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make two kinds of slides 
with a Polaroid Land Camera 

Two special transparency films turn a slides unsurpassed in sharpness, brilliance 
Polaroid Land Camera into an easy, instant and full tonal range It develops in minutes 
slide maker. And the cost is about 1/3 of the You load and shoot the transparency films 
average conventional black and white slide. the same way as standard Polaroid Land 

For line copy work such as charts and film Push button pull atab wait moment 
printed material, Polaroid PolaLine Land film and remove the transparency. After a quick 
gives you a fully developed transparency in hardening you put itin a snap togetherframe 
just ten seconds. lt's a very high contrast and it's ready to project with a standard 
material specifically designed to make slides 3?1 x 4 lantern slide projector You can use 
from line originals. The blacks are really both films in any Land Camera that takes 
black, the clear areas really clear. 40-series film except the J 66. 

For continuous tone work, another Polaroid Doesn't this make other kinds of slide 
Land transparency film (Type 46-L) produces making kind of old-fashioned9 



N. B. 6. DELIVERS BIOCHEMICALS, NOT EXCUSES! 

So the job's tough. Your laboratory is off an air 
route. But we'll get your order through. And it 
will be your order, too. N.B.Co. knows ... your 
needs are special and immediate. With 2600 vari- 
eties of biochemicals in stock, N.B.Co. checks 
every order carefully and ships it just as fast as 
you need it. Practically 24 hour delivery in the 
U.S.A., slightly longer anywhere else. Natu- 
rally, because N.B.Co. sells on a world-wide 
volume basis, you buy pure biochemicals at the 
lowest prices. If you need biochemicals now, call 

MOntrose 2-0214, Cleveland, Ohio, today! Or 
send for our FREE 2600-item catalogue. 
NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

Send for our free Aug., 1962 Catalog containing 
more than 2600 items. Fill out coupon and mail B a 

today for your copy. SC 
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Address 

City 

State ' Zone 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75g. 
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HIGH* l - PRECSIO 
CHROMATOGRAPH 
SEES, MEASURES 
ALL COMPONENTS 
The new Perkin-Elmer Model 226 Gas 

Chromatograph is the world's first high- 

precision chromatographic instrumental 

system. 

It employs the most advanced electronic, 

pneumatic and thermal control components 

and subsystems to optimize the perform- 
ance of high resolution Golay and packed 

columns, the flame ionization detector, and 
the first automatic, truly linear, temperature 
programming system. Its unmatched speed, 

resolution, reproducibility, and quantita- 
tive precision facilitate automatic analysis 

of virtually any organic mixture amenable 
to gas chromatographic separation. 

For the petroleum chemist who wishes to 
resolve all of the components in a gasoline 

or gas-oil. 

For the biochemist who wishes to analyze 

steroids, lipids, amino acids or saccharides 
precisely and rapidly. 

For the food chemist who must sense and 
measure the marginal traces of components 

which contribute to flavor or aroma. 

For all chemists who require the finest per- 

formance, precision and convenience in 

gas chromatographic analysis. 

Golay chromatogram above shows sep- 
aration of 103 components of reformed 
gasoline in 55 minutes. Note: iso and nor- 
mal butanes completely resolved at start, 
naphthalenes at end of run. 

For complete information, write Instrument 
Division, Perkin-Elmer Corporation, 910 

Main Avenue, Norwalk, Connecticut. 

VAY 
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The NK-3 Prism/Grating Spectrophotometer makes 
possible readings of extreme accuracy over a 

broader range than any other commercial infrared sys- 
tem. Highest resolution for fast, reliable analysis is at- 
tained at optimum scan speeds. And these results are 
achieved economically. 

In the NK-3, a Baird-Atomic Globar source, photometer, 
and prism monochromator are matched with a modified 
Czerny-Turner grating monochromator to achieve new 
standards of performance. Spectra are recorded on an 
11" strip format chart, or on expanded abscissa, with 
frequency marker pen for high resolution studies. 
Exclusive indexing mechanism, precision slit and fre- 
quency cams, insure accurate frequency reproducibility 
and constant energy throughout scan. An accessory for 
single beam operation is standard equipment. 

The NK-3 records an uninterrupted spectrum from 
5000cm'1 to 400cm-1, in 7 minutes, with resolution of 
approx. lcm'1 at all frequencies, using automatic scan 
control. Linear absorbance and ordinate scale expansion 
are available as well. 

Full information, spelling out the unique advantages of 
the Baird-Atomic NK-3 is available. Write today to 
Advertising Dept. for Brochure SC-300. 

Engineers and scientists: Investigate challenging oppor- 
tunities with B/A. Write Industrial Relations Director. 
An equal opportunity employer. 

J _ "4 IAqD -A ROM/C, INC. 

? | /rniersi~yRoaad Camb/dgee36 3ass. 
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Compressed Gas Notes 

Gas Sterilization with Ethylene Oxide Mixtures 
The science of sterilization has been 
changing over the past few years. Gone 
is the necessity of lengthy exposures to 
high heat to insure effective sterilization. 

Heat and moisture-sensitive items, often 
ruined by long exposures to steam, can 
now be effectively and completely steril- 
ized by the turn of a valve. The valve is 
on a cylinder of sterilizing gas called by 
different proprietary names, but consist- 
ing of Ethylene Oxide plus an inerting 
non-toxic, non-flammable gas to render 
the total mixture either non, or less 
flammable. For most sterilizing pur- 
poses, Ethylene Oxide concentrations of 
450 to 1000 milligrams per liter of cham- 
her space will be sufficient to provide a 
100% kill. 

Mixtures 

The sterilizing mixture can be com- 
pounded in a number of ways to render 
the mixture more or less concentrated in 
Ethylene Oxide, or to have higher or 
lower cylinder pressure to suit the needs 
of the sterilizer function and design. The 
Matheson Compressed Gas Catalog lists 
sterilizing gas mixtures available from 
stock from all 3 Matheson plants. Special 
mixtures of any concentration of Ethyl- 
one Oxide are available from Matheson. 

Fig. 1 illustrates the type of cylinder 
used to package sterilizing gas mixtures. 
the picture represents the sterilizing 
gas in two phases-liquid and gas. An 
eductor tube extends into the liquid 
phase of the mixture. When the cylinder 
valve is opened, the vapor pressure of 
the mixture forces the liquid out of the 
cylinder, through the eductor tube and 
valve. From there, the mixture may be 
piped directly to a sterilizer where the 
mixture will vaporize and do its job. 
Another method of dispensing the mix- 
ture to a sterilizer, is by first discharging 
the liquid into an expansion tank where 
it is allowed to completely vaporize. The 
mixture is then automatically fed from 
the expansion tank to the sterilizer as a 
completely mixed and vaporized gas, in- 
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suring a homogeneous mixture through- 
out the sterilizer. 

Advantages 
Here are some of the advantages gained 
by the use of gas sterilization: 
Rapid action. All forms of organisms 
destroyed at ordinary temperatures. All 

Gas 
phase 

Eductor 
tube 

= v*- Liquid 
phase 

Fig. 1 

types of substances and many packag- 
ing materials can be penetrated, allow- 
ing completely packaged items to be 
sterilized. (Even the pages of a closed 
book can be effectively sterilized.) Low 
toxicity to humans and animals. Can 

be rendered non-flammable. Convenient 
to handle. Easy storage. Gas completely 
removed by aeration; no residue. Non- 
corrosive. 

Typical Applications 
Here are a few of the items that have 
been effectively sterilized with sterilizing 
gas containing Ethylene Oxide: Plastic 
bandages, polyethylene bottles, packaged 
catheters, penicillin, surgical - sutures, 
blankets, leather, wool, cotton, nylon, 
paper, plastics, foodstuffs, glassware, 
airplane cabins, railroad cars and buses. 
We are equipped to supply sterilizing 
gases in regular or special formulations, 
in a variety of cylinder sizes. Our Sales 
Engineering Department will be glad to 
furnish further details and quotations 
concerning your needs. We will welcome 
your inquiries on gas sterilization. 

BENVICIDE 
Matheson is the exclusive producer, in 
cylinders, of BENVICIDE, a registered 
trade mark of Ben Venue Laboratories. 
This is a mixture of 11% Ethylene Oxide 
in halogenated hydrocarbons. This type 
of mixture has the added advantage of 
giving a higher volume percent of Ethyl- 
ene Oxide in the gas phase (while still 
remaining non-flammable), compared 
with Carbon Dioxide mixtures of similar 
weight percent, thus offering more rapid 
sterilization at low chamber pressures. 

Sterilizing Bulletin Offered 
Check and mail coupon for our 8 page 
bulletin and price list on sterilizing mix- 
tures, giving references, procedures, 
handling, etc. Our general catalog, list- 
ing all our gases, gas mixtures and 
equipment is also offered. 

I The Matheson Company, Inc., P.O. Box 85, E. Rutherford, N.J. 

| Please send the following: 

a Matheson Compressed Gas Catalog 0 Sterilizing Gas Mixtures Bulletin and Price List 

I Name 

F ir I 

Address 1 
I City State 

789 
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Vanguard 4 pi AUTOSCANNER reduces 
background to less than 10 cpm., 
revolutionizes counting of H3, C14, and S35 

Vanguard's new, completely transistorized 
Model 880 Low Background AUTOSCANNER 
revolutionizes chromatogram scanning of 
low-energy, beta-emitting radioisotopes. Spe- 
cially designed to meet the exacting require- 
ments of medical, agricultural and pharma- 
ceutical research, the AUTOSCANNER utilizes 
the most advanced electronic and mechanical 
design, integrated into a compact, one-piece 
console. With the Model 880, analyses can 
be performed with the highest possible degree 
of sensitivity-even when counting tritium, 
carbon-14 and sulphur-35. 

NEW STANDARD ACCESSORY, TOO! Also avail- 
able is the new, exclusive Vanguard Model 
880ADS, a completely automatic system for 
quantitative integration and digital presenta- 
tion of radioactive zones. For complete de- 
tails concerning either the Model 880 or 
Model 880ADS, please write or call. 

m~~~~~~~~~~hhmmhh~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~m~~~~~~~~~hmhhwE U ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

REQUEST THIS BROCHURE-__ 
See how you can achieve the 
highest detection eff iciency 
available for chromnatogramn U Features 4 pi scanning-counts radiation on 
scanning. Booklet outlines dis- both sides of strip simultaneously- 
tinctive features and lists all U Reduces background to less than 10 cpm. 
operational characteristics of * Completely transistorized for longer, more re. 
the Model 880 AUTOSCANNER. liable performance 

*iiiiiiii-ll~lll Us ----1 Handles chromatograms 1? to 4 cm. wide in 
lengths to 100 ft. 

