December 

Statistical Problems of Ecology. Pro- 
gram of AAAS section on Statistics 
(U), cosponsored by the section on 
Zoological Sciences (F) and the Eco- 
logical Society of America. Arranged 
by Jerzy Neyman, University of Cali- 
fornia. Lamont C. Cole, Cornell, will 
preside. For details, see program of 
Section U. 

Mountain Lake Biological Station 

Saturday 29 December 

Annual Breakfast, meeting of former 
students, investigators and staff. Ar- 
ranged by C. Willard Hart, Jr., Acad- 
emy of Natural Sciences of Philadel- 
phia. Horton H. Hobbs, Jr., U.S. Na- 
tional Museum, will preside. 

National Association 

of Biology Teachers 

For details, see the coordinated 
programs of the Science Teaching So- 
cieties. 

Society for the Study of Evolution 

This society is a cosponsor of the 
session on genetics in the joint program 
of the section on Statistics (U) and the 
Biometric Society ENAR. For details, 
see program of Section U. 

Botanical Sciences 
Wednesday 26 December 

Contributed Papers. Harriet B. 
Creighton, Wellesley, will preside. Ob- 
servations on the development of the 
date palm (Phoenix dactilifera), Theo- 
dor Philipp Haas. The antibiotics of 
Sargassum natans and Sargassuxm flu- 
tans related to epiphyte, pariphyte, and 
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parasite load with respect to distribu- 
tion of the center of the Sargasso Sea, 
John T. Conover, Narragansett Marine 
Laboratory, University of Rhode Is- 
land. Recognized bamboos of the genus 
Arundinaria (Gram: Bambusoideae) 
native in the Western Hemisphere, F. 
A. McClure, Smithsonian Institution. 
Remarks on a new anatomical feature 
in the rhizome of A rundinaria tecta, 
Yang-No Lee, Ewha Woman's Univer- 
sity. Variation in the Scirpus cyperinus 
complex, Alfred E. Schuyler, Academy 
of Natural Sciences of Philadelphia. 

Thursday 27 December 

Plant Biology Today. Advances and 
Challenges, Part I. Symposium, joint 
program of AAAS section on Botanical 
Sciences (G) and the Botanical Society 
of America. Arranged by Harriet B. 
Creighton, who will preside. Phyto- 
chrome and the red-far red system in 
plants, Bruce A. Bonner, Harvard. 
Modern concepts of cell behavior, Her- 
bert Stern, University of Illinois. Stud- 
ies of root development in vitro, John 
G. Torrey, Harvard. 

Botanists' Luncheon and Vice-Presi- 
dential Address. Harriet B. Creighton 
will preside. Are bacteria and fungi 
related?, John N. Couch, University of 
North Carolina; vice president for Sec- 
tion G. 

Plant Biology Today. Advances and 
Challenges, Part II. Symposium. (Same 
sponsor, arranger, and presiding officer 
as for part I.) Concepts of shoot 
growth, Ralph 0. Erickson, University 
of Pennsylvania. Long-distance trans- 
port in large intact-plants, Martin H. 
Zimmerman, Harvard. Modern research 
on evolution in the ferns, Warren H. 
Wagner, Jr., University of Michigan. 

American Phytopathological Society 

The society is a cosponsor of the 
symposium Plant Biology Today, Bo- 
tanical Sciences (G). For details, see 
program of Section G. 

Philadelphia Botanical Club 

The program includes an illustrated 
lecture, The flora of Philadelphia and 
vicinity, by Edgar T. Wherry, Univer- 
sity of Pennsylvanian and a field trip to 
the Pine Barrens of New Jersey. For 
more details, see program of the Eco- 
logical Society. 

Anthropology 
Wednesday 26 December 

Contributed Papers. Ruth Bunzel, 
Columbia, will preside. Drake's island 
of thieves-ethnological sleuthing, Wil- 
liam A. Lessa, University of California. 
Citizenship and sources of political au- 
thority in the Marianas, Robert R. Sol- 
enberger, Pennsylvania State Teachers 
College. Significant parallels in Dong- 
son and Mochica art, Douglas Fraser, 
Columbia. Human behavior and the 
contagious diseases: research problems 
in the study of leprosy, Zachary Gus- 
sow, Louisiana State University. Mo- 
tives for the practice of male circum- 
cision among preliterate and literate 
peoples, Charles Weiss, Albert Einstein 
Medical Center. Non-European heri- 
tage of western civilization, Alexander 
Grigolia, Eastern Baptist Theological 
Seminary. 

Thursday 27 December 

Ethnic Minorities Around the World. 
Policies and Cases. Part I. Symposium, 
arranged by Morton Fried, Columbia, 
who will preside. Australia: The Tiwi 
see themselves as the dominant minori- 
ty, Arnold R. Pilling, Wayne State Uni- 
versity. Canada: An aspect of domestic 
group structure among northern Ca- 
nadian hunting societies, R. W. Dun- 
ning, University of British Columbia. 
United States, 1: The Wisconsin Win- 
nebago, tribe-minority group-tribe, Nan- 
cy Lurie, University of Michigan. 
United States, 2: The American white, 
a social science view, Kenneth Clark, 
City College of New York. 

Part II. (Same arranger and presiding 
officer as for part I.) Portuguese Africa: 
When the majority is a minority: the 
case of Mozambique, Eduardo Mond- 
lane, Syracuse. West Africa: The Afri- 
can "stranger" in West Africa, Elliott 
Skinner, New York University. Brazil: 
Race, class, and descent in Brazil, Mar- 
vin Harris, Columbia. Japan and Viet- 
Nam: Majority-minority relations in 
east Asia-the Eta in Japan and the 
Chinese in Viet-Nam, John D. Donog- 
hue, Michigan State University. 

Saturday 29 December 
Analytic Methods L. Contemporary 

Uses of Sociological Methods in the 
Anthropological Study of Complex So- 
cieties. Symposium, program of AAAS 
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section on Anthropology (H), cospon- 
sored by the section on Social and Eco- 
nomic Sciences (K). Arranged by Pau- 
line Mahar Kolenda, who will preside. 
Some ethnographic uses of Guttman 
scaling analysis, Ward H. Goodenough, 
University of Pennsylvania. Sampling 
methods in cross-cultural research, 
Judith Brown, Michigan State Univer- 
sity. Social surveys in cross-cultural 
perspective: some theoretical considera- 
tions, Gideon Sjoberg, University of 
Texas. Comparative field techniques in 
two African urban towns, William B. 
Schwab, Temple University. 

Dating Man and the Pleistocene, 
Part I. Symposium, joint program of 
AAAS sections on Anthropology (H) 
and Geology and Geography (E). Ar- 
ranged by Ralph S. Solecki, Columbia, 
and Sheldon Judson, Princeton, who 
will preside. Geochronology and tem- 
poral problems, Terah L. Smiley, Uni- 
versity of Arizona. The dating of early 
man and his cultures by the potassium- 
argon method, J. F. Evernden and G. H. 
Curtis, University of California. Ura- 
nium disequilibrium studies in the Great 
Basin, Aaron Kaufman, Lamont Geo- 
logical Observatory. Methodological 
problems of C'4 dating, Elizabeth K. 
Ralph, University of Pennsylvania. 
Late Cenozoic stratigraphy and the 
evolution of the Hominidae, Cesare 
Emiliani, University of Miami. 

Analytic Methods II. Linguistic Anal- 
ysis and Cultural Problems. (Same 
sponsor as for part I.) Arranged by 
Muriel Hammer, Columbia, who will 
preside. The gathering of linguistic 
data in natural settings, Vera John, Uni- 
versity of Rochester, and William F. 
Soskin, McLean Hospital. Statistical 
distribution of modes of qualifying: a 
cross-cultural study, Murray S. Miron, 
University of Illinois. The study of sec- 
ond language acquisition, Susan M. 
Ervin, University of California. Multi- 
ple alternatives in semantic analysis, 
Robbins Burling, University of Penn- 
sylvania. 

Dating Man and the Pleistocene, 
Part II. Symposium. (Same sponsor, ar- 
rangers, and presiding officer as for 
part I.) Fossil mammals and man in 
Asia, D. A. Hooijer, Rijksmuseum van 
Natuurlijke Historie. Dating early man 
in Java and Africa, G. H. R. von Koe- 
nigswald, Mineralogisch-Geologisch In- 
stituut, der Rijkes-Universiteit te Utrecht. 
Dating methods and American archae- 
ology, Frederick Johnson, Robert S. 
Peabody Foundation for Archaeology. 
A roundtable discussion will follow. 
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Vice Presidential Address. Eleanor 
Leacock, secretary of the Anthropology 
Section (H), will preside. The speaker 
will be William S. Laughlin, University 
of Wisconsin; vice president for Sec- 
tion H. 

Sunday 30 December 

Analytic Methods III. The Logic of 
Archaeology. Symposium. (Same spon- 
sor as for parts I and II.) Arranged by 
Robert Ascher. Cornell, who will pre- 
side. Some assumptions in archaeologi- 
cal interpretation, Raymond H. Thomp- 
son, University of Arizona. The proc- 
essing and presentation of archaeologi- 
cal data, George L. Cowgill, Brandeis. 
Towards a science of prehistory, 
Kwang-Chih Chang, Yale. Interaction 
spheres in prehistory, Joseph R. Cald- 
well, Illinois State Museum. A review 
of archaeological interpretations of re- 
ligious and social data, William H. 
Sears, University of Florida. A review 
of archaeological problems in Chibcha 
Territory, Columbia, Sylvia M. Broad- 
bent, Barnard. The function of archae- 
ology in historic site research, John L. 
Cotter, U.S. Department of the Interior. 

Culture and the Direction of Human 
Evolution. Symposium, program of the 
Anthropology Section (H), cosponsored 
by the Zoology Section (F). Arranged 
by Stanley M. Garn, Antioch, who will 
preside and present the first lecture, 
Culture and the direction of human 
evolution. Some comments on dental 
facial evolution, Albert A. Dahlberg, 
University of Chicago. Direction of 
human evolution: a zoologist's view, 
John Crenshaw, University of Mary- 
land. Interpreting the evolution of the 
brain, Harry Jerison, Antioch. Cultural 
determinants of biochemical evolution, 
Samuel Boyer, Johns Hopkins. Culture 
and biosocial evolution, William Etkin, 
City College of New York. The summa- 
tion of cultural direction of human 
evolution, Theodosius Dobzhansky, 
Rockefeller Institute. 

Analytic Methods IV. The Structure 
of Meaning Systems. Symposium. (Same 
sponsor as for parts I-III.) Arranged 
by Anthony Leeds, Pan American Un- 
ion, who will preside. Studies in the 
cross-cultural generality of meaning 
systems, I: an analysis of the stimulus 
and responses characteristic of re- 
stricted associations, Murray S. Miron, 
University of Illinois. Meaning systems 
and crises of identity: paradigms, Ben- 
jamin Nelson, State University of 
New York. Binary opposition and linear 
progression: the ideological structure in 

Buddhism, Robert J. Miller, University 
of Wisconsin. A formal analysis of 
ideological components of behavior, 
Richard Jung, University of Pittsburgh. 
Some formal properties of three-place 
value hierarchies, Anthony F. C. Wal- 
lace, University of Pennsylvania. 

Psychology 

Saturday 29 December 

The Concept of Maturity. Symposi- 
um, program of Psychology Section (I), 
cosponsored by the Society for Re- 
search in Child Development. Ar- 
ranged by Dale B. Harris, Pennsylvania 
State University, who will preside. Ma- 
turity as a biological concept, Wilton 
M. Krogman, Philadelphia Center for 
Research in Child Growth. Concepts of 
maturity, physiological aspects, Nathan 
W. Shock, Baltimore City Hospitals. 
The-concept of maturity in psychiatry, 
Leon Saul and Sydney Pulver, Univer- 
sity of Pennsylvania. Psychological ex- 
plorations in the concept of maturity, 
F. R. Wake, Carleton. The concept of 
maturity in contemporary philosophy, 
Bernard J. Boelen, Duquesne. 

Contributed Papers. Memory, Ar- 
thur W. Melton, University of Michi- 
gan, will preside. Reading out the 
visual buffer storage, Emanuel Aver- 
bach, Bell Telephone Laboratories. The 
relation between the visual image and 
postperceptual memory, Jane F. Mack- 
worth, Defence Research Medical Lab- 
oratories, Toronto. A forced-choice 
technique for the study of recognition 
memory under steady-state conditions, 
Roger N. Shepard and Jih-Jie Chang, 
Bell Telephone Laboratories. Immedi- 
ate memory as a function of repetition, 
Nancy C. Waugh, Harvard University. 
Associative memory over brief inter- 
vals of time, Lloyd R. Peterson, Indiana 
University. The influence of relation- 
ships among items to be recalled 
upon short-term retention, L. Starling 
Reid, University of Virginia. Reten- 
tion as a function of degree of learn- 
ing and letter-sequence interference, 
Benton J. Underwood, Northwestern 
University. A reexamination of the 
shape of retention curves, Edward A. 
Bilodeau, Tulane. Recall as a form of 
data processing, Douwe B. Yntema, 
Massachusetts Institute of Technology. 
Memory storage as a function of 
arousal and time, Edward L. Walker, 
University of Michigan. 
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Sunday 30 December 

Theoretical-Experimental Approaches 
to Memory. Symposium, arranged by 
Arthur W. Melton, University of Michi- 
gan, who will preside. Neurons and 
mnemonics, Ralph W. Gerard, Univer- 
sity of Michigan. Flow of information 
within the organism, Donald E. Broad- 
bent, Applied Psychology Research 
Unit, Cambridge, England. Implica- 
tions of interference theory, Leo Post- 
man, University of California. Simula- 
tion and analytic models, Earl B. Hunt, 
University of California. 

Vice-Presidential Address. Frank W. 
Finger, University of Virginia, will pre- 
side. Implications of short-term memory 
for a general theory of memory, Arthur 
W. Melton, vice president for Psychol- 
ogy Section (I). 

The Psychological Implications of In- 
creasing Population. A Neglected Pers- 
pective. Symposium, program of the 
Psychology Section (I), cosponsored by 
the Society for the Psychological Study 
of Social Issues. Arranged by Esther 
Milner, Brooklyn College. Clarence 
Senior, Brooklyn College, will preside. 
Obstacles to programs of population 
control-facts and fancies, J. Mayone 
Stycos, Cornell. Effects of information 
on population control on student atti- 
tudes, Josef Garai, Pratt Institute. Some 
questions that need answering, Esther 
Milner, Brooklyn College. 

The Psychology Section (I) is also a 
cosponsor of the following programs. 
The two-session symposium, The Evo- 
lution of Behavior, 27 Dec., a joint 
program of the Division of Animal Be- 
havior and Sociobiology of the Ameri- 
can Society of Zoologists and the Sec- 
tion of Animal Behavior and Sociobi- 
ology of the Ecological Society of 
America. For details see program of 
American Society of Zoologists. Sym- 
posium of Statistics Section (U), De- 
velopments in Mathematical Psychol- 
ogy, 29 Dec. For details see program 
of Section U. Symposium of Anthro- 
pology Section (H), Analytic Methods 
II (Linguistic Analysis and Cultural 
Problems, 29 Dec.) and IV (The Struc- 
ture of Meaning Systems, 30 Dec.). For 
details, see program of Section H. 

Society for Research in 

Child Development 

The society is cosponsor of the sym- 
posium of the Psychology Section (I), 
The Concept of Maturity. For details, 
see program of Section I. 
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Society for the Psychological 

Study of Social Issues 

The society is cosponsor of the sym- 
posium of the Psychology Section (I), 
The Psychological Implications of In- 
creasing Population. For details, see 
program of Section I. 

Social and Economic 
Sciences 

Wednesday 26 December 

The Economic Impacts of Disarma- 
ment. Symposium, program of the 
American Economic Association, co- 
sponsored by AAAS section on Social 
and Economic Sciences (K). For de- 
tails, see program of American Eco- 
nomic Association. 

Thursday 27 December 

Coal in the United States. Problems 
and Promises, Parts I and II. Sym- 
posium, joint program of AAAS sec- 
tions on Geology and Geography (E) 
and the Association of American Geog- 
raphers, cosponsored by the section on 
Social and Economic Sciences (K). For 
details, see program of Section E. 

Scientists and Politicians. Some Po- 
litical Science Studies of Scientists in 
Politics. Program of the American Po- 
litical Science Association, cosponsored 
by Section K. For details, see program 
of the American Political Science As- 
sociation. 

Economic Growth. Some Theories 
and Concepts. Symposium, program of 
the section on Social and Economic 
Sciences (K), cosponsored by the Amer- 
ican Economic Association and the Na- 
tional Institute of Social and Behavioral 
Science. Arranged by Donald P. Ray, 
National Institute of Social and Be- 
havioral Science. Kenneth E. Boulding, 
University of Michigan, will preside. 
Institutional change in modern eco- 
nomic growth, Wilbert E. Moore, 
Princeton. Economic development and 
changing social values, Bert F. Hose- 
litz, University of Chicago. Vice-presi- 
dential address of Section K, Problems 
in measuring economic growth, Simon 
S. Kuznets, Harvard; vice president for 
Section K. 

Friday 28 December 

The Diffusion of Technical Knowl- 
edge as an Instrument of Economic De- 
velopment. Interdisciplinary symposi- 

um, joint program of AAAS sections 
on Social and Economic Sciences (K), 
Agriculture (0), Industrial Science (P), 
Education (Q), and Information and 
Communication (T). For details, see 
AAAS General Sessions. 

Saturday 29 December 

Analytic Methods I. Contemporary 
Uses of Sociological Methods in the 
Anthropological Study of Complex So- 
cieties. Symposium, program of Anthro- 
pology Section (H), cosponsored by 
Social and Economic Sciences Section 
(K). For details, see program of Section 
H. 

Education, Science, and the National 
Interest. Invited papers, program of the 
American Sociological Association, co- 
sponsored by the AAAS section on 
Social and Economic Sciences (K). For 
details see program of the American 
Sociological Association. 

Population Research. Invited papers, 
joint program of the American Socio- 
logical Association and the Population 
Association of America, cosponsored 
by the AAAS section on Social and 
Economic Sciences (K). For details, see 
program of the American Sociological 
Association. 

Sunday 30 December 

Statistical Problems in Social and 
Economic Research. Program of the 
AAAS section on Statistics (U), co- 
sponsored by the Social and Economic 
Sciences Section (K). For details, see 
program of Section U. 

Contributed Papers. Arranged by 
Donald P. Ray, who will preside. Po- 
litical literacy in rapidly transforming 
underdeveloped countries, Monte H. 
Koppel, University of Puerto Rico. At- 
tracting private business capital for eco- 
nomic development, Reuben E. Sles- 
inger, University of Pittsburgh. Corpo- 
rate decision-making as a social process, 
Walter G. O'Donnell, University of 
Massachusetts. The problem of urban 
adjustment and its relationship to the 
antecedents of immigrant workers, Lyle 
W. Shannon, State University of Iowa. 
Some suggestions for a theory of social 
dynamics, George K. Zollschan, Pur- 
due. 

American Economic Association 

Wednesday 26 December 

The Economic Impacts of Disarma- 
ment. Symposium, program of the 
American Economic Association, co- 
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sponsored by Social and Economic Sci- 
ences Section (K). Arranged by Ken- 
neth E. Boulding and Emile Benoit, 
Columbia. Seymour Melman, Colum- 
bia, will preside. Strategy of economic 
adjustments to disarmament, Emile 
Benoit. Economic impact of world dis- 
armament: the quantitative approach, 
Wassily Leontief, Harvard. The impact 
of arms reduction on research and de- 
velopment, Richard R. Nelson, Council 
of Economic Advisors. 

American Political Science 

Association 

Thursday 27 December 

Scientists and Politicians: Some Po- 
litical Science Studies of Scientists in 
Politics. Program of the American Po- 
litical Science Association, cosponsored 
by the Social and Economic Sciences 
Section (K). Arranged by Ithiel de Sola 
Pool, Massachusetts Institute of Tech- 
nology. Don K. Price, Harvard, will 
preside. The establishment of NASA: 
the political role of advisory scientists, 
Enid Burtis Bok and Robert C. Wood, 
Massachusetts Institute of Technology. 
National policy and the president's sci- 
ence advisors, Robert Gilpin, Prince- 
ton. Scientists and conservative legisla- 
tors, Harry S. Hall, Temple. 

American Society of Criminology 

Saturday 29 December 

The program of the American So- 
ciety of Criminology is a four-session 
symposium on the interdisciplinary ap- 
proaches to the problems of crime and 
,delinquency. 

Session I. Psychology, Psychiatry, 
and Criminology. Marcel Frym, Uni- 
versity of Southern California, will pre- 
side. Joined responsibility in the pro- 
phylaxis of criminality, Hector Ritey. 
Cooperation versus coercion: therapeu- 
tic alternatives to prosecution and pun- 
ishment, Henry Weihofen, George 
Washington University. Delinquency 
and biology, Sanford J. Fox, Boston 
College Law School. Psychodrama, 
group psychotherapy, and sociometry 
in the treatment of offenders, Jacob 
Moreno, Moreno Institute. The careless 
American: a problem in adventitious 
criminality, Michael Fooner, Associa- 
tion for Applied Psychoanalysis. Mea- 
suring criminality a century ago, Thor- 
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sten Sellin, University of Pennsylvania. 
Session II. Sociological Approaches 

to Problems in Criminology. Marvin 
Wolfgang, University of Pennsylvania, 
will preside. Contemporary criminology 
as a scientific discipline, Peter Lejins, 
University of Maryland. The new crimi- 
nal: a socio-psychological theory of the 
contemporary offender, Lewis Yablon- 
sky, University of California. The im- 
pact of a large state detention facility 
on its delinquent population, Walter C. 
Reckless and Thomas G. Eynon, Ohio 
State University. Problems in foster 
care programs for delinquents, Charles 
Newman, Kent School of Social Work. 
Recidivism among federal penal re- 
leasees, Daniel Glaser, University of 
Illinois. Offense 'patterns and family 
structures of delinquents from urban 
and rural communities, Theodore N. 
Ferdinand, Northeastern. 

Sunday 30 December 

Session III. Problems in the Adminis- 
tration of Criminal Justice. Austin Mac- 
Cormick, Osborne Association, will 
preside. Bail problems of indigent de- 
fendants, Herbert Sturz, Vera Founda- 
tion. Building a criminal research and 
information center, John Scanlon, Na- 
tional Council on Crime and De- 
linquency. Some observations on the 
penal system of Israel, Joseph W. 
Eaton, University of Pittsburgh. The 
Pound-Cardozo concept of a Ministry 
of Justice, Arthur L. Beeley, Utah State 
Council on Criminal Justice Adminis- 
tration. Report of the Committee on 
Correctional Training Standards, Walter 
Lunden, Iowa State University. Crimi- 
nological revival in Great Britain, 
Leon Radzinowicz, Institute of Crimi- 
nology. 

Session IV. Problem Areas in Ameri- 
can Policing. Howard Lear, Deputy 
Police Commissioner, Philadelphia, will 
preside. Industrial security and crime 
control, Timothy J. Walsh, American 
Society of Industrial Security. Role of 
the police in the interdisciplinary ap- 
proach to problems of delinquency, 
Lynn D. Swanson, U.S. Department of 
Health, Education, and Welfare. The 
development of modern policing in 
California, John P. Kenney, Los An- 

geles Police Commission. Organized 
gambling and law enforcement, Alvin 
J. T. Zumbrun, Maryland Crime In- 
vestigating Committee. Report - of the 
Police Training Standards Committee, 
G. Douglas Gourley, Los Angeles State 
College. 

American Sociological Association 

Saturday 29 December 

Education, Science, and the National 
Interest. Invited papers, program of 
the American Sociological Association, 
cosponsored by Social and Economic 
Sciences Section (K). Arranged by Bur- 
ton R. Clark, University of California, 
who will preside. 

The inevitable conflict between sci- 
ence and humanism, Bernard Bar- 
ber, Barnard College. College ex- 
perience and choice of science as a 
career, James A. Davis, University of 
Chicago and National Opinion Re- 
search Center. 

The national interest in federal sup- 
port of university research, Charles V. 
Kidd, National Institutes of Health. 
Science and American higher educa- 
tion in 1970, A. H. Halsey, Oxford 
University. 

Population Research. Invited papers, 
joint program of the American Socio- 
logical Association and the Population 
Association of America, cosponsored 
by AAAS section on Social and Eco- 
nomic Sciences (K). Arranged by 
Charles F. Westoff, who will also 
preside. 

Demographic and other revolutions, 
Irene B. Taeuber, Princeton Univer- 
sity. Demographic research on Africa, 
Frank Lorimer, American University. 

A reconstruction of annual birth- 
rates in the United States back to 
1855, Melvin Zelnik, Ohio State Uni- 
versity. 

The recruitment and training of 
demographers, Vincent H. Whitney, 
Population Council. 

Metric Association 

Friday 28 December 

Annual Meeting. Session I. Robert P. 
Fischelis, president, Metric Association, 
will preside. Public aspects of metric 
system promotion, John P. Dubois, edi- 
tor of Design News. 

Annual Meeting. Session IT. (Same 
presiding officer as for session I.) Inter- 
national aspects of unit systems chaos, 
Carl F. Kayan, Columbia. 

Congress and the metric system, Hon. 
John W. Davis, member of Congress, 
Georgia. 

Some problems in estimating the 
cost and optimum time of conversion, 
A. T. McPherson, U.S. Department of 
Commerce. 
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w 
History and Philosophy 

of Science 

Thursday 27 December 

History of the Industrial Research 
Laboratory. Symposium, program of 
the Society for the History of Tech- 
nology, cosponsored by AAAS sections 
on History and Philosophy of Science 
(L) and Industrial Science (P). For de- 
tails, see program of the Society for 
the History of Technology. 

History of the Technology of Atomic 
Energy. Symposium, program of the 
Society for the History of Technology, 
cosponsored by AAAS section on His- 
tory and Philosophy of Science (L). 
For details, see program of the Society 
for the History of Technology. 

Science Manuscripts. Program of the 
Conference on Science Manuscripts, 
cosponsored by AAAS section on His- 
tory and Philosophy of Science (L). For 
details, see program of Conference on 
Science Manuscripts. 

Friday 28 December 

The History of Rocket Technology. 
Symposium, program of the Society for 
the History of Technology, cospon- 
sored by AAAS section on History and 
Philosophy of Science (L). For details, 
see program of the Society for the 
History of Technology. 

Saturday 29 December 

Topics in the History of Science. In- 
vited papers, program of the History 
of Science Society, cosponsored by Sec- 
tion L. For details, see program of the 
History of Science Society. 

Work in Progress in the History of 
Technology. Invited papers. For de- 
tails, see program of the Society for 
the History of Technology. 

Conference on Science Manuscripts 

Thursday 27 December 

Science Manuscripts. Program of the 
Conference on Science Manuscripts, co- 
sponsored by the section on History 
and Philosophy of Science (L). Ar- 
ranged by Nathan Reingold, Library of 
Congress, who will preside. Report on 
the American Institute of Physics' proj- 
ect on the history of recent physics in 
the United States, W. James King, 
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American Institute of Physics. The pa- 
pers of the atomic scientists' move- 
ment, Robert Rosenthal, University of 
Chicago. 

History of Science Society 

Saturday 29 December 

Topics in the History of Science. In- 
vited papers, program of the History 
of Science Society, cosponsored by the 
section on History and Philosophy of 
Science (L). Arranged by Philip George, 
University of Pennsylvania, who will 
preside. Panspermia and some of its 
complications, Conway Zirkle, Univer- 
sity of Pennsylvania. Twentieth-century 
thermodynamics, Erwin Hiebert, Uni- 
versity of Wisconsin. 

Society for General 

Systems Research 

Saturday 29 December 

The International System. Symposi- 
um. Arranged by Kenneth E. Boulding. 
W. Ross Ashby, University of Illinois, 
will preside. Indicators of integration 
in a multi-state system: the American 
example, Richard Merritt, Yale. Utili- 
zation of simulation data in the analysis 
of inter-nation systems, Dorothy L. 
Meier, Northwestern. Some general 
system approaches to international re- 
lations, Anatol Rapoport and William 
J. Horvath, University of Michigan. 

Contributed Papers. Gerald M. Wein- 
berg will preside. Cybernetics and a 
general systems model, Daniel How- 
land, Ohio State University. Presiden- 
tial address, W. Ross Ashby, University 
of Illinois. 

Society for the History of Technology 

Program chairman: Thomas P. 
Hughes, Washington and Lee Univer- 
sity. The AAAS section on Engineer- 
ing (M) is a cosponsor of the entire 
program of the Society for the History 
of Technology. 

Thursday 27 December 

History of the Industrial Research 
Laboratory. Symposium, program of 
the Society for the History of Tech- 
nology, cosponsored by AAAS sections 
on History and Philosophy of Science 
(L) and Industrial Science (P). Cyril 
S. Smith (M.I.T.) will preside. The 

General Electric Laboratories, Ken- 
dall Birr, State University of New 
York. Edison and industrial research, 
Matthew Josephson. European prece- 
dents of the industrial laboratory, John 
Beer, University of Delaware. 

History of the Technology of Atomic 
Energy. Symposium, program of the 
Society for the History of Technology, 
cosponsored by AAAS section on His- 
tory and Philosophy of Science (L). Ar- 
ranged by Ralph Sanders, Industrial 
College of the Armed Forces, who will 
preside. The historical role of military 
research and development in atomic 
energy, Gerald W. Johnson, assistant to 
the Secretary of Defense (for Atomic 
Energy). Pioneering on nuclear fron- 
tiers: two early landmarks in reactor 
technology, Richard G. Hewlett, U.S. 
Atomic Energy Commission. The gene- 
sis of the Atoms for Peace Program, 
Rear Admiral Lewis L. Strauss, USNR 
(ret.) 

The History of Rocket Technology. 
Symposium, program of the Society for 
the History of Technology, cospon- 
sored by AAAS section on History and 
Philosophy of Science (L). Arranged 
by Eugene M. Emme, NASA, who will 
preside. Robert H. Goddard and early 
A.R.S. rockets, G. Edward Pendray, 
Pendray and Company. The V-2 rocket, 
Walter E. Dornberger, Bell Aerosys- 
tems. Viking and Vanguard, John P. 
Hagen, Pennsylvania State University. 
Atlas, Titan, and Thor, Simon Ramo, 
Thompson-Ramo-Wooldridge, Inc. 

Saturday 29 December 

Work in Progress in the History of 
Technology. Invited papers. Arranged 
by Joseph Rossman. James Kip Finch, 
Columbia, will preside. Speakers: Carl 
W. Condit, Northwestern; Peter F. 
Drucker, New York University; Eugene 
S. Ferguson, Iowa State University; W. 
David Lewis, Hagley Museum; Frank 
D. Prager; Robert M. Vogel, Smith- 
sonian Institution; and Lynn T. White, 
Jr., University of California. 

Engineering 

Thursday 27 December 

Information Systems-Essential Tools 
in Engineering Application of Science 
for the Needs of Society. Panel, joint 
program of AAAS section on Engineer- 
ing (M) and Engineers Joint Council. 
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Bernard M. Fry, National Science 
Foundation, will preside. An informa- 
tion center for engineers, Ralph H. 
Phelps, United Engineering Center. 
The engineering index, a catalyst for 
information retrieval, Carolyn M. Flan- 
agan, United Engineering Center. In- 
formation services of the American In- 
stitute of Chemical Engineering, Bart 
E. Holm, American Institute of Chemi- 
cal Engineers. An action plan for the 
engineering profession, Engineers Joint 
Council. Information resources for to- 
morrow's engineers, Walter M. Carlson, 
Engineers Joint Council. 

Forestalling Obsolescence in Tech- 
nological Personnel. Arranged by Mer- 
ritt A. Williamson, Pennsylvania State 
University, and Howard A. Meyerhoff, 
Scientific Manpower Commission. Wil- 
liamson will preside. Responsibility of 
the engineering societies in continuing 
education, Harold K. Work, New York 
University, and Clarence E. Davies, 
United Engineering Center. Updating 
the training for research and develop- 
ment personnel, Monroe W. Kriegel, 
Jersey Production Research Company. 
Advance training and education for 
scientific and engineering personnel, 
John W. Macy, Jr., U.S. Civil Service 
Commission. Prevention and remedy 
for obsolescence in engineering and 
scientific manpower, T. Paul Torda, 
Illinois Institute of Technoloev. 

Medical Sciences 

Symposium on New Concepts Re- 
garding Biological Control Mechanisms. 
Program of the Medical Sciences Sec- 
tion (N), consisting of four sessions and 
cosponsored by the Zoological Sciences 
Section (F) and the American Society 
of Zoologists. Arranged by DeWitt 
Stetten, Jr., National Institute of Arth- 
ritis and Metabolic Diseases, and Oscar 
Touster, Vanderbilt University. (A 
round table discussion will follow 
each session.) 

Thursday 27 December 

Part I. Repression Mechanisms. B. 
Magasanik, Massachusetts Institute of 
Technology, will preside. Control by 
repression of a biosynthetic pathway, 
L. Gorini, Harvard. Genes, enzymes, 
and control mechanisms in histidine 
biosynthesis, B. Ames, National Insti- 
tute of Arthritis and Metabolic Dis- 
eases. Selective utilization of metabolic 
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routes in Escherichia coli, H. L. Korn- 
berg, University of Leicester, England. 
Remarks on the metabolic control of 
enzyme synthesis, B. Magasanik. 

Part II. Feedback Control of Enzyme 
Action. H. E. Umbarger, Long Island 
Biological Association, will preside 
and present the first lecture. The 
role of endproduct inhibition in 
the regulation of biosynthetic pathways. 
The control of biosynthesis in the as- 
partate family of metabolites, G. N. 
Cohen, Centre National de la Recherche 
Scientifique. Feedback control reflected 
in cell behavior and enzyme structure, 
J. C. Gerhart, University of California, 
and A. B. Pardee, Princeton. End- 
product sensitive enzyme: newly recog- 
nized targets for interference with meta- 
bolic pathways, H. S. Moyed, Harvard. 

Saturday 29 December 

Part III. Hormonal Phenomena. E. 
W. Sutherland, Jr., Western Reserve, 
will preside. Hormonal regulation of 
adenyl cyclase, T. W. Rall, Western 
Reserve. Phosphofructokinase as a con- 
trol factor in glycolysis, 0. H. Lowry, 
Washington University. Certain aspects 
of the action of steroid hormones, G. 
M. Tomkins, National Institute of 
Arthritis and Metabolic Diseases. 

Part IV. Transport across Cell Mem- 
branes. C. R. Park, Vanderbilt, will 
preside. Vice-presidential address of 
Medical Sciences Section (N), Forecasts 
in medical education, DeWitt Stetten, 
Jr., vice president for Section N. Elec- 
trical excitability in synthetic bimolecu- 
lar lipid membranes, D. 0. Rudin, East- 
ern Pennsylvania Psychiatric Institute. 
Membrane ATP-ase and the transport 
of Nat and K+, J. Skou, University of 
Aarhus, Denmark. Some factors regu- 
lating permeability of a transporting 
epithelium, A. Leaf, Harvard. 

Academy of Psychoanalysis 

Saturday 29 December 

Symposium on the Role of Violence 
in Human Behavior. Four-session pro- 
gram of the Academy of Psychoanal- 
ysis, cosponsored by the AAAS com- 
mittee on Science in the Promotion of 
Human Welfare. 

Part I. Robert G. Heath will preside. 
Introduction, David MacK. Rioch, Wal- 
ter Reed Army Institute of Research. 
Aggressive behavior and ritualized fight- 
ing in animals, Irentaus Eibl-Eibesfeldt, 
Max Planck Institut fifr Verhaltensphys- 
iologie. Aggressive stimuli, aggressive 

responses, and hostility catharsis, Leon- 
ard Berkowitz, University of Wisconsin. 
The ecology of violence, John B. Cal- 
houn, Stanford. 

Part II. John A. P. Millet will pre- 
side. Creative aspects of anger and rage, 
Bella S. Van Bark. Conflict, violence, 
and the prevention of war, Harold I. 
Lief. Paradoxical features of nuclear 
fear, Joost A. M. Meerloo. From sibling 
rivalry to nuclear war: man's inherited 
predisposition to conflicts of interest, his 
rage, and his pride, Sandor Rado. 

Sunday 30 December 

Part III. Edwin A. Weinstein will 
preside. Commitment, contract, group 
boundaries, and conflict: an approach 
to the choice of violence in inter-group 
relations, David H. Marlowe, Walter 
Reed Army Institute of Research. The 
social control of violence, Lewis A. 
Coser, Brandeis. Towards an analysis 
of the functions of war, Anthony Leeds, 
Pan American Union. 

Part IV. Franz Alexander will pre- 
side. Comments on violence seen cross- 
culturally, Margaret Mead. The place of 
hostility and conflict in a disarmed 
world, Arthur Waskow, Peace Research 
Institute. Summary, Jules H. Masser- 
man. 

American Physiological Society 

Sunday 30 December 

Space Biology and Life Support Prob- 
lems of Manned Space Missions, Part I. 
Symposium, joint program of the Amer- 
ican Physiological Society and NASA, 
cosponsored by the American Society of 
Zoologists. Freeman H. Quimby, NASA, 
will preside. Theoretical studies on ab- 
sence of mechanical stress, Ernest C. 
Pollard, Pennsylvania State University. 
Detection and characterization of extra- 
terrestrial life, Carl Sagan, Stanford. An 
integrated model of abiogenesis, Sidney 
Fox, Florida State University. General 
biological environments and space, Col- 
in S. Pittendrigh, Princeton. Space ra- 
diation biology, Cornelius A. Tobias, 
University of California. 

Part II. (Same sponsor as for part I.) 
Stanley C. White, NASA, will preside. 
NASA's manned space flight programs, 
William A. Lee, NASA. Spacecraft life 
support environment, Richard S. John- 
ston, NASA. Space suits, James Cor- 
reale, NASA. Radiation, Joseph A 
Conner, NASA. Acceleration and 
weightlessness, Edward J. McLaughlin, 
NASA. 
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American Psychiatric Association 

Program chairmen: Milton Green- 
blatt, George H. Grosser, and Henry 
Wechsler, Harvard Medical School. The 
program of the Committee on Research 
of the American Psychiatric Association 
is a four-session symposium on human 
reactions to the threat of impending 
disaster. 

Thursday 27 December 

Part I. Theoretical Perspectives on 
Human Reactions to Threat. Milton 
Greenblatt will preside. A theoretical 
review of individual and group psycho- 
logical relations to stress, James G. 
Miller, University of, Michigan. Lab- 
oratory approach to the dynamics of 
psychological stress, Richard S. Lazarus, 
University of California. Group reac- 
tions to stress, Kurt Lang and Gladys 
Lang, Queens College. A discussion pe- 
riod will follow the lectures. 

Part II. Reactions to Nuclear Threat. 
Unacceptability of disquieting facts, 
Lester Grinspoon, Harvard. Personal- 
ity organization and reaction to external 
threat, Roy Menninger, The Menninger 
Foundation. Sequential accommodations 
to threat, Stephen B. Withey, University 
of Michigan. Psychological effects of 
the atomic bomb in Hiroshima, Robert 
J. Lifton, Yale. Hiroshima and its after- 
math (panel discussion), George W. 
Baker, National Academy of Sciences; 
Jerome D. Frank, Johns Hopkins; Don- 
ald Michael, Peace Research Institute; 
and Peter Rossi, National Opinion Re- 
search Center. 

Friday 28 December 

Part III. The Threat of Unpredictable 
Consequences. Francis J. Braceland, 
Hartford Institute of Living, will pre- 
side. Studies of the Astronauts. Person- 
ality characteristics of the Mercury as- 
tronauts, Sheldon J. Korchin, National 
Institutes of Health, and George E. 
Ruff, University of Pennsylvania. Psy- 
chological responses of Mercury astro- 
nauts to- stress, George E. Ruff and 
Sheldon J. Korchin. Reactions to Arbi- 
trary Authority and Power. Emotional 
reactions to internally and externally 
derived threat of annihilation, Claus 
Bahne Bahnson, University of Con- 
necticut and Jefferson Medical College. 
Captivity lore and behavior in captivity, 
Albert D. Biderman, Bureau of Social 
Science Research. 

Part IVT. The Threat of Unpredictable 
Consequences (continued). Human fac- 
tors in warning-and-response systems, 
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Harry B. Williams, South Regional Ed- 
ucation Board, Atlanta, Ga. Cultural 
variations in attitudes towards disease 
and death, John P. Spiegel, Harvard. 
Human reactions to the imminence of 
death, Thomas P. Hackett and Avery 
D. Weisman, Massachusetts General 
Hospital. 

Dentistry 
The program of the Dentistry Sec- 

tion (Nd) is a four-session symposium, 
Mechanism of Hard Tissue Destruction, 
cosponsored by AAAS sections on Med- 
ical Sciences (N) and Zoological Sci- 
ences (F), the American College of 
Dentists, the American Dental Associa- 
tion, and the International Association 
for Dental Research, North American 
Division. 

Saturday 29 December 

Session I. Reider F. Sognnaes, Uni- 
versity of California, will preside. Rock 
boring by biological organisms, Charles 
M. Yonge, Glasgow University. The 
boring sponges as controlling factors in 
the formation and maintenance of coral 
reef communities on the fore-reef slope 
in Jamaica, Thomas F. Goreau, Univer- 
sity of the West Indies, and Willard D. 
Hartman, Yale. Demineralization mech- 
anism of muricid boring gastropods, 
Melbourne R. Carriker, Woods Hole 
Marine Biological Laboratory, and Dav- 
id B. Scott, National Institute for Den- 
tal Research. On the deciduous nature 
of deer antlers, Richard J. Goss, Brown 
University. Bone remodeling during 
dental eruption and shedding, Surindar 
N. Bhaskar, U.S. Army Institute for 
Dental Research. Dento-alveolar resorp- 
tion in periodontal disorders, Ingjald 
Reichborn-Kjennerud, University of 
Oslo. 

Session II. George E. Nichols, Har- 
vard, will preside. Rarifying diseases of 
the skeleton with special reference to 
osteoporosis, Marshall R. Urist, Univer- 
sity of California. Internal remodeling 
of compact bone, Franklin C. McLean, 
University of Chicago, and Robert E. 
Rowland, Argonne National Labora- 
tory. Microradiography of bone resorp- 
tion, Jenifer Jowsey, Einstein Medical 
Center. Structure-function relationships 
in the osteoclast, Norman M. Hancox, 
University of Liverpool. Bone destruc- 
tion by multinucleated giant cells, James 
T. Irving, Harvard, and Chester S. Han- 

delman, Forsyth Dental Infirmary. Re- 
sorption without osteoclasts (osteolysis), 
Leonard F. Belanger, J. Robichon, and 
B. B. Migicovsky, University of Ottawa; 
Harold Copp, University of British Co- 
lumbia; and Jacques Vincent, Louva- 
nium University. 

Sunday 30 December 

Session III. Franklin C. McLean, 
University of Chicago, will preside. His- 
tophysical studies on bone cells and 
bone resorption, Richard W. Young, 
University of California. In vitro studies 
of bone resorption mechanisms, George 
Nichols, Harvard. Alterations in carbo- 
hydrate metabolism in bone induced by 
parathyroid hormone, Bernard K. For- 
scher, University of Kansas City, and 
David V. Cohn, Veterans Administra- 
tion Hospital. Some chemical factors in- 
fluencing bone remodeling in tissue cul- 
ture, Paul Goldhaber, Harvard. Animal 
collagenase and collagen metabolism, 
Charles M. Lapiere and Jerome Gross, 
Harvard and Massachusetts General 
Hospital. The possible role of chelation 
in decalcification of biological systems, 
G. Neil Jenkins, King's College, and 
C. Dawes, Harvard. 

Session IV. Seymour Kreshover, Na- 
tional Institute of Dental Research, will 
preside. Factors influencing the trans- 
mission and inhibition of experimental 
caries, Paul Keyes and Harold Jordan, 
National Institute for Dental Research. 
Microstructural changes in early dental 
caries, A. I. Darling, University of Bris- 
tol. Ultrastructural observations on den- 
tal caries, Erling Johansen, University 
of Rochester. Physical chemistry of 
enamel dissolution, John A. Gray and 
Marion David Francis, Procter and 
Gamble Company. Dental erosion in 
vivo and in vitro, Reidar F. Sognnaes, 
University of California. A general 
discussion and summary will follow 
presentation of the papers. 

Pharmaceutical Sciences 
The program of the AAAS section 

on Pharmaceutical Sciences (Np) is co- 
sponsored by the American Pharma- 
ceutical Association (Scientific Section), 
the American Association of Colleges 
of Pharmacy, the American Society of 
Hospital Pharmacists, the American 
College of Apothecaries, and the Na- 
tional Association of Boards of Phar- 
macy. 
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Thursday 27 December 

Contributed Papers. Hospital Phar- 
macy. Part I. Arranged by George F. 
Archambault, -U.S. Public Health Serv- 
ice; Don E. Francke, University of 
Michigan Hospital; and Joseph A. Od- 
dis, American Pharmaceutical Associa- 
tion. Oddis will preside. Opening re- 
marks and announcements, John E. 
Christian, secretary of Section Np. 
Standards for prescription containers- 
1962, George F. Archambault. A course 
in administrative principles for the hos- 
pital pharmacist, Herbert L. Flack and 
Charles M. King, Jr., Jefferson Medical 
College Hospital. The hospital pharma- 
cist's role in an adverse drug reaction 
program, Louis P. Jeffrey, American 
Society of Hospital Pharmacists. Recent 
progress in nonproprietary nomencla- 
ture for drugs, Joseph B. Jerome,. Amer- 
ican Medical Association. Information 
needs in clinical testing of drugs, Paul 
V. Buday and Eric W. Martin, Lederle 
Laboratories. Allergic preparations-an 
expansion of sterile prescription com- 
pounding, Robert E. Lawson and W. 
Douglas, University of Maryland 
Hospital. 

Part II. Luncheon. 
Part III. Vice Presidential Address. 

George F. Archambault will preside. 
Pharmacy and space, John A. Autian. 

Part IV. (Same arranger as for part I.) 
Don E. Francke will preside. The role 
of the pharmacist in civil defense, Ga- 
briel Ferrazzano, U.S. Public Health 
Service. The federal law and regulations 
relating to the control of narcotics in 
hospitals, Carl DeBaggio, U.S. Treas- 
ury Department. 

Part IV includes a symposium on 
some aspects in the developing, handling, 
and control of investigational drugs from 
the viewpoint of (i) the government 
(Ralph G. Smith, U.S. Department of 
Health, Education and Welfare); (ii) in- 
dustry (George Schneller, Wyeth Lab- 
oratories); (iii) the clinical investigator 
(Robert I. Wise, Jefferson Medical Col- 
lege and Medical Center); and (iv) the 
pharmacist (Milton W. Skolaut, Amer- 
ican Society of Hospital Pharmacists). 

Saturday 29 December 

Contributed Papers. Arranged by 
John E. Christian. Wayne V. Kessler, 
Purdue, will preside. Effects of nicotin- 
amide pretreatment on the pharmaco- 
dynamic action of chloral hydrate and 
ethanol, R. G. Brown, E. A. Armstrong, 
and B. B. Wylie, University of Texas. 
An investigation of tissue response in 
rabbits by certain unit-packaged plastic 
tubings, W. H. Lawrence, J. L. Mitchell, 
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W. L. Guess, and J. Autian, University 
of Texas. An investigation of in vivo 
tracer techniques (whole body counter) 
in drug screening studies, B. D. Rupe, 
W. F. Bousquet, and John E. Christian.. 
Studies of the effect of nutritionally 
complete food substitute therapy on the 
body composition of obese human sub- 
jects, J. E. Christian, L. W. Combs, and 
W. V. Kessler, Purdue. Effect of certain 
drugs on perfused human placentas II: 
vasodilators, H. P. Cinchta and R. F. 
Gautieri, Temple. The effects of pooled 
rabbit serum in alkaloidal poisoning, 
G. C. Schmidt, R. G. Miller, and H. C. 
Shirkey, University of Cincinnati. The 
synthesis and pharmacology of some 
basic esters of 3, 4, 5,-trimethoxyben- 
zoic acid, A. J. Vazkas and J. T. Do- 
luisio, Temple. Proton magnetic reso- 
nance and steriochemistry of 1-ethynl- 
2-tolyl-cyclohexanols, A. C. Huitric, 
W. S. Stavropoulos, and B. J. Nist, 
University of Washington. Identifica- 
tion of complex salt species of triam- 
terene through pH-solubility profiles, 
L. W. Dittert and D. R. Reese, Smith, 
Kline, and French Laboratories. A dy- 
namic measurement of stress, C. Chong, 
Smith, Kline, and French Laboratories; 
S. P. Eriksen, University of Wisconsin; 
and J. V. Swintosky, Smith, Kline, and 
French Laboratories. Free radicals in 
alkaloidal color: identification tests, 
D. W. Schieser, University of Califor- 
nia. Peppermint and spearmint tissue 
culture III: carboy culture of spear- 
mint tissue, C. J. Wang and E. J. Staba, 
University of Nebraska. 

Rational Use of Computers in Phar- 
macy and Medicine. Symposium, ar- 
ranged by John Autian, who will pre- 
side. Introduction to computers, Eric W. 
Weiss, Sun Oil Company. Application 
of computers to storage and retrieving 
of information, Eric W. Martin, Lederle 
Laboratories. Some experiences with a 
small computer in pharmaceutical re- 
search and development, John F. Pauls, 
Smith, Kline, and French Laboratories. 
The application of analog computers to 
problems of pharmacokinetics and drug 
dosage, Edward R. Garrett, University 
of Florida. Computer applications to 
neural and behavioral problems: devel- 
opments in the east and west, William 
Ross Adey, University of California 
Medical Center. 

Contributed Papers. Arranged by 
John E. Christian. Lee I. MacDonald, 
Upjohn Company, will preside. Studies 
on the excretion and metabolism of 
carbon-14-labeled 2-acetamido-5-nitrol- 
thiazole in turkeys, W. F. Bousquet, I. 
C. Rogler, John E. Christian, A. M. 

Knevel, J. L. Spahr, and F. N. Andrews, 
Purdue. The study of the interaction of 
drugs with plastics utilizing liquid scin- 
tillation spectrometry as a means of de- 
tection, I: diffusion and sorption of 
sulfuric acid by an insoluble polyamide, 
W. H. Briner, National Institutes of 
Health; John Autian; and M. W. Sko- 
laut. Computer simulation of problems 
in pharmaceutical stability, I: specific 
acid- and base-catalyzed degradations 
in unbuffered solutions, N. G. Lordi, 
Rutgers. Inclusion compounds of urea 
and thiourea with quaternary ammo- 
nium compounds, D. E. Cadwallader 
and J. Barry Richards, University of 
Georgia. Determination of potassium 
in solids and liquids by measuring nat- 
urally radioactive potassium-40, W. G. 
Harris, W. V. Kessler, and John E. 
Christian, Purdue. Theoretical consider- 
ations in the zone melting of organic 
substances, R. Friedenberg, W. Hilding, 
and P. Jannke, University of Connec- 
ticut. Critical in vitro factors in evalua- 
tion of gastric antacids, S. Desai and 
J. L. Kanig, Columbia. The influence 
of adronergic receptors on the blood 
sugar and lactic acid levels in the rat, 
B. W. Lei, Georgetown, and R. S. Mc- 
Cutcheon, Oregon State. The effective- 
ness of antibacterial agents presently 
employed in ophthalmic preparation as 
preservatives against Pseudomanas aeru- 
ginosa, S. R. Kohn, Johnson and John- 
son Laboratories; L. Gershenfeld, Phil- 
adelphia College of Pharmacy and 
Science; and M. Barr, Wayne State Uni- 
versity. Temperature dependence of the 
interaction of parabens and phenols 
with certain micromolecules, N. K. 
Patel, Duquesne, and N. E. Foss, Uni- 
versity of Maryland. An empirical and 
a priori approach to business ethics-a 
review, E. J. W. Hall and D. R. Fen- 
nekohl, University of Texas. Three ear- 
ly 19th century French views of science 
in pharmacy, A. Berman, University of 
Texas. Manufacture and control of an 
all-purpose hormone cream, S. L. Co, 
Manila Central University. 

Agriculture 

Food Quality as Affected by Produc- 
tion Practices and Processing. Five- 
session symposium, program of Agri- 
culture Section (0), cosponsored by 
Zoological Sciences Section (F), Botan- 
ical Sciences Section (G), Medical Sci- 
ences Section (N), and Industrial Science 
Section (P) and by various societies, as 
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follows: American Dairy Science As- 
sociation, American Dietetic Associa- 
tion, American Phytopathological Soci- 
ety, American Society for Horticultural 
Science, American Society of Agricul- 
tural Engineers, American Society of 
Agronomy, American Society of Animal 
Production, Institute of Food Tech- 
nologists, International Association of 
Milk and Food Sanitarians, Potato As- 
sociation of America, and Poultry Sci- 
ence Association. Arranged by George 
W. Irving, Jr., U.S. Department of 
Agriculture. 

Wednesday 26 December 

Part I. Fruits and Vegetables. W. T. 
Pentzer, U.S. Department of Agricul- 
ture, will preside. Introduction by chair- 
man. Evaluation and measurement of 
fruit and vegetable quality, Amihud 
Kramer, University of Maryland. Potato 
quality as related to heredity and en- 
vironment, Frederick J. Stevenson and 
Robert V. Akeley, U.S. Department of 
Agriculture. Protection of fruits and 
vegetables during production, B. 1. 
Pepper, Rutgers. Protecting the quality 
of fruits and vegetables after harvest, 
A. Lloyd Ryall, U.S. Department of 
Agriculture. Effect of processing fac- 
tors on the quality of fruits and vege- 
tables, A. W. Gould, Ohio State Uni- 
versity. 

Thursday 27 December 

Part H. Cereals. A. H. Moseman, 
Rockefeller Foundation, will preside. 
Introduction- by chairman. Evaluation 
of wheat quality, K. F. Finney, U.S. 
Department of Agriculture. Perform- 
ance as influenced by genotype and 
environment, W. L. Brown, Pioneer 
Hi-Bred Corn Company. Protection of 
cereal crops during production, U.S. 
Department of Agriculture. Moisture 
content, storage fungi, and quality of 
stored grains, C. M. Christensen, Uni- 
versity of Minnesota. Effects-of proc- 
essing factors on food quality, D. B. 
Pratt, Jr., Pillsbury Company. 

Part HI. Dairy Products. R. E. Hodg- 
son, U.S. Department of Agriculture, 
will preside. Introduction by chairman. 
The evaluation and measurement of 
quality of dairy products, V. H. Nielsen, 
Iowa State. Genetic and environmental 
factors in development and perform- 
ance, Ned D. Bayley, U.S. Department 
of Agriculture. Protection of milk qual- 
ity through management practices, W. 
M. Roberts, North Carolina State Col- 
lege. Effects of processing factors on 
quality of dairy products, Stuart Patton, 
Pennsylvania State University. 
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Saturday 29 December 

Part IV. Poultry and Eggs. A. W. 
Brant, University of California, will 
preside. Introduction by chairman. Eval- 
uation and measurement of quality of 
poultry and eggs, 0. J. Cotterill, Uni- 
versity of Missouri. Genetic and en- 
vironmental factors influencing poultry, 
meat, and eggs, W. J. Stadelman, Pur- 
due. Protection of product quality 
through management practices, B. S. 
Pomeroy, University of Minnesota. Ef- 
fects of processing factors on quality of 
poultry and eggs, Carl H. Koonz, Swift 
and Company. 

Part V. Meats. D. M. Doty, Amer- 
ican Meat Institute Foundation, Uni- 
versity of Chicago, will preside. Intro- 
duction by chairman. Evaluation and 
measurement of quality, H. D. Nau- 
mann, University of Missouri. Genetic 
and environmental factors in develop- 
ment and performance, T. C. Byerly. 
Protection of product quality through 
management practices, A. M. Pearson, 
Michigan State University. Effect of 
processing factors on food quality, 
George Wilson, Klarer Meat Packing 
Company. 

Industrial Science 
Thursday 27 December 

Communications in Industry, Part"I. 
Contributions of the Behavioral and 
Social Sciences. Symposium. Ralph W. 
Tyler, Center for Advanced Study in 
the Behavioral Sciences, will preside. 
Major communication problems in in- 
dustrial organization and operation, 
Gerry E. Morse, Minneapolis-Honey- 
well Regulator Company. Solutions sug- 
gested by research in the behavioral and 
social sciences, Rensis Likert, University 
of Michigan. A panel discussion will 
follow presentation of the papers. 

Part IL. Social and Economic Impli- 
cations of Man-Machine Relationships. 
Irven Travis, Burroughs Corporation, 
will preside. Electronic professional 
clerk, Edward L. Glaser, Burroughs 
Corporation. Display devices, G. Ger- 
rell Sandy, Mitre Corporation. Indus- 
trial process simulation-a valuable 
tool, Robert C. Ficke, E. I. du Pont 
de Nemours & Go. Information re- 
t:rieval, Claire K. Schultz, Institute for 
the Advancement of Medical Com- 
munication. 

The Industrial Science Section (P) is 
a cosponsor of the symposia of the 

Society for Industrial Microbiology and 
the Institute for Management Services. 
It is also a cosponsor of other symposia, 
as follows: Symposium of the Agricul- 
ture Section (0), 26-29 Dec.; sympo- 
sium (History of the Industrial Research 
Laboratory) of the Society for the His- 
tory of Technology, 27 Dec.; interdis- 
ciplinary symposium (The Diffusion of 
Technical Knowledge as an Instrument 
of Economic Development) of AAAS 
General Sessions, 28 Dec. 

Society for Industrial Microbiology 

The program of the Society for In- 
dustrial Microbiology is sponsored by 
the Delaware Valley Section of the 
Society for Industrial Microbiology. 

Thursday 27 December 

Synthetic Detergents in Water and 
Sewage Systems. Part I. Symposium. 
W. J. Payne will preside. The detergent 
situation to date, December 1962, James 
C. Vaughn, City of Chicago Depart- 
ment of Water and Sewers. The degra- 
dation of syndets in biological treatment 
processes, W. W. Eckenfelder, Jr., Hy- 
droscience, Inc. Rationale to the deter- 
gent problem in water pollution control, 
Peter E. Gaffney, Georgia Institute of 
Technology. Degradation of ABF in 
unsaturated soils, Jesse M. Cohen, 
Gordon G. Robeck, and Richard L. 
Woodward, United States Public Health 
Service. Removal of synthetic deter- 
gents from water by physico-chemical 
methods, Charles D. Gates, Cornell 
University. 

Part II. (Same presiding officer.) Bio- 
chemical aspects of syndet degradation, 
C. N. Sawyer, Metcalf, and Eddy. Tran- 
sient intermediates in the biodegrada- 
tion of straight chain alkyl benzene 
sulfonates, Robert D. Swisher, Mon- 
santo Chemical Company. Bacterial 
utilization of ethoxy glycols, Edward L. 
Fincher and W. J. Payne, University of 
Georgia. Bacterial utilization of dodecyl 
sulfate and dodecyl benzene sulfonate, 
W. J. Payne and Victor Feisal, Univer- 
sity of Georgia. 

Contributed Papers. Aaron A. Was- 
serman will preside. The use of water- 
soluble plastic films (polyvinyl alcohols) 
as testing surfaces for disinfectants, 
Bernard Witlin, Philadelphia College of 
Pharmacy and Science. Control of bac- 
teria in flayed bovine skins by benzal- 
konium chloride, T-heone C.m Cordon, 
United States Department of Agri.- 
culture. 
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Institute of Management Sciences 

Program chairman: Burton V. Dean, 
Technion-Israel Institute of Technology. 

Wednesday 26 December 

Use of Judgments in Making Optimal 
Decisions, Part L. Program of the In- 
stitute of Management Sciences, co- 
sponsored by the Statistics Section (U). 
Arranged by Glenn L. Bryan and May- 
nard W. Shelly, Office of Naval Re- 
search. Bryan will preside. A definition 
of judgment and its implications, C. 
West Churchman, University of Cali- 
fornia. On open and closed value judg- 
ments, Russell L. Ackoff and J. S. 
Minas, Case Institute of Technology. 
On flexibility of future preferences, 
Tjalling C. Koopmans, Cowles Com- 
mission and Yale. Men as probability 
transducers in Bayesian command and 
controls systems, Ward Edwards, Uni- 
versity of Michigan. 

Research and Development Manage- 
ment. Arranged by Murray A. Geisler, 
Rand Corporation, who will preside. 
Measuring the returns on research- 
where we stand, I. Horowitz, Indiana 
University. A dynamic programming 
approach to research and development 
budgeting and project selection, S. W. 
Hess, Atlas Chemical Industries. An 
overview of current research on the 
research and development process, A. 
H. Rubenstein, Northwestern. Project 
management and control techniques, 
P. V. Norden, IBM Corporation. 

Use of Judgments in Making Optimal 
Decisions, Part II. (Same sponsors and 
arrangers as for Part I.) Maynard W. 
Shelly will preside. Developments in 
the foundations of statistics, Francis 
J. Anscombe, Princeton. Practical 
specification of goals for decision prob- 
lems, Roy Radner, University of Cali- 
fornia. Individual differences in judg- 
ments, Ledyard R. Tucker, University 
of Illinois. On subjectively optimum 
selections among multi-attribute alter- 
natives, Roger Shepard, Bell Telephone 
Laboratories. 

Thursday 27 December 

Experimental Design in Simulation. 
Arranged by Betty W. Holz, Radio 
Corporation of America, who will pre- 
side. Sampling efficiency in Monte Carlo 
analysis, Charles E. Clark, System De- 
velopment Corp. The use of sequential 
estimation as la sample reducing device 
in simulation studies. Jack Moshman, 
CEIRt, Inc. The combination of alter- 
native research techniques in logistics 
systems analysis, Murray A. Geisler. 
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U 
Education 

Wednesday 26 December 

Session I. Joint Session of Education 
Section (Q) and the Council for Excep- 
tional Children. Arranged by Jack W. 
Birch, University of Pittsburgh, who 
will preside. Differential responses of 
mentally retarded children to social and 
non-social stimulation, John H. Hollis, 
Parsons State Hospital and Training 
Center. Mentally advanced children and 
early school admission: studies in ef- 
fectiveness and feasibility, William 
David Barney, University of Auckland. 

Session IX. (Same sponsors as for ses- 
sion I.) Programmed self-instruction in 
language for deaf children: procedures 
and results, E. Ross Stuckless, Univer- 
sity of Pittsburgh. Respect for talent: a 
report of field research on the educa- 
tion of the gifted, L. Kathryn Dice 
Reier, Department of Public Instruc- 
tion, Harrisburg, Pa. 

Saturday 29 December 

Contributed Papers I. Vice Presiden- 
tial Address. Arranged by Herbert A. 
Smith, Pennsylvania State. Clarence E. 
Boeck, University of Minnesota, will 
preside. Appraisal of various American 
colleges as indicated by the number of 
women graduates listed in Who's Who 
Among American Women, Arthur E. 
Traxler, Educational Records Bureau. 
Studies of television and our children, 
Paul Witty, Northwestern. Vice presi- 
dential address, A comparative study 
of student self-ratings on the influence 
of inspirational teachers in science and 
mathematics in the development of 
intellectual curiosity and persistence, 
Kenneth E. Anderson, University of 
Kansas, vice president for Education 
Section (Q). 

Report on NASDTEC-AAAS Stud- 
ies. Program of Education Section (Q), 
cosponsored by the AAAS Cooperative 
Committee on the Teaching of Science 
and Mathematics. Arranged by William 
P. Viall, AAAS. John R. Mayor, 
AAAS, will preside. Guidelines for 
preparation programs of teachers of 
secondary school science and mathe- 
matics, William P. Robinson, Jr., Depu- 
ty Commissioner of Education, Rhode 
Island. Guidelines for science and 
mathematics in the preparation pro- 
gram of- elementary school teachers, 
Louise Combs, Division of Teacher 
Education and Certification, Kentucky. 
The guidelines and the institution, H. 

Seymour Fowler, Pennsylvania State 
University. Survey: the qualifications 
and service loads of teachers of secon- 
dary science and mathematics, Clemens 
Johnson, University of Michigan. Re- 
gional conferences of school administra- 
tors on new science curricula, Robert 
C. Stephenson, American Geological 
Institute. 