* Gas and power shut off automatically at end lip " ~~~~~~of scanning period 

__~~~~~~~~~~f and trailing edge ofstip 

_ _ K K 1 --- 5 1 -l~~~~~~~ Wndwls gas-fow gege etcto 

RENUSTRUMHNS CROMPANY- 

Diiesigeatres and Manfatues ofl Prcso Rnsdumenstoo Researchund .O Box 244s th aange 10 ini * letoo -55 
Rpegaional OffiacstewYrktiew Yorkf2 Fit Avmpenue, y TN7198rarancisoriCadiforna15 lngew, motomer StreErok201 
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CALZIS--.FRNC IRSCP hw sraeflw ydvitosi 
intrfeenc bands, at... let. Riht.irulr.nerernc.bns.roucdbya.phr 

Measure surfce.roughnes 

from 1.2 to 80 millionths of an inch~....... ... 
Deerin rugnesofa upr insedsufae it heCal A0. hesrfcestucur.onbeviwe.aareulr.efece 
Zeiss~~~~~~~` .nefrne.irsoe.Cekfripefc.n.i.irsoe mg ra an intefernce.mag..Boh.wite igh 
curved and flat surfaces........ Se.u.podcio.sanars Se.n.oohoai (re)talu ih sucsaeaalbe 
whether finishes fall within pre-set roughness tolerances. Meas- The stage on which the test piece is placed is tiltable for proper.. ....... ure thickness of transparent films, coatings alignment of surface to be tested. During~~~~~~~. . ... .. . 
and anodized surfaces~~~~~~.... Tet for intac,.praio.henmbr.finefeenebad 
the inside of a jball rae .ite dietl r.y..sdfo.hemasrmntcn.evaid 
means of a replica method. A photographic The Interference Microscope is a com*~~~~~~~-U 

affachment is available~~~77 toke.rcrs.fpc.isrmet nl... x92in pr 
theexmiedmaeril.Thsear soe f tos reeaslytrind n is se Echin 

the... thigs ou an o 7wth hsisrmn.srueti qipdwth3m imcrir 
The objective o the Inerferenc Micro'For a dscriptio of theinstrumnt, sen 

scope are mounted on a revolving nose..for.our.literature..Upon request, we.will 
piece and can quickly be changed to pro. be gta~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i to arrange for a demonstration.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... .. 

Carl. Zess In., 44.FftAe..ewYok.8,N.. 
14 SEPTEMBER 1962 791~~~~~~ .. .. . . .......... .. 



S/P Microtiter System takes less reagent, less space to do 

8 serial dilutions simultaneously 
Compare the Microtiter System* to traditional test 
tube technics and you'll see that you use not only 
less reagent and space, but less sample and glass- 
ware, too! You need as little as 0.025 ml of sample 
and reagent, and far less time-eight complete 
12-step serial dilutions take just 60 seconds. Repro- 
ductibility and reliability are comparable to macro 
technics. 

The Microtitering Plate takes the place of 96 
test tubes. Sample and diluent are introduced with 
pre-calibrated Pipette Droppers. Serial dilutions 

are performed with pre-calibrated Stainless Loops. 
Although there is much more to be said about this 
complete system, we think that a brief demonstra- 
tion by your S/P Representative will be more con- 
clusive. Ask him today, or, for a detailed pamphlet, 
write to our General Offices. On second thought, 
why not order an Introductory Set today. 

No. B1190-S/P Microtiter System, consists of Storage Case, 16 Plates, 
6 Pipettes, 36 Loops, Loop and Pipette stand and Loop rack... .$330.00 
No. B1195-Introductory Set, consists of 2 Plates, 2 Pipettes and 4 
Loops ..$49.50 

*Manufactured by Cooke Engineering Co. 

O 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 York - San Francisco - Seattle * Washington 
Export Department-Flushing 58, L. I., New York. In Canada: Canadian Laboratory Supplies Limited. 