Contributed Papers II. (Same ar- 
ranger as for part I.) H. Craig Sipe, 
George Peabody College for Teachers, 
will preside. Fairleigh Dickinson Uni- 
versity program for enriching the cur- 
riculum of gifted secondary school 
students in the fields of philosophy of 
science and natural science, Dolores E. 
Keller, Fairleigh Dickinson. Education, 
yes; metaphysics, no, Frederick C. 
Neff, Wayne State. The image of the 
teacher as seen by public and parochial, 
male and female, high school students, 
Manny Sternlicht and Zev W. Wan- 
derer, Willowbrook (N.Y.) State School. 
A clinical approach to the anatomy 
and physiology of learning and human 
behavior, Ralph Pino. 

Sunday 30 December 

The Scientific Study of Classroom 
Behavior. Symposium, joint program 
of Education Section (Q) and the Amer- 
ican Educational Research Association. 
Arranged by Harry N. Rivlin, City 
University of New York. Harold E. 
Mitzel, Pennsylvania State University, 
will preside. Measuring social-emotional 
climate and interaction in classrooms, 
Ned A. Flanders, University of Michi- 
gan. Development of classroom behav- 
ior dimensions for student teachers and 
pupils, Donald M. Medley, City Uni- 
versity of New York. Study of the logic 
of teaching in secondary schools, B. 
Othanel Smith, University of Illinois. 

Contributed Papers III. (Same ar- 
ranger as for parts I and II.) Joseph D. 
Novak, Purdue, will preside. Physical 
and earth science inservice education 
for elementary school teachers in New 
York State-an experiment, Gene W. 
Moser, University of Rochester. The 
importance of experience and meaning 
in elementary science, Ruth Lofgren, 
Brooklyn College. Changes in academic 
attainment and personality characteris- 
tics following a special education pro- 
gram for underachieving secondary 
school boys, Anthony Davids and Jean 
M. Andrews, Brown. Selection and 
training of graduate students in Ameri- 
ca and Europe, Samuel Strauss. 

Research in the Problems of Educa- 
tion in Large Cities. Symposium, joint 
session of Education Section (Q) and 
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the American Educational Research 
Association. Arranged by Harry N. 
Rivlin, who will preside. Participants 
include Martin Deutsch, New York 
Medical College; Robert J. Havighurst, 
University of Chicago; and Carl Mar- 
burger, Detroit Public Schools. 

Contributed Papers IV. (Same spon- 
sors and arranger as for parts 1-111.) 
William E. Martin, U.S. Office of Edu- 
cation, will preside. A field course in 
biology and geology motivating indi- 
vidual investigations in natural science, 
George F. Linn and E. J. Cranston. 
Scientific literacy begins in the elemen- 
tary school, Alma S. Wittlin, Radcliffe. 
Jean Piaget's theory of perception, 
Gloria Wolinsky, Hunter. Perception 
of authority in relation to open and 
closed belief systems, C. Gratton Kemp, 
Ohio State University. 

AAAS Cooperative Committee on the 

Teaching of Science, Mathematics 

Thursday 27 December 

Elementary Science. Reports from 
Projects on the Improvement of In- 
struction in Elementary and Junior 
High School Science. Joint session of 
the AAAS Cooperative Committee on 
the Teaching of Science and Mathe- 
matics and the American Nature Study 
Society, National Association of Bi- 
ology Teachers, National Association 
for Research in Science Teaching, and 
National Science Teachers Association. 
Arranged by Dorothy Matala, State 
College of Iowa. John R. Mayor will 
preside. AAAS Commission on Science 
Instruction, J. Stanley Marshall, Flori- 
da State University. The Educational 
Services, Inc., Project, Philip Morrison, 
Cornell. The new project at the Uni- 
versity of Illinois, Gilbert C. Finlay, 
University of Illinois. The University 
of Minnesota Project, Paul C. Rosen- 
bloom, University of Minnesota. A 
community plan, Glencoe, Ill., John 
Sternig. 

Saturday 29 December 

Report on NASDTEC-AAAS Stud- 
ies. Program of Education Section (Q), 
cosponsored by AAAS Cooperative 
Committee on the Teaching of Science 
and Mathematics. For details, see pro- 
gram of Section Q. 

Sunday 30 December 

Interdisciplinary Considerations in 
the New Science Programs. Invited pa- 
pers, arranged by John R. Mayor. Thor- 
ton Page, Wesleyan, will preside. For 
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biology, Gairdner Moment, Goucher. 
For chemistry, F. B. Dutton, Michigan 
State University. For physics, Ernest 
Pollard, Pennsylvania State University. 

Science Service 

Saturday 29 December 

Science Youth Activities. Panel dis- 
cussion. Watson Davis will preside. 
Panel members: Thomas E. Bowman, 
Jr.; Clifford Shaw, director of Provi- 
dence (R.I.) Community Affairs; and 
Jacob L. Rhodes, Jr., Lebanon Valley 
College. 

Science Teaching Societies 

Thursday 27 December 

Recent Research and Its Implications 
for Teaching. Symposium, joint pro- 
gram of the American Nature Study 
Society, the National Association of 
Biology Teachers, the National Associa- 
tion for Research in Science Teaching, 
and the National Science Teachers As- 
sociation. Paul Klingle, Indiana Uni- 
versity, will preside. Complementarity 
of structure and function, David R. 
Goddard, University of Pennsylvania. 
Critical periods in the development of 
behavior, J. P. Scott, Jackson Memorial 
Laboratory. Structure and function at 
the ecosystem level, Eugene P. Odum, 
University of Georgia. 

American Nature Study Society 

Thursday 27 December 

Session I. The Nature Study Move- 
ment-Past and Present. J. A. Gustaf- 
son, State University of New York, 
will preside and present the first lecture, 
Motivation in nature study. The past 
and future for nature study, Stanley B. 
Mulaik, University of Utah. Shell clubs 
and the nature study movement, Kathe- 
rine Palmer, Paleontological Research 
Institution. Nature study in Newfound- 
land, John I. Green, Cornell. Natural 
history observations in Asia, Richard 
L. Weaver, University of Michigan. 

Session II. Early Naturalists. Richard 
Wason, Sand Ridge (Ill.) Nature Cen- 
ter, will preside. Early animal exhibits 
and development of museums in the 
United States, Robert M. McClung. 
John Muir-champion of wilderness, 
Richard Wason. Early Philadelphia 
naturalists, Charles W. Hart, Jr., Acad- 
emy of Natural Sciences of Philadel- 
phia. 

Friday 28 December 

Session III. Natural History Papers, 
Part A: Nature Education Resources 
in the Delaware Valley-A Blueprint. 
Charles E. Mohr, Kalamazoo (Mich.) 
Nature Center, will preside. Arbore- 
tums and botanic gardens, Carlton Lees, 
Pennsylvania Horticultural Society A 
unique state park nature program, Nor- 
man C. Fisher, Washington Cross State 
Park. 

Progress in acquiring and admin- 
istering natural areas, Frank Mc- 
Laughlin, New Jersey Audubon So- 
ciety. Sources of support for museum 
education, Ray J. Howe, Academy of 
Natural Sciences of Philadelphia. The 
watershed approach to resource use, 
Brandywine Valley Association. There 
will be a discussion period following 
the lectures. 

Natural History Papers, Part B. John 
A. Gustafson will preside. Colonies of 
great blue heron, Ardea herodias, in 
Kansas, 1961, T. F. Andrews, Kansas 
State Teachers College. Synchroniza- 
tion of the life cycle of fairy shrimp to 
the temporary pond, Edmund S. Broch, 
Colgate. 

Museum Tours to the Academy of 
Natural Sciences of Philadelphia and 
the Franklin Institute. The coordinator 
of the tours is John I. Green, Cornell 
University. 

Saturday 29 December 

Session V. Means and Media of 
Nature Instruction. Verne Rockcastle, 
Cornell University, will preside. 

Nature instruction through the press, 
E. Laurence Palmer, Cornell Univer- 
sity. The effect on the nature study 
idea of TV and ETV, Benedict A. Hall, 
State University of New York. Field 
trips: their place in biological science 
teaching, John Wanamaker, Principia 
College. Developing teaching exhibits 
and training nature interpreters in the 
National Park Service, Myron Sutton, 
National Park Service. 

Session VI. Nature Reports. Beth 
Schultz, Western Michigan University, 
will preside. How to photograph wild- 
flowers, Richard B. Fischer, Cornell. 
Using governmental agencies for helps 
in nature study, Homer Hoffman, 
Principia College. 

Sunday 30 December 
Field Trip to Brigantine National 

Wildlife Refuge, N.J. Joint program of 
American Nature Study Society and 
National Association of Biology Teach- 
ers. Roger Tory Peterson is leader of 
the trip. 
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National Association of 

Biology Teachers 

Thursday 27 December 

Manning the Frontiers, Part I. Re- 
cent Developments in College Biology. 
Addison Lee, University of Texas, will 
preside. Construction and evaluation of 
programmed biology materials, C. A. 
Lawson and Manfred Englemann, 
Michigan State University. The com- 
mission on undergraduate education in 
biological sciences, Thomas Hall, Wash- 
ington University. Collegiate standards 
in biology (exclusive of curriculum): 
An interim report of the AIBS Sub- 
committee on Standards, Willis John- 
son, Wabash. 

Friday 28 December 
Manning the Frontiers, Part 1I. The 

Evaluation of BSCS Biology. William 
V. Mayer will preside. The BSCS evalu- 
ation program, Bentley Glass, Johns 
Hopkins. The measurement of objec- 
tives, William V. Mayer. The achieve- 
ment of goals, Evelyn Klinckmann. The 
results of the evaluation program, Wim- 
burn Wallace, Psychological Corp. 

Films. Richard L. Fox, Richwoods 
Community High School, will preside. 
Vacant Lot. The Pond. The Singing 
Frogs and Toads. The Living Mam- 
mal. The Living Bird. The Story of 
BSCS. Culturing Slime Mold Plasmod- 
ium. Neurospora Techniques. Histo- 
logical Techniques. 

NABT Special Tour. Coordinator, 
Robert G. Hudson. Hahnemann Medi- 
cal College and Hospital. 

Saturday 29 December 
Manning the Frontiers, Part HI. 

Planning Facilities for Biological Sci- 
ences. W. Edgar Martin, U.S. Office of 
Education, is moderator. Panel discus- 
sants: William B. Hopp, Indiana State 
College; John Bodel, Hotchkiss School; 
S. S. Coston, J. Sjostrom Company; 
and William P. Merci, American Insti- 
tute of Architects. 

Manning the Frontiers, Part IV. Ac- 
quiring and Using Open Areas for Na- 
ture Study. Joint session of American 
Nature Study Society and National As- 
sociation of Biology Teachers. John 
Brainerd, Springfield College, will pre- 
side. 

Session I. Nature and Nurture of 
Scientists. Famous scientists and their 
debt to open areas, John Brainerd. 

Session TI. The Design of Open 
Space. Designing space in our cluttered 
culture, Charles W. Eliot, Harvard. 
Opening space in our crowded cities, 
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Commercial 

Test Gas 
Span Gas 
Zero Gas 

Calibration Gas 
READILY AVAILABLE 
-from the foremost producer 

of atmospheric gases 
* For many applications, such as: 

proportional and Geiger counters 
. . bridge control gas for 

instrumentation ... calibration 
standards use in laboratories 
and production control. 

* Mixed to your precise specifications 
and tolerances-over a wide 
range of variations. 

* Fast nation-wide delivery. 

SEND FOR NEW 20-PAGE 
ONE-SOURCE GAS BOOKLET 

First comprehensive 
price and specification 
list for most gases and 
mixtures. 

CLIP COUPON -ATTACH TO 
I BUSINESS LETTERHEAD 

Line Company, Dept.SC-121 
IDivision of Union Carbide Corporation 

270 Park Avenue, New York 1 7NY 
I E Please send a copy of your booklet 
Listing prices, specifications, and in- 

formation on LINDE Atmospheric 
_ Gases. 

I l Please have a representative 
I contact me. 
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Arthur A. Davis, HHFA Urban Re- 
newal Administration. Preserving rural 
open space, Robert Coates, National 
Park Service. Land-use planning for 
schools and colleges, John W. Brainerd. 

Session III. The Use of Open Space 
for Training in Natural Sciences. Odd 
lots-the big bargain in urban science, 
Phyllis S. Busch. The urban park, Mau- 
rice Sullivan, National Capital Parks. A 
regional program for sponsorship of 
natural science centers, John Ripley 
Forbes, Natural Science for Youth 
Foundation. The community nature 
center program of the National Audu- 
bon Society, Joseph J. Shomon, Nation- 
al Audubon Society. Rural recreation 
areas for natural science training, Dan- 
ield B. Beard, National Park Service. 

Manning the Frontiers, Part V. Joseph 
Novak, Purdue, will preside. Great ex- 
periments in biology-a summer pro- 
gram for academically talented high 
school students, Burton Voss, Pennsyl- 
vania State University. A unique pro- 
gram in support of teacher-student 
science research in the high school, 
Theodore Varbalow, Olney High School. 
Enrichment-opportunity or farce?, 
Raymond Howe, Academy of Natural 
Sciences. The child's view of the living 
world, with implications for the prepa- 
ration of elementary school teachers, 
Herman Kranzer, Temple. 

National Science Teachers 
Association 

Friday 28 December 

Experimentation and Measurement. 
John H. Marean, Reno (Nev.) High 
School, will preside. Experimentation 
and measurement, William J. Youden, 
National Bureau of Standards. Panel 
discussions by (i) a science educator, 
Herbert A. Smith, Pennsylvania State 
University; (ii) a science supervisor, 
Helen E. Hale, Board of Education of 
Baltimore County; and (iii) a science 
classroom teacher, James DeRose, 
Marple-Newton (Pa.) Senior High 
School. 

Information and 
Communication 

Program cochairmen: Paul S. Fein- 
stein, National Science Foundation, and 
Mordecai Hoseh, National Federation 
of Science Abstracting and Indexing 
Services. 

New YSI 

Mecor ian 

inticain 

perauerere 

*RCorderoututol1012eili 

61. 

ol Model 73 

Major Features 

Direct dialing of temperature set 
point. Push button check for set 

point. 
Direct continuous reading of tem- 
perature. 
Recorder output of 100-120 milli- 
volts. YSI Model 80 Recorder 
( $295t) recommended. 

GSensitivity is variable from less 
than .01?C. to 0.5?C. depending 
on system needs. 

Y Temperature range: 17 different 
ranges covering -45?C. to 150'C. 
or -50F. to 300'F. 

*YSI interchangeable thermistor 
based temperature control. 

Get complete specifications from your 

.~~~~SINE VOL 138 



Wednesday 26 December 

Other Tongues of Science. Assimi- 
lating the Literature of Other Nations. 
Part I. Approaches to Foreign Scien- 
tific Literature. Symposium, program 
of the Information and Communica- 
tion Section (T), cosponsored by the 
National Science Foundation. Joseph 
Gray Jackson, William Steell Jackson 
and Sons, will preside. Papers by (i) 
editors of scientific journals, Milton 
0. Lee, Federation of American Socie- 
ties for Experimental Biology, and El- 
mer L. Hutchisson, American Insti- 
tute of Physics; (ii) editors of tech- 
nical journals, F. J. Van Antwerpen, 
American Institute of Chemical Engi- 
neers, and Martin Summerfield, Prince- 
ton; and (iii) editors of abstract 
journals, James L. Wood, American 
Chemical Society, and Malcolm Rigby, 
American Meteorological Society. 

Part II. Resources of Foreign Scien- 
tific Literature. (Same sponsor as for 
part I.) Claire K. Schultz will preside. 
Acquisition on a national scale, Jer- 
rold Orne, University of North Caro- 
lina. Announcement and availability, 
G. Miles Conrad, Biological Abstracts. 
Papers on the overcoming of language 
barriers (i) by the federal government 
(Paul S. Feinstein, National Science 
Foundation); (ii) by private efforts 
and activities (Kurt Gingold, Ameri- 
can Cyanamid Company); and (iii) 
by the professional societies (Robert 
T. Beyer, American Institute of Phys- 
ics; Robert C. Stephenson, American 
Geological Institute; and Sydney H. 
Gould, American Mathematical So- 
ciety). 

Thursday 27 December 

Part m. How Other Countries Ap- 
proach the Problem of Foreign Sci- 
ence. (Same sponsor as for parts I and 
II.) Dwight E. Gray, National Science 
Foundation, will preside. Great Britain, 
D. J. Gerhard, British Embassy. Can- 
ada, Ralph E. McBurney, National Re- 
search Council of Canada. Japan, Yukio 
Yamamoto, Embassy of Japan. Scan- 
dinavia, Elin Tornudd, Scandinavian 
Council for Applied Research. 

Part IV. Evaluation of Current Pro- 
grams and Projections. (Same spon- 
sor as for parts I-III.) Hugh C. Wolfe, 
American Institute of Physics, will pre- 
side. Panel discussion: Richard J. Bel- 
knap, American Chemical Society; Hi- 
den T. Cox, American Institute of Bio- 
logical Sciences; Eugene Wall, Engi- 
neers Joint Council; and Robert A. 
Harte, American Society of Biological 

7 DECEMBER 1962 

KNOW-IT-ALL ? 
Not at all. But he's expert on labs and lab planning-and ready to join 

your staff but not your payroll. 
He's your Fisher representative. From his experience, he can pass on 

many timesaving, moneysaving planning tips.Technically trained in lab- 

oratory instruments, appliances, glassware and reagents, he plans for 

their most efficient use and storage. He's thoroughly familiar with lab 

operations. He can show you how to make the 38 basic units of Fisher 

Unitized Furniture fit most every lab need. 
He'll show you why Fisher quality pays off in the long run; explain how 

Fisher furniture can be rearranged and re-used; and assure fast delivery 

from Fisher's comprehensive inventory. Start your planning by getting free 
lab planning kit. Write Fisher Scientific Company, 139 Fisher Building, 
Pittsburgh 19, Pennsylvania. J-246 

F FISHER SCIENTIFI C 
World's Largest Mains!acturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Boston * Chicago * Fort Worth * Houston * New York * Odessa, Tex. * Philadelphia 
Pittsburgh * St. Louis * Uniorn, N. J1. * Washington * Edmonton * Montreal * Toronto 
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Chromatograph 
differentf 

WE BELIEVE IT IS! Every instrument is made to meet 
the exacting demands of specific analytical problems 
-pretested and set up by a chemist and engineer in 

your laboratory, Further, E.I. R. offers immediate and 
efficient service. Qualified scientific personnel stand 
ready to assist you in solving specific analytical prob- 
lems. E. 1. R. Gas Chromatographs are capable of ana- 
lytical and semipreparative operation. Three different, 
interchangeable, detection systems* are available with 
radium, strontium 90 or tritium sources. 

* Lovelock Argon Ionization Cell*Electron Capture Device * Cross-Sectional Detector 

v E.I.R. also manufactures dual temperature column 
conditioners and liquid scintillation counting systems 
for radioactive measurement of effluent components 
in gas chromatography. 

Inc. 
5; I K electronic instruments for research 

VFor further specific information write or telephone collect! 
_Electronic Instruments for Research, Inc., 4135 Hayward Ave., 

Baltimore 15, Md., Telephone No. Area Code 301-367-4146. 
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Important new books in science 

A STEREOTAXIC ATLAS OF THE 
BRAIN OF THE SQUIRREL MONKEY 

(Saimiri Sciureus) 
by Raimond Emmers and 

Konrad A kert 
Fine-screen engravings of step-by- 
step dissections distinguish this 
superb large-format (121/4 x 17?2) 
atlas. 
February, 1963, 116 pages, 95 illus. 

$15.00 

WILDLIFE'S TEN-YEAR CYCLE 
by Lloyd B. Keith 
A detailed and up-to-date account 
of a puzzling and controversial 
phenomenon-periodic fluctuations 
in wildlife population. 
November. 216 pages. $6.00 

FIREARMS IDENTIFICATION 
by J. Howard Mathews 
Vol I. The Laboratory Examina- 
tion of Small Arms, Rifling Char- 
acteristics in Hand Guns, and 
Notes on Automatic Pistols. 
Vol. II. Original Photographs and 
Other Illustrations of Hand Guns. 
A massive collection of authorita- 
tive information on weapons iden- 
tification, illustrated with more 
than 3000 photographs. 
December. Vol. 1, 416 pages. Vol. 
II, 512 pages. 3222 illus. Set: 

$40.00 

PHYSIOLOGICAL CORRELATES OF 
PSYCHOLOGICAL DISORDER 

edited by Robert Roessler and 
Norman S. Greenfield 

Proceedings of an Interdisciplinary 
Research Conference held at the 
University of Wisconsin Medical 
Center, August 29-31, 1961. 
October. 294 pages. Illus. $6.50 

POLYAMINO ACIDS, POLYPEPTIDES, 
AND PROTEINS 

edited by Mark A. Stahmann 
The 36 papers and discussions pre- 
sented at the First International 
Symposium of Poly-a-Amino Acids, 
University of Wisconsin, June 19- 
23, 1961. 
September. 432 pages. Illus. $8.00 

iTTT TE UNIVERSITY OF WISCONSIN PRESS 
WJ~~~43O Sterling Court * Madison 6, Wisconsin 
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Chemists. Summary: Identification of 
important problems and steps toward 
solution, Burton W. Adkinson, National 
Science Foundation. 

Statistics 

In addition to being a cosponsor of 
the following joint program, the Amer- 
ican Statistical Association is a co- 
sponsor of all sessions arranged by the 
Statistics Section (U). 

Wednesday 26 December 

Session for Teachers of Statistics I. 
Bayesian Decision Theory and Appli- 
cations. Joint program of the Statis- 
tics Section (U) and the American 
Statistical Association. John de Cani, 
University of Pennsylvania, will preside. 
Speakers: John de Cani and Richard 
C. Clelland, University of Pennsylvania. 

Session for Teachers of Statistics H. 
Applications of Bayesian and Non-Bay- 
esian Inference Contrasted. (Same spon- 
sor as for part I.) John de Cani will 
preside. Speakers: John de Cani and 
Paul E. Green, University of Pennsyl- 
vania. 

Use of Judgments in Making Op- 
timal Decisions, H. Program of the 
Institute of Management Sciences, co- 
sponsored by the Statistics Section (U). 
For details, see program of the Insti- 
tute of Management Sciences. 

Thursday 27 December 

Some Uses of High Speed Computers 
in Statistics. Program of the Biometric 
Society ENAR, cosponsored by the 
Statistics Section (U). For details, see 
program of the Biometric Society. 

Some Problems of Mathematical 
Biology. Program of the Biometric So- 
ciety ENAR, co-sponsored by AAAS 
sections of Zoological Sciences (F), 
Botanical Sciences (G), and Statistics 
(U). For details, see program of the 
Biometric Society. 

Probability and Mathematical Sta- 
tistics. Joint program of the Statistics 
Section (U), the Mathematics Section 
(A), and the Institute of Mathematical 
Statistics. Arranged by Jerzy Neyman, 
University of California. T. W. Ander- 
son, Columbia, will preside. Combina- 
torial methods in the theory of proba- 
bility, H. F. Bohnenblust, California 
Institute of Technology. Random walk 
and some applications, Frank Spitzer, 
Cornell. Approximation problems in 
statistical decision theory, Lucien M. 
7 DECEMBER 1962 

Lecam, University of California. Com- 
pound statistical decision problems, 
Herbert E. Robbins, Columbia. 

The Statistical Problems of Genetics. 
Joint program of the Statistics Section 
(U) and the Biometric Society ENAR, 
cosponsored by the Zoological Sciences 
Section (F), the Botanical Sciences Sec- 
tion (G), the Society for the Study of 
Evolution, the American Society of 
Zoologists, and the Institute of Math- 
ematical Statistics. Arranged by Jerzy 
Neyman and T. A. Bancroft, Iowa 
State University of Science and Tech- 
nology. Mina S. Rees, City University 
of New York, will preside. Stochastic 
models in genetics, S. Karlin, Stanford. 
Stochastic theory of gene frequency 
distribution, Howard Levine, Columbia. 
Stochastic process in evolution, Sewall 
Wright, University of Wisconsin. 
Chance processes determining recom- 
binanat frequencies of bacteriophage, 
F. W. Stahl, University of Oregon. 

Saturday 29 December 

Statistical Problems of Astronomy. 
Joint program of Astronomy Section 
(D) and Statistics Section (U). Arranged 
by S. W. McCuskey, Case Institute of 
Technology, and Elizabeth L. Scott, 
University of California. F. K. Ed- 
mondson, Goethe Link Observatory, 
will preside. Orientation in pairs of 
galaxies, Thornton Page, Van Vleck 
Observatory. Galaxies in clusters and 
in the field, Jerzy Neyman and Eliza- 
beth L. Scott. Estimation of stellar 
masses above the main sequence from 
long-period visual binaries, C. B. Steph- 
enson, Warner and Swasey Observa- 
tory. The distribution of A and F stars 
within 100 parsecs in the mass-age 
diagram, Bengt Stromgren, Institute for 
Advanced Studies. 

Development in Mathematical Psy- 
chology. Program of the Statistics Sec- 
tion (U), cosponsored by the Psychology 
Section (I). Arranged by R. Duncan 
Luce, University of Pennsylvania, who 
will preside. Recent developments in 
stimulus sampling theory, Richard C. 
Atkinson, Stanford. Recent research 
in mathematical learning theories, Rob- 
ert R. Bush, University of Pennsyl- 
vania. Recent developments in the 
theory of reaction time, William J. 
McGill, Columbia. The many faces of 
the computer in psychological research, 
Alan Newell, Carnegie Institute of 
Technology. 

Session in Appreciation of the Late 
Sir Ronald Fisher. Joint session of the 
Statistics Section (U) and the Biometric 
Society ENAR, cosponsored by the In- 

Valuable Reference 

fr Researchers 

Working wit 

LIVE VIRUSES, BACTERIA 
* TOXIC CHEMICALS 
* RADIOACTIVE MATERIALS 
* CONTAMINANTS 
* MIRACLE METALS 
* INFECTED ANIMALS 

s3 This new book is a comprehensive 
reference on safety enclosures for 
handling a wide variety of hazard- 
ous substances. Profusely illus- 
trated, it contains detailed de- 
scriptions of regular and vacuum ; 
dry boxes, biological safety cab- 
inets, fume hoods, pressurized 
enclosures, controlled-atmosphere 
boxes, waste containers, laboratory 
furniture and sinks, process units 
and unitized dry box systems. 
You'll find an enclosure to meet 
almost any contamination or 

V safety problem. Send for your 
copy now. 4 

MICRO- 
BIOLOGICAL 
SAFETY CABINET 
stainless steel. 

A yb One of many 
safety enclosures * 
described. 

S BLICKMAN, INC. I : 6912 Gregory Ave. * Weehawken, N. J. 

I O Please send book on safety enclosures I 
3 Also send catalog on laboratory furniture 

NAME 

I TITLE I 

I . 

COPN I 

I CITY________ STATE____I__ 

L_-l #frqcus q744(cS6WCGC- 
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stitute of Mathematical Statistics and 
the American Statistical Association. 
Chester I. Bliss, Yale, will preside. 
Fisher's contributions to the theory of 
statistics, Harold Hotelling, University 
of North Carolina. Fisher's contribu- 
tion to scientific method, W. J. Youden, 
National Bureau of Standards. Fisher's 
contributions to mathematical and sta- 
tistical genetics, Oscar Kempthorne, 
Iowa State University. 

Sunday 30 December 

Sampling for Zoologists. Program of 
the Biometric Society ENAR, cospon- 
sored by the American Society of Zool- 
ogists, the Zoological Sciences Section 
(F), and the Statistics Section (U). For 
details, see program of the Biometric 
Society. 

Statistical Problems in Social and Ec- 
onomic Research. Program of the Sta- 
tistics Section (U), cosponsored by the 
Social and Economic Sciences Section 
(K). Morris H. Hansen, Bureau of the 
Census, will preside. Measurement of 
gross flows in the labor force, Robert 
Pearl, Bureau of the Census. Use of 
control classification: adjustment for 
inadequacy of broad classes, John W. 
Tukey, Princeton. The accuracy of so- 

cial statistics, Frederick F. Stephan, 
Princeton. 

Statistical Problems of Ecology. Pro- 
gram of the Statistics Section (U), co- 
sponsored by the Zoological Sciences 
Section (F) and the Ecological Society 
of America. Arranged by Jerzy Ney- 
man. Lamont C. Cole, Cornell, will 
preside. The life and death of flour 
beetles, W. J. Youden, National Bureau 
of Standards; David B. Mertz and 
Thomas Park, University of Chicago. 
Genetic and environmental factors af- 
fecting productivity in Tribolium cas- 
taneum, A. Sokoloff, University of Cal- 
ifornia. The influence of "social ve- 
locity" on the sequence and duration 
of behaviors of rats, John B. Calhoun, 
National Institutes of Health. 

Statistical Problems in Novel Do- 
mains of Science. Program of the Sta- 
tistics Section (U), cosponsored by the 
Institute of Mathematical Statistics. Ar- 
ranged by Jerzy Neyman; S. S. Wilks, 
Princeton, will preside. Stochastic prob- 
lems in system and control theories, L. 
Zadeh, University of California. Im- 
pact of repair on reliability, Leon 
Gilford and William H. Cook, Opera- 
tions Research, Inc. Adaptive processes, 
Richard Bellman, Rand Corporation. 

microscopic slide labeling! 

/ ~~~~~~~~~ ~~~~a fresh, clea 

sI I labels l abel 
\ Adow M.11a 

fl~~~~~~~~~~~~~~~~0 okN11-,1 

* No licking 
Eliminate cross infection such 

* Meets all legal requirements aa ean 
* Prevents loss and confusion a f u 

self-sticking TIME Scope labels. 
* Easy to apply . I.i 

* Deendble dheenc Available In standard or "Tis- 

__,fam~to 
| ue high'' thickness. 11000O 

Write for detailed abels per carton. 

PROFESSIONAL TAPE CO., uNC 
Noickig 65AG Burlington Ave. * Riverside, III. 
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Biometric Society, 

Eastern North American Region 

Program chairman: T. A. Bancroft, 
Iowa State University of Science and 
Technology. 

Thursday 27 December 

Some Uses of High Speed Compu- 
ters in Statistics. Program of the Bio- 
metric Society, cosponsored by the 
Statistics Section (U). T. A. Bancroft 
will preside. 

Solutions of statistical distribution 
problems by Monte Carlo methods, 
H. 0. Hartley, Iowa State Univer- 
sity of Science and Technology. Prep- 
aration of presumptive diagnosis by 
computers, Max A. Woodbury, New 
York University, and Martin Lipkin, 
Cornell. Statistical aspects of electro- 
cardiographic classification, Lee D. 
Cady and Max Woodbury, New York 
University. A critical review of com- 
puter uses in medical diagnosis, Murray 
Eden, Massachusetts Institute of Tech- 
nology. 

Some Problems of Mathematical Bi- 
ology. Program of the Biometric So- 
ciety cosponsored by the Zoological 
Sciences Section (F), the Botanical Sci- 
ences Section (G), and the Statistics Sec- 
tion (U). H. L. Lucas, North Carolina 
State College of Agriculture and En- 
gineering, will preside. Teaching modern 
mathematics to biologists, H. R. van 
der Vaart, North Carolina State Col- 
lege of Agriculture and Engineering. 
Reliability of biological systems, W. S. 
McCulloch, Massachusetts Institute of 
Technology. 

Statistical Problems of Genetics. Joint 
program of the Biometric Society and 
the Statistics Section (U), cosponsored 
by the Zoological Sciences Section (F), 
the Botanical Sciences Section (G), the 
Society for the Study of Evolution, the 
American Society of Zoologists, and the 
Institute of Mathematical Statistics. For 
details, see program of the Statistics 
Section (U). 

Sampling for Zoologists. Program of 
the Biometric Society, cosponsored by 
the American Society of Zoologists and 
the sections on Zoological Sciences (F) 
and Statistics (U). E. Fred Schultz, Jr., 
U.S. Department of Agriculture, will 
preside. Problems in ecological sam- 
pling, L. Lee Eberhardt, General Electric 
Company. Sampling in fisheries, D. S. 
Robson, Cornell. Problems in the analy- 
sis of tagging experiments, with particu- 
lar reference to fur seal experiments, 
Douglas G. Chapman, University of 
Washington. 
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UNIFORM AND REPRODUCIBLE 
Ad INVALUABLE FOR 

TRACE METAL ANALYSIS, 
+# "' EVAPORATION OF 

CHROMATOGRAPHIC 
SOLUTIONS and X-RAY 

SPECTROSCOPY 

RING OVEN 
Model RO-31 

For evaporating solutions on paper re- 
taining the residue in a confined area 
through the simple adjustment of 
* Temperature * Amount of Vacuum 

* Rate of Application 

INTERCHANGEABLE RING SIZE 
Three sets of easily inserted, interchangeable * * * * C 

ring sizes are available to form various size a a a a a 

spots. Rings are also available for forming 
rectangular spots for striping with micro * * * * 
pipettes. Ring Oven is shipped complete with * * * * C 

%" ring set and thermometer. Adjustable de- a a v v 

livery pump available. 

at your laboratory supply dealer, or write to 

ScIentific Industries/, 
Dept. S 1262, 220-05 97th Avenue, Queens Village 29, New York 

Unmatched flexibility of movements in all directions in space are 

achieved by natural hand movements under magnifications of 

100 X to 2000 X without adjustment. The "Cailloux" advanced 

design combines maximum speed, precise response and stability 
with unusual ease of operation. Back-lash, parasitic vibrations 

and lag are eliminated. Prolonged manipulations can be con- 

ducted without fatigue. Includes many additional exclusive features. 

LOW IN PRICE 
Write for Additional Information 

Micro-Forge, Analytical Balances, Stereotaxic Instruments, 

Kymographs, Polygraphs, Strip Chart Recorders, Microscopes. 

0 O 11 0 'U VI z INA0 

(formerly SERVONUCLEAR CORP.) 10.000 VOLTS 

Higher resolution may now be achieved through the use of higher 
voltages in the range of 2,000 to 10,000 Volts in analytical and pre- 
parative Electrophoresis. 
Savant manufactures a complete line of advanced engineered 
power supplies for high voltage and high current applications. 

o ALL SOLID STATE OUTPUT VOLTAGE: 0-10,000 Volts (Continuously Variable) 
* ALL SOLID STATE OUTPUT CURRENT: 0-250 Milliamperes 
* No condensers RIPPLE: Less Than 5% 
* lIt Vstaerting CONDENSERS: None 
* Low Voltage interlock INPUT: 3 Phase/220V/60 Cycle 
* Overload circuit with INTERLOCK: 24 V.A.C. 

front panel indication OVERLOAD: Front Panel Indication and Adjustable 
o Zero start ALSO AVAILABLE: As a Dual Supply 5000V/500MA 

or 10OOOV/ 250MA 

3 T : T There is a Savant Electrophore- 
2 5" A_ .l 3 sis Tank for every type of la- 

boratory, that will accept pa- Investigate today, write 
25" ~~~~~~per from 8" to60" in length, up for Bulletin SC-1004 for 

LT-6' LT-48- LT-37 tT-22 to 20" in width. complete information. 

221 Park Avenue * Hicksville, New York 
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GRA F- I I SPE C FOR THE - A O SOLIDS 

~~~REPRESENTATIVE INSTRUMENTS AND TYPICAL APPLICATIONS INCLUDE 

_ i ~~II | HIGH TEMPERATURE CHEMISTRY APPLICATIONS| 

_ - ) ~~SU SOLID URANIUM AND PLUTONIUM ISOTOPE MEASUREMENTS; 
GEOLOGICAL AGE DETERMINATION 

= i ~GRAF-l I SP ECTROGRAPH FOR THE ANALYSIS OF SOLIDS 

TANDEM WITH TWO MAGNETS, FOR HIGH ABUNDANCE SENSITIVITY 
STUDIES 

REYNOLDS VERY SMALL GAS SAMPLE ANALYSIS 

For information on instruments and applications, write to Dept. S-RE 

r% ̂* SIAI 
~~~~~~ A A A * A 

During 1962 ARAPAHOE has in- 
troduced new chemicals to in- 
crease its service to the Chemical 
and Pharmaceutical industries. 

NEW 

METALLOCENES 

NEW 

PURINES and PYRIMIDINES 

NEW the 
ALICYCLIC COMPOUNDS solution 

for every 
NEW glassware cleaning problem! 

PHARMACEUTICAL . in 1/3% to 1/2% solution-is safe, effec- 
tive, economical * dissolves blood, tissue 

INTERMEDIATES mucus and other soil on immersion alone 
. will not etch glass, rust metal, harm 
plastics * specifically formulated for lab- 

Look to ARAPAHOE for even oratory and hospital use 

greater service in 1 963! Technical Brochure and Samples 
. ~~~~~~Available on Request. 

I'* 
1*..* MEINECKE & CO., INC. m 

_3 ~~~~~~~~~225 Varick Street, New York 14 stu 
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Science in General 

The following are the programs of 
organizations not affiliated with any 
one section. 

Academy Conference 

Program chairman: Robert C. Miller, 
Academy of Sciences. 

Wednesday 26 December 

Session on Junior Academies. Myron 
S. McCay, University of Chattanooga, 
will preside. Report of the standing 
committee on junior academies, Myron 
S. McCay. Brief report on the national 
survey of junior academies, John D. 
Hopperton, New Mexico Institute of 
Mining and Technology. The program 
of the Pennsylvania Junior Academy of 
Science, Charles L. Bickle, Milton Her- 
shey School. The NSF programs for 
junior academies of science, Howard J. 
Hausman, National Science Foundation. 

National Junior Academy of Science 
Program, Sections A and B. Titles of 
papers and list of speakers will be avail- 
able at the meeting. Elnore Stoldt, Jack- 
sonville (Ill.) High School, will preside 
at Section A; Robert C. Fite, Oklahoma 
State University, at Section B. 

Thursday 27 December 

Financing the Academies. Gerald 
Acker, president elect, Academy Con- 
ference, will preside. Problems of the 
incorporation of academies of science, 
J. Teague Self, University of Oklahoma. 
Problems relating to the tax exemption 
of nonprofit organizations, John R. 
Barber, Bureau of Internal Revenue 
Service. Papers on the activities and 
sources of support of academies of 
science: The Virginia Institute for Sci- 
entific Research, an outgrowth of the 
Virginia Academy of Science, Foley 
F. Smith, Virginia Academy of Science. 
Support of an academy having a mu- 
seum program, H. Radclyffe Roberts, 
Academy of Natural Sciences of Phila- 
delphia. State, federal, and local sup- 
port of academies of science, Charles 
D. Vaughn, South Dakota Academy of 
Science. 

Annual Junior Scientists Assembly 

Program chairman: Kenneth W. Pres- 
cott, Academy of Natural Sciences. 
The Academy Conference is a cospon- 
sor of the Conference on Scientific 
Manpower. 
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Thursday 27 December 

Program. Kenneth W. Prescott will 
preside. Hunting with a cheetah (illus- 
trated lecture), Daniel P. Mannix. Pro- 
pulsion in air and space (demonstra- 
tion lecture), Stewart Way. 

American Geophysical Union 

Friday 28 December 

The Earth's Magnetic Field and its 
Effects on Cosmic Radiation. Sympo- 
sium, program of the American Geo- 
physical Union, cosponsored by the 
Physics Section (B). Arranged by Mar- 
tin Pomerantz, Bartol Research Foun- 
dation. Serge A. Korff, New York Uni- 
versity, will preside. Earth's magnetic 
field and its variations, Scott E. For- 
bush, Carnegie Institution of Washing- 
ton. Cosmic rays in the earth's mag- 
netic field, Martin A. Pomerantz. U.S. 
Navy project MAGNET, Wilburt H. 
Geddes, U.S. Naval Oceanographic Of- 
fice. 

Conference on Scientific Manpower 

Friday 28 December 

Community Programs for Motivation 
to Science and Engineering Training. 
Part I. Program of the Conference on 
Scientific Manpower, cosponsored by 
the Engineering Manpower Commis- 
sion, Scientific Manpower Commission, 
National Research Council, National 
Science Foundation, Engineering Sec- 
tion (M), Academy Conference of 
AAAS, and Engineering and Technical 
Societies Council of Delaware Valley. 
James Creese, Drexel Institute, will pre- 
side. Local industry-school cooperation 
in science instruction, Glenn W. Gid- 
dings, General Electric Company. Okla- 
homa frontiers of science program, 
James G. Harlow, Frontiers of Science 
Foundation. Bending the twig-Frank- 
lin Institute program, Robert W. Neath- 
ery, Franklin Institute. The program of 
the Engineering and Technical Societies 
Council of the Delaware Valley, Ken- 
neth E. Karmel and Lyle H. Phifer, 
members of the Council. 

Part II. (Same sponsors as for part 
I.) Samuel Schenberg, New York Board 
of Education, will preside. Role of state 
academies of science, John D. Hopper- 
ton, New Mexico Institute of Mining 
and Technology. Panel on counseling 
and guidance: National Defense Edu- 
cation Act support for training coun- 
selors, Ralph Bedell, U.S. Office of Ed- 
ucation; Implications of school-industry 

VV. m 
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AN ACCURATE, ECONOMICAL AND COMPACT 
FLOW RATE TEST KIT FOR MEASURING LIQUIDS 
AND GASES. COMPLETELY SELF-CONTAINED. -<1. 

rL. '4*' MAXIMUM INTERCHANGEABILITY OF METERING :A 
TUBES PROVIDES A GREAT RANGE OF APPLICA- 
TION, GIVING THE EQUIVALENT TO SEVERAL A. 
STANDARD FLOW METERS. .! 

. For low flow rates from 10cc/min. to 40,000cc/ . 0 

-min. for gas, and 0O1cc/-min. to 1,400cc/minm 
I^,*^' - for water. 

* Safe Pressure rate 100 lbs. Maximum corrosion 
,*, resistance. 

* Float and Tube Replacement are guaranteed in- 
terchangeable. 

* Packed in attractive mahogany case for easy stor- 
age when not in use. 

Model A 
This illustrates 
the Complete ., 

g?P9*%x'; l EES ModelX 
A...~~~~~~~~~~~~~~~~~~~'4 

Ace Standard Spherical 
Ground Joints. Tube 

'Ii.~~ s... izes 1-4 have size 12/5 

e.:and 6 hasp8t 

Not Illustrated: 
Model l- Equipped with Ace Standard & 

Tapered Joints S 12/30. 

Assembled Model D- Equipped with 1/2- standard . 

A: No. 3575 Ready for Use conical pipe flanges. 
Model E- Plain ends for hose connection. 

*.;- . Inasmuch as all tubes are interchangeable within + or- 2%, all data is 
..'... compatible with data previously determined. Flow data established by ';W-g 
'a .v -initial calibration can be easily extrapolated for new gravities, temperatures , 

.'. and pressures. 
Each metering tube is provided with two spherical ball floats; pyrex brand -. 

glass, and stainless steel. The radial compression 0-Ring Seal eliminates 
^;;: many of the leakage problems common in standard compression type stuf -' 

.s>. fing boxes. Calibration brochure for liquids and gases is included with . 
4%A. each kit. "a 

See New ACE CATALOG 60 for complete details, or Write Dept. S 

Q A~~~~. 

l'~' l -"- Cire: No. 15on Reaers Servic car 
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KEEP4I 
VIGOROUS. 
RATS. ..feed PURINA! 

Strong, healthy rats can make the results of your 
research experiments more accurate. 

Purina, the world's largest maker of laboratory 
animal diets, produces Purina Laboratory Chow 
and Purina Labena ... both formulated to help 
you maintain healthy animals, normal reproduc- 
tion, adequate lactation, and vigorous growth. 

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

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

What to feed laboratory animals 
Animal Purina Chow 
Rats Lab Chow or Labena 
Mice Mouse Breeder Chow 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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cooperation for school guidance pro- 
gams, Richard B. Scheetz, New Jersey 
Department of Education; High School 
counseling from the student viewpoint, 
Stewart Wood, Washington Junior 
Academy of Sciences; Public school 
counseling, W. Donald Baughan, Cen- 
tennial Joint Schools (Pa.). 

Exposition of 

Science and Industry 

The AAAS Annual Exposition of 
Science and Industry will be held on 
the concourse level of the Sheraton Ho- 
tel. It will be open only to registrants; 
children under 16 are not registered. 
All booth space has been sold. Hours: 
27-29 Dec., 10 A.M. to 6 P.M.; 30 Dec., 
9 A.M. to 4 P.M. 

Those who wish to join the Associ- 
ation at this time are cordially invited 
to visit the AAAS New Member Serv- 
ice, in the AAAS booth in the main 
lobby of the Sheraton. Whether or not 
one is a AAAS member, everyone is 
cordially invited to visit the AAAS 
booth for information concerning the 
Association and its activities. Since its 
founding in 1848, the Association has 
admitted to membership not only pro- 
fessional scientists but also other men 
and women who have a general interest 
in science, who wish to keep informed 
of the progress of science, and who 
would like to support the high purposes 
of the one organization that represents 
all science. The New Member Service 
will be pleased to accommodate those 
who wish to join the Association, and 
those who are already members can 
nominate others for membership. 

Upon payment of the annual dues 
of $8.50 (for 1963), each member re- 
ceives the scientific newsweekly, Sci- 
ence, and the quarterly Bulletin. Sam- 
ple copies will be available, and sym- 
posium volumes and AAAS member- 
ship insignia will be on display. 

AAAS Science Library Program 

Booth 23. Since 1955 the AAAS has 
administered an experimental science 
library program with the financial sup- 
port of the National Science Founda- 
tion to encourage the improvement of 
science and mathematics instruction, 
to make young people better informed 
concerning science, to encourage those 
with appropriate aptitude to choose sci- 
ence careers, and to stimulate the en- 
largement and improvement of col- 

E ~~~~~~~~_7 
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(B) TEMPERATURE TEST CHAMBERS 
(C) ALTITUDE CHAMBERS 

CHAMA 5-8471g 
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lections of science and mathematics 
books in elementary schools, secondary 
schools, and public libraries. An im- 
portant activity of the program is the 
continuous staff review and evaluation 
of science books as they are published, 
with the advice of qualified specialists. 

To aid schools and libraries in se- 
lecting and purchasing science and 
mathematics books, particularly with 
the aid available under the provisions 
of the National Defense Education Act 
and other federal legislation, the AAAS 
has published The AAAS Science Book 
List (an annotated list for secondary 
schools and public libraries) and The 
Science Book List for Children (an an- 
notated guide for elementary schools 
and public libraries). These lists are 
used as purchase guides by school sys- 
tems throughout the world. The AAAS 
will exhibit all of the "double-starred" 
books (indispensable) and most of the 
"single-starred" books (highly desirable) 
recommended in these lists so that they 
may be examined by scientists, educa- 
tors, and others. Copies of these lists 
will be distributed without cost to reg- 
istrants, as well as copies of the fol- 
lowing: An Inexpensive Science Li- 
brary, the 1961 edition of an annotated 
list of 679 paper-bound science books 
recommended for high school students, 
college undergraduates, teachers, and 
the education general public; and Ca- 
reers in Science, a bibliography of ca- 
reer guidance and college information 
publications prepared especially for 
secondary school students, teachers and 
vocational counselors. 

Academic Press, Inc. 

Booth 76. New books, journals, trea- 
tises, and monographs will be on view. 
Also on display will be the first three 
paperbacks: Division of Labor in Cells, 
G. H. Bourne; Design and Function at 
the Threshold of Life: The Viruses, 
H. Fraenkel-Conrat; and Time, Cells, 
and Aging, B. L. Strehler. Members of 
our staff will be available for discus- 
sion of our publishing program. 

Addison-Wesley Publishing Company, Inc. 

Booth 14. Our display consists pri- 
marily of advanced level text and ref- 
erence books in the fields of biology, 
chemistry, and mathematics. Some of 
the 1962 publications that will be shown 
are: Twenty-six A afternoons of Biology: 
An Introductory Laboratory Manual by 
Wald, Albersheim, Dowling, Hopkins, 
and Lacks; Collection of Problems in 
Physical Chemistry by Bares, Cemny, 
Fried, and Pick; Set Collection of Prob- 
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UNIFORM SOLUTIONS 
For Gas Analysis 

always fresh nd active If 
I . . order as yu need 
Modem Burrel Reagents and Auxil-. 
iary Solutions are available as a 4 119 
regular, dependable source of supply I 
for use with allmakes of gas analysis d 

equipment. -- 

Listed here are some perennial 
"best sellers.", ell us your needs m u 

for prompt serce. 

Fast Absorbing Reagents 
COSORBENT? for Carbon Monoxide. Active and accu- 
rate. Forms stable compound. Requires few passes. 
CAT. No. 39-720-8 oz. 6.00 ............ Case of 12-64.80 
CAT. No. 39-721-3 oz. 3.25 ............ Case of 12-35.10 
COSORBENT POWDER for Carbon Monoxide. Easier to 
store and transport. Has indefinite shelf life. 

Gl_... 
. 

.....CAT. No. 39-725-vial 3.85 ........ Case of 12 vials-41.60 
LUSORBENT? for Unsaturated Hydrocarbons. No vapor 
pressure. Non-Corrosive to rubber connections. 
CAT. No. 39-715-8 ox. 4.40 ............ Case of 12-47.55 
CAT. No. 39-716-3 ox. 2.75.... Case of 12-29.70 

OXSORBENT? for Oxygen. Fast, clean and accurate. 
+ z i Breaks sharply at saturation point. 

CAT. No. 39-710-8 ox. 6.00 ............ Case of 12-64.80 
X ................ CAT. No. 39-711-3 oz. 3.25 ............ Case of 12-35.10 

DISORBENT? for Carbon Dioxide. Crystal clear potas- 
sium hydroxide solution. Accurate and fast. 
CAT. No. 39-730-16 ox. 3.25 ........... Case of 12-35.10 
CAT. No. 39-731-3 ox. 1.9 ............ Case of 12-20.55 
?Trademark Registered U.S. Patent Office ?Trademark 

NOTE: Order 8 oz. for each charge in a standard ab- 
sorption pipette; 3 oz. for Industro? gas analyzers. 

Specifics for Hydrocarbons 
SORBENT "A"?5-For total olefins, ethene, propene, bu- 
tene and pentenes. 
CAT. No. 39-741-8 ox. 5.00. ..... Ca....Cse of 12-54.00 - 

SORBENT "B"(?-For selective absorption of iso-butene. 
Takes up 1-butene and 2-butene slowly. 
CAT. No. 39-742-8 oz. 3.00 ............ Case of 12-32.40 

SORBENT "C"(-For propenes, butenes and pentenes. 
Will absorb ethene slowly. 
CAT. No. 39-743-8 oz. 3.00. Case of 12-32.40 

SORBENT "D"?-For acetylenes and higher members of 
the acetylene series. _ 
CAT. No. 39-744-8 ox. 6.50. Case of 12-70.20 

?2 Trademark 

Prices listed are F. 0.8B. Pittsburgh, Pa. _ 

Ask for Bulletin No. 327_ 

BURRELL CORPORATJON 
Scientific Apparatus and Laboratory Suppleiu 
2223 FIFTH AV/ENUJE, PITTSBURGH 19, PE 
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IWhen 
GREATER INTENSITY 
is needed.. . 

Cell disruption of bacteria; preparation of 
difficult-to-dissolve substances; emulsifica- 
tions . . . this is when you need the higher 
output of the Biosonik Probe! No other unit 
meets the 120-watt output or 240-watt peak 
capacity. And remember, this higher power 
means shorter runs. 

Power level of the air-cooled Biosonik 
Probe is easily adjustable from zero to peak 
and provides accurate repeatability. 

Exclusive magnetostrictive transducer 
gives higher efficiency, mechanical stability 
and exceptional heat dissipating character- 
istics . . . assures long, trouble-free life. 

It's strictly hands-off operation. Included 
in the low $798 price is a support stand and 
universal clamp to hold the Probe in any 
position during processing. 

Find out about this new Biosonik Probe 
write today for complete information. 

11NEW 
1BIOSONIKs 

PRO BE 

. ~S 

XF iI VScientific, Inc.::0000;D0 \ 

* \ - . is> 
~~Rochester 3, N. Y. Baltimore 24, Md. *New York 52, N. Y. 

Atlanta 25, Ga. * Buffalo 5, N. Y. *So. Charleston 9, W. Va. 
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lems in Reaction Heats and Bond 
Strengths by Mortimer. Of interest to 
statisticians as well as mathematicians, 
Index of Mathematical Tables by 
Fletcher, Miller, Rosenhead and Com- 
rie. 

Affiliated Publishers 

Booth 38. We are distributors for 
Golden Press, Inc., Pocket Books, Inc., 
and Simon and Schuster. Our books for 
schools and libraries cover the natural 
sciences, social sciences, and mathe- 
matics. 

American Edelstaal, Inc. 

Booth 130. Our exhibit "Maximat" 
and "Unimat", multi-functional ma- 
chine tools, will be exhibited and dem- 
onstrated. These two extremely versa- 
tile machine tools offer a complete ma- 
chine shop capability to all medical and 
scientific research and development fa- 
cilities. "Maximat" includes a precision 
lathe, vertical milling machine, drill 
press, and external and internal cylin- 
drical grinder. "Unimat" is a smaller 
version. New models are now avail- 
able and will be on display. 

American Electronic Laboratories, Inc. 

Booth 101. We will display the latest 
advances in the field of physiological 
and biomedical instrumentation. Physio- 
logical stimulators, stimulus isolators, 
and other stimulus accessories will be 
shown in operation; our line of tem- 
perature telemetering systems will be 
introduced. A system which includes 
a miniature temperature transmitter for 
subcutaneous implantation in small 
animals will be shown in operation, and 
the AEL basal temperature recording 
and monitoring system which is used 
in fertility studies and provides an ex- 
ceptionally accurate means of sensing 
and recording basal temperatures will 
be shown. 

American Institute of Biological Sciences 

Booths 27, 28, 29 and 30. The ex- 
hibit will contain displays of various 
projects including the Biological Sci- 
ences Curriculum Study, the AIBS Film 
Series, the Biological Sciences Com- 
munications Projects, Publications, and 
other educational and research proj- 
ects. AIBS staff members will be on 
hand to discuss and provide informa- 
tion on these projects. A lounge area 
will be provided for inspection and 
perusal of publications and brochures. 
Free copies of the AIBS publications 
catalog and other brochures will be 
available. 
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American Optical Company 

Booths 109 and 110. A number of 
outstanding instruments will be ex- 
hibited. Among them are the new AO 
Spencer "fluorolume," a fluorescence 
illuminator for fluorescent antibody 
methods and other microscope tech- 
niques; the TS meter, a temperature 
compensated, direct reading instru- 
ment that gives immediate accurate de- 
terminations of total solids, specific 
gravity, refractive index, protein or wa- 
ter concentration in serum, plasma and 
urine; and an AO phase microscope 
with special long working distance 
accessories for blood platelet count- 
ing. Also to be shown are the new con- 
cept in teaching microscopes, the AO 
Spencer Series Sixty, and the AO over- 
head delineascope. A complete line of 
photomicrographic and photomacro- 
graphic cameras will also be exhibited. 

American Telephone and Telegraph 
Company 

Booths 77, 78, 79. The Bell Tele- 
phone System will present an exhibit 
on one of the most significant advances 
in telephony since the transistor-the 
optical maser. The maser, now being 
used in the Telstar experiment, has an 
unlimited potential in transmission. The 
principle of sending calls and other 
communications over a controlled beam 
of light will graphically show how sound 
can be transmitted from one city to 
another, or directed to the moon with 
uncanny accuracy. The exhibit also 
will review the capacity of present fa- 
cilities and the potential of the maser, 
including other applications for the 
future. 

American Viscose Corporation 

Booth 119. Avisco, the nation's larg- 
est producer of rayon and the second 
largest manufacturer of cellophane, is 
fast becoming recognized as a leader in 
the manufacture of a broad line of 
packaging materials and ingredients. 
These packaging items, which will be 
displayed, include a wide variety of 
cellophane films, Avistrap cord strap- 
ping, cellulose bands, meat casings, 
cello-celsior, reinforced paper, films, 
and tapes. The newest product of Avisco 
research is Avicel microcrystalline cel- 
lulose, a snow-white, free flowing, edible 
lour which is odorless, tasteless, and 
non-caloric. This product now, in 
semi-commercial production, is being 
evaluated by the food, pharmaceutical 
and cosmetic industries. Sample items 
made with Avicel will be shown. 
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Have you Automated 
Your Data Files? 

or are you operating with eighteenth century abstracting and filing 
techniques in your research work? Partly because all other data 
recovery systems have been costly and complex scientists have shied 
away from changing the methods by which they index and cross 
correlate their personal files. 

These days so many laboratory procedures 
are automated-weighing, pipetting, setting 
exposure times, recording data, that it is sur- 
prising so little has been done with the most 
basic part of the scientific process-the re- 
search itself. Chances are that your abstract 
file is just the same as it would be in the lab 
of an eighteenth century scientist. You put the 
articles into files by authors or by categories; 
abstracts are kept the same way. But did you 
know that for no extra cost you can keep arti- 
cles and abstracts on file in up to ten thou- 
sand categories at once? Think of the possi- 
bilities this creates for cross correlating raw 
data, or bringing together papers that inci- 
dentally touch on related subjects. 

Highly efficient. 
Information retrieval systems for personal 

use or small card files are usually expensive, 
cumbersome, and require special personnel to 
reprogram the sorting procedures. The Geniac 
Portable Memory Unit is suited particularly for 
files of 1000-10,000 where low installation 
costs and maintenance by office personnel are 
highly desirable features. Sorting equipment 
is simple but effective so that there can be 
no need for outside repairment or service. 

Furthermore sorting rates are conservatively 
400 per minute with simultaneous sorting in 
25 categories at once. Procedures with other 
equipment of this speed require one sort per 
category. Our PMU therefore reduces the time 
you have to spend waiting for the retrieval 
sort to be made. 

USERS (partial list) 
Industrial Firms 

General Electric Borden Chemical Co., Inc. 
Sylvania Electric Equitable Life Insurance 
Kintel Electronics Westinghouse Electric 
Mobil Oil Ling-Temco-Vought 

Institutions and Laboratories 
Franklin Research National Institute of Health 

Institute IJS Forest Service 
Bureau of Engraving US Naval Propellant Lab 

and Printing Veterans Hospital 
US; Naval Aviation Dearborn Michigan 

Medical Center 
Schools and Universities 

Johns Hopkins Northwestern University 
University University of Adelaide 

Columbia University Dartmouth College 
University of Temple University 

Minnesota 
Western Reserve 

University 

and hundreds of other institutions and 
organizations 

Low Installation Cost 
A crucial part of any decision to install a 

data retrieval system is: How Much Will it 
Cost to Install and Maintain? The installation 
cost properly includes the expense of tran- 
scribing data into the new procedure. With 
our standard PMU cards (5x8 inches with 88 
holes around the edges) the data can be 
typed on the surface, pasted on as abstracts 
from journals or in the case of smaller articles 
pasted right on the card. Larger cards are 
available on special order for any purpose 
with printing if required. We have found that 
most customers are satisfied with the standard 
cards. 

Coding of the cards is extremely simple 
using a random overlapping code for the basic 
categories you choose for each item. Once you 
have checked off the phrases or numbers cod- 
ing proceeds by notching the cards around the 
edge at the appropriate numbers. This work 
is readily delegated to non-trained clerical 
personnel as is the sorting procedure. You do 
not need specially trained operators for our 
equipment. 

Cards once used do not hove to be replaced 
in order. Just drop them back, after use, any- 
where. The file is immediately available for 
reuse. This, by the way, avoids the terrible 
danger that a card, through misfiring, will be 
permanently unaccounted for in routine 
searches. 

Cards are readily sorted by hand rods. 

An Intelligence Amplifier 
We think the time has come to automate 

research thinking. We like to consider our 
PMU units intelligence amplifiers because you 
get out an assortment less random than the 
data you put in. Purists may not consider this 
a true amplifier of intelligence but they can- 
not disagree with us that it speeds up routine 
crossfiling. intercorrelation and data retrieval 
enormously. 
Free Inspection Offer. 

There is no charge for you to inspect our 
system. So why don't you try this inexpensive 
simple method for improving your own data 
file today. Elsewhere on this page we have a 
list of firms, institutions and government of- 
fices that have ordered and are using our 
PMU system. We are pleased, too, that every 
day we receive reorders for more cards to 
expand their files and for new basic sets so 
that their associates and friends can get their 
research done more efficiently. 

To buy decide on the initial offer you want 
and send us an order on your institutional 
purchase forms; if you want just clip out 
the coupon below and send it in. Your order 
will be filled promptly from stock on the same 
day received. 

Each basic kit contains instructions for cod- 
ing the cards to achieve optimum efficiency. 
We are glad to provide at no extra charge 
advice on coding procedures for your particu- 
lar research application. 

I Oliver Garfield Co., Inc. 
Rm. 1222, 17 St. Marks Place, New York 3, N. Y. 

Please reserve a GENIAC Portable 
Memory Unit in my name for immed- 
iate delivery. I wish to order with it I the following equipment: 

I C Basic PMU, with 200 
punched cards, hand 
notching tool, 5 sorting 
rods, Coding Instructions 

@$19.95 _ add 80?0 post and handling 

I 0 Master PMU including 
Basic Unit above plus 
1,000 extra cards and 
free filing cabinet @ $49.95 

add $4.75 per unit balance 
refunded, post and handling I Cabinet alone @ $8.00 plus 

1.00 postage and handling 
Additional cards @ $4.00 
per hundred or $30.00 
per thousand. 

add 30? postage 
per hundred cards 

I enclose my check or money 
order for .... $. I 
I understand that if I do not find the 
GENIAC Portable Memory Unit all that 
you have said it is I may return the 
entire unit and the cost of the unit 
will be refunded. 

IName 
I Address 
I City Zone-State.. 
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Bel-Art has ample facilities to assist 
with your plastic molding and fabrica- 
ting problems. Specializing in short runs 
and low cost molds, quantities as small 
as a few hundred pieces can be molded, 
and often single pieces can be fabri- 
cated economically. 

Illustrated below are two specialty 
items: 

_ 
.. -- ,,.. .SN,2. , ,9ss ,, .. 

..........................._ 

POLYETHYLENE 
MARINELLI BEAKER 
Listed in the new Bel-Art catalog. 

Available in five sizes from one liter to 
ten liters. Partly molded and partly fab- 
ricated. These beakers are used in the 
detection of radio-activity in liquids and 
scintillating crystals. 

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

MICROMETER SYRINGES 
Exclusively molded for Roger Gil- 

mont Instruments, Inc., of Great Neck, 
N. Y. Considered the ultimate in sim- 
plicity of design and ease of operation. 
Available in two sizes of 0.2 ml and 
2.0 ml capacities. 

We employ many different tech- 
niques in manufacturing plastic prod- 
ucts. Our engineering and technical 
departments are prepared to assist you 
in every way. Do YOU have a plastic 
problem? See your nearest laboratory 
supply dealer or write directly to us. 

Our 1963 catalog is on its way. 
Are you on our mailing list? 
Write Dept. E for FREE copy. 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J. OXbow 4-0500 
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Americana Corporation 

Booth 97. Encyclopedia Americana, 

the 30-volume reference set covering 
all science fields, will be displayed. 
Other reference volumes to be exhibited 
include The Book of Popular Science, 
Richards Topical Encyclopedia, Lands 
& Peoples, and Funk & Wagnalls Inter- 
national Dictionary. All are publica- 
tions of Grolier, Inc. 

Association of American 
University Presses 

Booths 127 and 128. The member 
presses of AAUP have sent their most 
recent publications in scientific fields to 
this cooperative exhibit. Visitors may 
examine a wide selection of scholarly 
books in the biological, medical, and 
physical sciences; in mathematics and 
engineering; in social and economic 
sciences, anthropology, and archeology; 
and in the history and philosophy of 
science. Representatives of AAUP will 
be at the booth to answer questions con- 
cerning AAUP and the publications of 
its member presses, each of which is a 
separate publishing organization. Free 
catalogs of the books on display will 
be distributed. Books may be ordered 
either at the booth or directly from the 
presses. 

Atlantic Refining Company 

Booth 12. The Atlantic Refining 
Company will exhibit recent technical 
developments in the petroleum industry 
which have resulted from the applica- 
tion of basic research by scientists in the 
various disciplines. Among these re- 
search developments is MET-X, a meth- 
od of removing metal contaminants 
from cracking catalysts by use of an 
ion exchange resin. The process is now 
being licensed to others in the petro- 
leum industry through arrangements 
with the M. W. Kellogg Company. 
Another development to be displayed 
will be a miscible slug process for the 
secondary recovery of crude oil from 
petroliferous formations. 