In Mexico: Hoffmann-Pinther & Bosworth, S. A. 



~~~~~~~~Now! 

- hatin tap 

This heating tape is especially designed for Uniform heating: Glas-Col laboratory 
laboratory use where the tape must be type double-element heating tapes* pro- 
applied and removed frequently. BOTH Of duce a uniform heating pattern. 
the parallel leads of heating elements termi- 
nate at the SAME end of the tape so that a No burnouts: Nichrome heating elements 
heater cord can be attached easily. will not burn out even when used far be- 

yond assigned wattages. Glas-Col tapes are 
The heating elements in these tapes consist tested at 1000 volts for electrical break- 
of two Nichrome ribbons running parallel through. They'll give years of service when 
to each other with an insulated space be- used below 4800F which is the temperature 
tween them.. each ribbon is covered with limit of the tape's silicone rubber covering. 
glass braid and then with a tough, pliable I 

silicone rubber. The tape can be attached Available in ?" and 1" widths, in stand- 
to steel pipe by small magnets, or tied to ard lengths from 4 to 40 ft with plug and 
glass tubes. cord, or in any special length. 

II 
Waterproof: If water is spilled on Glas-Col I Single-element tapes for 
heating tapes, the possibility of shorts and i production applications. II 

electrical shock to laboratory personnel is Single-element tapes are ideal for instal- I 

eliminated. lI lotions requiring extremely long lengths l 
I . . .300 feet or more. Example: for heating I 

Flexile: Gas-Co heatng taes ar ex- 
I I 

Flexible: Glas-Col heating tapes are ex- I pipe lines, or large production, or pilot I 
tremely flexible. They're only 1/16" thick, I plant receptacles. 
yet are very tough and durable. L l 

?Patents Pending 

Heater tape /2" wide with twistlock and heater 

Send for Bulletin 4-B-1 cord, shown on 1" glass tube. 

Glas-Col Apparatus Company, Dept. SC 
711 Hulman Street, Terre Haute, Indiana 

Glas.Col is the world's largest manufacturer of heating mantles .. and : 
produces al complete line for laboratory, pilot plant, and chemical process l 
heating applications. 

14 SEPTEMBER 1962 793 
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One of a series briefly describing GM's research in depth 

Adhesion: 
describing an elephant of science 

Adhesion has certain similarities to the elephant the blind 
men were asked to describe. This interdisciplinary subject 
has occupied the talents of the physicist, chemist, 
mathematician, metallurgist, and polymer scientist. But 
still, what adhesion is-its mechanisms and principles 
-seems to have eluded an overall scientific theory. 
Perhaps not for long. 

Food for inductive thought is being gathered from 
fundamental research studies around the world. At the 
General Motors Research Laboratories, for example, recent 
experimental work by our polymer scientists has supported 
the idea that adhesion is dependent on: 
(1) specific chemical groups in the adhesive film 
(2) surface roughness of the metal substrate to which 

the polymeric film adheres. 

Particularly, through a range of polymers synthesized in the 
lab, they have found that the more available the electrons 
in the chemical groups, the stronger the adhesion. 
Similarly, the rougher the metal surface, the more force 
required to break the adhesive bonds between the polymeric 
coating and the substrate. 

This experimental approach is enriching our understanding 
of some of the fundamentals affecting adhesion. It is also 
finding practical use in General Motors, helping in 
improving the adhesion of paint, rubber, plastics, and 
metals to each other. It's another example of GM's 
continual quest for-A BETTER WAY. 

General Motors Research Laboratories 
Warren, Michigan 

Chemical 
Groups I 

- N (CH3)2t_ 
-cZ~ -0C2 H L o 



the x-ray diffraction METHOD is so unique in its analytical versatility 
that its uses know no end 

x-ray diffraction EQUIPMENT by PICKER is so unique in its technical versatility 
that it broaden s and sharpens application 

_____________of the x-ray diffraction method 

the many INNVAIONS present in this advanced equipment contribute 
easier operation and higher resolution to the task 
some of these innovations... 
A monitor-controlled full-wave x-ray generator. 
A biplane diffractometer you can use horizontally or vertically. 
A diffractometer with integral x-ray tube, specimen and detector. 

Take-off angle adjustable without disturbing beam-specimen alignment. 
Independent Omega drive to reveal anomalous orientation in single crystals. 
Shutters that provide maximum radiation safety. 
Unmatched variety of scanning modes. 
PLUS 

A remotely-operable SYNCHRONITOR that coordinates the whole system of 
components and circuitry. 



VACUUM COMPONENTS 
PUMPS * VALVES * BAFFLES * GAUGES 

The best performing and most re- 
liable vacuum components come i I 
from NRC. All these components R ~ n c Subsidiary of National Research Corporation 

are shipped from stock. For addi- CORPOATI 160 Charlemont St. Dept. 251 

tional information, write for prod- EQUIPN 0 Newton 61, Massachusetts 

uct data sheets. Area Code 617, DEcatur 2-5800 

...... 
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F DIFFUSION PUMPS: i SLIDE VALVES 
( 

0 
. 4jTC 

d. 0 T 

NRC's new, "HS"Seiess 
Diffusionx Pumps is the 
only high speed line with 
fractionating design, no su~ 
per heating necessary, and 
low back-streamng fortop, 
reliable performance and 
cleanest, lowest vacuum. 
"HS"f pumps available in 
4", 6" 10" and 32" sizes. 

The new NRC Slide Valves are the best by 
comparative tests. The "HC" Series valves now 
provide valved systems with very high and 
ultrahigh vacuums (10-8 torr and lower) at 
conventional prices. Available in 4" and 6,' 
sizes. 

L.X e ..... @ ; ;.v. ..................... ........ v u0 i j. ,, ,,,,, .3 .... , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .... ... 

CRYO AND 'MOLECULAR 0 0 VACU0UM GAU0GES: 7~ 1 

_From 1 x 1O- to 1010 torr rage,' t. most 
-:acurate, e$liablegauge in NRC's improved 

Bayr~~~ tye the Mode 751. 

. At preses ,'eow 1 x 1n to, "heres9 W o iy 

_ 6 ;S -; 0 t~~~~~~one rell sat isfacry. gaulge; commerciall 

NRC's Circular Chevron Cryo Baffles pro- &. Th 752S is no X.ay _imite }i 
vide exceptionally high conductance for mantue les "gv:=- as. y because ther is3 nof;, ., 

hot, fiamentis 50 imes mre senstieta 

maximum useful pumping speed. ,>; % Bayard =per gauge Theresul is j 

NRC's new Molecular Sorbent Baffes pro- mer -acc belo IQu tr tha ay ohe 
vide truly clean vacuums by use of three gage It0 yo rell watX acurte, 0ep 
full trays of sorbent material (Zeolite) and r ducibl e m eaui0;emets teultrahigh vacuu 
built-in heater for regenerating easily, ~ -ae us 0the Mode 762.- 0f 0 00i 0 

MANUFACTURING PLANTS IN NEWTON, MASSACHUSETTS AND PALO ALTO, CALIFORNIA 

796 SCIENCE, VOL. 137 



:REEZE-DRY 
VITH THE 

tePP S1IBLIMATOR 
. . a unljae new concept in t6ee3t-dtyin9 

hieviny t0th 
wet efuiriment col land 

cteased dtyin9 eddiciency. 

ir 
E S E A R C H 

and 
I PRODUCTION 

of 

' HA.M A CELTJTIQA.LS 

Economy in original equipment cost plus rapid drying rates are 
inherent in the Sublimator design. Condensing coils are built 
into the chamber containing the materials to be freeze-dried 
Result - water vapor traverses an extremely short path be. 
fore being condensed. And the space conserved by eliminating 
a remotely located condenser is effectively utilized to house the 
complete equipment in a remarkably compact, mobile cabinet. 

Ultra-high quality production is routinely achieved in the 
fully automatic Sublimators. Usable tray areas are available 
from 4.5 sq. ft. to 166 sq. ft. Sublimator features include- 
sterile operation - stoppering under original vacuum - froni 
panel mounted controls - reverse cycle defrosting. The large, 
glass-clear Lucite? vacuum chamber closure provides an un- 
obstructed view of all shelves and the condensing coils. No 
plumbing connections are required - simply plug the single 
electric cord into a suitable outlet. 

For full details on the modern, economical Sublimator freeze- 
drying method, write 

LPP INDUSTRIES, INCG 
GARDINER, NEW YORK 
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Chromosorb, inert column-packing aggre- 
gate, is a specially treated grade of J-M 

Celite", the diatomaceous silica that was used 
in earliest gas chromatography studies. 

You always get a good "picture" 
with Johns-Manville Chromosorb 

As an aggregate in gas-liquid parti- 
tion chromatography, J-M Chromo- 
sorbO gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb components being 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 . .............0 l. 
pH (avg.) .................................. 6-7 
Surface Area-sq. m./gm. (avg.). 35 

For chromatographic studies... 
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. 

JONfHS -MANVILLI 

JOHNNS MANVILLE 
PROD U C 
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UNEXCELLED OPTICS, MECHANICAL RUGGEDNESS 
AND A VERSATILITY AS FLEXIBLE AS YOUR NEEDS 
These things will irhpress 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 'feel'; 
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. S9 

NIKON INCORPORATED * Instrument Division * 111 Fifth Avenue, New York 3, N. 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. 

VISIT BOOTH 21 AT THE NIH EXHIBIT 
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SPECIAL PLUG-IN CONTROL MODULE 
*0.25% accuracy *Snap-on cartridge pen 

Optional C-1 case and 0 High dynamic performance (15 assembly 
D-1 cart extend use- inch per second pen speed) * Precision 10 turn attenuators 
fulness of basic HR. * 1 MV per inch sensitivity permit recording of wide range 
95T X-Y Recorder. 0 Vacuum paper. hold down of input signals 

Write for other avail- ~~~~~~~~system *Zener reference supply 

able accessories. Model~~~~~~~ 1R-5Tinc pe usraseo d pen turspe perit- rcringXai ofm Bs.Wide 
* 10MV pr inhsesitvity(1Mperinchsenitivtyvotionl)y 1 f MV per inCh segnasitivityrangled ofsinpu selcignals 

* acuumbl papeicnrhold mdowul Zneeefrncsupl 
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FREEZE DRY EQUIPMENT 
Models for laboratories and pilot plants. Used for the 
preservation and concentration of labile substances. 

WATER STILLS and DEIONIZERS 
STILL capacities from ?2 to 500 gal. /hr. Steam, Electric or 
Gas heat. Automatic or manual controls. 

DEIONIZERS - Complete line ranging from 2 to 1000 gal. /hr.' 

STERILIZERS 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam 
models. Chambers 16" x 16" x 24" to 60" x 66" x 120" 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial 
cells and/or their byproducts on a continuous or batch basis 
under precisely controlled conditions. 

DRY BOXES 
Flexible Film disposable chamber. Economical, efficient and 
easy to use. Ideal for laboratory and production. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for operating, rearing and transfer 
of germ-free animals. Economical, disposable chamber. 

For good reason more and more universities, pharmaceuticals 
and industrials confidently specify AMSCO Freeze Dryers, 
Sterilizers, Water Stills and other specialized microbiological 
equipment. Each is designed and built to accomplish a specific- 
job better... more dependably.. and with less time and . ...... 
attention from the staff. 

If you have a problem in the area of technical microbiological 
equipment, a letter to our Scientific and Industrial Department . .... 
may lead to its economical resolution. 

Meanwhile we'll be happy to send along literature on any of 