Atlantic Research Corporation 

Booth 129 A. This exhibit will em- 
phasize the company's research and de- 
velopment capabilities, showing through 
photographs its extensive facilities in 
the national capital area, in New Eng- 
land, and on the West Coast and some 
of its specialized laboratories and equip- 
ment for research and development in 
propellant and fuel chemistry, materials 
technology, combustion, nuclear engi- 
neering, and radiochemistry. Accom- 
plishments in the missile and space 

field are illustrated through photographs 
and full-scale models of several ad- 
vanced rockets. Some of the specialized 
laboratory equipment developed and 
produced by the company is also 
displayed. 

Atomic Accessories, Inc. 

Booth 64. This exhibit will consist 
chiefly of miniaturized nuclear equip- 
ment for teaching nuclear science on 
the post graduate, college and high 
school levels, and nuclear instruments 
and related accessories for use in ed- 
ucational institutions, laboratories, and 
in general industrial research work. 
Items to be exhibited are education kits 
and training labs, radiation detectors, 
scalers, ratemeters and timers, minia- 
turized radiochromatogram scanners, 
and many more. 

Beck Kassel Laboratories, Inc. 

Booth 44. Beck Kassel microscopes 
are a product of Christian Beck and 
Sons of Kassel, West Germany, who, 
for over a half century, have produced 
optical instruments of the finest de- 
sign. The various models of micro- 
scopes and accessories offer a wide 
range of instruments to suit those needs 
in the fields of teaching and research 
or in the lines of production and con- 
trol. In our catalogue, you will find a 
wide range of standardized microscopes, 
each of rugged and precision design in- 
corporating the finest of materials and 
workmanship. Interchangeability en- 
ables us to "tailor-fit" your individual 
specification. Upon inspection of the 
various models on display in our booth, 
you will appreciate the fineness of these 
microscopes and the comparatively low 
prices. 

Biological Abstracts 

Booth 18. Biological A bstracts is a 
scientific information service that re- 
ports the world's biological research. 
The exhibit describes the use and ap- 
plication of B.A.S.I.C., a computer 
generated retrieval system that quickly 
discerns present and past research in- 
terest areas from over 100,000 scientific 
articles annually. On display will be 
illustrations of B.A.S.I.C. and other 
time-saving selection techniques. See 
copies of Biochemical Title Index-a 
current, automated current-awareness 
service specializing in the important 
field of biochemistry. During the meet- 
ing representatives will be on hand to 
welcome visitors, demonstrate retrieval 
systems, answer questions, and solicit 
abstracters. 
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E Welch 
LARGE 72-INCH SCREEN 

LECTURE-TABLE OSCILLOSCOPE 

Patent Pending 

For all customary classroom demonstrations 
12-inch screen faces class. Controls and operating char- 

acteristics comparable to that 
3-inch monitor screen and all of average 5-inch oscilloscope. 
controls on rear panel for in- Alcmoet chsnwh structor'sconvenience. generous ratings to insure re- 
Controls operate 12-inch and liability. 
3-inch tube simultaneously. Net weight: 80 pounds. 

Cat. No. 2140A Each $390.00 
write for descriptive circular 

THE WELCH SCIENTIFIC COMPANY 
ESTABLISHED 1880 

1515 Sedgwick Street, Dept. E Chicago 10, Illinois 
--......Manufacturers of ScientificInstrumonts and Laboratory Apparatus 

DIFCO LABORATORY PRODUCTS 

BIOLOGICS CULTURE MEDIA REAGENTS 

Media for Standard Methods 
Culture Media Dehydrated and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus Media 
Bacterial Antisera and Antigens 
Fluorescent Antibody Reagents 

Endotoxins Lipopolysaccharides 
Clinical and Serological Reagents 

Sensitivity Disks Unidisks 
Peptones Hydrolysates Amino Acids 

Enzymes Enrichments Dyes Indicators 
Carbohydrates Biochemicals 

over 65 years' experience 
in the Preparation of Difco products assures 

UNIFORMITY STABILITY ECONOMY 

Comn plete Stocks Fast Service 

Descriptive literature available on request 

DIFCO LABORATORIES 

DETROIT 1 MICHIGAN U S A 

_ __ ~~~~~~~~~~~~~~~~~~~~~~~- I III, ...,,...', .:.... 

12 POSITION MULTIPLE SPINDLE MAGNETIC STIRRER 
New Multiple Spindle Magnetic Stirrer gives you greater capacity constant speed magnetic stirring 
required in tissue culture applications, fermentation studies, and general purpose stirring. Basic 
Power unit is a four position multiple spindle magnetic stirrer with vertical support rod at each 
position. Two 4 position multiple spindle magnetic stirrer "Slave" units can be added in a "Building 
Block" concept. The power unit has variable speeds of 150 to 900 rpm, and constant speed at a given 
setting is maintained despite load and line voltage fluctuations. Water baths are available in which 
temperature can be controlled to plus or minus 0.5'C within a temperature range from ambient to 
800C. CAT. NO. 7600 complete above ... $925.00. Components available separately. 

P.O. Box 1024 Ann Arbor, Michigan 
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one of a series 

A New Concept 
in Ion Exchangers 

DEAE-Sephadex 
Introduction of ionic groups into 
SEPHADEX, a hydrophilic insoluble 
product derived from cross-linking the 
polysaccharide, dextran, makes possi- 
ble an entirely new series of ion 
exchangers. The SEPHADEX ion ex- 
changers have 

* High capacity 
* Low nonspecific adsorption 

SEPHADEX ion exchangers make possi- 
ble the purification, separation and 
fractionation of a wide range of low 
molecular weight, complex organic 
compounds, proteins, and related ni- 
trogenous substances with high yields. 
A diversity of types, both anionic and 
cationic, are available to meet specific 
requirements. Have you investigated- 

DEAE-Sephadex 
Active group dimethylaminoethyl 

character anionic, medium basic 
capacity 3-4 meq/g 

DEAE-SEPHADEX is prepared in two 
types with different porosities: A-25, 
highly cross-linked and with a large 
capacity for smaller molecules (less 
than M.W. 10,000), and A-50, which 
has a far greater binding capacity than 
A-25 for large size molecules-particu- 
larly useful for purification of proteins, 
enzymes, and related nitrogenous 
compounds. 
DEAE-SEPHADEx A-25 and A-50 are 
available in the following sieve frac- 
tions: Coarse, Medium, and Fine. 

< PHARMACIA FINE CHEMICALS, INC. 
501 FIFTH AVENUE 
NEW YORK 17, NEW YORK 

S[ ] Send me information on 

SEPHADEX Ion Exchangers. 

Name 

Company 

Address 
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Butterworth, Inc. 

Booth 114. As a leading interna- 
tional publisher for science, we offer a 
wide selection of valuable works in 
every field of science, from agriculture 
to zoology. We invite you to visit our 
exhibit and examine the many new 
publications. Numerous advance proofs 
of forthcoming texts will also be avail- 
able for your inspection. As official 
publishers for the International Union 
of Pure and Applied Chemistry, we 
will be displaying all of these impor- 
tant publications, documenting the 
most recent advances in every area of 
chemical theory and application. In 
particular, we call your attention to the 
newly published third edition of Smith- 
ell's Metals Reference Book, a work 
of primary importance to all scientific 
and industrial interests. 

Cadillac Optical Corporation 

Booth 33. A full line of microscopes, 
made in Japan and Western Germany, 
with registered trade names "Mono- 
lux," "Binolux," and "Microlux" will 
be displayed. Microscopes for elemen- 
tary and high school teaching pur- 
poses and a complete line of binocular 
stereoscopic microscopes for industrial 
use are available from Cadillac. 

Cambosco Scientific Company 

Booth 59. Our exhibit will provide 
you with the opportunity to examine 
some of the latest teaching tools in the 
physical and biological sciences. Also 
available is the latest Cambosco cata- 
logue which illustrates and describes 
thousands of items in the fields of 
physics, chemistry, biology and the 
earth sciences. Representatives will be 
present to answer questions concerning 
our products. 

Cambridge University Press 

Booths 19 and 20. Cambridge Uni- 
versity Press will exhibit an up-to-date 
list of well over a hundred cloth books, 
together with more than 40 paper- 
backs, and 24 scientific journals. These 
are the works of some of the world's 
most distinguished scientists-Neils 
Bohr, Sir Charles Snow, George Ga- 
mow, and so forth. Titles cover all 
branches of the natural and physical 
sciences. 

Carolina Biological Supply Company 

Booth 75. Staff members from our 
Burlington, No. Carolina, laboratories 
will be present to discuss new offer- 
ings with you, and we will be trying 
to find ways to make our service to 

IN CHROMATOGRAM 
ANALYSES . . a 

Reduce calculation time 
10 to 1, eliminate 

human errors 
with 
the 

Labor-saving, automatic and accurate, 
the CRS-1 Digital Integrator accepts the 
output signal of any common gas chromato- 
graph and converts it to digital values of 
both retention time and relative area. Peak 
retention times and peak areas are then 
recorded simultaneously in any of the com. 
mon formats: digital printer or typewriter, 
punched IBM cards, punched paper tape, or 
magnetic tape using the Infotronics R-1 
Digital Magnetic Recorder. 

FEATURES AND SPECIFICATIONS 
1. CRS-1 automatically resolves "side" 

or partial peaks into separate areas. 
2. High speed integration response -will 

process peaks spaced as closely as 1.5 
seconds. 

3. High resolution- 10,000 counts per 
second give maximum area accuracy. 

4. Automatic area totalizing. 
5. Works equally well with either ioniza- 

tion or thermal conductivity detectors. 
6. Optional input selector switch allows 

you to switch CRS-1 to five different 
chromatographs. 

7. Output data compatible with computer. 

Input: Full scale ranges-50 mv standard 
or 1 mv with preamplifier. 
Output: linear to 100% overload on input. 
Integrator: Six digits standard. 
Accuracy: 0.1% of full scale maximum 
error in integration conversion. No errors 
in counting per se. 
Transistorized control circuit: Maximum 
threshold sensitivity to rate of change of 
detector signal is better than 15 micro- 
volts/second, or 1 microvolt/second with 
preamplifier. 

For complete information, 
and a list of satisfied users, 

please contact 

'6 0. ee 
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biologists even more effective. Our dis- 
play will include the Wolfe biological 
and medical microscopes, our Carolina 
plastic Blue Box for flat microscope 
slide storage, the Carolina culture 
dishes in three sizes, our improved line 
of classroom teaching models, and 
packages demonstrating the new Caro- 
pak method of shipping and storing 
specimens in sealed plastic bags. 

Central Scientific Co. 

Booth 67. Chosen from Cenco's 
complete line of instruments and sup- 
plies for the biological sciences, a 
number of unusual teaching pieces are 
being announced including the Cenco 
Programmed Learner, a disposable 500- 
frame teaching machine enabling a 
whole class to try out the programmed 
teaching at a minimal cost. Other 
equipment includes the Minivac 6010, 
a digital computer simulator; the 
CHEM Study series of wall charts, a 
bioradiological laboratory, a unique 
microscope-Polaroid camera support; 
and a number of 35-mm sound film- 
strips on nuclear radiation. 

Childrens Press, Inc. 

Booth 57. Heading our list of science 
publications for 1962 is the new Young 
People's Science Encyclopedia Set (20 
volumes). This set was published by 
Childrens Press, Inc., in cooperation 
with the National College of Educa- 
tion, Evanston, Ill. Other outstanding 
science titles are Discovering Science 
on Your Own and 101 Science Experi- 
ments by Ila Popendorf. Also on ex- 
hibit will be 35 titles from our True 
Book Series and an additional 35 titles 
from Childrens Press and Melmont 
Publishers, Inc. All of our books are 
specially bound in reinforced cloth and 
are unconditionally guaranteed both in 
binding and in content. 

The Coca-Cola Company 

Booth 56. Ice-cold Coca-Cola served 
through the courtesy and cooperation 
of The Philadelphia Coca-Cola Bot- 
tling Company and The Coca-Cola 
Company. 

Columbia University Press 

Booth 60. Recent books published 
in all fields of science will be on dis- 
play, and information will be available 
on forthcoming spring 1963 titles. 
Please stop by the booth and browse; 
a Columbia editor will be present to 
answer any inquiries. 
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II 

New Sylvania Electronic Viewfinder cam- 
era - with built-in monitor - permits per- 
fect picture composition. Lets you control 
precisely the quality of the picture your 
students will see on remote classroom 
monitors. 
Never before has a Viewfinder camera for 
private TV systems been available at a 
price schools can really afford. It's the 
newest addition to Sylvania Direct Wire 
TV ... one of the lowest-cost, easiest-to-use 
private TV systems. 
Sylvania Direct Wire TV helps overcome 
the teacher and classroom shortage. 
Makes it easy to teach large groups. Effec- 
tive in showing lab experiments, micro- 
scope slides, and complex demonstrations. 

Write for free Educational TV Manual 

This manual has been carefully planned and 
written for school administrators and other 

interested personnel. It is 
a thorough, up-to-date 

- study of the value of 
3 = television in education 

/ * today. Discusses how TV 
can solve vital problems 
of today's overcrowded 

SYLVANIAC 
sENERAL TzELEPONE~tELECTRON/CS t 

schools. Answers many common questions 
about TVin education.Tells whatTVcan bring 
to the classroom. Explains how schools can 
plan for TV. Describes equipment, and gives 
basic information on how TV is transmitted 
and received -all in nontechnical language. 
This 32-page manual is the result of exten- 
sive research, and is the most complete and 
concise study ever 
offered. It should 
serve as a valuable 
guide and introduc- 
tion to one of the 
most significant 
technologicaldevel- 
opments in educa 
tion since the in- 
vention of print; 
ing. Write today' 

Sylvania Home & Commercial Electronics Corp. 
Marketing Subsidiary of I Sylvania Electric Products Inc. 

1 730 Third Ave., Dept.S-6New York 17, N. Y 
X X Please send more information on 

' DJ Sylvania's new low-cost Electronic X I Viewfinder camera. 
Irl Please send Sylvania's new Educational 

MTV Manual and more information on 
how to arrange a free visual commu- I nication survey for my school. | 

Name I 

* School 

| Address 

City Zone-State I 
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For full details 
on Delmar's new 
MITE-0-WARE line BELMAR 
ask for Catalog 6 2 -M S 

A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC. 

0 ecu ar el s in inu es 
with Mechrolah's 
0 NEW HIGH SPEED MEMBRANE OSMOMETER 

(over 15,000 m.w.) 

VAPOR PRESSURE OSMOMETER 
(under 25,000 M.W.) 

technical details write: 

Mechrolab, IHC. 1040 Linda Vista Ave. 9 Mountain View, Calif. 

SEE US AT BOOTH #691, A.A.A.S. EXHIBIT 

The Combined Book Exhibit, Inc. 

Booths 1, 2, 3, 4, and 39. This is a 
subject-arranged exhibit of science 
books of many publishers where you 
are invited to browse and check the 
printed bibliography of books on dis- 
play. The exhibit includes books on 
all levels. 

Consultants Bureau Enterprises, Inc. 

Booth 122. In addition to translat- 
ing and publishing Soviet scientific 
journals for American learned societies, 
CB publishes many scientific books and 
journals translated from Russian under 
its own colophon. These journals in- 
clude: Artificial Earth Satellites, Kinet- 
ics and Catalysis, and the forthcoming 
translations of Soviet Powder Metal- 
lurgy and Soviet Radiochemistry. CB 
books are carefully selected from cur- 
rent Soviet publications in all fields of 
science and are translated into English 
by bilingual scientists. Plenum Press, 
Inc., also publishes monographs of 
note and the proceedings of confer- 
ences held by American and British 
learned societies. 

Coulter Electronics Sales Co. 
Booth 83. This exhibit will include 

the Coulter Counter which is used for 
routine counting and provides ac- 
curacy and speed not heretofore pos- 
sible. 

George F. Cram Company, Inc. 

Booth 37. The Cram exhibit will 
feature the new See-Thru Thin Man, 
an anatomical presentation through the 
use of transparent overlays. This life- 
size representation portrays the human 
anatomy in depth layers. It was edited 
by James H. Otto, widely known 
author of health and biology text- 
books. The artist was Ernest W. Beck, 
medical artist for many scientific works 
and consultant to the American Med- 
ical Association Journal. Also on dis- 
play will be a variety of science and 
mathematical charts, celestial and 
slated globes and planetariums. 

Current Magazine 

Booth 115. Current, a relatively new 
monthly journal of public affairs, is 
the product of a unique editorial process 
which begins by isolating the frontier 
problems worth a concerned citizen's 
attention. It then seeks material on 
these problems that contains new ideas 
or information, or comes from an un- 
usual source, or provides a better way 
of saying something. The exhibit for 
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for 
* COMMUNICATIONS 

experiments 

* RADAR RANGING 
detection methods 

* BIOMEDICAL 
studies of malignant cells 

* CATALYTIC 
effects on compounds 

* VAPORIZATION 
tests of basic elements 

* MEASUREMENTS 
of extreme precision 

THIS IS A NEW WORLD 
opened to the most interest- 
ing scientific research since 
fission of atoms! 
Continuous wave, light amplification by 
the stimulated emission of radiation 
from a solid material is now obtainable 
from ASTROMARINE PRODUCTS L-100 
CW LASER. This device includes the 
Laser head, power supply and facilities 
for cryogenic cooling. The choice of rod 
and its purchase is the option of the 
purchaser, depending upon the wave- 
length of radiation desired. 
The L-100 CW LASER is a ready-to-use 
tool for research in a field from which 
many Doctoral theses can be expected 
in the next few years. 
It employs a 2 KW Hg lamp in an ellip- 
tical cavity as a "side pump" for stimu- 
lation of emission from the rod on which 
the light is focused. Amplification takes 
place in the rod between reflective 
ends. Complete equipment, less rod 
and cryogenic liquids is less than 
$3000. Write for information. 

!~~~~~~ 
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Current magazine provides a visual il- 
lustration of this editorial process. 
Sample copies of back issues will be 
distributed. 

F. A. Davis Company 

Booth 43. Our exhibit will feature 
a greatly expanded list of publications 
in the fields of science. Among those 
in the series of the Council for Inter- 
national Organizations of Medical 
Sciences will be: support of medical re- 
search, oxygen supply to human foetus, 
brain mechanisms and learning, radio- 
isotopes and bone. Many other timely 
Davis titles will be displayed. 

Dell Publishing Company, Inc. 

Booth 99. Dell will display two 
Science Series, both published initially 
in 1962. First and foremost are Dell 
Visual books, a completely original 
and unique combination of text and 
artistic presentation covering many 
fields of science. European and Amer- 
ican authors and artists have cooper- 
ated in creating this series which places 
emphasis on the visual rendering of 
scientific data. 

Denoyer-Geppert Company 

Booth 15. Our display will consist 
of a representative selection of un- 
breakable plastic models for human 
anatomy and physiology, zoology and 
botany, and of a wide selection of 
charts covering these same areas. There 
will be colored charts on nuclear 
physics and charts dealing with the 
terrestrial atmosphere and space, the 
laws of planetary movement and a 
chart of the cell as seen under the 
electron microscope. On display will 
also be a wide selection of our "Bio- 
craft" plastic embedded specimens, a 
representative selection of skeletal 
preparations, and monocular and 
stereoscopic microscopes. 

Division of Air Pollution, 
Public Health Service 

Booth 86. This exhibit consists of 
three separate units-two internally lit, 
concave panels, separated by a walk- 
through ramp. On two faces of the 
panels are painted faces-one illustrat- 
ing the dirty face of air pollution- 
and the other the fresh, unpolluted 
countenance of clean air. Explanatory, 
descriptive signs are attached to the 
ramp and panels by means of modern 
bars. To the back of one panel is 
attached a motor-driven rotating pin- 
wheel, creating the illusion of air 
movement. 

Just Published 

Inorganic Polymers 
Edited by F. G. A. Stone and 
W. A. G. Graham 
631 pp., $19.50 

The Enzymes 
Second Edition 

Edited by P. D. Boyer, H. Lardy, 
and K. Myrbkck 
Volume 6: Group Transfer. 
Syntheses Coupled to ATP Cleavage 
684 pp., $20.00 
*Subscription price: $17.00 

Comparative Biochemistry 
Edited by M. Florkin and H. S. Mason 

Volume 4: Constituents of Life. Part B 
841 pp., $26.00 
*Subscription price: $23.40 

An Introduction to 
Comparative Pathology 

By G. A. Gresham and A. R. Jennings 
412 pp., $13.00 

Programming and Utilization of 
Research Reactors 

Volume 1, 328 pp., $9.00 

Advances in 
Nuclear Science and Technology 

Edited by E. J. Henley and H. Kouts 
Volume 1, 355 pp., $12.00 

Nuclear Spectroscopy 
Course 15 of Italian Physical Society 
International School of Physics 
"Enrico Fermi" 

Director: G. Racah 
258 pp., $9.00 

Topics of 
Radiofrequency Spectroscopy 
Course 17 of Italian Physical Society 
International School of Physics 
"Enrico Fermi" 

Director: A. Gozzini 
312 pp., $10.00 

Space Age Astronomy 
Edited by A. J. Deutsch and 
W. B. Klemperer 
531 pp., $16.50 

Lectures on 
The, Many-Body Problem 

Edited by E. R. Caianiello 
344 pp., $10.50 

*Subscription orders for the 
complete set at reduced prices 

are accepted until the publication 
of the last volume 

YOUR TECHNICAL BOOKSELLER 
can furnish up-to-date information 
on any of our titles. 
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Division of Research Grants, National 
Institutes of Health, Public Health Service 

Booth 100. Grant and Award Pro- 
grams of the Public Health Services 
describes the areas of financial support 
available from PHS: research grants, 
program grants, research training, and 
fellowships, and health research facili- 
ties construction grants. Series of slides 
illustrate the review and appraisal of 
applications, the categories of eligibil- 
ity, and the various types of grants 
and fellowships. Publications concern- 
ing the various programs will also be 
available. 

Doubleday & Company, Inc. 

Booths 106 and 107. Doubleday will 
display selected titles in the sciences, 
both hardbound and paperback, in- 
cluding the Anchor series: Science 
Study Series and Natural History Li- 
brary. Also on display will be new titles 
in the Tutor-Text series, programmed 
instruction in book form and selected 
new books of science for the layman 
and student. 

Encyclopaedia Britannica 

Booth 34. We welcome visitors to 
examine the new edition of Britannica. 
Official delegates may now purchase 
this magazine set at an exhibit offer 
available only at our convention ex- 
hibits. 

The Exact Weight Scale Company 

Booth 6. This exhibit will consist 
of a working demonstration of scales 
and balances for use in small animal 
weighing, which are currently being 
used in cancer research, nutritional 
studies, and behaviorial studies. Also 
shown will be Shadowgraph scales and 
balances which weigh and automatic- 
ally record the weight on digital or 
analogue tapes and charts. 

F & M Scientific Corporation 

Booth 126. The F & M Scientific 
Corporation of Avondale, Pa., will ex- 
hibit the model 720 Dual Column Pro- 
grammed High Temperature Gas 
Chromatograph, the model 1609 Flame 
Ionization Attachment, and the model 
240 Power Proportioning Temperature 
Controller. 

The Franklin Institute 

Booths 35 and 36. This exhibit will 
portray the two basic missions of the 
Institute: education and research. It 
will feature current and projected ex- 
periments in science education and the 
Institute's program to inspire and en- 
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Stokes Automatic Laboratory 
Water Stills produce distilled water 
that's completely free of bacteria, 
pyrogens, and minerals. They give 
you distillate that contains less 
than 2 parts per million impurities 

..purer than the standards set 
by United States and British 
Pharmacopoeia. 

Stokes stills give you control of 
purity at every step of the distilla- 
tion process: 

1. preheating removes dissolved 
gases in feed water 

2. gentle: boiling action practically 
eliminates water entrainment in 
steam 

3. triple baffling traps any and all 
particles.. ..permits only the stem to 
enter condenser tube. 

These features add upLa 

Wto rSil rd c distilled water 

of highest purity!_ 

Rated capacities f 
from M to 100 gallons 
per hour in electric, 1 
gas and steam models. 

Specify high-purity Stokes Stis at 
your local Laboratory Supply House. 

Pharmaceutical Equipment Division 
F. J. STOKES CORPORATION 

5500 Tabor Rd., Philadelphia 20, Pa. 
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courage pre-high school students to 
become interested in science. It will 
also describe the Institute's research 
laboratories, computing center, and the 
Bartol Research Foundation. 

General Biological Supply House, Inc. 
(Turtox Products) 

Booths 47 and 48. Featured in the 
display of items for teaching biology 
will be a group of the famous Jewell 
models and contributions from the 
various laboratory divisions of Turtox 
-including special museum prepara- 
tions and a section dealing with "what's 
new." Turtox staff members will be 
present to answer questions and to dis- 
cuss your teaching as well as technique 
problems. 

General Electric Company 

Booth 40. Scientists of the General 
Electric Research Laboratory will pre- 
sent new research results from some 
of the areas in which significant ad- 
vances have occurred during 1962. 
These will include, among others a 
high current vacuum interrupter; the 
ultimate strength of glass; band struc- 
tures, collective excitations, and the 
optical properties of solids. 

Graf-Apsco Company 

Booth 111. Functionally-designed 
Graf-Apsco microscopes will be dis- 
played for your examination and use. 
The newest item is the American-made 
Stereograf low power binocular micro- 
scope which is an instrument of the 
highest quality at prices that are even 
lower than the imports. As America's 
leading microscope repair house, we 
welcome the opportunity to discuss any 
of your repair or obsolescence prob- 
lems. Also displayed will be a wide 
assortment of magnifiers and dissect- 
ing instruments. 

Great Books of the Western World 

Booth 93. Great Books of the West- 
ern World with the amazing syntopicon 
is the modern key to knowledge. The 
accumulated wisdom of mankind is 
made instantly accessible to anyone 
through the' syntopicon, the modern 
idea index. These works are a great 
aid for business men, professional 
men, students, or anyone who writes, 
speaks, and communicates with others. 

Grolier Incorporated 

Booth 121. This booth will display 
the reference sets, the Encyclopedia 
Americana, lThe Book of Popular Sci- 
ence, and Ouer Wonderfual World, pub- 
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YOUR UNIVERSITY No. 456 

PAY 
TO THE nu-M.l 
ORDER OF $ 

ilj r i } LID?!ln JTJl03trl [}0 CDOLLARS 

How much will you earn during the next 
twenty years? $150,000? $200,000? More? 

You might be surprised if you figured how much your earning power will bring in 
over the next 20 or 25 years. You might also be surprised at how little it costs to 
make sure that if you don't live to bring it all in, your family will get their income 
from TIAA. 

The TIAA Home Protection plan is a natural for covering this risk at very low cost 
during the critical family years. It is level premium Term insurance providing its largest 
amount of protection initially, and reducing by schedule each year to recognize de- 
creasing insurance needs. The Home Protection plan is available to persons under age 
56. Insurance periods of 15, 20, 25 or 30 years may be chosen, so long as the 
period selected does not extend beyond age 70. 

A $50,000 POLICY COSTS ONLY $105 AT AGE 30! 

As an illustration of the plan's low cost, a 20-year policy providing $50,000 initial 
amount of insurance issued to a man age 30 calls for a level annual premium of 
$193. The cash dividend of $88 at the end of the first policy year reduces his first 
year net cost to $105, according to the 1962 dividend scale. Dividend amounts are 
declared once a year and therefore cannot be guaranteed for the future. 

If you need a great deal of insurance now, but less as the years go by-as 
children grow up, savings and investments increase, a mortgage is paid off, etc.- 
the TIAA Home Protection plan may be just what you are looking for. 

ARE YOU ELIGIBLE? 

Persons employed (full- or part-time) by colleges or universities, private schools, 
and certain other nonprofit educational or scientific organizations are eligible to 
apply for TIAA life insurance. If you are eligible, use the coupon below to request 
your personal illustration of low-cost Home Protection insurance. We'll also send 
application forms and medical examination instructions. 

TIAA employs no agents. No one will call. 
Your information will be mailed to you for study at your leisure. 

TIAA * 730 Third Avenue, New York 17, N. Y. 
Please send me information on: 

1 EC*U Li_ 0 -ya polcy of_ 
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Frucxtion 
Collectors 
FOR EVERY PROGRAM! . .. FOR 
EVERY BUDGET! 15 DIFFERENT 
MODELS (Including sectional, for 
processing during fraction 
collecting.) 

Continuous, for 
long term or 

em " overnight use, il- 
Ig lustrated. Also, 

"The Mobile 
Coldroom" 

El _ Refrigerated from 
column to collect- 
ing tubes. Send 
f o r information 
on any or all 15 
models. 

BULLETIN 
53-4000 

Unrigrald 
UNIQUE VARIABLE GRADIENT 
MIXER FOR CHROMATOGRAPHY. 
PRO DU CES PR EC I S ELY. 
CONTROLLED and REPRODUCIBLE 
GRADIENTS. 

Makes small 
changes in spe- 
cific portions of 
an elution gradi- 
ent to improve 
resolution in cer- 
tain regions of 

r 7 1 1 ,A ... ,_ 

w ?, ,.t 
g ,m . sPresents 

grodient doto for 
duplication. S i n - 
gle opporotus 
supplies identical 
grodlients si mulI- 
taneously to sev- 
eraI columns. 

* Produces, simul- 

ta neou sly, any 
number of indle- 
pendent gradi- 
ents of different 

.< r :! i >r ..mo lecu lar or 
ioni'c species. 

BULLETIN 
53-6000 

micropump 
REGULATES FLOW OF SOLVENTS 
THROUGH CHROMATOGRAPHIC 
COLUMNS AT A PRE-SET 
CONSTANT VOLUME. 