the equipment illustrated. 

scIENTIFIC AND INDUSTRIAL DEPARTMENT ~ ~ ~ ~ ~ ~ ~ 0 
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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 

Sheraton** $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-$11.00 10.00-11.00 
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. 

'*4$ 4: :4 

,~~~~~~~~~~~~~~. ........5: 
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:::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ...... 

1......... 

5; ..... .x 
.:: . .. . .. 

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. 

Type of room: Single L Double a- Double, twin beds El Suite El Rates: Desired ......... ....... Maximum . 

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

DATES: ARRIVAL ............ A.M. . P.M . DEPARTURE 
(These must be indicated-add approximate hour, A.M. or P.M.) 

NAME ................................... 
(Individual requesting reservation) (Please print or type; 

ADDRESS ............................................................... 
(Street) (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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The SRL offers 
these advantages; 
TRANSMITTANCE OR LINEAR 
ABSORBANCE RECORDING- 
simple conversion by interchanging 
logarithmic and linear gears. Log 
gears-precision generated-produce 
ultimate accuracy of log function. 
FAST RESPONSE-less than one 
second required for full scale pen 
travel, for faithful transcription of 
peaks and valleys in the curve. 

ACCURACY-h% or 20 microvolts, 
which, coupled with the wide chart, 
provides more than sufficient reading 
accuracy-especially important when 
considering alternative applications. 
REPRODUCIBILITY-to a frac- 
tion of a millimeter, ensuring that 
the accuracy of analytical measure- 
ment is not limited by the measuring 
instrument. 
SPECIAL CHART-wide 240 mm 
scale (0 to 100) for best reading accu- 
racy. Zero point is at left for logical 
presentation of wavelength axis. 
VARIABLE LINEAR RANGE- 
permits full scale presentation of any 
%T range from 0-10 to 0-100. 
LOG RANGE SELECTION-per- 
nits full scale presentation of either 
0-1 or 1-2 absorbance ranges. 
SYNCHRONOUS SWITCHING- 
for convenient, simultaneous engage- 
ment of scan and chart drive from 
one switch position. (Scanning with 
DU requires SERA attachment.) 
TRUE POTENTIOMETRIC 
RECORDING-variable range 
accomplished by adjustment of poten- 
tiometric bridge network-indepen- 
dent of input circuit resistance. 
VERSATILITY-useable for all 
other laboratory recording applica- 
tions through use of standard 
accessories. 

S-72180-50 RECORDER-POTEN- 
TIOMETRIC, LINEAR-LOG RE- 
CORDING, SARGENT MODEL 
SRL (PAT. NO. 2,931,964). With 
integral panel control to adjust range 
from 0-10 to 0-100 millivolts and with 
alternate logarithmic recording of 0-1 
or 1-2 orders by interchange of preci- 
sion generated linear and log gears in 
the pen drive system, for highest 
accuracy. Ranges from 0-10 to 
0-100%T and- 0-1 or 1-2 absorbance 
are provided. Complete with 1 
roll of S-72167 chart paper and 
with cables for connection to the 
spectrophotometer ......*. $S9700 

SARG ENT 
Scilentific: Laboratory Instruments 
Apparatus * Supplies v Chemicals 

LE. I.SARGENT & CO.. 4147 W. FOSTER Act. CHICAGO 31, ILLINOI 
Detroit 4, Mich..Dallas 35, Texas * Birmingham 4, Alas 
Springfield, New Jersey . Anaheim, California 

Write for bulletin SRL 
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CYANAMIDFINE CHMICALS EPARTMET manufacture agrade o.diocty sodium. sufsc 
cinate that equals or exceeds all the N F specifications of product quality This superior~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
grade inrese te.edca ad.omeicapliaton o.DS 

In iron formulations and other potentially constipating products, DIOCTYL SODIUM~~~~~~~~~~~~~~~~~~~X 

as a laxative. It is available in a variety of forms to meet the needs of specific formulations.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..:.Prvatzaton 
DSS enjoys O.T.C. status in dosages~. up to 30 mg./day... 
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REFRIGERATED.. . THE MOBILE COLDROOM, REFRIGERATED FROM COL- 
UMN TO COLLECTING TUBES... ON CASTERS GLASSWARE AND 
TURNTABLE TEMPERATURE-CONTROLLED. 

OTHER MODELS (for every program and budget) include CONTINUOUS (for long-term or over- 
night use) and SECTIONAL (for processing during fraction collecting). 

Send for Bulletin S-3-4000 for complete information. 

FOR AUTOMATIC ULTRAVIOLET MONITORING OF CHROMATOGRAPHIC 
ELUENTS WITH CONTINUOUS FLOW UV MONITOR. For use with all 
Fraction Collectors. 

UVISCAN makes possible speedier identification of compounds with great accuracy and auto- 
matically indicates, on a recorded chart, the test-tube in which the desired compound is con- 
tained. * Amplifier yields signal from 0.05 to 4 Optical Density. Easily accessible Flow Cell 

....... .... ~~with adjustable lightpath from 1 to 10 mm. 0 Minimum volume 0.125 ml.0 High Sta- 
bility. During 24 hours the baseline will remain constant within 0.5 my. Wave Length 
from 220 to 280 millimicrons.0 Linear or Logarithmic Recorders available. 

Send for Bulletin S-3-5000 for complete information. 

. . . . . .VARIBLE GRADENT.MIXR.FOR CHOMATOGRPHY. A UIQUE.AP ..... .....PARAUS.FO.PRODCING.RECISLY-COTROLLD.ANDREPROUCIBL ............... ... ... .....G R A D IE N T S....... .. 
. .... .. ................. . De eloped.t.the.Naional.In titutes.f.Healt 

........aks sal.hnesi.peii.orin.o n euto rain t m rve rsluin i 
.........eran.egon.f.hrm to ra s 
. . . . .Pesnt gaden dt.fr upictin n.nylaortoy 

........ .....* inl.apaats anbeusd o.upl ienicl raietssiutaeosl.t svealcoum s 
. ...........An.ume f.nepnen.rdins.fdffrntmleua.o oncspce cnbepo 

. . . . . . . . . . .duced.imultaneously 
. . . . . . . . . . . . . .en orBulein 5--600 fr om lee nfrm tin 

. MICROPUMP. .. .. 
. . ....EGLAE.FO.O.OLENSTHOGHCROATGAP..CL 

.. ......MN.A.APR-ST.ONTAT.OLME 
.. . . .. . . .. . .Features.: 
........* ONTNTFOWRAEofbffr outo 
............ADJUTABLE.OLUME from.5.ml.t.950.I/hou 
.........*AL CMPOENSwhih.rein.onac wth hesoven,.remad.o.tflo.o.gas 
....... .... ...Designed. .for..CONTINUOUS . DUTY 
...........* EXCEPTIONALLY.LOW COS 
. . . . . . . . . . . . . . end.fr Bu.etin S-. .00.fo.com lete n.o.mt.o. 

Othr uc . Laboatoy.Ad..ABOR.O..APARAUS. FLA~t EVAPOR~rORS R~rARY EVAPOMIX NUCHLER INSTRUMENTS,.INC... WA~~~~~~hR BOOS~~~~~~~~~~~~hRS~~~~ . . . . . . . .1VMENV 137.16h SteetFortL.eNew e.se 
_______________________________ Pho* 201-93-1188 r call .Y.C. drect.L0.7.... .;., :PRECISON INSRUMENT 
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Early microscopes known as Peek Boxes Elgeet-Olympus Model S-2 

IMKAGINE IF.... 

14 SEPTEMBER 1962 

ENSTACHIUS DIVINIUS, the early Roman scientific investigator and the other pre. 
Renaissance students of optical phenomena which inevitably led up to today's fine 
Instruments... imagine if ENSTACHIUS had enjoyed ownership of this fine ELGEET- 
OLYMPUS Model S-2 microscope. This new rugged and versatile student-teaching 
microscope with its inclined eyepiece is typical of the many new models extending 
to students the benefits of unsurpassed convenience, ease of operation, and efficiency 
combined with working comfort, resulting in maximum learning possibilities even over 
prolonged periods of close concentration. Standard Model S-2 with double revolving 
nosepiece hard-coated parfocal, achromatic- interchangeable 1OX (N.A. .25) and 
40X (N.A. .65) objectives. Choice of concave mirror or interchangeable 15-watt 
illuminator. $99.45 in lots of 5. Write for booklet. EI.GE El' 

ELGEET OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., 838 Smith St., Rochester 6, N.Y. 

811 
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us on your company letteread.a 

"SGA" Catalog 63 is off the press! It's slimmer than our previous Slv p M Syracse2,N. 
catalog 59 ... weighs two pounds less ... and is easier to handle, yet it 
contains more information-accomplished thru use of special-weight paper. 

All-new Catalog 63 is actually two separate volumes bound together EaytUs for your convenience. The 1136-page General Section lists thousands of _ ayt s 
modern scientific instruments, apparatus, appliances and general laboratory _*P Numbers in Sequence 
glassware and supplies. The 336-page Inter-Joint Section covers our entire -,Pg ednsApaeie line of interchangeable glassware. A 64-page cross-referenced index sep- ~Pg ednsApaele 
arates the two sections. General information 'is given in the 8-page preface. _*P Thousands of Illustraio~ns 
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YOU REALLY OUGHT TO LOOK INTO THE NEW IEC HN 
. a a A "COMPACT" WITH BIG CENTRIFUGE VERSATILITY 

Examine this superb new instrument. You'll 
see that IEC has built extraordinary versatility into this 
modern, compact, quiet-running centrifuge. 

Look at the angle head in the upper left 
picture, for example. It swings twenty-four 15 ml tubes 
at 3800 rpm - 2100 X G. Look at the horizontal head 
at the upper right. It swings six 50 ml tubes at 2670 
rpm - 1120 X G. These are just samples. You can 
acquire over fifty heads and accessories which can be 
interchanged in hundreds of combinations to perform 
an exceptional variety of work. 

You'll find the new model HN centrifuge con- 
venient and efficient, too. It has an automatic timer; 
smooth, stepless speed controller; an electric brake 
and a heavy gauge steel guard bowl. In fact, you'll find 
the features and versatility of the HN put it well into 
the work range of larger, more expensive centrifuges. 
It fills a universal need for an intermediate centrifuge 
with capacities formerly available only in larger cen- 
trifuges. It is priced well within the most conservative 
budget. Would you like complete literature? Write for 
12-page Bulletin HN. 

INTERNATIONAL d EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD . BOSTON 35, MASSACHUSETTS 



H I TAC H I Electron Microscopes 

featuring 

I u the new HU-11 
Hitachi, Ltd. of Japan, in advance of world- 

wide competition, announces the successful pro- 
duction of the HU- 11, the latest in electron 
microscopes. 

The new HU- 11 is an enlarged, high effici- 
ency electron microscope, guaranteed 8-10 
Angstrom Unit resolution, capable of probing 
the very basic structure of matter. This is pos- 
sible in the HU- 11 because it is equipped with 
a chromatic aberration compensating lens sys- 
tem, a development uniquely Hitachi. 

Other improvements include an enlarged spe- 
cimen chamber facilitating handling of acces- 
sories, an exhaust system trap reducing contami- 
nation to a minimum (therefore eliminating the 
need to disassemble the column), increased ex- 
posure area of photography permitting record- 
ing of high resolution diffraction rays. 

...and presenting the HS-6 
Hitachi's outstanding HS-6, the permanent 

magnet electron microscope, is equipped with 
four lenses (condenser, objective, intermediary, 
projection) with a resolving power reaching 25 
A.U. upwards and ensures an electron optical 
magnification continuously changeable from 
2,OOOx to 20,000x. 

The HS-6 is proving itself doubly invaluable 
photographically as an electron diffraction 
camera using an additional specimen stage and 
as the so-called "selected area" diffraction 
camera. (Camera chamber is loaded with 18 
cassettes permitting 36 successive exposures.) 

Simplicity of operation, mechanics and cir- -0_ 
cuitry make the HS-6 the ideal instrument 
for researchers in the most sensitive medical_ 
and biological fields.| 

{(4 
- 