-Feotures: Con- 
stant flow rate of 
b u f f e r solution. 
Adiustable vol- 
umne from 25 ml 
to 950 mI/hour. 
All components in 
contact with sol- vent mode of tef- 
Ion or glass. De- 
signed for contin- 
uous duty. Ex- 
- _-ceptionally l ow ~~~~, 

~~~cost. 
_ _ _ ~~~~BULLETIlN 

Sg0l~~ 52-6000 
'NSTRUMENI5 

mm : 1. 

wished by the Americana Corporation, 
The G~rolier Society, Inc., and Spencer 
International Press, respectively. There 
will also be an exhibit by Teaching 
Materials Corp., a division of Grolier, 
Inc., which publishes programmed 
learning courses, and distributes Min- 
Max II, the teaching machine which 
implements these courses. 

Harvard University Press 

Booth 102. A wide selection of Har- 
vard's diverse science list will be dis- 
played. More recent titles include: The 
Red Cell by John Harris and Polarized 
Light by William Shurcliff. 

D. C. Heath and Company 

Booth 17. Heath will exhibit elemen- 
tary, secondary school, and college 
science textbooks. For elementary 
schools we show the Heath Science 
Series, grades 1-8, by Herman and 
Nina Schneider, the most widely used 
series. Also displayed will be Heath 
Science Kits, and for use in colleges, 
Physical Science by Omer, Knowles, 
Mundy, and Yoho of the University of 
Florida. 

Holt, Rinehart and Winston, Inc. 

Booth 71. Twenty-five titles of books 
in the fields of biology, botany, chem- 
istry, mathematics, and physics will be 
displayed. Books from the Athena 
Series will be exhibited. 

Institute for Scientific Information 

Booth 63. The Institute will display 
and demonstrate a new dimension in 
documentation, "The Citation Index," 
a research project sponsored by the 
National Institutes of Health and the 
National Science Foundation. The 
"Citation Index" is a unique biblio- 
graphic tool to update and unify scien- 
tific literature. Stop by the booth and 
learn how citation indexes are pre- 
pared and used. Actual literature 
searches will be demonstrated on the 
spot. More than 1,000,000 reference 
citations taken from approximately 
52,000 source documents will be avail- 
able. 

Kontes Glass Company 

Booths 94 and 95. Kontes will in- 
troduce the latest addition to its line 
of technical glassware-Kontes Kem- 
Kits, which are designed for student 
use in organic chemistry courses. Also 
included in the exhibit will be bantam- 
ware kits, bio-medical glassware, and 
newly developed laboratory apparatus. 

Lea & Febiger 

Booth 32. Several 1962 and other 
recent books will be on display at our 
booth. To mention a few-Water, 
Electrolytes and Acid-Base Syndromes, 
by Goldberger; Psychosomatic Medi- 
cine, by Nodine and Moyer; Parasitol- 
ogy, by Noble and Noble. Our repre- 
sentative will be pleased to discuss your 
book needs with you. 

Leeds & Northrup Company 

Booth 62. Included in the equipment 
which will be shown is a 7556-Al Six 
Dial Guarded Voltage Measuring Fa- 
cility which utilizes guarded construc- 
tion in the mounting of each compo- 
nent to minimize errors that might re- 
sult from leakage currents under high 
humidity conditions. Also to be shown 
is a Speedomax H Azar Recorder 
which brings new recording versatility 
to research and development work. 
Finally, the exhibit will also feature a 
7401 pH Indicator, which is a large, 
easy-to-read 7-inch meter with five 
ranges. 

E. Leitz, Inc. 

Booth 55. Among the new items to 
be exhibited are the Leitz orthomat 
photomicrographic camera, the SM 
fluorescence microscope, and the new 
powerful Xenon light source. 

J. B. Lippincott Company 

Booth 41. Professional books and 
journals geared to the latest and most 
important trends in current medicine 
and surgery will be displayed. These 
publications, written and edited by 
men active in clinical fields and teach- 
ing are a continuation of more than 100 
years of traditionally significant pub- 
lishing. 

Lipshaw Manufacturing Company 

Booth 53. Specializing in the manu- 
facture of equipment and supplies for 
the pathologist, the pathology labora- 
tory, and the tissue technologists, the 
major products of Lipshaw include the 
following: automatic tissue processors, 
microtonmes and accessories, autopsy 
tables, and miscellaneous equipment for 
the dehydrating and processing of 
tissue. 

The Macmillan Company 

Booths 84 and 85. Books in all 
phases of the physical and biological 
sciences will be exhibited. Representa- 
tives will be present to discuss new 
and forthcoming books. 
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Multi-layer 

Interference Films 
for dichroic and achromatic beam splatters and filters. 

High efficiency. Relatively wide band. 

MULTI-LAYER HEAT DEFLECTORS 
XUR-96. Reflects substantial portion of infrared spectrum 
while transmitting nearly all of the visible radiation. 

#6143. Colorless, non-absorbing filter. Completely removes 
the ultra-violet and reflects the infrared. Transmits about 
90% from 425 to 700mu reflecting longer wavelengths. Half 
transmission points at 412mu and 725mu. 

Cold Mirror IRT-211. To reflect visible radiation from 400 
to 700mu and transmit from 725 to 1200mu and longer. 

COATINGS for LASERS and MASERS 
For Ruby: 3132N; 99.5% reflectivity from 694 to 760 rrmu. 
For Glass: 3117; 99.5% reflectivity from 1,000 to 1,200 mu. 

LOW REFLECTING COATING 
Double and triple layer with minimum reflection of less 
than .1% on glass of low index. Increases transmission to 
9 micron on Germanium and Silicon. 

ELECTRICALLY CONDUCTING COATING 
Colorless, transparent. Resistance of 800 ohms per square 
while maintaining over 95% light transmission. 

ANTI-STATIC FILMS RF SHIELDING FILMS 
Colorless, 97% transmission. 

Write for further information 
Fish-Schurman Corp., 74 Portman Road, Now Rochelle, N.Y. 
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2 PENNOGRAPH 

The Shadow Indicating Pennograph 
with Analytical Balance Accuracy 

Model 501 Pennograph is a Pennsylvanlia Pennograph 
.. .. . ~~available in 52 models 

super-sensitive precision istru- with wide choice of ca- 
ment expressly designed for lab- pacities, sensitivities, in- 

* *; *. >dication, charts and oratory use where sensitivity of beams ...' making it the 
the highest order is essential perfect scale for countless 

an whr sue spe isne-laboratory applications. 

ed. This scale provides sensi- Em; 
tivities as fine as 50 milligrams fr Free 
and capacities up to 31/4 pounds. Pennograph 

Literature O 

PENNSYLVANIA SCALE COMPANY 
BAREVILLE (LEOLA), PENNSYLVANIA 

Announcing Shulman Life 
Structures Sets of Courtauld Atomic 
Models. The Courtauld Atomic 
Models are uniquely suited for con- 
structing various "life structures" 
including amino acids, peptide 
chains and alpha-helixes; and the 
nucleic structures, the purines and 
pyrimidines. 

Now, in cooperation with Dr. 
Sidney Shulman, Associate Profes- 
sor of Biophysics and Immunochem- 
istry at the University of Buffalo, 
The Ealing Corporation presents a 
series of five new Courtauld Atom 
model sets uniquely suited to the 
teaching of these structures. 

The Medical and Dental school 
at the University of Buffalo has 
equipped their laboratory with 50 
of these sets, providing one per 
group of four students. 

Dr. Shulman's detailed instruc- 
tion manual accompanies the sets. 
It presents for each of the 25 nat- 
urally occurring amino acids the 
classical formula, the ionized form 
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at pH 7, and the choice of Court- 
auld atom for each position of the 
ionized form. The L configuration 
about the alpha carbon is used; in- 
structions are given for the D con- 
figuration. 

The nucleic bases, nucleotides 
and related structures are also de- 
picted in detail. The purines and 
pyrimidines are shown in both keto 
and enol forms. Instructions for 
hydrogen bonding of base pairs are 
given. 

A series of forty-five 2"x2" color 
slides is being assembled showing 
all of the structures described in 
the manual. The slides are included 
in the larger sets as is an Angstrom 
caliper. 

The principal differences among 
the sets lie in the number of things 
which can be built simultaneously. 
The sets are put up in sturdy boxes 
with the atoms organized in com- 
partmented trays. As an aid in 
teaching, each set also contains off- 
prints of several relevant articles by 
noted authors which have appeared 
in the Scientific American in recent 
years. 

A detailed list of contents of the 
various sets and their capabilities is 
available. The color slides sepa- 
rately are $20.00; the Instruction 

Manual is $3.50. The sets range in 
price from $118 to $1250. 

You can get the "feel" of Courtauld 
atoms with our $10 Basic Peptide 
Residue Set: 7 atoms, links, collars 
and spacers or our $5 Introductory 
Set: 4 assorted atoms, links, collars 
and spacers. 

~~~~~~~~~~~~~~~. .. .-.. 1. 

THE EnlinfICORPORATION 
Cambridge 40, Massachusetts 
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SIMPLI FY 

VAC UUM 

PROCESSING 
with 

Modular 
Systems 

from 
National 

Appliance 

* Test and process system design 

problems are solved with these new 
modular vacuum units. Ovens, com- 

plete systems and 

FI b 'Ospecialized double 
I S door models fit 

into any existing 
laboratory or pro- 
duction schemes. 

Large capacity, 
4 * j X wide performance 

*.:!!Sithn Irange (tempera- 
ture to 8000 F and 
vacuum to 1x I0-3 

- 1 11 | 1,l mm Hg.) and ease 
in operation make 

them adaptable to a variety of appli- 
cations such as bake-out, curing and 
thermal stability tests. 

Write for full 
details 

I~~ 
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McGraw-Hill Book Company, Inc. 
Encyclopedia Division 

Booth 31. The Encyclopedia of 
Science and Technology will be fea- 
tured at the exhibit. The 15 volumes 
contain contributions from over 2000 
specialists and are well illustrated with 
9500 photographs, drawings, maps, and 
diagrams. Also exhibited will be the 
1962 Yearbook of Science and Tech- 
nology, a single volume containing a 
summation of all the significant devel- 
opments in science and technology dur- 
ing the past 12 months. 

McGraw-Hill Book Company 

Booths 9 and 10. Approximately 200 
scientific and technical books will be 
displayed. Prominent among the newer 
publications are new books in physics 
and mathematics and the series of ad- 
vanced chemistry. 

Mechrolab, Inc. 

Booth 69. Equipment to be dis- 
played includes model 301 A vapor 
pressure osmometer, model 501 mem- 
brane osmometer, and model 401 auto 
manometer. Application information 
on over 300 users in the organic and 
polymer field will be available. 

Merck, Sharp and Dohme 

Booths 49 and 50. The model heart, 
one of the biggest attractions of several 
medical conventions, will be displayed. 
Registered nurses will be on hand to 
explain the functions of the heart and 
its various components. 

G. & C. Merriam Company 

Booth 112. Webster's Third New 
International Dictionary, the first com- 
pletely revised, unabridged published in 
27 years will be featured. Also in- 
cluded in the Merriam-Webster exhibit 
will be other dictionaries designed for 
a variety of reference purposes. 

Mistaire Laboratories 

Booth 42. Mistaire will demonstrate 
a variety of checks for a more accurate 
interpretation of three-dimensional mi- 
croscopic structure, and give observers 
an opportunity to experiment. Models, 
outline drawings, mathematical com- 
parisons, and beautiful photomicro- 
graphs of tetrads and spores will be 
shown as a preview to a book soon to 
be available, Spores, Ferns, Microscopic 
Illusions Analyzed. 

Muemotron 

Booth 5. Equipment to be exhibited 
include the new model 700 multiple 

channel instrumentation tape recorder 
for physiological variables and the mul- 
tipurpose digital computer for biolog- 
ical research, the CAT (computer of 
average transients for four simultane- 
ous variables). 

C. V. Mosby Company 

Booth 24. Books concerning new 
knowledge, new ideas, new research, 
and new techniques will be displayed. 
Representatives will be present to dis- 
cuss any book. 

National Bureau of Standards 

Booth 7. A working model of the 
NBS acoustical interferometer, operat- 
ing at liquid helium temperatures, will 
be exhibited. Results obtained from 
this instrument represent a break- 
through in the measurement of absolute 
temperature in the 4-14? K range. It 
is expected that the interferometer will 
be used to calibrate semi-conductor 
reference thermometers, thereby provid- 
ing science and industry with tempera- 
ture standards never before available 
in this range. 

National Geographic Society 

Booth 92. The National Geographic 
Magazine and the National Geographic 
School Bulletin will be featured. Also 
on display will be maps, books, pic- 
tures, and other special educational 
materials. 

National Heart Institute 

Booths 90 and 91. "Directions of 
Present Day Research in Gerontology" 
presents research of the Gerontology 
Branch, National Heart Institute and 
the Baltimore City Hospitals. This re- 
search is directed toward finding an- 
swers to questions concerning age 
changes occurring in the total man, 
within a single system, and within tis- 
sue and cells. 

National Science Foundation 

Booths 123 and 124. This exhibit pre- 
sents in graphic form National Science 
Foundation programs for promoting 
basic research, education in the sciences, 
and dissemination of scientific informa- 
tion. Other activities of the Foundation 
of interest to AAAS members are those 
concerned with maintaining the Na- 
tional Register of Scientific and Tech- 
nical Personnel, making fact-finding 
studies and analyses of the national re- 
search and development effort, and with 
developing national science policy. 
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New American Library 

Booth 66. The Mentor and Signet 
books on display make it possible for 
schools and individuals to have an in- 
expensive library of science. The new 
Signet Science Library has been intro- 
duced recently, and the new volumes 
in this series will be on display. 

Office of Naval Research 

Booth 58. This exhibit will illustrate 
ONR-sponsored research in the field 
of physiological stress. It describes 
studies being made of high pressure 
respiratory physiology, ice crystal 
formation in various fluids of biological 
interest, body heat regulatory mecha- 
nisms, chemical analysis of protoplasm, 
etc. It also includes a model of the 
heart and a phonocatheter. 

Office of Technical Services 
U.S. Department of Commerce 

Booth 8. The Office of Technical 
Services, the federal government's col- 
lecting center for government research 
reports, will explain in its exhibit its 
publications and services to science and 
industry. 

Ohaus Scale Corporation 

Booth 87. A complete line of bal- 
ances and weights for use in science, 
industry, and education will be dis- 
played. Provision will be made for 
testing sample materials at the exhibit. 

Pennsalt Chemicals Corporation 

Booths 25 and 26. The Pennsalt ex- 
hibit will feature several key areas 
of its research and development activ- 
ity in such areas as organic and in- 
organic polymers, high energy chem- 
icals, halogen chemistry, organic sulfur 
and nitrogen chemistry, and certain 
other important fields of specialty 
chemical research. 

Percival Refrigeration and Manufacturing 
Company 

Booth 134. Percival will feature their 
new plant growth chambers, Walk-Ins 
and Compacts, which are designed and 
engineered to specific requirements. 
Their new "Microbiotron" will also be 
displayed. 

Phipps & Bird, Inc. 

Booth 70. Equipment useful in the 
physiology, pharmacology, and other 
teaching and research laboratories will 
be displayed. Recorders, respirators, 
square wave simulators, Kymographs 
and accessories, and infusion pumps 
will be featured. 
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CBS Laboratories' line of Electrostatic Reconotrons are rugged, 12- 
stage image dissector tubes capable of operating over a wide dynamic 
range in the ultraviolet, visible or infrared light regions with a total 
power consumption of 27 milliwatts. They feature extreme deflection 
linearity and are available with resolving powers up to 1000 TV ele- 
ments per inch. Although designed initially for satellite star guidance 
systems, many new uses are now being found for the Electrostatic 
Reconotron tubes in the fields of missile and rocket tracking. For 
complete technical specifications and information on Reconotron tube 
types contact: Electron Tube Engineering Department... 
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SHADOGRAPH TYPE 4200 

Unequalled for versatility, 
speed and visible accuracy . 

SHADOGRAPH? BALANCE SAVES TIME 

IN COUNTLESS LABORATORY USES 

FAST - The Shadograph comes to rest OTHER SHADOGRAPH 
almost immediately. MODELS 

EASY TO READ - Light-beam pro- 
jection indication provides a sharp. 
shadow-edge reading on a frosted glass 
dial. Parallax reading is eliminated. 

WEIGHS OUT-OF-LEVEL - The 
Shadograph is easily moved from one 
location to another; it weighs accurately 
without leveling; and is unaffected by 
normal vibration. 

MODEL 4203B-TC-SA, 
RUGGED - The Shadograph is a pre- SMALL ANIMAL BALANCE 

cision instrument, sturdily constructed 
and designed for utmost dependability 
in day-in-day-out laboratory use. 

Models are available with visible sensitiv- 
ity from one milligram (2000 milligrams A 
capacity) to two grams (35 kilos capac- 
ity). We will be glad to demonstrate the 
time-saving advantages of the Shadograph 
in your laboratory. No obligation, of 
course. Write for our laboratory catalog. MODEL 4142, TISSUE 

AND TUMOR BALANCE 

THE EXACT WEIGHT SCALE CO. 
901 W. FIFTH AVE., COLUMBUS 8, OHIO 

E DaCt In Canada: 5 Six Points Road, Toronto 18, Ont. 

*SCA L8E Sales and Service Coast to Coast ||IrLoo~wp'1 | 
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Precitec Co., Inc. 

Booth 108. Precitec is presenting the 
new model 10-25 telemicroscope. This 
unit can project the image of anything 
from a book to bacteria on one or 
several television screens. It can be used 
as a microprojector, opaque projector, 
dissecting microscope, etc. Images of 
prepared and live specimens with mag- 
nification ranging from one to 3000 
diameters will be shown. 

Prentice-Hall, Inc. 

Booth 13. The newest publications 
designed to meet the educational needs 
of the scientist, teacher, and student 
will be featured. Included in the dis- 
play is the complete Foundations of 
Modern Biology and other new text and 
reference books in all fields of science. 

Reinhold Publishing Company 

Booth 11. A large selection of titles 
from the company's line of scientific, 
technical, and college textbooks will be 
on display. The exhibit presents a broad 
sampling of Reinhold titles in all scien- 
tific disciplines. 

Rohm & Haas Company 

Booth 65. Rohm & Haas, offering a 
complete line of enzyme products for 
use in the food and allied industries, 
will exhibit good grade enzymes. A 
brief description of other products for 
various industries will also be included. 

W. B. Saunders Company 

Booth 74. New books in biology, 
chemistry, and the medical sciences will 
be available for examination. Repre- 
sentatives will be present for consulta- 
tion and further information. 

Savant Instruments, Inc. 

Booth 103. Electrophoresis equip- 
ment demonstrated will cover the range 
of 400 to 10,000 volts. An educational 
electrophoresis system will be intro- 
duced for paper and gel media for use 
in demonstrating electrophoresis as well 
as performing serious research. 

Scholastic Magazines, Inc. 

Booth 61. Scholastic offers two edi- 
tions of its bi-weekly classroom maga- 
zines, Science World, for junior and 
senior high school students. In addition, 
a new science paperback series entitled 
Vistas of Science has been introduced 
and will be displayed. 

Schwarzer Corporation 

Booth 98. Different sizes of "Physio- 
script" and "Cardioscript," multichan- 
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nel directwriting polygraphs, will be 
displayed and demonstrated. Also 
shown will be a new complete assist 
pump unit and a multibeam large 
screen oscilloscope. 

Science Electronics, Inc. 

Booth 131. Science Electronics, a 
division of the General Electronics 
Corp., manufactures and sells the Lin- 
guatrainer Language Laboratory, Linco 
physics apparatus, and the Erectronic 
system for teaching electronics. Its dis- 
play will include several of its products. 

Sesco, Inc. 

Booth 29. The Sesco (Universal 
Scientific Co., Inc.) line of teaching 
materials designed for the electricity 
and electronics fields will be exhibited. 

Sharp Laboratories, Inc. 

Booth 132. The exhibit will feature 
the first complete carbon dating lab- 
oratory available, model CDL-14 radio- 
carbon dating laboratory. 

Sherer-Gillett Company 

Booth 54. A new compact plant 
growth room, model 37-14, will be ex- 
hibited. This unit includes several fea- 
tures which provide for easier and more 
efficient handling by users. 

Special Libraries Association 
Translations Center 

Booth 133. SLA Translations Center 
serves as a national depository for trans- 
lations of foreign scientific and technical 
literature from all fields of theoretical 
and applied sciences. Informative bro- 
chures describing the services and activi- 
ties of the Center will be distributed 
at the booth. 

E. R. Squibb & Sons 

Booth 120. The results of our dili- 
gent research are available to the med- 
ical profession in new products or im- 
provements in products already mar- 
keted. Representatives at our exhibit 
will be pleased to present up-to-date in- 
formation on these advances. 

Stechert-Hafner, Inc. 

Booth 125. This year's exhibition 
will show for the first time publications 
of the History of Medicine Series pub- 
lished under the auspices of the New 
York Academy of Medicine. Other im- 
portant new publications to be shown 
are the volumes in the series Studies in 
Medical Geography, volumes 2 and 3, 
published for the American Geograph- 
ical Society. 
7 DECEMBER 1962 

#? DETECT INSECTICIDE| 

AND PESTICIDE RESIDUES 

IN 7 SECONDS! 

t~~ 

The entire change of potential is 
effected during the lifetime of a 
single mercury drop . . . and the 

the screen once every 7 seconds, 
cutting analysis time to a fraction. 

Typical re- 
d u c t i o n 

wave of Hydroxy- 
Fluorohy d r oc o r- 
tisone in phar- 
maceutical prod- 
uct. 

The Cathode Ray 

POLAROTRAC EI 
WITH ELECTRODE STAND 

For determination of trace ele- easier to operate, more sensitive 
ments in concentrations OVER A and has greater resolving power. 
THOUSAND TIMES LOWER than Its potentialities for scientific 
is possible with conventional progress are immeasurable. 
types of polarographic instru- 
ments. Polarotrace, a product of South- 

ern Analytical Limited, Camber- 
Suitable for research or control ley, Surrey, England, is now 
operations, this highly-versatile available with ANODIC CON- 
instrument opens up a new world VERSION UNIT for reversed 
of possibilities in polarographic sweep operation and measure- 
analysis. ment of anodic .4. 

Designed for direct or derivative waves. Camera at- 
operations, the ruggedly-de- tachments are also 
signed Polarotrace is f aster, aalbe 

Cat. No. S-83725-POLAROTRACE, with Electrode Stand, which includes thermostatically- 
controlled tank and built-in gas manifold for simultaneous degassing of the three cells 
and complete set of glassware. Ready for use (115 volts A.C.) ............. $4500.00 

DETAILED INFORMATION AVAILABLE ON REQUEST (Our application laboratory 
is also at your disposal to run test specinens.) 
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TO ANALYTICAL CHEMISTS 

I 

r fl 

Scheidier 
& Sc'Ue-, 

C 

For: 

To acquaint you with S&S Ana- 
lytical Filter Papers, we invite 
analytical chemists to mail the 
coupon below for a free sampler 
made up of several grades. 

As an analytical chemist, you 
know that precise chemical anal- 
ysis requires filter paper of the 
proper quality and density. 

For those who demand only the 
finest working tools, S&S Filter 
Papers offer these advantages: 

1. Standardization, for consis- 
tent accuracy - complete 
physical uniformity. 

2. Selection, for more precise 
analysis - a wide range of 
types from which to choose. 

Make your own tests! Send for 
your S&S Filter Paper Sampler! 

S&S MEMBRANE FILTERS 
S&S Ultraflex Membrane filters for 
filtration of liquids and gasses have 
extremely uniform micropore struc- 
ture. Pore sizes of different filter 
types range from 5 millimicrons to 
about 10 microns. 

Mail coupon for FREE Sampler 
and Membrane Filter Bulletin 

r - - - - - - 
CARL SCHLEICHER & SCHUELL CO. 

DEPT. S-212 KEENE, N.H. 

* Send me your FREE 
5 S&S Filter Paper Sampler 
E S&S Membrane Filter Bulletin 

i 
Name - 
Company 

IAddress___________ I 

| City State___ |__ 
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Sun Oil Company 

Booth 104. This exhibit will be based, 
on the subject of geobiochemical pros- 
pecting. Recent research by Sun Oil 
will be explained. 

3 M Company 

Booth 96. The "thermof ax" visual 
communications system, which incorpo- 
rates the standard "thermofax" copy- 
ing machine as a method of producing 
transparencies for use on overhead 
projectors, will be exhibited. 

Tobacco Industry Research Committee 

Booth 80. The scientific research 
program developed and directed by the 
Scientific Advisory Board to the To- 
bacco Industry Research Committee is 
described. The research program con- 
tains three main areas of investigation 
within which are the specific fields of 
research. 

U.S. Atomic Energy Commission 

Booths 81 and 82. The "AEC Re- 
search-Biological-Medical-Environ- 
mental" exhibit explains the nature of 
this program in its various aspects of 
both basic and applied research and 
portrays the breadth of the basic re- 
search program. Inspection of a gen- 
erous sampling of current literature 
and references on various aspects of the 
program, and free copies of a number 
of catalogs, bibliographies, and other 
source materials will be offered. Finally, 
the exhibit shows professional viewers 
how they may participate in the pro- 
gram and obtain AEC financial support 
for their efforts. 

University of Chicago Press 

Booth 46. The Phoenix Science Series 
of paperback editions, which now num- 
bers 15 titles of both general interest 
and textbook utility, will be featured. A 
supply of Zweifel's popular Handbook 
of Biological Illustrations will be on 
hand for immediate sale. The display of 
recent hardbound publications will show 
a concentration in the fields of radiobi- 
ology, cancer research, and astronomy. 

University of Michigan Press 

Booth 1 8. Scientific books of gen- 
eral interest by noted specialists will be 
featured. Technical titles in the natural 
and physical sciences will also be on 
display. Free examination copies of Al- 
bert Sussman's Biology Through Mi- 
crobes, and all twelve Ann Arbor Sci- 
ence paperbacks, will be available for 
review by teachers. 

OXFORD BOOKS 
OF EXCEPTIONAL INTEREST 

THE LAMINAR BOUNDARY 
LAYER EQUATIONS 
By N. CURLE. This volume of 
laminar boundary layer equations 
is designed to meet the needs of 
young research workers who need 
an introductory volume; experi- 
enced researchers who need to 
know whether a particular piece 
of work has assisted in opening 
up the way for further advances; 
and practicing engineers. The 
author is the Principal Science 
Officer, Aerodynamics Division, 
National Physical Laboratory, 
Teddington, Great Britain. $4.80 

NITROGEN METABOLISM 
IN PLANTS 

By H. S. McKEE. This detailed 
study of nitrogen metabolism in 
plants provides a unified account 
of the subject, whose ramifica- 
tions extend from field observa- 
tions to the higher regions of 
modern biochemistry. Bringing 
together data from an extensive 
and scattered literature, includ- 
ing valuable older studies now 
often neglected, the author re- 
views relevant work on metabolic 
systems in animals and micro- 
organisms as well as plants. 

$16.80 

PRACTICAL 
PHARMACEUTICAL 
CHEMISTRY 

Quantitative Analysis 

By A. H. BECKETT and J. B. 
STENLAKE. This textbook for 
undergraduate students of phar- 
macy stresses the newer methods 
of analysis, although many of the 
practical exercises are traditional 
since they are based on the rec- 
ommended control procedures of 
the current edition of the British 
Pharmacopoeia. Two of the sev- 
enteen chapters deal with theory, 
while the remaining chapters con- 
sist of practical exercises sup- 
plemented by theoretical expla- 
nations of the procedures de- 
scribed. 106 clear text figures; 
index. $10.10 

PATHOLOGY OF TREES 
AND SHRUBS 

With Special Reference to 
Britain 

By T. R. PEACE. This book cov- 
ers diseases of temperate forest 
and ornamental trees and shrubs, 
including those caused by fungi, 
bacteria, viruses and non-living 
agencies, such as frost and wind. 
Although written mainly for 
British readers, it covers all im- 
portant diseases, whether they 
occur in Britain or not. $14.40 

At all bookstores 

OXFORD UNIVERSITY PRESS, 
New York 16 
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D. Van Nostrand Company, Inc. 

Booth 21. Many new and recent 
technical and scientific books are dis- 
played in our exhibit. They range in 
subject from space flight to the latest 
titles in biology, genetics, geology, chem- 
istry, and photography. 

Veterans Administration Hospital 
Reference Laboratory 

Booth 113. This exhibit is on antibi- 
otic sensitivity monitoring of staphylo- 
cocci. Staphylococci submitted for 
phage typing to the Reference Labora- 
tory served as the source of sampling 
in this survey. 

Video Engineering Co., Inc. 

Booth 105. The TV Educator, a self- 
contained, mobile, multi-purpose closed- 
circuit television system, will be dis- 
played. This audio-visual unit is a mag- 
nification system which displays solid 
objects, microscopic specimens, opaque 
or transparent printed matter with and 
without overlays, live television, motion 
pictures, filmstrips, microfilm, slides . . . 
all from a single compact console. It 
also features a built-in sound system. 

Ward's Natural Science Establishment, Inc. 

Booth 117. A wide variety of fine 
teaching materials for biology and geol- 
ogy will be available. The director of 
the new Educational Service Depart- 
ment will be present to discuss teaching 
problems and ideas. 

Welch Scientific Company 

Booth 16. Selected apparatus for 
physics, chemistry, and biology labo- 
ratories in schools, colleges, and indus- 
try will be displayed. The Densichron, 
an electronic device for measuring op- 
tical density, color saturation, paper 
chromatograms, etc. will also be shown. 

John Wiley & Sons, Inc. 

Booth 22. Many important new and 
recent titles in science and technology 
will be on display. Of particular interest 
will be Holum's Elements of General 
and Biological Chemistry and Alexpou- 
los' Introductory Mycology. 

Worthington Biochemical Corporation 

Booth 51. The Worthington Biochem- 
ical Corporation specializes in crys- 
talline and purified enzymes, and in 
prepared enzymatic reagents, both di- 
agnostic and analytical. Literature will 
be available and personnel will be pres- 
ent to answer questions and to discuss 
any problems concerning Worthington 
products. 
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Conflex* laboratory furniture 

at General Chemical Research 
...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ...... 
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Wigton-Abbott Corp. / Engineers, Constructors V 

General Chemical Division of Allied 
Counter assembly with fume hood Chemical Corp. has established new at right. Drawers and cupboards are 

centralized research facilities in Mor- interchangeable after installation. 

ristown, New Jersey. The extensive 
laboratories are equipped with Con- 
flex. laboratory furniture throughout. 
Blickman specialized hoods for han- 
duing hazardous materials are also 
part .of the installation. To learn 
more about versatile Conflex equip- 
ment and how well it can serve your 
laboratory, request literature or ask 
for a representative to give you en- 
gineering assistance. Walk-in fume hood. Sliding glass gineering assistance. ~~~~~~~doors have stainless steel f rame. 

Equipped with remote control serv- 
ice valves and switches. 

V40-page book on 
^ ~~~~~~~~~~f urn iture. A f 

Vacuum racks and laboratory 
X~ ~ ~~~~~~~~~~~~~~~~~~ A urn itu re. 

\ *~~~~TRADE MARK 
__ --.- -------------_- _- _---------------- --------------- 

S. BLICKMAN, INC. NAME _ _ _ _ _ _ 
i 6912 Gregory Ave., 

Weehawken, N. J. TITLE 

Please send the following: COMPANY 
I S Laboratory Furniture 

Cata log 
IZ Enclosures for safe ADDRESS ,__________________ 

handling of hazardous 
materials 

ElPlease have representative CITY _____________STATE______ 
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In chemical shorthand, the double arrow []represents 
interaction...the dynamic equilibrium set up between 
two g-roups. And in the development of new and effec- 
tive products, there is a similar need for constructive 

and -- - creative interaction-- -& - -- - - -m- -for- the give- - --m- - - - --- - and take of-Jr 

new ideas and freshly observed relationships. This~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

need-for a complete and clear mutual understanding~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

ofim dit n ln-ageojc ive-a befle 

when you start to communicate creatively with...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
cy-~~~~~~~~~~&1v~~~~~~~~~~,. M x ~~~~~~~~~~~~~~~~~~ ~~~~~ AMERICAN CYANAMID COMPANY. FINE CHEMICALS DEPARTMENT* Pearl River, New York.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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7-9. Relations between the Structure 
and Mechanical Properties of Metals, 
o)nf., Teddington, Middlesex, England (by 

invitation only). (D. McLean, Metallurgy 
Div., Natl. Physical Laboratory, Tedding- 
ton, Middlesex) 

7-10. Millimeter and Submillimeter, 
conf., Orlando, Fla. (H. L. Bassett, Mil- 
limeter Conf., Martin Company-MP-75, 
Orlando) 

9-12. National Soc. of Professional En- 
gineers, winter meeting, San Antonio, Tex. 
(P. H. Robbins, 2029 K St., NW, Wash- 
ington 6) 

13-18. American Chemical Soc., Cin- 
cinnati, Ohio. (A. H. Emery, 1155 16th 
St., NW, Washington 6) 

14-16. Radiation Research, intern. conf., 
Natick, Mass. (Army Quartermaster Re- 
search and Engineering Center, Natick) 

14-18. Association of Surgeons of West 
Africa, Ibadan, Nigeria. (V. A. Ngu, Uni- 
versity College Hospital, Ibadan) 

14-19. Atomic and Molecular Quantum 
Theory, symp., Sanibel Island, Fla. (D. W. 
Smith, Chemistry Dept., Univ. of Florida, 
Gainesville) 

15-15 Feb. World Meteorological Or- 
ganization, Working Group on Meteoro- 
logical Transmissions, Paris, France. 
(WMO, 41 Avenue Giuseppe Motta, Ge- 
neva, Switzerland) 

15-17. Association of American Col- 
leges, annual, Atlantic City, N.J. (T. A. 
Distler, AAC, 1818 R St., NW, Washing- 
ton 9) 

15-17. Sesame, intern. conf., Maracay, 
Venezuela. (D. G. Langham, Sesamum 
Foundation, Milford, Conn.) 