~~~~~~~~~~~~~~For moZre detailed information gel in touch withI 

iC I - ERB & GRAY SCIENTIFIC, INC.| 
:?'~ C9' 854 S. Figueroa St., 5927 Riverdale Ave., 

Cable Address "HITACHY" TOKYO Los Angeles 17, Calif. New York 71, N.Y. 
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p ~THE NEW 

Announcing 16 new Cenco double wall ovens from which 
you can choose the interior capacity and lining, line voltage 
and mode of circulation that exactly meets your needs-. 
whether it be in the lab or on the production line. Every 
model offers these Cenco extras: 

two light weight adjustable shelves 

fully shielded Incoloy heater elements 

*temperature uniformity within 1.50 C 

*completely grounded by 3-wire line cord 

*choice of gravity or forced air circulation 

available with corrosion resistant aluminum liner 

3 11 1Pick the model that fits your needs from this chart- 

DIMENSIONS (W D' H-) ELECTRICAL 

CENCO NO. INTERIOR INSIDE OUTSIDE VOLTAGE CURRENT WATTAGE PRICE EACH 

95077-16 LU 14 x ! 4 w14 t be 17t xl26 115 100po n0 AC 750 $5.10y 

Smartly designed cabinets blend with modern Gravity7 SE 1 x14x14 i8e 17)0 x26 230 50/60 AC 750 197.00 

lab interiors' 95078-16 14 x 14 a I14 I8 x 17)5 x26 115 50/60 AC 750 195.100 

...I..........:. .*... 
*I* . .. ... .. .. _.. .. . ..... * 

1 * l 11 ; 

~~~~~~~~~~~~~~~~~~tw ght eghaustbe veshelvesaAUIU 

........ with a m:*fulemdecatere91 ele 
70 

with a aeaaleeial 
~~95005-16 19 x17 x20 23 x21 x32 115 50/60SAC 1200 245.00 

..111 ......... . I* m-uraniformity of t 1.5?C. LACQUERED 
95085-17 SEEL 19x17x20 23x21 x32 230 50,60 AC 1200 257.00 

-so. *o.- yv~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ ~ ~~ 0~~~~5060-16 19 x17 x20 23 x21 xe32 115 50/60 AC 1200 260.00 
95086-1 19 x17 x20 23ex21 xe32 2300 

6A 1250 262.50 

95377-16 13ex13)0 xS 14 8e 17)0 x25)0 115 50/60 AC 750 5235.00 
LACQJUERED 

. . . . ... .... ... 95377-17 S 13 1 13) a 14 18 x 17) x25) 200 50/60 AC 750 250.00 

Forced 95378-16 ALUMINUM 1613 x 14 x 14 18:x 17)0 a 26 115 N0/U0SAC 24.0 
Draft 95370-17 13 x 14 a 14 18 x 17)0 e26 230 50/6D AC 750 2RR.100 

* These ovens have a 95395-16 LACQUERED 10:x 16)0 x20 23 e21 x 32 115 50/60 AC 1200 311.00 

.... l... emperature to 2001C 95395.17 18 a 16)0 x20 23 x:21-a 
2 2 200 50/ 60'AC 1200 322.50 

. _ | _ 4 .............~~~~~~~~~~~~~~~~~~~~.. ....... .. w it a m a e r a 

uniformity ef t: I1C. 95396-16- Is0007 aS)0 23 x:21 0 32 115 50/60 AC 1200 325.00 
ALUMINUM 

95396-17 :1 7 x 1 2 x 2 18 x 1 0 x 326 20 50/60 AC 120 337.50 

Long-lasting silicon rubber door gasket insures 
positive seal. 

CENTRAL SCIENTIFIC 
a division of Cenco Instruments Corp 
1700 Irving Park Road Chicago 13, Illinois 

port Dept: 64 W. Cortland Street 

Malto your nearest Cenco Beanch 
F rehouse for immediate delivery Urom stock. 

Mountainside, N. J., Los Angeles 22, Calt., Houston 17, Texas, Toronto 4, Ontario, 
237 Sheffield St. 6446 TelegraUph Rd. 6610 Stxilwell 146 Kendal Ave. ........... ~~~~~~~~~Soerveoille, Mass., Santa Clara, Calf., Montreal 14, Quebec, Vasmover 3, 1. C., 

Washington St. 1040 Martin Ave. 7275 St. Urban St. 1206 Homer St. 
. .. ............. .. ~ ~~~~Birmsing ham 4. Ala., Tulsa 12, Okla., Ottawa, Ontario, Edmonton, Alberta, 

3232 Eleven thAvye. N. 6901 East 12th St. 130 Sparks St. 14920 Stony Plain Rd. 

Please ship immediately: 
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Authoritative and systematic .. 

HLANDBOO3(K Ol 1F PH1YSIO LOGITY, 

SECTIO 2: CIRC ULATION, T Volume1 

This is the first volume of a three-volume section published by The American Physiologi- 
cal Society. Volume I of the new section "Was planned to cover the physiology of the 
heart and its controls, along with certain material about the volume of the blood and the 
biophysical background of the organs of the circulation. 

"Each chapter is written to fit the needs of three groups of readers: 1) the graduate student 
who wants to go more deeply and broadly into the meanings of current physiological 
concepts and their background than he can in standard textbooks; 2) the teacher who is'dis- 
satisfied with the comprehensiveness of his understanding outside his own specialty; and 
3) the investigator who will use it for references and current concepts in a field which he 
is beginning to explore."-Froin the Prefrace to Section 2. 

CONTENTS: The circulation and circulation research in perspective (Carl J. Wiggers). 
The historical development of cardiovascular physiology (Chauncey D. Leake). The volume 
of blood-a critical examination of methods for its measurement (H-am pden C. Lawson). 
Blood volume (Torgny Sjiistrand). Plasma substitutes (Noble 0. Fow/er). Physical 
principles of circulatory phenomena: the physical equilibria of the heart and blood vessels 
(Alan C. Burton). Propagation of pulse waves in visco-elastic tubings (Victor Hardung). 
The rheology of blood (L. E. Bayliss). Action of electrolytes and drugs on the con- 
tractile mechanism of the cardiac muscle cell (Edward Leonard and Stephen Hajdu). 
Physiology of cardiac muscle (Robert E. Olson). Cellular electrophysiology of the heart(J 
Walter Woodbury). Excitation of the heart (Allen Mt. Scher). Electrocardiography (Hans 
Schaefer and HaLns C. Haas). Physiologic consequences of congenital heart disease (Hiram W. 
Marshall, H. Frederic Helmholz, Jr., an d Earl HI. Wood). The control of the function of the 
heart (Stanley J. Sarnoff and Jere H. Mitchell). Effects of nerve stimulation and hormones 
on the heart; the role of the heart in general circulatory regulation (Robert F. Rushnmer). 
Measurement of the cardiac output (William F. IHamilton). Circulation times and the theory 
of indicator-dilution methods for determining blood flow and volume (Kenneth L. Zierler). 
Mathematical treatment of uptake and release of indicator substances in relation to flow 
analysis in tissue and organs (James S. Robertson). The dynamics and consequences of stenosis 
or insufficiency of the cardiac valves (Lars W1erko). Technical aspects of the study of 
cardiovascular sound (Victor A. AMcKu~sick, Samuel A. Talbot, George N. Webb and Edward 
J.Battersby). Phonocardiography (David H. Lewis). Index. 

Section 2: Circulation 

Section editor: IF. F. Hamilton; Executive editor: Philip Dow; With 30 Contributors. 
Volume I: 1962 * 758 pp., 389 figs., 52 tables *0 $24.00 
Volume II: In preparation; to be published in late 1962. 
Volume III: In preparation; to be published in mid- 1963., 

Do you have a copy of 

Section 1: Neurophysiology 

Editor-in-Chief:- John Field; Section editor: H. IV. Alagoun; Executive editor: Victor E. Hall. 
Volume I: 1959 * 794 pp., 446 figs. * $22.00 
Volume II: 1960 * 665 pp., 251 figs. * $20.00 
Volume IJI: 1960 *573 pp., 122 figs. * $20.00 

Distributed f or The American Physiological Society by 

THE WILLIAMS & WILKINS COMPANY~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 
IVT7U'1 / rC 'XTT /7XC -fkDAX" 



WARING COMMERCIAL BLENDORS ARE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .... .. 

SERVING FIRMS AND LABS IN THESE FIELDS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....... 

INKS-Detergents to reduce pen GENERAL LABORATORY USE- TEXTILES-Strength tests for syn-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... 
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COSMETICS-Shampoos, nail pol- PAINT-Colorsampling, water-base r?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... .... . Ish, deodorants, powder, hand cream, rubber-base, waterproof, enamels I GENTLEMEN:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... ....... hair dyes, aerosol hair spray and PAPER-Waste paper evaluation, I Send me complete information on your Blenders for labora~~~~~~~~~~...... ........ shaving lather pulping wood fiber, coatings I tory and industrial use. My field of interest is .~~~~~~~~~~~~~~~~~~~~~.......... ELECTRONICS-Cathode ray tube PETROLEUM-Highoctanefuel~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a......I coatings ditives, grease, detergent motor oils NAME.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....... FERTILIZERS-Both liquidand dry, PLASTICS-Experimental mixes, TZTLE.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....... 

seed research, plants, cross-pollina- color testing, powder and 
resin~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............. tion, crab grass killer development blending~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... FOOD PROCESSING-Relishes, PRINTING INK-Color blending, I COMPANY.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.............. herb and condiment blending, dress- waterproof inks, engraving fluids CITY/ZONE.STATE .~~~~~~~~~~~~~~~~~~~............. Ings, dog foods RUBBER-Latex, sponge, synthetic L?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............... 

14 SEPTEMBER 1962 817~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............. 



-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Agaitn. 

- l 
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... . 5 D E _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........... 

3;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

Highly precise weighings of radioactive, poison- 
ous or explosive materials can be made safely 
and easily on the Mettler B5/11 analytical bal- 
ance with remote controls. 
These balances, available with 200g and 10OOg 
capacities have a precision of +0.03mg, optical 
scale range of 115mg, and 0.05mg accuracy in 
the optical range. All the basic advantages of 
the B5 analytical balances are retained in full. 
The complete system consists of the B5 Analyt- 
ical Balance with motor-powered weight adjust- 
ing device, a control unit through which all 
operations can be controlled by electrical im- 

pulses, and, if desired, a telescope with adjust- 
able tripod with which the optical scale and 
vernier can be read easily at distances of more 
than 15 feet. 
A complete weighing (including zero point ad- 
justment) can be made within three minutes. 
Zero point setting, preliminary weighing, weight 
selection, beam release and arrest, are all oper- 
ated by remote control. Samples are placed on 
the pan by mechanical manipulators or through 
glove boxes. 
Other remote control balances are available with 
capacities to 8 kilos and precisions to ? Img. 

For complete information write 

7lLStReMZ.A...INTRMET CORPORATION 
20 NASSAU STREET, PRINCETON, NEW JERSEY 
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LABORATORY INTERFEROMETER 
For concentration measurements of solutions and gaseous 
mixtures. Numerically determines refraction value differences 
against comparison standards. This extremely easy-to-use 
instrument develops a higher order of accuracy than any 
other of its type. 
* Liquid examination applications ... water examination institutes; ocean- 

ographic studies; food product testing; medical, pharmacological, and AA 

physiological institutes; plastic and textile industry 

* Gaseous examination applications ... gas industry; mining; rubber and 
linoleum factories; incandescent lamp manufacture; hospitals and tu- 
berculosis clinics; physical, physico-chemical and chemical institutes 

TECHNICAL DATA 
Range of measurement - 

5 to 5000 units of the f if th decimal 
of the refractive difference A n, 
subdivided according to the length 
of chamber _r* l 

Limit of error - 
? 2 units of the eighth decimal to 
2 units of the fifth decimal of the 
refractive difference An, likewise 
in accordance with the length of 
the chamber 

a............g 

9~ ~~~~Ti nBEwl RRde!sig~ned instrument l 

a l 
p~ ~ ~iqis faa tuest taend oeilis acs well as plas--i 

ll liii 

H i _ 
~~~~~~Itrchangeabled biapris~m casing with insu-F1 

| | 

_t ~~~~~~~Easier reading and increased measure- 0< ew03 fi 3 0 3 
0 5 a ~~~~~~ment accuracy i1 

4 I h I " easy manipulact~ion ofnbtoryderslitined setting 
__ ~~~~~~~~* Adjoining scales for refractive index and H i 33_,} 

*Measurements with higher or lower tern-. 
_ ~~~~~~~~peratures X - 

TECHNICAL DATA 3 'l D=- 3 

FOOD PRODUCTS (SUGAR Refractive index no = 1.3 to no = 1.7 D 

This precision production con- D bt decimal |g 
trod and laboratory instrument Dry substance ? 0.1 to 0.2% D l?D?0 DD- Sg 
series to det~erminire dry sub-0l00lD;i: }00 

_ ^ , ~~~~stancfe or w atoeur conent.moen _D } 0 
,;7 ~~horizontally to facilitate filling f ?i 
~ , | with sample _- - ir DIPPING REFRACTOMETER 

* Fast, accurate measurements ,.;.- This is the most accurate of all refracto- 
* Economical use of test matra ~teter instruments. A complete range 

mteral;>~'o ten heatable and ten non-heatable 
TECHNICAL DATA prisms permits rapid analysis, even at 
Range of measurement - high temperatures. Boundary line posi- . 

S .l = 
~Dry substance 0 to 95% :tion is read from scale containing 110 

S l L o~~Rfractivre Index no=1.300 to 1.540 divisIons. Readings can be made to one- 
11 | l fDry substance ? 0.1 to 0.2% tet of a scale division by means of a !fl 

;.. .:. 
XRefractive index ? 1 to 2 units of _.micrometer screw 
the fourth deci mal __ . TCNCLDT 

Range of measurement 1 13254 to 1.6470 
' --- - < Limit of error- ? 2 units of the fifth decimal of the 

refractive index 

Complete in format ion may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: Dept. 58/61 

r B e n gU ^ ~~~~~Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y. 
* 

X * X A 
~~~~In Canada: Jena Scientific Instruments Ltd., 1437 MacKay Street, Montreal, QuebeG 
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R E S E A R C H r 
D E S I G N E D 

n 

( a ) C ~E N T R I F U G E S 

FOR SPECIAL .....~. .... 

~~~~~~ ......... . 
AND ROUTINE . ...... 

RC-2 AUTOMATIC SUPERSPEED | l Hilly Si!44t,..... 
REFRIGERATEDup to 37,000S 
x G with SS-34 Rotor. Accepts 
five other rotors. Shown set up 
for KSB Continuous Flow opera- 
tion. KSB system may also be 
used with SS-l, SS-3 and SS-4 

55.1 SUPERSPEED- 
32,700 x G - "the workhorse X 
of the modern laboratory"s 

_~~~~~~~~~~~~~~~~~~~~~~~AI REFIGEATE -_,0 

....>>.......,-. ~ ~ ~ ~ ~ .......... ...... 

. :. l . .......t .... ..c ...... ..t y 

... .......o to five m inu s Id ea f o 

o~~~~~~~~~~~~~~~~~~~~~~~~~~~~gnerl routne n bloodtorkbs - -:::: 

34,800~~~_ xp,54 G -. b0ringsd 

true~~ au Xtomto stop YeRearhdsgeduchi eas tharegrdles o wichSERVL 
the~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~jb busyemnte.Iea o 
laboratory Centrifuge you require, it will more tha~~~~gnmeetl yourtspecifications. Perhaps 

SS-3~~~~~~~~~~~o needATI more thnoe cnrfg;yuwilfnthvaouSEVL 

true automation to _ _ Y~dedso tubearcombeignation Tin fieartos whicaft ontodes one motor asembly. 

The revolutionary KSB Continuous Flow System collects small amounts 
of precipitate from gallon quantities of sample. The RC-2 is the instru- 
ment that has become the criterion for low-temperature work in the 
Superspeed range. NOW, SERVALL introduces its all-new RC-3 General Pur- 
pose Automatic Refrigerated Centrifuge that accepts almost all Servall 

SS-4 ENCLOSED SUPER- angle and horizontal rotors and reduces centrifuging times from five- to 
SPEED -17,000 rpm, ten-fold. This instrument will establish new standards for low-speed work. 

snapout control panel We invite you to compare SERVALL workmanship with competitive mod- 
for remote operation j _els -as a researcher, you know it's the finish that counts. 
in cold rooms, under 
fume hoods, etc. i _ "Also, SERVALL quality and versatility are available in SERVALL Laboratory 

r u n ~~~~~~Instruments: Ultra-Microromes, Cell Fractionator, Pipettes. 

Sag~~~~Ian Sorxrall Inc. 
For further information, please ask us for NO 0R W A L K * C O NNEC TI C UT 

Bulletin SC-9GC - 
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* PROV E N EC O NO M Y SYMBOL OF QUALITY 

* ASSURED DEPEND-ABILITY 
DISCRIMINATING RESEARCHERS AGREE 
THAT IT ALWAYS PAYS TO SPECIFY KEYSTONEI 

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. 

... .. ..... 