15-19. Immunopathology, intern. symp., 

La Jolla, Calif. (by invitation). (Science 
Information Div., National Foundation, 
800 Second Ave., New York 17) 

17-19. Engineers' Training, conf., Stras- 
bourg, France. (Council of Europe, Ave- 
nue de l'Europe, Strasbourg) 

17-19. Royal College of Physicians and 
Surgeons of Canada, annual, Edmonton, 
Alberta. (J. H. Graham, RCPSC, 74 Stan- 
ley Ave., Ottawa 2, Ont., Canada) 

18-19. Blood, annual symp., Detroit, 
Mich. (G. F. Anderson, Dept. of Physiol- 
ogy and Pharmacology, Wayne State 
Univ., 1401 Rivard St., Detroit 7) 

21-23. Chemistry and Biochemistry of 
Seed Proteins, intern. conf., New Orleans, 
La. (C. H. Fisher, Southern Utilization 
Research and Development Div., Agri- 
cultural Research Service, U.S. Dept. of 
Agriculture, P.O. Box 19687, New Or- 
leans 19) 

21-23. Institute of the Aerospace Sci- 
ences, annual, New York, N.Y. (1AS, 2 
E. 64 St., New York 21) 

21-24. American Meteorological Soc., 
annual, New York, N.Y. (R. L. Pfeffer, 
Lamont Geological Observatory, Columbia 
Univ., Palisades, N.Y.) 

21-24. Advances in Gas Chromatog- 
raphy, intern. symp., Houston, Tex. (A. 
Zlatkis, Chemistry Dept., Univ. of Hous- 
ton, Houston) 

22. Infectious Diseases of the Heart 
and Circulation, conf., New York, N.Y. 
(C. A. R. Connor, New York Heart As- 
soc., 10 Columbus Circle, New York 19) 

22-24. Reliability and Quality Control, 
natl. symp., San Francisco, Calif. (L. W. 
Ball, Boeing Co., P.O. Box 3707, Seattle 
24, Wash.) 

23-25. Elevated Temperature Mechan- 
ics, intern. conf., 3rd Navy Structural 
Mechanics Symp., New York, N.Y. (by 
invitation). (A. M. Freudenthal, 624 Mudd 
Bldg., Columbia Univ., New York 27) 

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

23-26. American Group Psychotherapy 
Assoc., annual, Washington, D.C. (AGPA, 
1790 Broadway, New York 19) 

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

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

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

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

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

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

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

30-1. Military Electronics, natl. winter 
convention, Los Angeles, Calif. -(F. P. 
Adler, Space Systems Div., Hughes Air- 
craft Co., Culver City, Calif.) 
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QUALITY FIRST 
NEXT TIME, SPECIFY THIS QUALITY LINE OF 

TISSUE CULTURE REAGENTS 
ACAMMA SERUMS 
BOVINE SERUMSfrom FETAL TO ADULT stage 
SPE(CIAL ANTISERA and PLASTMA FRlACTIONS 
ENZYMES 
Serums and Serous Fluids-Balanced Salt Solutions-Serum Ultrafiltrates 
Synthetic Media-Embryo Extracts and Ultrafiltrates-Special Formulations 

l Hyland Agamma Serums offer you greater control in tissue culture work. Agamma Human 
Serum, Agamma Horse Serum and Newborn Agamma Calf Serum provide increased concen 
trations of stimulatory protein fractions, and are electrophoretically free of gamma-globulin 
which may inhibit cell growth and neutralize many viruses. They are offered in a variety 
of sizes. 
Hlyland Bovine Serums (Fetal Calf Serum, Special Calf Serum W2, Special Calf Serum W4, 
Newborn Agamma Calf Serum, Newborn Calf Serum, Regular Calf Serum and Bovine Serum) 
provide the widest available selection of serums for your tissue culture and virology research. 
Special Calf Serum W2 is completely free of gamma-globulin by both electrophoretic and 
sensitive immunodiffusion technics, while Fetal Calf Serum, Special Calf Serum W4 and New- 
born Agamma Calf Serum are electrophoretically free of gamma-globulin, and show only trace 
amounts by the more sensitive technic. 
Hyland Sp Wi Anftiser and asma Fract'1DnS have been especially prepared by our Research 
Department with the thought that these products, many of them quite difficult to prepare, 
may be useful to other research workers. Allowing one to two weeks for conjugation, fluores- 
cein labeling of antisera is available as a custom service. 

Enzsym such as PROLASE? 300 (protease), MYLASE? 100 amylasee) and CELLASEO 1000 
cellulosee) are high potency enzymes most suitable for the hydrolysis of their respective sub- 
strates-protein, starch and cellulose. (PROLASE, MYLASE and CELLASE are trademarks 
of Wallerstein Company. They are available for laboratory use from Hyland Laboratories.) 

Hyland Laboratories 9 at volivtr i-kvd. va ll ist vwilst o 4- x 
~~VJ~~J\JjJ~4 P0. Box 39672 

Los Angeles 39, Calif. t {h-ii la3tios af 
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Name _______________ HYLAND 
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GLASS ABSO~RPTION 
CELLS by ^tl7ade 

"by KLT 

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

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

CAMBRIDGE ULTRA-MICROTOME 
(A. F. HuxI'ey Pattern) 

6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . . . . . ........: . . .. . .: . . . . ..... . .. . 

GRAVITY FEED NO VIBRATION . . . PERFECT SPECIMEN 

At the release of the operating arm, gravity goes to work. Because 
there is no manual contact, no motor drive, cutting is vibration-free. 
Dashpot control permits cutting speeds ranging from 0.1 mm/sec. 
to 10 mm/sec. without affecting the duration of the balance of the 
cycle. 
This microtome prepares sections with exceptional uniformity be- 
tween 100 A' and 1500 Al in 50 A' steps. It can also be adjusted 
for cutting sections for light microscopy as well as cutting in a 
spaced series for electron microscopy. 
The problem of backlash, friction, lubrication and wear are elimi- 
nated by the use of unique flexible connections between the specimen 
bar and advance mechanism. 

SEND FOR . . . Descriptive literature and list of users 
throughout the world. 

CAMBRIDGE INSTRUMENT COMPANY, INC. 
1681 Graybar Building, New York 17, N. Y. 

Cleveland 2, Ohio, 8419 Lake Avenue * Oak Park, Ill., 6605 West North Ave. 
Detroit 37, Mich., 13730 W Eight Mile Rd. * Jenkintown, Pa., 479 Old York Rd. 

Silver Spring, Md., 933 Gist Avenue 

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 

Two New 

S ~~~PERISTALTICa 

Harvard Apparatus Co., Inc. offers two new and ex- 
tremely versatile peristaltic pumps designed to ok * 
transfer liquids and semiliquids by means of peri- 
staltic action on plastic or rubber tubing. 

MODEL 600-1200 MODEL 500-1200 

A synchronous reversible motor and accurate gearbox A heavy duty, high speed, variable motor is controlled by 
with 12 gearshift positions produces speeds over a 5000 a solid state speed control which produces rates over a 
to 1 range. Average reproducibility is 0.1%. Extensive 50 to 1 range with a given size tube. Feedback circuit 
tests indicate negligible hemolysis. Model 600-1200 is assures excellent reproducibility. Tests indicate negli- 
intended for low volume, high accuracy applications. gible hemolysis. Model 500-1200 is intended for appli- 

cations requiring high flow rates at reasonable accuracies. 

SPECIFICATIONS SPECIFICATIONS 

Flow Rates: 0.0042 ml./min. to 228 ml./min. Flow Rates: 1.4 ml./min. to 760 ml./min. 
Output Pressure: in excess of 300 mm. Hg Output Pressure: in excess of 700 mm. Hg 
Dimensions: 10 Y2" x 758" x 8?/4" Dimensions: 10?2" x 6?" x 12?2" 
Weight: 23 lbs. Weight: 35 lbs. 

$400.00-f.o.b. Dover, Mass. $450.00-f.o.b. Dover, Mass. 

Bulletin 1200 and Catalog available on request 

HARVARD AF PPARArTUS CO.. INC. * Dover, Mass., U.S.A. 
(a non-profit organization) 
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A NEW CONCEPT TO IMPROVE 
LABORATORY TOP SURFACING... 

>_ -~~~~~~~~- . . . 

,; . :: ::::: :: :::,:: :: ::::, :, ::., :: :,: :.:.. : - :.:::. :..::~~~~~~~~~~~~~~~~~~~~. .. .. .. ... 
GREGG LABORATORY TOP installation at Metabolic 

Research Laboratory, Lahey Clinic, Boston, Mass. 

Chem-Guard, is a non-porous surface material designed to withstand all 

conditions normally present in research, commercial or educational laboratories. 

Its deep wearing surface, which extends in even density, through to the 

reinforcing material, is free of fibers and its gray tone offers a non-glare 
working area. A heavy resin overlay insures a long useable life. 

Only minimum maintenance is needed for Chem-Guard, because surface 

scratches can be easily sanded with emery cloth or buffed with steel 'wool. 
Severe damage is easily repaired with a color-matched, caulking compound. 
After sanding, buffing or caulking, the refreshed surface maintains the 
identical high resistance to chemicals as the original surface. 

* GREGG TOPS are seamless and fully formed in sections up to ten feet in 
length. Longer lengths are manufactured with factory fitted "lock joints" and 
sealed with chemical resistant caulking. 

* GREGG TOPS are light in weight for easier handling, permitting longer length 
installations with minimum labor costs. 

* GREGG TOPS are easily fabricated at the job-site, with standard woodworking 
tools, to provide for lost minute changes or additional laboratory services. 

* GREGG TOPS are soft and worm to the touch. They dull the noise normally 
created when glassware or instruments are dropped on the surface. 

* GREGG TOPS are particularly suited for laboratories working with radio-active 
chemicals because of their extremely low absorption factor and their fully 
formed seamless surfaces which eliminate areas for build up or contamination. 

* GREGG TOPS do not have an applied or polished surface which loses resist- 
ance value when scratched or worn. 

| 
X l | | l s- 

~~~~~~For more information 

| 
l l l 7 7 w 7 j 

~~~write tor brochure #77f2 and test reports 

,,ggi GREGG 
g ~~~~LABORATORY TOPS 

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

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

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

February 

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

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

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

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

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

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

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

10-16. Planned Parenthood, intern. 
conf., Singapore. (V. Houghton, Intern. 
Planned Parenthood Federation, 69 Ec- 
cleston Sq., London, S.W.1, England) 

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

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

11-15. Quantum Electronics, intern. 
symp., Paris, France. (Secretariat, Troi- 
sieme Congres International d'Electro- 
nique Quantique, 7 rue de Madrid, Paris 
8e) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

20-23. National Assoc. for Research 
in Science Teaching, Washington, D.C. 
(J. D. Novak, Biological Science Dept., 
Purdue Univ., Lafayette, Ind.) 

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

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

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

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

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

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

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

25-27. Advanced Marine Engineering 
Concepts for Increased Reliability, symp., 
Ann Arbor, Mich. (G. L. West, Jr., Dept. 
of Marine and Nuclear Engineering, Univ. 
Of Michigan, Ann Arbor) 
(See 23 November Issue for comprehensive list) 
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|HELPFUL LEA & FEBIGER BOOKS| 
Visit Our Exhibit at Booth 32 

American Association for the Advancement of Science * Philadelphia, December 27-30 

Boutwell-Clinical Chemistry 
Laboratory Manual and Methods. By JOSEPH H. BOUTWELL, Jr., Ph.D., M.D., 
Temple University School of Medicine and Temple University Hospital, Philadelphia. 
359 pages plus end papers. Illustrated. 29 tables. $8.50 

Davson and Eggleton-Starling and Evans' Human Physiology 
Edited by HUGH DAVSON, D.Sc. and GRACE EGGLETON, D.Sc., M.R.C.S., 
University College, London. Foreword and historical notes by SIR CHARLES 
LOVATT EVANS, F.R.C.P., F.R.S. 1579 pages, 6" x 91/2". 851 illustrations. 9 plates. 
New 13th edition. $16.00 

Faust, Beaver and Jung-Animal Agents and Vectors of Human Disease 
By ERNEST C. FAUST, A.B., M.A., Ph.D.; PAUL C. BEAVER, A.B., M.S., Ph.D.; 
and RODNEY C. JUNG, B.S., M.D., M.S., Ph.D.; all of the Department of Tropical 
Medicine and Public Health, The Tulane University of Louisiana, New Orleans. 485 
pages. 195 illustrations and 10 plates, 6 in color. 7 tables. New 2nd edition. $9.50 

Goldberger-A Primer of Water, Electrolyte and Acid-Base Syndromes 
By EMANUEL GOLDBERGER, M.D., F.A.C.P., Columbia University, New York. 
374 pages, 5?14" x 73/4". Many tables, charts and diagrams. New 2nd edition. $6.00 

Hafez-Reproduction in Farm Animals 
Edited by E.S.E. HAFEZ, Ph.D. (Cantab.), Washington State University, Pullman. 
22 CONTRIBUTORS. 367 pages, 7" x 10". 167 illustrations on 85 figures and 38 
plates. 48 tables. New. $12.00 

Levinson and MacFate-Clinical Laboratory Diagnosis 
By SAMUEL A. LEVINSON, M.D., F.A.C.P., University of Illinois College of 
Medicine, Chicago; and ROBERT P. MacFATE, Ch.E., Division of Laboratories, 
Board of Health, City of Chicago. 1274 pages. 227 illustrations and 11 plates, 9 in 
color. 150 tables. 6th edition. $15.00 

Noble and Noble-Parasitology 
The Biology of Animal Parasites. By ELMER R. NOBLE, Ph.D., University of Cali- 
fornia, Santa Barbara; and GLENN A. NOBLE, Ph.D., California State Polytechnic 
College, San Luis Obispo. 767 pages. 1662 illustrations on 424 figures and 3 plates in 
color. $11.00 

Noble and Noble-Animal Parasitology Laboratory Manual 
By ELMER R. NOBLE, Ph.D., and GLENN A. NOBLE, Ph.D. 120 pages. 157 illus- 
trations on 28 figures. New. $3.50. 

Quimby and Feitelberg-Radioactive Isotopes in Medicine and Biology: 
Basic Physics and Instrumentation 
By EDITH H. QUIMBY, Sc.D., College of Physicians and Surgeons, Columbia Uni- 
versity, New York; and SERGEI FEITELBERG, M.D., The Mt. Sinai Hospital; and 
College of Physicians and Surgeons, Columbia University, New York. About 345 pages. 
75 illustrations. New 2nd edition. Ready January, 1963. $8.00 

Schalm-Veterinary Hematology 
By OSCAR W. SCHALM, D.V.M., Ph.D., University of California School of Veteri- 
nary Medicine, Agricultural Experiment Station, Davis, California. 386 pages. 24 
illustrations and 10 plates. 58 tables. $9.50 

Smith and Jones-Veterinary Pathology 
By HILTON A. SMITH, D.V.M., Baylor University College of Medicine, Houston; 
and THOMAS C. JONES, D.V.M., Angell Memorial Animal Hospital, and Harvard 
University Medical School, Boston. 1068 pages, 7" x 10". 763 illustrations on 338 
figures and 12 in color on 2 plates. 11 tables. 2nd edition. $17.50. 

MAIL TODAY J 
Washington Square LEA 8& FE BIG ER Philadelphia 6, Pennsylvania 

Please send me the books circled above or listed in margin below. 
I will return books or pay for those I keep within 60 days of their receipt. 

NAME (print).......................................... 

ADDRESS .. a 

CITY .ZONE ..STATE. 