* --- -- 

* . .0;:_. .j 

. :. .6.. .:lRi! ..... . ... 

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

Illustrated above is the Model 1210 Galvanized 
Steel Standard Caging Rack showing its 

versatility to accommodate various cages. 

-Ct 
S5S 

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. 

~~~~~ - w 
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PUTS ANALOG SIMULATION IN YOUR ENGINEERING LAB 
The TR-48 is a fully transistorized analog computer providing more computing capacity, accuracy and operating convenience in 
a compact, medium-priced package than any design previously available. EThe TR-48 is surprisingly simple to program and 
operate. No specially trained operating or maintenance staff is required. It draws as little power as the average light bulb -~ 
lust plug it into any ordinary electrical outlet and it is immediately ready for computation. No cooling, cabling or other installation 
problems with the TR-48. Placed on a mobile stand, it moves readily from one lab location to another as required. aHere, then, 
is a computer designed (and priced) for every engineering or research laboratory, a computer which permits the individual engineer 
to personally conduct valuable design simulations and vastly increase his overall effectiveness. 

A few important operating features of the TR-48 are: FAForty-Eight Operational Amplifier Capacity - Cabinet is com* 

pltl r-ie oacp pu-in exaso omxmmeupetcmlmn. Ra ieadRpttv prto 

A obnto htvsl eue opte ie trtv ouinCpblt - Pemt th optrt prt eun 
tily iamanrpeoulyrsrcetodgtlmcie. DgtlVlmtrRaotSse-Datclyrduspobm 

seu tie oo oe r-atc ae ipiispormigadmlile optruiiain 

Cnein rnal ln r loaalbet sityui itn h R4 noyu prtn ugt ewl epesdt 

prvd urheinomtoupnrqs. 

EA ElECROI ASOITIN.LogBacNwJre 
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Six-unit Ferm entor . .... .... .... .. 
-:J* 

Drive Assembly .. ....... ...... .................. ..... .. ....... .. 
Equipped with 

.... ...... .. 

Automatic Antifoam 
A d d itio n '. -X . . . . .. ... .......-X 
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X, 
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Model F-05 Model FS-314 Model FS-1 1 14 
Stainless Steel Fermentor Three-unit Fermentor Drive Assembly Single-unit Fermentor Drive Assembly 

-------- --------------------------- -------------------- 
---- ------ . . ............ ------ ---------- 

NBS FERMENTATION APPARATUS for the growth of Bacteria, 
Fungi, Yeasts, Tissue Cultures and, Viruses 

For Aerobic 
and 

Anaerobic Studies of 
Microbial and Chemical 
Processes at Laboratory 

and 
Pilot Plant Levels 

The NBS Fermentor Drive Assemblies 
offer a convenient and efficient means 
for culturing microorganisms under 
well-defined conditions. Temperature, 
agitation, pH', air volume and pressure 
can be selected and rigidly controlled 
while sterility is maintained. 

Stainless steel fermentors with Pyrex 
glass jars are available in 5, 71/2 and 
14 liter sizes. Impellers are driven 
through a non-freezing, stainless steel 
agitator housing which incorporates 
stainless steel ball bearings and leak- 

proof Teflon seals. The fermentors 
are easily and quickly disconnected 
from the drive and will sustain repeated 
autoclaving. 

Water bath temperature is adjustable 
up to 60'C ? 0.5?C. A continuous- 
duty, variable speed motor enables im- 
peller speed to be regulated between 
150 and 750 rpm. Performance is 
quiet and dependable under continu- 
ous operation. All NBS apparatus is 
unconditionally warranted for one 
full year. WRITE FOR CATALOG FSS/ 9142 

(1) Automatic pH Control and Antifoam Addition optional 

New Brunswick Scientific Cowlnc. 1130 Somerset St.,New BrunswickN.J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 
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The Matheson Company, Inc,/Matheson, Coleman & Bell Division 
East Rutherford, New Jersey / Norwood, Ohio / Joliet, Illinois / Newark, California / Whitby, Ontario 

"Scientist" is a comparatively new word; it was invented by William Whewell in 1840. Until that time, chemists 
and others who worked in the field of science were called "philosophers". Somehow, the old Greek word- 
from philos (loving) and sophos (wise)-seems more descriptive to us*. The chemist is motivated by many 
factors-curiosity, ambition, dedication, imagination, to name but a few-but he is also a man with a love of 
humanity and the wisdom to use his skill and talent in the service of civilization. We* are proud to be an ally of 
the chemist-philosopher and scientist. Mankind owes him the kind of debt which can never be adequately paid. 
*Matheson, supplier of 84 compressed gases and gas mixtures for laboratory use, and MC&B, the nation's fastest growing producer of laboratory chemicals. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. . . .. . . . 
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THE MANY-FACETED LEITZ ORTHOLUX 
.. . widest-range Universal Research Microscope 
The many-faceted Ortholux meets the requirements 
of creative research for infinitely varied and subtle 
scientific observations. It truly represents Leitz' 
more than 110 years of optical experience and 
uncompromising exactitude. With intricately inter- 
designed systems of optics, illumination and 
mechanics, the Ortholux puts at your disposal a 
multiplicity of techniques including separate. or 

combined incident and transmitted illumination, 
bright field, dark field, phase contrast, polarized 
and fluorescent methods. The new "Orthomat" 
combined with the Ortholux effortlessly permits 
optimum results in 35mm photomicrography. With 
the "Aristophot" it becomes a photomicroscope 
for sizes up to 4" x 5". 

Write for Complete Details and Specifications of This 
Incredibly Versatile Instrument. 

_ E. LEITE. INC.. *45 PARK AVENUE SOUTH. NEW YORK Is. N. Y. 
D I X t r i b LE t o , N f t h e - a S I d - f a o E C p r o d M C t a a C 

,V--lrnt I-el'tx C3. mr. b. H.. Wetz ir,. Go -rany-frn- t L.Oitz CenAdm LfiRd. ... 
_LEICA AND LEICINA ChaMQJAS * tLNWSS - FROJECTOlRS - MICROSCOPUQS ; 

. . . .. . .. .. . . ............. . . 

E. LEITZ, INC., 468 Park Avenue South, New York 16, N.Y. 
Gentlemen: 
o Please send me complete information on the ORTHOLUX. 
o Kindly have Leitz representative phone for appointment 

to demonstrate the ORTHOLUX system at no obligation 
to me. 

Name 
Address 
City Zone - State-- 
Telephone 
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Admission Charges 

The feet of countless tourists have partially obliterated a chessboard 
wantonly inscribed on the floor of the west portico of the Parthenon. 
Volunteers from the Sierra Club go into the mountains to clean up after 
careless campers. Some timber companies log selectively and then reseed. 
Thus erosion, repairs, and new growth conceal some of man's damage to 
natural and man-made monuments. 

But not all. Even if ax, knife, and beer can were outlawed, man would 
destroy nature and his own earlier constructions. The Parthenon has 
suffered more from what at the time seemed reasons of state than it has 
from indifference to classic beauty. Parts of the wild Sierras have given 
way to railroads, highways, and reservoirs. Agriculture and industry 
have permanently destroyed much of the primeval forest. Much as one 
may regret the passing of great monuments of the past, they cannot all 
be saved. But some must be. We owe to our successors the opportunity 
to see a range of samples of the work of their ancestors and a range of 
samples of what the earth was like before those ancestors drastically 
altered its character. 

The natural samples should be of three kinds, and they can be 
treated quite differently. Recreational areas must be easy of access. If 
intensive use and man-made improvements alter their topography and 
ecology, no matter. Their purpose is to provide good camping, fishing, 
swimming, and boating facilities. For such of these areas as are on fed- 
eral land, Congress and Secretary Udall now propose an admission 
charge so that their number may be increased and their maintenance 
improved. 

National parks preserve more distinctive parts of our heritage, and 
preserve them in more nearly their original form. Because they serve 
recreational and educational purposes, they require good roads and good 
accommodations, and an admission fee for those who enjoy their beauty 
is accepted and appropriate. But they must be expected to change. Yel- 
lowstone Park cannot serve millions of visitors and also retain unchanged 
the wild, natural character it displayed when Washburn and Langford 
conducted the survey that led to its designation as the first national park. 

True wilderness areas are also needed. How best to preserve them 
has been the topic of many an article and debate. Without here con- 
sidering the merits of the single-use and multiple-use doctrines or the 
other issues that have stalled federal legislation, we offer the small 
suggestion that the admission charge idea should be extended. But a 
simple money charge is not enough; if wilderness areas are to be pro- 
tected from human damage, a different kind of admission fee is called 
for: access must be difficult. There can be no landing fields or high- 
ways or large tourist accommodations. (Perhaps signs reading "Rough 
Trail," "Mosquito Lake," and the like would also help.) The difficulty 
of access that protects may also be a source of pleasure. Anyone who has, 
with pack on back, explored such a primitive area as the interior of the 
Olympic Peninsula has earned a kind of permanent ownership. He may 
never return, but he wants it left so that other hardy souls can duplicate 
his joy of discovery. And if he has scientific interests, he wants some 
samples of the earth and its living communities preserved as they were 
without human interference. For these privileges, substantial admissions 
requirements are appropriate.-D.W. 



THE NEW PACKARD TRI-CARB FLOW MONITOR/ 
FLOW DETECTOR SYSTEMS ... add another dimen- 
sion to liquid and gas chromatography. With them, 
the research scientist can obtain an immediate radio- 
assay of components in an effluent stream, without 
the need for time consuming analysis of individual 
samples. Radioactivity passing through the detector 
is indicated immediately, and each run may be 
recorded graphically or digitally. 

Three types of Flow Detector, four types of 
spectrometer and two types of data presentation are 
available to design an integrated system. Dual 
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WOODN SLIDPUZZLESASE LE See the Stars, Moon, Planets Close Up! WOODEN SOLID ~ ~ ~~~~~~~~~~EBL0 "ASTRONOMICAL REFLECTING TELESCOPE 
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ysur ability to think and reason. HereAN 60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 

L1r1J is a fascinating assortment of wood puz- READY TO USE! Yo'lsete insfSauthfscaigpaetMrue 
zles that will provide hours of pleasure. o'lseteRnso aun h acntn lntMrhg 
Twelve diff erent puzzles, animals and rratera on the Moon, Star Clusters, Moons of Jupiter in detail. 

assemble, give s chance for all the fans-ovrcae 3'daeehi-sedf1 mro.Tlsop cms 
ily, young or old, to test skill, patience, ~ vrcae "daee ihsedfi irr eecp oe 

and, best of all, to stimulate ability to ~equipped with a 6OX eyepiece and a mounted Barlow Lens, giving 
thind, 

best 
ofeallson wtinlat habinglost tof you 60 to 180 power. An Optical Finder Telescope, always so 

funs. Order yours now. essential, is also included. Sturdy, hardwood, portable tripod- 
Stock No. 70,205W -----------$3.00 Postpaid FREE with Scope:--Valuable STAR CHART plua 272 page 

I Phooorapersl his s an ctualphotoraph 
"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 

WHIRLING WONDERS of the moon taken through our Astronomical 
TLSOE OK 

Telescope by a 17-year-old student. Stock No. 85.050-W ---------------$29.95 Postpaid 
Wonderful World of7 

Whirling Wheels & ~~~~~ OFFSPRING OF SCIENCE ... REALLY BEAUTIFULI! OW CS 

Ilere's a new asdvczsture in optical CICUARDIFRCTON.GAMOUCESCL 
inipsressilons--crceated by the isagi- GRATING JEWELRY .. . aibaedi.onesfom 0to1 
cat cifect of tisese fascinating,-asli ris fto0t 5 ~t 
rotatinsg discs. Is adsdition to wseird shapes and fantastic ..damtrlfe en.e.rmouc.cae i 
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slid cxsscrissensol ~~~~~~~~. prism breaks up light into its full SokN.9,5W$.5Pspi 

Stock No. 70,414-W ---------- $9.95 Postpaid * the diffraction grating. Promises to 
____________________________________________ become a rage in current fashion. NEW BINOCULAR-TO-CAMERA HOLDER 

7. 

i~~ifSOLAR MOTOR RUNS AT Stftck N o. 1704 W Earrings -________$2.20 Pstpd.WilFtAyCmr Stock No. 1714-W Cuft Links -------$2.20 Pstpd. 
ASTONISHING 3000 R.P.M. ~~Stock No. 1729-W Peimdast---------$2.20 Pstpd. r-* --~ For Exciting Telephoto Pic- 
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CAMNERA HOLDER. Ideal 
light. Also operates with invis- ~~~~~~~~~~~~~~~~~~~for Iomig-raisge shots -of wivld 

glows of cigarette. Fascinating Intriguing Low-Cost Moon Model liea si, -pope vistas. 
conversation piece an fine teach- i'd..:. Exciting outer space display and conver- aerasiy s and biinotlisatc 

in" aid. 5" high, 3" dia. vac- s action piece, Exact replica. 30,000 fornia- eailyosn aybtoctilaran cmea oril 
smums glass globe with 4 rotating vanes, tions-peaks, craters, Ocean of Storms, or movie. Take color or black atd white. Attractive gray 
Stock No. 60.082-W ?-----------$1.25 Postpaid Itc.-all in relief. Scaled to size. Accu- crinkle and bright chrome finish. 10" loug. Full 

rate distance relationships. Proper light- sdirectissns for Itainmg telephotos incleided. 
Ing shows soon phase: black light" pro- Stock No. 70.223W W-----------$11.50 Postpaid 

THERMOMETER TIE BAR AND CUFF LINKS tlsces startling effects. Totigh, wvashable 
REGISTER AS HOT CONVERSATION PIECE plastic. Three colors. Far side stank-can lie used for 

-l;pace data. Excellemit gift items. 12" dia., wt. ij~1 lb. NOW EXCITING NEW COLOR EXPERIMENTS 
* . Itti~~~Rggedly precise new style Item Stock No. 70.515W -----------$12.50 Postpaid for Amateurs 
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* . . curately csslilsrated tisermoometers. SELIDN EX RMNT wihSAMPLE KIT! 
Sensitive to a tolerance of 1 degre SPELLBINDING EXPERIMENTS with 
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StockNo. 144-W -Only$74.8 postd. (Tx incuded)LIFE SZ VIBL HU A HEDCombilines alt eyepiece powers from lOX to 2X tins omie as- 
Stock Ne. 1544W ...Only $74.80 postpd. (Tax included) -- ~~semistly. Twvist of dial . . . without more focusisig 

6 x 10 Binocular-similar to above, a terrific bargain. Prcs.Flwoo.TkaatMdliithout extra eyepiece changing ...and you cssmsmsamd 
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Ace Mini-Lab is truly the small econo- 
my size: it takes up less space, con- 