TEACHING AFFILIATION..................................... 
Sc. 12-7-62 
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Paramectum caudatum. Subcuticular 
cytoplasm. Epon embedding, 60,000 X. .4~~~~~.......~~~~~~~~~ ~~~ ~ Section cut with the Ultrotome. Repro- 
duced by the courtesy of Dr. J. Andre 
Institut de Recherches sur le Cancer, 

~~~ >~~~~~~..~~~~~~. .~~~~~~~ ~Villejuzf, France. 

BIOLOGICAL SECTIONS OF 

FROM THE ULTROTOME~ 

Fine results like the reproduction above are 
already published by many of the 500 Ultrotome 
users throughout the world. Each of these mi- 
crographs is an eloquent demonstration to the 
specialist. 
High Quality sections of uniform thickness are 
produced without chatter from specimens in 
Epon, Vestopal, Araldite, methacrylate and par- 
affin. Even hard materials like bone and certain 
metals are cut excellently. O 
Unlimited Quantity of ultrathin (100-1000 A), 
thin (0.1 A), or thick (1-10 Fu) sections can be 
cut in long series or short, just as you will at a 
mere turn of a knob. 
A wide range of accessories and supplies has 
been developed for the Ultrotome to promote 
Note: Non-profit institutions may now purchase the 

Ultrotome duty-free. Inquire for details. 

efficient microtomy. These include specimen ori- 
entation head with vernier scale, plug-in speci- 
men holders in 6 sizes, 26 types of specimen 
grids, grid storage box, and diamond knives. 

Write f or literature file 
4800S12, containing de- 
tailed brochure on the UI- % A d 
trotome, reference list of 
users, reprints of technical 
papers describing principles 
of construction and use. 

* 

LKB Instruments Inc., 4840 Rugby Ave. Washington 14, D. C. 
International Headquarters: LKB-Produkter AS, P.O.B. 72220, Stockholm 12, Sweden 
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The Bird Syringe Driver de- 
livers small quantities of 
liquids at a wide range of 
accurately controlled de- 
livery rates, particularly ap- 
plicable for anaesthesis, 

4 ~~~~surgery, gynecology, ra- 
diology and neuropsychi- 
atry. 
A threaded shaft, carrying 
a syringe holder and a 

pusher, is mounted in place of the regular drum 
spindle of the Bird Kymograph #70-060. The Bird 
Kymograph rotates the shaft and operates the 
pusher, providing a choice of 5 speeds. 
Any Luer syringe, from 5 ml to 50 ml capacity may 
be used. 
Catalog No. 71-0499 Syringe Driver only. 

Request Syringe Driver and Retractor Bulletin for table 
of delivery rates and catalog numbers. 

IU"ULPLP ?L DaDa 
Manufacturers & Distributors of Scientific Equipment 

6th & Byrd Streets - Richmond, Va. 

INSTRUMENT & DEVELOPMENT PRODUCTS CO. 
355 w. 109th Place Chicag6 28, III. WA 8-1221 

C-202 - Vacuum 
spectrometry cham- 
ber for use with 
semi-conductor de- 
tectors. Features in 
vacuo control of 
geometry pararme- 4 
ters and insertion 
of standard source. 

SS-200C -Low Noise amplifier system for 
use with semi-conductor detectors. 

The IDP SS-200C Amplifier System consists of a low noise, 
charge' sensitive input pre-amplifier, a main amplifier and 
stable biased post amplifier. The system features a three range 
o to 600 volt detector bias supply. 
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-NOW 
A LOW COST METERING 

PUMP- 
FOR 

SULPHURIC xACID 
AND OTHER 

STRONG OXIDIZING AGENTS Now a 
special formulation of Hypalon makes the dependable 
SIGMAMOTOR Pump applicable for metering sul- 
phuric acid or other strong oxidizing agents. Liquid is 
forced through 
Hypalon tubing by 
wave-like action 
of steel fingers. 
Never contacts 
metal. 

Model T6SH opens to permit change 
of tubing easily -quickly. 

AGE~~ EGO_ 
68 NORTH MAIN STREET * MIDDLEPORT, NEW YORK 

beside the STILL waters... 
there's always the 

LOUGHBOROUGH 
ALL GLASS WATER STILL 

Two highly productive 
models available: 

4 LITERS PER HOUR / 
8 LITERS PER HOUR I 

EFFIBCIENT 

COMPACT: Only 3 components: preheated. Steam trap allows 
condenser, boiling reservoir, only vapor to enter condenser 
immersion heater (automatic -no solids. 
overload protected). 

EFFICIENT: Distillate produced 
INGENIOUS: Reservoir fills from is pyrogen free and analyses 
tap and automatically main- have shown it to contain less 
tains constant water level. than one part in 10 millions 
Cooling water in condenser of iron, copper, chromium or 
recycles to boiling reservoir nickel. 

Write for brochure LSI-_S _ _ 
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just as awkward a while ago. (Again, 
"down" turned out to be a relative 
direction instead of an absolute one.) 

Experiments have proved the time 
dilatation, but only in the case where 
two frames of reference pass one an- 
other in unaccelerated flight. No ex- 
periments have been possible for the 
case of returning objects, but they may 
be possible in future years. Artificial 
satellites still have velocities much 
lower than that of light, thus their 
time dilatation is extremely small. But 
with the best atomic clocks we could 
build, it would become just possible 
to measure the difference. The only 
problem is how to build such a clock 
small enough, and capable of working 
for many years without any mainte- 
nance. 

S. VON HOERNER 
Astronomisches Rechen-Institut, 
Heidelberg, Germany 

Flow through a Permeable Membrane 

Leslie F. Nims concludes in a recent 
article [Science 137, 130 (1962)] that 
"the rate of flow of a tagged species 
of a material substance through a per- 
meable membrane is proportional to 
the rate of flow of the substance itself 
when, and only when, the species mole 
fraction of the substance is the same 
on both sides of the barrier." This con- 
clusion is disturbing in view of the 
common assumption in kinetic experi- 
ments "that the flow of tagged material 
is proportional to the flow of normal 
material" [L. F. Nims, Yale J. Biol. 
Med. 31, 373 (1959)] (italics mine). 
Is not the difficulty resolved by precise 
specification of the meaning of the 
word flow in a given situation? 

Thus, Nims's Eq. 1, from Harned 
and Owen, 

f-ns _ zsk 
k dx 

relates to net flow of species s. Even 
when derived directly from Newton's 
laws of motion, net flows rather than 
unidirectional flows are involved, since, 
as Nims has pointed out [Am. J. Phys- 
iol. 201, 987 (1961)], it is the "drift 
velocities of a species" which are 
being treated rather than "thermal 
velocities of the individual molecules." 
Similarly, his Eq. 12 

(-list _-Nih8 + Mex RT d )d N, 
dx 

depends also on the application of the 
Onsager relation, valid only when fluxes 
7 DECEMBER 1962 

are related to conjugate forces derived 
from an appropriate dissipation func- 
tion, which again would involve net 
fluxes. 

Accordingly, while Eq. 12 indicates 
the need for considering the gradient 
of the mole fraction of a tracer in relat- 
ing net flows of tagged and untagged 
species, it does not seem to invalidate 
the common use of tracer isotope to 
evaluate unidirectional flow of un- 
tagged substance across a membrane. 
When tracer is added only to the 
source side, assumption of equivalent 
kinetic characteristics of tagged and 

untagged species implies that every 
molecule, whether tagged or not, has 
equal probability of moving completely 
across the barrier, hence that unidirec- 
tional flow of tracer must be propor- 
tional to unidirectional flow of un- 
tagged substance from source to sink. 

ALVIN ESSIG 
Massachusetts General Hospital, 
Boston 

One may assume that material trans- 
fer through the membrane of the unit 
transfer system phase a, membrane, 
phase /3 is accomplished by a two-path- 

-~~~~~~~ 
A 

Pat. Pending 

Pat. Pending 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------- - - 

CAT CAGE SMALL ANIMAL OPERATING TABLE RAT RESTAINER RAT, GUINEA PIG CAGE 

In this vast new Princeton Plant, Porter-Mathews' century-odd, metal manufacturing 
experience has been combined with the most modern manufacturing facilities. 

Porter-Mathews' small animal cages and laboratory equipment, both deluxe and custom, 
are sturdily built . . . designed for efficiency . . . made to meet the 

most rigorous requirements of those we serve. 
Our design and developmental staff is available for consultation to all interested 

companies and institutions. 

CAGES . . . Mice to monkeys and chickens . . . and RACKS, of 
stainless steel, galvanized and aluminum. 

RESTRAINERS, STERILIZING CASES, AUTOPSY TABLES, FOOD FEEDERS 
and WATER TUBES of stainless steel. 

Deluxe and Custom-made 

I,.~ ~~- -. 

* 
,,'* PORTER-MATHEWS' CATALOG, LOOSELEAF 

AND ALWAYS CURRENT, IS YOURS ON 
REQUEST. USE THE COUPON ~ X 

Your inquiry will receive B - 

immediate attention. BELOW. __\C 

P ORTER SINCE 1830 \ p 3ets0 jo; 

MATHEWS Co PANY, INC sen 
Sn 
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. . . .. . .. .. . . . . . 

LABORATORY LASRvaOO5n 
Now: A low-priced precision source of coherent pulsed 
light, complete with power supply, designed to accom- 
modate a wide range of accessories for advanced 
research. The elliptical optical cavity gives high pump- 
ing efficiency, and is demountable for easy access to 
the Xenon lamp and LASER crystal holder. Standard 
accessories-a cryogenic cooling dewar, Fabry-Perot 
interferometer, optical bench mount, rubies with 
highly efficient multi-layer end reflectors-greatly 
extend experimental research capabilities. 

I NTERFERENCE FILTERS 

WAVELENGTH REJECTION FROM 
X-BAND TO X-RAY 

VISIBLE SPECTRUM SET 10A-Ten MONOPASS 
filters to isolate principal lines as K, Ca, Hg, etc. Four 
neutral density filters and a linear spectral "wedge" 
filter. Price, $325.00. 
VISIBLE SPECTRUM SET 12A-Ten MONOPASS 
filters uniformly spaced from 400 millimicrons to 700 
millimicrons - Price, $325.00. 
INFRAREDSET 15A-Ten MONOPASS filters spaced 
at every 0.1 micron between 0.8 micron and 1.75 
microns. Price, $450.00. 
INFRARED SET 20A-Ten interference filters spaced 
at every 0.1 micron between 1.75 microns and 2.75 
microns. Price, $450.00. 
RUBY LASER SET 50A-Seven all dielectric mirrors 
and beam-splitters at several values of attenuation, 
.designed to withstand high LASER powers without 
deterioration, plus MONOPASS Filter at 695 milli- 
micron ruby wavelength. Price, $350.00. For addi- 
tional information, please write or call 

OPTICS 
TECHNOLOGY,li 
I N C 24& Harbor Boulevard 

Belmont, California 
LYtell 1-0358 (Area Code 415) 
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ordered mechanism. In this case the 
observable variables of interest per- 
taining to the phases are related to the 
material currents in the paths as fol- 
lows: 

dt - 

and (1) 

dn2a 
hn 

ml 
_2 

nm2 

dt- 

where the dn/dt's are the rates of 
change of the number of moles in the 
phases and h indicates the material cur- 
rents in the membrane. Furthermore, 
the basic assumption requires that the 
composition of a particular segment of 
the current remains constant as it 
traverses the path, and that it has the 
same composition as the phase of ori- 
gin, or 

nl~ts =Nilik"m, hl'111 NP1kn11 (2) 

where NMa is the mole fraction of the 
subspecies of k within phase a, and so 
on. These equations imply that the flow 
of the subspecies is not due to their 
concentration gradients but is due to 
the action of a "pump." Equation 1 
may now be written 

dnla - N &1 - Niahizi2 
dt 

and (3) 

dtn- dt~ = 
2Pfl"11 - 

N2ahtm' 

To account for the selectivity exhib- 
ited by all membranes, one must fur- 
ther assume that a separate "pump" 
and pair of paths exist for every kinetic 
species. In addition, since the experi- 
mental evidence indicates that the flow 
of one species can depend upon the 
simultaneously occurring flows of other 
species, one must also assume that the 
pumps are coupled together in some 
fashion as yet undefined in physical 
terms. 

Alternately, one may assume that the 
material currents in the membrane are 
representative of spontaneous irreversi- 
ble phenomena associated with differ- 
ences in the temperatures, pressures, 
or compositions of the phases. The 
membrane merely acts as a resistance 
to material flow. Such a mechanism 
may be called single-path-random 
mechanism. Our observational quan- 
tities are now related to the physically 
definite "net" flows, the material cur- 
rents in the membrane, when the kinetic 
substance k does not participate in any 
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chemical reactions which may be oc- 
curring in the phases, or 

dn a 

dt 

and (4) 

dn2a = no 
dt 

No physically definite material currents 
as defined by Eq. 2 now exist, since 
each segment of the material current 
as it crosses the barrier suffers a change 
in composition. Equations 1 and 2, if 
now used, merely estimate the magni- 
tude of hypothetical currents which cor- 
respond to rates of transfer obtained 
by an equivalent two-path-ordered 
mechanism. In contrast to the implica- 
tions of Eq. 2, the material currents 
defined by Eq. 4 may be said to be 
actual currents, and they do depend 
upon the concentration gradients. 

Therefore, the comments made by 
Essig and by others, including C. W. 
Sheppard in his excellent book Basic 
Principles of the Tracer Method 
[(Wiley, New York, 1962), p. 165], 
are largely concerned with semantics. 
The physical meanings of "net" flow, 
inflow, outflow, material current, and 
so on, are to be found in the assump- 
tions, implicit or otherwise, made in 
the attempt to answer the question, 
"Why do material currents appear with- 
in the membrane of a unit transfer 
system?" In the quantitative descrip- 
tion of any system, the smaller the 
number of unverifiable assumptions re- 
quired to give physical meaning to the 
terms appearing in the mathematical 
relations representing the behavior of 
the system, the better the description. 

LESLIE F. NIMs 
Department of Biology, 
Brookhaven National Laboratory, 
Upton, New York 

"'Grantitis" 

I am prompted by the excellent 
editorial "The need for skepticism" 
[Science 138, 75 (1962)] to mention 
some thoughts which have long been 
on my mind. 

Over the past several years a dis- 
ease has spread rampant throughout 
science, until today it shows promise 
of becoming pandemic. The proper 
name for this affliction is "grantitis," 
and it exists in all phases of scientific 
endeavor. From my own very small 
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niche I see individuals and programs 
ridden with the disease. 

The etiology and description of 
grantitis is clear. An individual en- 
gaged in solitary research requiring 
and receiving little or no logistical sup- 
port is, of course, in a nonprestigious 
position. The way to prestige (in the 
eyes of his peers and administrative 
superiors) is through the acquisition 
of a grant. This immediately gives the 
project an air of respectability, regard- 
less of the quality of the work. The 
receipt of a grant is immediately ac- 
companied by notices in local news- 
papers, announcements to the faculty 
by college presidents, and accolades 

by department chairmen, even occa- 
sionally by somewhat pompous decla- 
rations by senators. This is heady recog- 
nition for one accustomed to obscurity. 
It appears, then, that the individual is 
impelled to apply for the grant not 
only to further his research but also to 
win the prestige he so richly deserves 
(all of us, of course, richly deserve 
prestige!). The acquisition of the grant 
now assumes importance in its own 
right, with the research project, per- 
haps, subordinate. The question be- 
comes, "What kind of proposal is most 
likely to be favorably received by those 
who act upon such things?" 

Answering this question requires 

that much time be spent learning who 
the people are that dispense the money, 
what disciplines are represented, and 
what kinds of grants have been given 
in the past. It is also very helpful to 
make the acquaintance of someone in 
a position of authority in such things. 
Once this "background" work has 
been accomplished, the interminably 
long application forms must be com- 
pleted to the satisfaction of those who 
must be satisfied about such things. 
A diagnosis of grantitis may be made 
when an individual begins to adapt his 
area of research concern to what he 
believes will be favorably received by 
the grantors. A lesser form of the af- 
fliction is manifested by a willingness 
to modify approach and procedure 
while retaining the major area of con- 
cern. 

Science programs may be infected in 
a slightly different, but related, way. 
In my own department it is increas- 
ingly apparent that our better graduate 
students in science education are being 
lured to those schools that have grant- 
sponsored institutes providing liberal 
stipends. Ours, then, is a problem of 
survival-we must woo them back or 
attract suitable replacements. This re- 
quires that we also have an institute 
with liberal stipends. Symptoms simi- 
lar to those in the individual now 
appear in the institution. We must de- 
termine what sort of institute will be 
favorably received by those with whom 
we must court favor, and develop our 
request accordingly. The question be- 
comes, "What kind of institute will 
sell?" not, "What kind of institute 
should we offer in terms of our capa- 
bilities?" The disease has once more 
appeared. 

In the credentials of applicants for 
science jobs, lists and amounts of 
grants received appear more and more 
often. As evidence of research ability, 
administrators view these as equal in 
significance to the published works (if 
any) of the applicant. Departments of 
science and colleges disseminate lists 
of grants with great pride, and scientists 
frequently view these as evidence of 
scholarly achievement. Grantitis is 
widespread. 

The prognosis is far from simple. 
The greatest danger lies in the in- 
creased willingness, indeed the eager 
desire, on the part of individuals and 
departments of science to become the 
servants of the granting organizations 
rather than seekers of knowledge. The 
founts of creativity lie not in the grant- 
ing organizations but in healthily 
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skeptical individuals who operate "in 
spite of" rather than "because of" the 
desire for financial support. 

The cure for the disease is also com- 
plex. Surely complete honesty would 
be palliative. In lieu of this, per- 
haps greater control in the hands of 
the individuals seeking support is in- 
dicated. This could be accomplished 
through a plan whereby appropriations 
are made to colleges and universities, 
grants then being allocated to indi- 
viduals and programs by representative 
local committees. 

Whatever cure is indicated, I hope 
it will soon be applied, for I, too, have 
grantitis! 

CHARLES J. FLORA 
Department of Biology, Western 
Washington State College, Bellingham 

Tenate and Dialysate 

The simple new word tenate is pro- 
posed as a general term for that which 
is held back or retained in various 
chemical operations. Tenate has the 
same root as tenant or tenable. It can 
be both noun and adjective. 

The need for a new word grew out 
of the search for a single word to de- 
scribe the part which does not pass 
through the membrane during dialysis 
-the dialysis residue or the nondialyz- 
able fraction. However, it seems rea- 
sonable to refer to the senatee" in fil- 
tration and distillation also. This would 
lead to the following sets of terms. 

Operation Feed material 
dialysis dialysand 
filtration filtrand 
distillation distilland 

Part which passes Part retained 
dialysate tenate 
filtrate tenate 
distillate tenate 

Note that the world dialysate should 
be applied only to the part that passes 
through the membrane. This is general 
usage (1). For one of two reference 
works where dialysate is given another 
meaning, the author has agreed to cor- 
rect the usage in the next edition. These 
corrections should prevent extension of 
the appalling confusion which led Web- 
ster's third edition (2) to retreat to the 
following useless definition of dialysate: 
"used either of the material that has 
failed to diffuse through the membrane 
or of the diffusate." 
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Delayed Hypersensitivity 

By their commendable effort to ex- 
plain so complex a phenomenon as 
delayed hypersensitivity when so little 
is known about it, Karush and Eisen 
[Science 136, 1032 (1962)] have pro- 
vided immunologists with a theoretical 
focal point from which enlightening 
discussions of various points of view 
can diverge. I should like to make 
some contributions to such potential 
discussions by pointing out a few as- 
pects of delayed hypersensitivity which 
I believe are not adequately explained 
by their theory. 

They make no allowance for the 
probability that delayed hypersensitiv- 
ity exists in more than one form. The 
allergy which can so readily be in- 
duced in experimental animals with 
minute quantities of protein antigens, 
which can so readily be suppressed by 
specific desensitization, and which 
bears an inverse intensity relationship 
to immediate (anaphylactic) hypersen- 
sitivity seems distinct, phenomenologi- 
cally, from classic delayed hypersensi- 
tivity of the tuberculin type. The latter 
is not so readily induced, does not de- 
pend for reliable elicitation on the use 
of small quantities of allergen, cannot 
be suppressed by desensitization except 
through heroic efforts, and bears no 
known relationship to anaphylactic hy- 
persensitivity, which may or may not 
coexist with it. A distinction between 
evanescent- and tuberculin-types of de- 
layed hypersensitivity to purified pro- 
tein antigens needs to be made in any 
discussion of theories meant to explain 
this kind of allergy, so as to avoid what 
at first appear to be some very confus- 
ing conflicts in experimental results. 
Its bearing on evaluation of the theory 
of Karush and Eisen is illustrated by 
the point that although their theory 
may satisfactorily explain desensitiza- 
tion to delayed hypersensitivity of the 
evanescent type, it fails to explain de- 
sensitization to hypersensitivity of the 
tuberculin type. If high-affinity humor- 
al antibodies were responsible for the 
latter type of allergy, then one would 
expect them to be removed preferen- 
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tially with respect to the medium-affin- 
ity antibodies of anaphylactic hypersen- 
sitivity, and therefore expect also that 
delayed hypersensitivity would disap- 
pear before immediate hypersensitivity 
disappeared, whereas in fact the oppo- 
site occurs. 

I doubt whether Karush and Eisen 
are entirely justified in assuming that 
the susceptibility of delayed-hypersen- 
sitivity reactions to various pharmaco- 
logic agents is irrelevant to their hy- 
pothesis, because one of the principal 
questions that must be raised to eval- 
uate their theory is whether the anti- 

bodies of delayed and immediate hy- 
persensitivity are manufactured in the 
same way and by the same cells. Some 
of these pharmacologic agents and 
certain physical agents can be helpful 
in answering this question. For exam- 
ple, once both immediate and delayed 
hypersensitivities have been established, 
x-irradiation suppresses only the lat- 
ter, presumably because the radiosensi- 
tive cells responsible for it are harmed 
and because there is no reservoir of 
radioresistant humoral antibodies avail- 
able to maintain delayed hypersensi- 
tivity as there is to maintain immediate 

hypersensitivity. The same objection 
can be made to the authors' indiffer- 
ence regarding cells to be found at the 
sites of immediate and delayed hyper- 
sensitivity skin reactions, for these may 
be the cause of the reactions, not neces- 
sarily their effect. 

If the Karush-Eisen explanation for 
delayed hypersensitivity reactions in 
avascular or poorly vascularized areas 
such as the cornea is accepted, then 
their explanation for the invulnerabil- 
ity of homograft cells in Algire's Milli- 
pore filter chambers seems a very un- 
likely one, and vice versa. Immuno- 
diffusion experiments performed in 
various laboratories have shown that 
humoral antibodies have no difficulty 
in passing through cellulose nitrate 
membranes capable of withholding 
mammalian cells. 

Karush and Eisen suggest that de- 
layed hypersensitivity may be trans- 
ferable with very large volumes of 
serum or gamma globulin containing 
high-avidity antibody. Indeed, such 
transfers seem to have been accom- 
plished occasionally, but the factor re- 
sponsible for the transfer appears to 
have been not a gamma globulin and 
typical antibody but a product of spe- 
cific allergic cell injury which pre- 
cedes bleeding of the donor animals, 
a factor which migrates electropho- 
retically with serum alpha globulin. If 
their theory is correct and delayed hy- 
persensitivity is due to very low con- 
centrations of high-avidity antibody 
(why high concentrations cannot be 
attained or high-avidity antibody can- 
not be made rapidly is not explained), 
then there should be no need for a 
priming allergic reaction in the donor 
animal and delayed hypersensitivity 
should be readily transferable with 
large quantities of serum or its con- 
stituents. 

I do not say that high-avidity anti- 
body may not be responsible for de- 
layed hypersensitivity. I do suggest that 
making the assumption that it is a 
humoral antibody not unlike ordinary 
serum antibodies except for its high 
avidity and implying that it is manu- 
factured in the same way as these 
serum antibodies introduces several 
complications in our understanding of 
the phenomenon with which we do 
not have to contend in the older theory 
implicating cellular antibodies in this 
allergic phenomenon. 

Although they do not have vital 
bearing on evaluation of the Karush- 
Eisen theory, I should like to cite re- 
cent papers by Marcus and his co- 
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loll from each chamber. It saves you 
money because you need buy only 

a ... 9 ........... > .-... . one to get a wide range of volumes. 

k'J i K-75920 Dispenser, Tilting 
SIZE 

o U f < Ad > i; A B C 
Range, ml. 0-3.4 0-15 0-27 

't1-" J em T R Reproducibility, ml. ?0.05 ?0.25 ?0.25 
Each $24.50 $29.50 $36.25 

These products and approximately 
-a 200 others are completely described 

a:.. .iA.2. in a new BUlletin-TC-4. 
Write for your free copy. 

(Patent applied for) 
5IViton is a Du Pont Trademark. 

KONTES GLASS COMPANY 
fl Vineland, New Jersey 

Set and adjust volumes with movable plunger. Vitont "O" Ring holds plunger in position. 
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SCIENCES.. in.Comunis.Chin 

CONTENTS 

SCIENCE AND SOCIETY. 
4 chapters 

BIOLOGICAL AND MEDICAL 
SCIENCES. 7 chapters 

ATMOSPHERIC AND EARTH 
SCIENCES. 4 chapters 

MATHEMATICS AND THE 
PHYSICAL SCIENCES. 

5 chapters 

ENGINEERING SCIENCES 
AND ELECTRONICS. 

6 chapters 

* If you are not a member of the AAAS, you may 
join now, and order this volume at the special 
member price. Enclose $8.50 dues for your first 
year of membership, along with payment for the 
volume. 

This new AAAS symposium volume represents a systematic 
effort on the part of American scientists, many of them of 
Chinese origin, to give a clear, unified account of material 
gleaned from about 250,000 pages of scientific journals and 
books published in Continental China. 

Until now, information about science and scientific develop- 
ment under Communist control has not been available to 
Western scientists because of the language barrier, and be- 
cause so few copies of relevant books and journals have 
been available. 

This volume presents a heretofore unavailable opportunity 
to assess a decade of science in Communist China. 

Price: $14.00* ($12, prepaid, for AAAS members) 

Individual membership in the AAAS offers many 
benefits in addition to savings on AAAS volumes. It 
includes Science, and the quarterly AAAS Bulletin. 

Order today from 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW Washington 5, D.C. 
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LINEAR-_M OVE MENT-ANGULAR 
MINI-MANIPULATOR 

These units are designed to afford 
the maximum flexibility in the mini- 
mum space. Two models are avail- 
able. CS-56-3 has % inch linear 
movement in the X,YZ planes. CS- 
56-4 has both linear and angular 
movement (X-250-0-350 and Y-150- 
0-15?). All linear dials are gradu- 
_ated in thousands of an inch. 

CSI MICROSCOPE STAGE 
This unit has a measuring range of 

FOCUSWJG 3 inch W x 12 inch L x 4? inch H. 
COLUMN 

This tool was designed for inspec- 

tion, study and coordinate measure- 
ments of various kinds. Examples 
would be interfergrams, Electron 
Microscope Slides, etc. The Micro- 
scope is moved by the stage left to 

. .. rig ht, in or out, by one of three 
*0011, 

.....:.......-precision screws. 

BROCHURE AND PRICE UPON REQUEST 

CUSTOM SCIENTIFIC INSTRUMENTS, Inc. 
541 DEVON STREET KEARNY, N. J. 

co 
X 4000 

A 66-inch Slide-rule 
for your pocket, $19.95 

The GENIAC? Calculator 
carries 66-inch spiral scales 
yet measures only ten inches 
fully extended and six inches 
when closed. Four to five fig- 
ure accuracy can be relied 
-on. It is indispensable to the 
scientist, research worker 
and student. Administrative 
staff and business men will 
find it of tremendous value 
for a host of estimating and 
checking calculations. 

The GENIAC? Slide Rule 
solves multiplication, divi- 
sion, percentage calculation 

Slide Rule Open and gives 5 place logarithms. 

You may use it for 30 days and if you 
are not satisfied repack and mail it back. 

What our users say: 
"It does all you claim- 
four or flve figure aeeuracy 
without eyestrain or magni- 
fiers. Half an hour's study 
is ample for its use." 

A.E.B. 
"I use the GENIAC Cal- 

culator for all my slide rule 
work and need the extra 
digit which normal slide 
rules cannot give. I had to 
get one of my customers a 
GENIAC Slide Rule last 
month, after using mine in 
his office." E. & G. H. Slide Rule Closed 
Textile Manufacturers. 

OLIVER GARFIELD CO., INC. 
DEPT. 1222 

17 St. Marks Place, New York 3, N.Y. 
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SPORES-FERNS 
MICROSCOPIC ILLUSIONS 

ANALYZED 

Book and Exhibit 

New 3-D. approaches 

MODELS 
SILHOUETTE SHADOWS 
PHOTOMICROGRAPHS 

Color Plates Line Drawings 
Spores-Tetrad to Maturity 

Ridge, fine detail effects 
Fertile Areas Cell Structure 
Structural Problems Solved 

Booth No. 42 AAAS Convention 

0 *- 

MISTAIRE LABORATORIES 

152 Glen Ave., 

Millburn, N.J. 

workers (1) and by Peck et al. (2), 
which offer good evidence that de- 
layed-hypersensitivity skin reactions to 
blastomycin and to histoplasmin are di- 
rected against polysaccharides, not pro- 
teins. Thus, the idea mentioned in the 
Karush-Eisen article to the effect that 
delayed hypersensitivity to carbohy- 
drate antigens cannot be developed no 
longer seems tenable. 

ALFRED J. CROWLE 
Division of Immunology, Webb-Waring 
Institute for Medical Research, 
Denver, Colorado 
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The article by Karush and Eisen has 
stimulated a great deal of discussion. 
We are submitting the following com- 
ments in the belief that every good ar- 
gument is improved by respectful dis- 
agreement. To this end we discuss two 
problems in the theory, which are 
raised by the authors but which we 
believe to be more serious than appears 
to be the case from their article. 

The first problem concerns the trans- 
ferability of delayed hypersensitivity 
with cells but not with serum. Since 
in the human, gamma globulin mole- 
cules have an average life expectancy 
of approximately I month, it is neces- 
sary to transfer only 100 to 200 ml of 
serum to give the recipient one day's 
output of the donor's entire lymphoid 
system. The number of cells one can 
transfer is obviously a small fraction of 
this, and for several days, at least, after 
transfer it is possible to produce a 
higher concentration of antibody in 
the recipient with a transfer of serum 
than of cells. It is, therefore, difficult 
to explain the development of delayed 
hypersensitivity in the recipient imme- 
diately after transfer of cells but not 
after transfer of serum. 

To solve this problem, Karush and 
Eisen postulated that the antibody re- 
sponsible for delayed hypersensitivity 
was being turned over very rapidly by 
complexing with circulating antigen 
(presumably that remaining from the 
immunizing injection). Thus, the 
amount of antibody circulating would 
be at any time a small fraction of that 
produced each day. The difficulty with 
this solution of the problem is that 
the desired effect would be produced 
over a relatively narrow range of anti- 
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gen concentration, that of moderate 
antigen excess. The amount of antigen 
required to induce delayed hypersensi- 
tivity is probably less than that re- 
quired to produce this level of circu- 
lating antigen. If the appropriate anti- 
gen concentration is achieved it will 
remain appropriate very transiently, 
since the antigen as well as the anti- 
body is cleared by the "immune elim- 
ination." If, on the other hand, a large 
excess of circulating antigen is estab- 
lished, this will suppress the concen- 
tration of circulating antibody below 
its effective level. The antigen would 
also diffuse into the tissues, making 
them insensitive to the test antigen. 

The second problem relates to the 
time required to accumulate the anti- 
body from 100 ml of plasma in the 
tissue of the test site. If we accept the 
estimate that 3 to 30 ml of blood per 
hour pass through the capillaries of 
1.0 g of skin, an additional problem 
remains. While small inorganic mole- 
cules in the plasma equilibrate with 
the extravascular fluid on one to two 
passages through the capillaries (in 
approximately 1 minute), large mole- 
cules such as those of gamma globulin 
take many hours or require several 
hundred passages through the body's 
capillaries. Therefore, one cannot as- 
sume that the passage of 100 ml of 
blood through the test site is equivalent 
to the removal of the antibody in it 
unless the capillary walls are coated 
with a high concentration of antigen. 
But the delayed reaction appears to be 
extravascular; in the cornea it clearly is. 

We wonder if the tempo and his- 
tology of the delayed reaction could 
not be explained more simply by the 
assumption that antibody-producing 
cells accumulate at the test site. To 
use Karush's and Eisen's reasoning to 
explain under what circumstance a 
homograph might be destroyed within 
a Millipore chamber, "if the chamber 
[capillary] walls are sufficiently porous 
to permit host cells to enter, . . . anti- 
body production and secretion will 
occur directly within the chamber [tis- 
sue] and will lead, very probably, to 
a concentration of free antibody suffi- 
ciently high to allow complexes with 
'target'-cell antigens to form, with re- 
sultant destruction of the homograft 
[formation of an inflammatory reac- 
tionl." 

DAVID W. TALMAGE 
HENRY N. CLAMAN 
EDWARD P. COHEN 

University of Colorado 
School of Medicine, Denver 
7 DECEMBER 1962 
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New Variable Temperature Chamber 
for infrared studies above and below O'C, 0 0 

using conventional sampling cells 
Newly developed at CIC is a Variable 

Temperature Chamber designed to oper- 
ate ordinarily over a temperature rang- 
ing from -250C to + 1250C. Lower 
operating temperatures are possible- 
perhaps down to liquid Nitrogen. The 
chamber mounts directly in the majority 
of commercial infrared spectrophotom- 
eters and accommodates the majority 
of conventional liquid, solid and gas 
sampling cells. 

Heating and cooling of the insulated 
inner chamber is accomplished by using 
solid state "heat pumps", permitting 
rapid change of temperature and control 

to + 1 C over the full range. By merely 
circulating tap water through the heat 
pump assembly, a temperature of 
-25 0C can be reached in about six 
minutes. Much lower operating tem- 
peratures are anticipated by circulating 
ice water or cryostated liquids through 
the heat pumps. 

If you are interested in learning more 
about the Variable Temperature 
Chamber, we would be pleased to send 
you additional literature upon request. 

Ask to be placed on the CIC News- 
letter mailing list, too. 

p 
CONNECTICUT INSTRUMENT COMPANY 
Divi sio n of BAR N E S E N G I N EE R I N G COM PANY 

WILTON, CONNECTICUT * TELEPHONE (AREA CODE 203) 762-5545 
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Designed 
Especially for 

l f the Distillation 
~j is of Fluorine 

This exclusive LaPine steam distillation appa- 
ratus is used to determine fluorides in plant 
tissue, air and water. 
Its unique design assures you of short distillation 
times, low distilling blanks, good recovery and 
automatic, efficient washing. 
Less surface area and fewer connections of the 
distilling flask and condenser decrease the possi- 
bilities of contamination and loss. Design simplic- 
ity makes this improved apparatus easy to use. 
The steam generator is made from a 1500-ml 
flask. Distilling flask is made from a "Pyrex" 
brand glass cylinder. The condenser is of the 
Friedrich type. 
No. S 115-50 Steam Distillation Apparatus, including Steam 

f | t : t Generator, Distilling Flask, Condenser, and Thermometer, It ; q-,each -$-. -. ---- $45.95 

LA PINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVENUE, CHICAGO 29, ILLINOIS, U.S.A. * Area Code 312, 
REliance 5-4700 IN THE EAST: SOUTH BUCKOUT STREET. IRVINGTON-ON- 
HUDSON, NEW YORK * Area Code 914, LYric 1-8900. IN THE WEST: 2229 
McGEE AVENUE. BERKELEY 3, CALIFORNIA * Area Code 415, THornwall 5-3614 

ic> WITH 

,~~~~~~~~~~~~~~~~~~~ ........ 

AQUET Remarkably effective liquid detergent cuts through grease like a knife, yet is safe, gentle, 
even to tender skin. Convenient, always ready to use. Never cakes up. Packaged in handy, reusable, 
leakproof squeeze-bottle dispenser. Dependable-won't break down in presence of acids or bases. 
Fast-no scrubbing, scraping, wiping. Glassware dries by itself in 2 min., with no trace of film. 
CS 4000-AQUET, pint dispenser bottle...........................................................................................$2.05 ea., $22.15 doz. 
CS 4050-AQUET, gallon refill...................-.......................................................-.................................................................$4.95 ea. 
CHROMERGE The high performance labware cleaner that makes others obsolete! Simply add 
Chromerge to concentrated sulphuric acid, shake well for 30 sec., and the super-efficient chromic- 
sulphuric acid solution is mixed and ready to use. Safer-no boiling necessary. More powerful- 
removes even stubborn deposits, yet protects glass surfaces. Chemically and bacteriologically 
clean. Preserves capacity of volumetric wear, gives perfect miniscus for precise volumetric work. 
CS 1100-CHROMERGE, pkg. of 6 one-ounce vials ......... $5.95, case of 4 pkg. $21.00 

For beat results, ( t&211 W 4 

then treat with Chronlerge. \,.- SUBSIDIARY OF GREINER SCIENTIFIC CORPORATION 

26 N. Moore St., Dept., , New York 13, N. Y. 
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Iodine-131 Levels in Milk 

In his report "Nevada test fallout 
and radioiodine in milk" [Science 137, 
756 (1962)], R. E. Lapp suggested 
that an iodine-131 level of 100,000 
micromicrocuries per liter might have 
been attained after a "rainout" of 
I"3 over the Troy, New York, area on 
26 April 1953. The calculations used, 
while based on many assumptions, are 
reasonable and indicate that high levels 
of iodine in milk theoretically can be 
produced as a result of weapon test- 
ing. I would like to make the point that 
for Troy, New York, at that particular 
time, the levels of I"8 in milk in all 
probability never reached the calcu- 
lated levels. 

In upstate New York it is a usual 
practice of farmers to feed the cows 
in the barns until the grass has started 
to grow, the weather is warm, and the 
pastures have dried sufficiently to pre- 
vent destruction of the sod by the cows' 
hooves. Usually it is well into May be- 
fore most farmers allow the cattle to 
spend all their time on pasture and to 
obtain all their roughage from pasture. 

The weather records for the Al- 
bany Airport in 1953 reveal that the 
average temperature during April was 
48.30F. For 19 of the 30 days, night- 
time temperatures of 40'F or less were 
recorded, a value of 270F having been 
reported for the night of 22 April. 

From the rainfall records it appears 
that the spring of 1953 was exception- 
ally wet. Precipitation collections of 
3.4, 2.1, and 6.2 inches above normal 
were recorded during March, April, 
and May, respectively. The normal 
rainfall for these months is about 2.5 
inches. In April there were only 8 days 
in which no rain fell. Since 26 April 
is early spring in New York, it is prob- 
able that there had been little growth 
of grass. This lack of forage, the wet 
days, the cold wet nights, and the wet 
soil make it unlikely that many cows 
had had access to pasture during that 
period. Even cows that may have been 
grazing during the day were certainly 
being supplied with their normal win- 
ter amounts of silage, hay, and grain 
during the night in the barn. For these 
reasons it is very unlikely that the 
levels of I"I in milk of the Troy area 
during the period in question came 
anywhere near the levels calculated by 
Lapp. In view of the wide publicity 
the calculations are likely to get it is 
important that the situation be assessed 
correctly. 

The I't level in milk is not the only 
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a-DPN and a-DPNH 
a-Isomer of Diphosphopyridine Nucleotide 

Nicotinamide Adenine Dinucleotide 
Sigma was the World's first producer of high 
purity /-DPN-Now Sigma is the World's first 
producer of a-DPN and the first to produce 
/3-DPN free of a-DPN. 

The metabolic function of a-DPN is unknown; 
however, the ready availability of a rather high 
purity preparation should greatly facilitate such 
studies. 

We are pleased to offer- 

a-DPN, from Yeast 
Purity Approx. 95% 

250 mg-$110.00 
100 mg- 55.00 

25 mg- 20.00 
10 mg- 10.00 

a-DPNH-Chemically Reduced 

Purity Approx. 90-95% 
100 mg-$200.00 

50 mg- 120.00 
25 mg- 72.00 
10 mg- 36.00 

5 mg- 21.60 

We are pleased to announce reduced prices on: 

Phospho(enol) Pyruvic Acid 
New-BARIUM Salt 

May be used directly in many systems without removal 
of Barium 

100 mg-$ 4.90 
500 mg- 23.00 

1 gm- 41.00 

Also Highest Purity- 

Cyclohexylammonium Salt, 
Crystalline 

25 mg-$ 3.40 
250 mg- 20.00 

1 gm- 57.00 

Sodium Salt, Crystalline 
25 mg-$ 4.75 

250 mg- 26.75 
1 gm- 84.00 

Our New Reagent Catalog is now available. Let us know if 
you failed to get yours! 

Help us keep your address correct-Tell us where you 
formerly were so we can delete the old address. 

Day, Station to Station, 
PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

The Reserch Lahoratores of 

S I S 1\/1 A\c EM I CA L C OM PAN Y 
3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 

_~~~~~~ 
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DESIGN FOR RESEARCH 

Z E TOPAN 

A truly universal microscope for all microscopic 
investigations. Ingeniously designed for maximum 
working comfort and operational ease. All transitions 
are instantaneous, versatility unlimited. Built-in 
illuminating systems for transmitted, reflected and 
mixed light. 

_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ... .. . 

PHASE ANOPTRAL CONTRAST * FLUORESCENCE AND 
CONTRAST FLUORESCENCE MICROSCOPY *- COMPONENTS 
FOR RESEARCH IN POLARIZED LIGHT AND FOR METAL- 
LOGRAPHY * MICRO-PROJECTION ATTACHMENT * CINE 
AND PHOTOMICROGRAPHY * UNIVERSAL CONDENSERS M 
COMPLETE RANGE OF ACHROMATIC, APOCHROMATIC, 
FLUORITE AND FIELD-FLATTENING OBJECTIVES 

Ask for a demonstration or write for full particulars: 
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CUSTOM BUILT 
ENVIRONMENTAL 

CHAMBERS 

by Harrington 

-)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. |. .... ........,..-;-.; 

5..: - ........ ~~~~~~~~~~~~~~~~.- .. .. .. . . . 

,4 .... i. '.-., 

TALL PLANT 
GROWTH CHAMBER 

GR-31 0-s 

AUTOMATIC DAYLIGHT 
SEED GERMINATOR 
SG2-40-f g 

We will design, build and instru- 
ment environmental chambers to 
meet your exact needs and speci- 
fications. 

For quality and precise tempera- 
ture control, light, humidity and 
other desired variables rely on 
HARRINGTON Custom Built Envi- 
ronmental Chambers. For catalog 
write or call H-arrington Enter- 
prises. 

HARRINGTON ENTERPRISES, INC 42 WS 5t AVENUE 

E..UGENE, OREGON.. 
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point of Lapp's article; the opportunity 
to use this situation to test the "linear 
response" theory is proposed. If the 
I... levels in milk never did attain the 
calculated values, as appears to be the 
case, failure to observe an increase in 
the incidence of thyroid cancer in chil- 
dren in the 9- to 11-year group would 
not be valid grounds for rejecting the 
"linear response" theory of radiation 
damage. Moreover, in the event that 
an increase in the incidence of thyroid 
cancer was observed in this age group, 
how valid would it be to assume that 
this was due solely to the high I"s 
levels that might have been present 
in milk in April 1953? 

FREDERICK W. LENGEMANN 

377 Congressional Lane, 
Rockville, Maryland 

Lengemann contends that because 
of the late spring of 1953 there was 
delay in putting the cows out to pas- 
ture in northern New York and that 
thus the iodine- 131 levels in milk did 
not come "anywhere near" those which 
I estimated. In preparing my report I 
did check the normal grazing period 
for the Troy area and found that it 
coincided with the time period of rele- 
vance to the Simon shot fallout. I dou- 
ble-checked this point by referring to 
Public Health Service measurements 
of I"~ contamination in milk in the 
Troy area in May of this year. While 
inclement weather may have delayed 
normal pasturing in 1953, I estimate 
that the radioactive decay involved 
would not have reduced I"~ uptake by 
a factor of more than 2 or 3. Other 
factors, such as sluice-off effects due to 
the heavy precipitation, could have been 
more significant. However, I did reduce 
the estimated maximum radiation dose 
to the thyroid by a factor of 3. 

In reviewing my original paper I 
find that I underestimated the incidence 
of thyroid cancer by a factor of about 
4. I used statistics on thyroid cancer 
deaths rather than thyroid cancer cases. 
The latter would of course be appli- 
cable to a thyroid survey. 

Measurements of the intensity of 
fallout in the Troy area were very 
limited; it is entirely possible that the 
fallout field was more intense than that 
inferred from the actual spot data. 

As for the question raised by Lenge- 
mann about the validity of attributing 
any thyroid cancers to the Simon test 
fallout, I pointed out in my report that 
the case histories would have to "cor- 
relate with the intake of fresh milk in 
the April-May period." Apart from 

it's NEW from 

MISCO 

AM~~~~~I 

WATER BATH SHAKER 
Numerous applications in the 
fields of chemistry, biochemistry 
and microbiology. Ideal for use 
in studies involving bacterial in- 
cubation, fermentation, enzyme 
work, tissue culture, extractions, 
diffusions, etc. 

For all procedures requiring tem- 
perature controlled conditions 
while undergoing agitation. 

SPECIAL FEATURES: 

Temperature control-ambi- 
ent to 90'C with regulation of 
+ O.20C. 

Tank is a stainless steel drawn 
tub, no welds or seams. 

Write for descriptive literature. 

MICROCHEMICAL SPECIALTIES CO. 
1875 EASTSHORE HGWY.U 

BERKELEY 10, CAL. 
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this, I assume that the investigators 
would employ reasonable methods to 
rule out cancers induced by radiation 
diagnosis or therapy and that no cases 
of previous pathology would be in- 
cluded. 

However, Lengemann seems to have 
missed the main point of the report- 
namely, that the continental tests in- 
volve radiation dosage to humans in 
excess of any previously acknowledged 
levels. The single instance of Troy, 
New York (for which I managed to 
assemble some data), suggests the pos- 
sibility that a thyroid survey might re- 
veal evidence of radioiodine injury. 
But should this not be the case, other 
areas closer to the Nevada Proving 
Grounds, such as the Salt Lake City 
region, should be surveyed. I hope that 
the Public Health Service will under- 
take such surveys in the near future. 

RALPH E. LAPP 
1315 Park Terrace Drive, 
Alexandria, Virginia 

Life on Mars 

The article by G. V. Levin et al. 
[Science 138, 114 (1962)1 on a device 
("Gulliver") for detecting microorgan- 
isms on Mars is fascinating. There are 
so many parameters of the testing ap- 
paratus which might be changed to 
improve the chances of a successful 
test that I suspect the authors will be 
inundated with suggestions. 

The article suggests that a solid me- 
dium may be used instead of broth. 
If this is done it should be possible to 
use several different media in sepa- 
rated compartments, with a single de- 
tector for radioactivity. This would be 
an important change, since the me- 
dium seems to me to be the point most 
susceptible to improvement. 

The medium outlined by Levin et al. 
would be too rich for many terrestrial 
microorganisms. It might be worse 
for organisms on Mars. If Martian 
life forms originated there, their stereo- 
specificity could be the reverse of that 
found on earth-D-amino acids and 
L-sugars. In this case-and in many 
others which can be imagined-the 
complex medium would probably be 
toxic. (Similarly, the solidifying agent 
in the medium should be one of the 
silicones rather than agar.) I suggest 
an inorganic salts medium whose only 
carbon is traces of labeled acetate, 
glycerol, and glycine. 

The article on Martian environ- 
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ments by F. B. Salisbury [Science 136, 
17 (1962)] implies that Martian sur- 
face water may be of very high osmotic 
pressure, and this is a second parame- 
ter I should like to see varied. For 
example, if no radioactivity were de- 
tected after some reasonable period of 
incubation, it might be possible to 
release crystals of sodium chloride 
into the media. 

It seems to me that it would be 
better to use all communication chan- 
nels in "Gulliver" for experimental 
portions of the program than to re- 
serve half of them for controls. A 
metabolic inhibitor (chloroform?) 
could be added to the entire system 
shortly before the end of transmis- 
sions, serving the same purpose as 
the control described by Levin et al. 

Any biologist can think of many 
other variables which might be im- 
portant: temperature, light, humidity, 
metabolite concentrations, and so on. 
To the men who will make the final 
decisions, I can only say: Happy hunt- 
ing! 

STANLEY A. ZAHLER 

Laboratory of Bacteriology, 
Cornell University, Ithaca, New York 

I have just read about "Gulliver" 
in Science. This letter is an ecologist's 
plea to NASA and its foreign counter- 
parts to refrain from landing anything 
on Mars (or on Venus) until they 
are able to send a man trained to look 
for evidences of life or to bring back 
a sample of Martian material. 

The authors of the Gulliver piece 
recognize the danger that possible con- 
tamination with organisms from the 
earth might leave us forever in doubt 
about the nature or even the existence 
of indigenous Martian life. They feel 
that this project is important enough 
to justify the risk, if suitable precau- 
tions in the way of sterilization are 
taken. I disagree. Mars is the best 
single hope for exobiology (or xeno- 
biology), and the questions that Mar- 
tian organisms might answer are fun- 
damental. 

It is now widely believed that, on 
the earth, organic matter evolved grad- 
ually in quantity and complexity long 
before the origin of life. If Mars 
should be back in the "primeval soup" 
stage it might take only a fragment 
of DNA from a dead microorganism, 
or a spore or pollen grain that stuck 
to the rocket in its passage through 
the atmosphere, to initiate an earth- 
type evolutionary process. 
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