siderable saving in reagent chemicals 
is effected and the good design of Ace 
Mini-Lab will facilitate your work. 
Mini-Lab is the first especially de- 
signed arvd fully developed line of 
miniature glassware. It has been en- 
thusiastically accepted in laboratories, 
in schools, everywhere. It is versatile, 
comes in 1~ 14/20 and 1~ 18/9 joints, 
and features a full line of component 
parts permitting endless variations. 
For the small economy size, try Ace 

......... .. ..... Mini-Lab. The excellent design, the 
fact that the reduction in size has been 
accomplished without reduction in use- 
fulness, will make Ace Mini-Lab the 
most satisfactory miniature glassware 
you have ever worked with. 

Select Mini-Lab from Catalog 60 or 
Write Dept. S for Mini-Lab brochure. 

_ _ 

Circle No. 872 on Readers' Service Card 

Representatives of Chemical Socie- 
ties of the Socialist Countries, meeting, 
Prague, Czechoslovakia. (Czechoslovak 
Academy of Sciences, Narodoni Tr. 3, 
Prague 1) 

Stereochemistry, seminar, Bratislava, 
Czechoslovakia. (Slovak Group of the 
Czechoslovak Chemical Society, Pal- 
ackeho 32, Bratislava) 

Practical Methods of High-Fre- 
quency Titration, seminar, Bratislava, 
Czechoslovakia. (Slovak Group of the 
Czechoslovak Chemical Society, Pal- 
ackeho 32, Bratislava) 

Automation and Column Chroma- 
tography, seminar, Prague, Czechoslo- 
vakia. (K. Macek, Specialized Group 
for Chromatography of the Czecho- 
slovak Chemical Society, Kourismka 
17, Prague 3, Vinihrady, Czecho- 
slovakia) 

Technical Microphotography, sem- 
inar, Kosice, Czechoslovakia. (Czecho- 
slovak Academy of Sciences, Narodni 
Tr. 3, Prague 1) 

January 1963 

Embryologists, 4th all-union conf., 
Leningrad, U.S.S.R. (Laboratory of 
Embryology, Institute of Botany of the 
Academy of Sciences U.S.S.R., ul. Prof. 
Popova, 2, Leningrad, P-22) 

April 1963 

Use of Electronic Computers in the 
Structural Analysis of Crystals,. 3rd 
conf., Novosibirsk, U.S.S.R. (Acad- 
emy of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

Public Health Information, 2nd 
natl. scientific conf., Prague, Czecho- 
slovakia. (Central Institute for Public 
Health Information, Prague 2, Sokolska 
54, Czechoslovakia) 

April-May 1963 

Methods of Preparing Information 
for Program-Control Machines, 2nd 
inter-departmental conf., Kiev, Ukrain- 
ian S.S.R. (Academy of Sciences of 
the Ukrainian S.S.R., Kiev) 

May 1963 

Oscillographic Polarography with Al- 
ternating Current, 2nd intern. collo- 
quium, Bratislava, Czechoslovakia. 
(Czechoslovak Academy of Sciences, 
Narodni Tr. 3, Prague 1) 

August-September 1963 

Question of Micro-elements of the 
Far East, 2nd coordination conf., Vlad- 
ivostok, U.S.S.R. (Academy of Sci- 
ences of the U.S.S.R., Lenin Prospekt, 
Moscow) 



October 1963 

Microwire and Resistance Measuring 
Instruments. Kishinev, Moldavian 
S.S.R. (Moldavian Academy, Kishinev) 

Labor Medicine, 8th natl. congr., 
Mariancke Lazne, Czechoslovakia. (F. 
Huzl, Division of Occupational Dis- 
eases and Industrial Toxicology, SFN 
Plzen, Marxova 13) 

Autumn 1963 (no dates given) 

Radiation Chemistry, 3rd all-union, 
U.S.S.R. (Academy of Sciences of the 
U.S.S.R., Lenin Prospekt, Moscow) 

1963 (no dates given) 

Inorganic Chemistry, 5th Ukrainian 
Republic conf., U.S.S.R. 

Lithological Conference, 6th all- 
union, U.S.S.R. 

Medicinal Plant Resources, all-union 
congr., U.S.S.R. 

Manufacturing Methods, Physical 
Properties, and Electron Structure of 
Refractory Metals, Their Compounds 
and Alloys, 5th all-union, U.S.S.R. 

Physics of Fission, conf., U.S.S.R. 
Theory and Practice of Rectification, 

all-union inter-institute conf., U.S.S.R. 
Analysis of Noble Metals, 6th all- 

union conf., Krasnoyarks, U.S.S.R. 
(Inquiries on the preceding seven 

meetings should be directed to the 
Academy of Sciences of the U.S.S.R., 
Lenin Prospekt, Moscow.) 

Problem of Postmagmatic Ore For- 
mation, conf., Czechoslovakia. (M. 
Shtemprok, Tsentralnyy Geologiches- 
kiy Institut ChSSR, Malostranske name- 
sti, 19, Prague 1) 

September 1964 

15-20. Yugoslav Pharmacists, 4th 
congr. Opatija, Yugoslavia. (Yugo- 
slav Academy of Sciences and Arts, 
Zrinski trg 11, Zagreb 1) 

1964 (no dates given) 

Microelements and Natural Radio- 
activity of Soils, 4th inter-VUZ scien- 
tific conf., U.S.S.R. 

Geology of Diamond Deposits, all- 
union conf., Yakutsk, U.S.S.R. 

(Inquiries on the preceding two meet- 
ings should be directed to the Academy 
of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow.) 

1965 (no dates given) 

Physico-Chemical Analysis, 5th all- 
union conf., Moscow, U.S.S.R. (Acad- 
emy of Sciences of the U.S.S.R, Lenin 
Prospekt, Moscow) 
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Aslaboratory needs cag oflx 

storage arrangements can be changed... 
quickly . .. easily . .. without disturbing 
the cabinet assembly! Versatile Conf lex, 
laboratory furniture provides full 
interchangeability of doors and drawers/ 
within the cabinet modules. Investigate the / 

advantages of this equipment. Ask for onep 
of our experienced representatives to call. 
He'll gladly give helpful engineering 
assistance on your next project. Se 

*TRADE MARK 

S. BLICKMAN, INC. NAME_____________ 
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Forthcoming Events 

October 

14-17. Electrical Insulation, conf., 
Hershey, Pa. (L. J. Frisco, Div. of Engi- 
neering and Industrial Research, Natl. 
Acad. of Sciences, 2101 Constitution Ave., 
Washington 25) 

14-19. Dentistry Teaching, seminar, 
Bogota, Colombia. (Pan American Sani- 
tary Bureau, Washington 6) 

14-19. Pulp and Paper Engineering, 
conf., Montreal, Canada. (Technical 
Assoc. of the Pulp and Paper Industry, 
360 Lexington Ave., New York 17) 

15-17. Association of Official Agricul- 

tural Chemists, annual, Washington, D.C. 
(W. Horwitz, Box 540, Benjamin Franklin 
Station, Washington 4) 

15-17. Materials Handling, conf., Cin- 
cinnati, Ohio. (American Soc. of Me- 
chanical Engineers, 29 W. 39 St., New 
York 18) 

15-17. Selection Problems in Plastics, 
Amsterdam, Netherlands. (Secretariate, 
Tesselschadestraat 5, Amsterdam W.) 

15-17. Specialists on Antisubmarine 
Warfare, natl. symp., Boston, Mass. (classi- 
fied secret). (T. Nussdorfer, Geophysics 
Corp. of America, Bedford, Mass., or In- 
stitute of the Aerospace Sciences, 2 E. 
64 St., New York 21) 

15-18. American Meteorological Soc., 

natl., New York, N.Y. (AMS, 45 Beacon 
St., Boston 8, Mass.) 

15-18. Danube Research, intern. symp., 
Bratislava, Czechoslovakia. (L. Kneppo, 
Slovak Acad. of Sciences, U1. Obrancov 
Mieru 41, Bratislava) 

15-18. Instrument-Automation, conf. 
and exhibit, New York, N.Y. (Meetings 
Manager, Instrument Soc4 of America, 
Penn-Sheraton Hotel, Pittsburgh 19, Pa.) 

15-18. Space Phenomena and Measure- 
ment, intern. symp., Detroit, Mich. (H. E. 
DeBolt, AVCO Corp., 201 Lowell St., 
Wilmington, Mass.) 

15-19. American College of Surgeons, 
annual clinical congr., Atlantic City, N.J. 
(ACS, 40 Erie St., Chicago 11, Ill.) 

15-19. American Public Health Assoc., 
annual, Miami Beach, Fla. (APHA, 1790 
Broadway, New York, N.Y.) 

15-19. Diagnosis and Treatment of Ra- 
dioactive Poisoning, Vienna, Austria. 
(World Health Organization, Palais des 
Nations, Geneva, Switzerland) 

15-20. Laboratory, Measurement, and 
Automation Techniques in Chemistry, 
intern. congr. and exhibit, Basel, Switzer- 
land. (Sekretariat, ILMAS, Clarastr. 61, 
Basel) 

15-26. Statistics, Inter-American conf., 
Washington, D.C. (Inter-American Statisti- 
cal Inst., Pan American Union, Washing- 
ton 6) 

16. Oak Ridge Inst. of Nuclear Studies, 
Oak Ridge, Tenn. (W. G. Pollard, ORINS, 
Oak Ridge) 

16-18. Lubrication, conf., Pittsburgh, 
Pa. (American Soc. of Mechanical Engi- 
neers, 29 W. 39 St., New York 18) 

16-18. Noise in Electronic Systems, 
seminar, Rochester, N.Y. (H. Kentner, Ex- 
tended Services Div., Rochester Inst. of 
Technology, Rochester 8) 

16-19. Textile Materials, New York, 
N.Y. (American Soc. for Testing and 
Materials, 1916 Race St., Philadelphia 3, 
Pa.) 

17-20. Insect Pathology and Microbial 
Control, intern. colloquium, Paris, France. 
[Secretariat, Intern. Committee for Bio- 
logical Control, c/o Laboratoire du Lutte 
Biologique, La Miniere (Seine-et-Oise), 
France] 

18. Bibliographical Soc. of America, 
Cambridge, Mass. (F. R. Goff, Rare Book 
Div., Library of Congress, Washington 3) 

18-19. Applied Spectroscopy and Analy- 
tical Chemistry, annual Pacific regional 
meeting, Pasadena, Calif. (W. F. Ulrich, 
Scientific and Process Instruments Div., 
Beckman Instruments, Fullerton, Calif.) 

18-19. Cellulose, conf., Syracuse, N.Y. 
(Cellulose Research Inst., State Univ. Col- 
lege of Forestry at Syracuse Univ., Syra- 
cuse 10) 

18-19. German Soc. for Operations Re- 
search, annual, Bonn, Germany. W. 
Krelle, GSOR, c/o Universitiit, Liebfrau- 
enweg 5, Bonn) 

18-20. Indiana Acad. of Science, Evans- 
ville. (W. W. Bloom, Valparaiso Univ., 
Valparaiso, Ind.) 

18-21. Central Assoc. of Electroenceph- 
alographers, annual, Rochester, Minn. 
(D. W. Kiass, Mayo Clinic, Rochester) 

19-20. Aging, symp., San Francisco, 
Calif. (M. A. Shearn, Kaiser Foundation 
Hospital, Oakland, Calif.) 

19-20. Quantitative Systematics, symp., 
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Complete with UV transmitting optics in lever op- 

erated focusing sleeve and compartment for light 

or heat filter insertion; including spherical first sur- 

face reflector and blower cooler. 

The power supply is high voltage AC with starting 

unit for high pressure compact arc lamps. Has ACV 

and ACA meters, adjustable current control and 

power cord. 
Complete information on request. 

Pfalt5t Bauer, nc.o 
EMPIRE STATE BUILDING, NEW YORK 
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St. Louis, Mo. (R. L. Dresser, Missouri 
Botanical Garden, 2315 Tower Grove 
Ave., St. Louis 10) 

21-24. Fundamental Research, symp., 
Chicopee, Mass. (Technical Assoc. of the 
Pulp and Paper Industry, 360 Lexington 
Ave., New York 17) 

21-24. Society of American Foresters, 
Atlanta, Ga. (H. Clepper, 425 Mills Bldg., 
704 17 St., NW, Washington 6) 

22-24. Aerospace and Navigational 
Electronics, conf., Baltimore, Md. (Inst. 
of Radio Engineers, Office of the Techni- 
cal Secretary, 1 E. 79 St., New York 21) 

22-26. Advances in Radioisotope Scan- 
ning, symp., Oak Ridge, Tenn. (R. M. 
Kniseley, Oak Ridge Inst. of Nuclear 
Studies, Oak Ridge) 

22-26. Diabetes, Buenos Aires, Argen- 
tina. (C. A. Campos, Sociedad Argentina 
de Diabetes, Santa Fe 1171, Buenos Aires) 

22-26. Society of Motion Picture and 
Television Engineers, convention, Chica- 
go, Ill. (C. S. Stodter, 55 W. 42 St., 
New York 35) 

23-25. Occupational Therapists, intern. 
congr., Philadelphia, Pa. (M. T. Cardwell, 
963 Avenue Rd., Toronto 7, Ont., Canada) 

23-27. American Soc. of Oral Surgeons, 
New Orleans, La. (L. W. Peterson, 117 
N. Meramec St., Clayton 5, Mo.) 

23-1. Care of Children in Institutions, 
Geneva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

24-25. Computer Applications, symp., 
Chicago, Ill. (R. S. Hollitch, Armour Re- 
search Foundation, Illinois Inst. of Tech- 
nology, 35 W. 33 St., Chicago 16) 

24-26. Design of Experiments in Army 
Research, Development, and Testing, 
Washington, D.C. (by invitation only). 
(F. G. Dressel, Army Research Office, 
Box CM, Duke Station, Durham, N.C.) 

24-26. Society for Experimental Stress 
Analysis, annual, Milwaukee, Wis. (B. E. 
Rossi, 21 Bridge Square, Westport, Conn.) 

24-27. International Assoc. of Milk and 
Food Sanitarians, annual, Philadelphia, 
Pa. (H. L. Thomasson, Box 437, Shelby- 
ville, Ind.) 

24-28. Angiology, intern. conf., Darm- 
stadt, Germany. (Sekretariat, c/o Medi- 
zinische Klinik, Bismarckstr. 28, Darm- 
stadt) 

25. New Mexico Acad. of Science, 
Albuquerque. (K. G. Melgaard, P.O. Box 
546, Mesilla Park, N.M.) 

25-27. Electron Devices, Washington, 
D.C. (Inst. of Radio Engineers. Office of 
the Technical Secretary, 1 E. 79 St., New 
York 21) 

25-27. International Assoc. of Milk and 
Food Sanitarians, Inc., Philadelphia, Pa. 
(K. K. Jones, Food & Drug Div., Indiana 
State Board of Health, Indianapolis) 

26. Reliability in Space Vehicles, Los 
Angeles, Calif. (Inst. of Radio Engineers, 
1435 La Cienga Blvd., Los Angeles) 

26-27. Association of Clinical Scientists, 
applied seminar, Washington, D.C. (F. 
W. Sunderman, 1025 Walnut St., Philadel- 
phia 7, Pa.) 

26-27. Society for the Scientific Study 
of Religion, annual, New Yorkc, N.Y. 
(J. E. Dittes, 409 Prospect St., New 
Haven 11, Conn.) 

26-28. American Heart Assoc., scien- 
tific sessions, Cleveland, Ohio. (AHA, 44 
E. 23 St., New York 10) 

14 SEPTEMBER 1962 

27. American Mathematical Soc., Han- 
over, N.H. (AMS, 190 Hope St., Provi- 
dence 6, R.I.) 

27-28. International College of Dentists, 
Miami Beach, Fla. (H. 0. Westerdahl, 
4829 Minnetonka Blvd., Minneapolis 16, 
Minn.) 

27-28. Science and Technology in Israel 
and the Middle East, conf., New York, 
N.Y. (B. Dibner, American Technion Soc., 
1000 Fifth Ave., New York 28) 

27-30. American Soc. of Safety Engi- 
neers, Chicago, Ill. (A. C. Blackman, 
ASSE, 5 N. Wabash Ave., Chicago 2) 

27-1. Metallurgical Soc., New York, 
N.Y. (MS, 345 47 St., New York 17) 

28. American College of Dentists, 

Miami Beach, Fla. (O. W. Brandhorst, 
4236 Lindell Blvd., St. Louis, Mo.) 

28. International Dairy Soc., annual, 
Atlantic City, N.J. (G. W. Weigold, 1145 
19th St., NW, Washington 6) 

28-31. Systems and Procedures Assoc. 
of America, intern. meeting, Boston, Mass. 
(D. E. Tisdale, 817 Penobscot Blvd., De- 
troit 26, Mich.) 

28-2. Dairy Industries Supply Assoc., 
trade show, Atlantic City, N.J. (T. L. 
Jones, 1145 19 St., NW, Washington 6) 

28-2. Mushroom, intern. congr., Phila- 
delphia, Pa. (Organizing Committee Sec- 
retary, Box 373, Kennett Square, Phila- 
delphia) 

29. Vacuum Microbalance Techniques, 
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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 

%v:ER.,,t;I.,. 

PORTER-MATHEWS' CATALOG, LOOSELEAF 

AND ALWAYS CURRENT, IS YOURS ON 
REQUEST. USE THE COUPON _ 

Your inquiry will receive BELOW. _C 
immediate attention 

BELOW. 

P 0 R T ER SINCE 1830 POk e.e 

MATHEWS COMPANY, 
INC. \ ae 

~ 
U.S. ROUTE #1, PRINCETON, NEW JERSEY \ Co ' 875 

WAtnut 1-2550\ s __ 
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Automatic vacuum pressure control with- re- 
markable vacuum memory feature. "Memo- 
rizes" the last setting, so that a system which 
is shut down returns to precisely the same 
setting when operation is resumed. This all- 
glass instrument is ideally suited to laboratory 
applications. Corrosion resistant. Can be used 
to control vacuum, pressure or flow. Sensi- 
tivity: ?0.2%, capacity: 8 liters/min. #7, 
all-glass model, ready for use, with rubber 
connections. Mercury not included. ea. $54.00 

Automatic vacuum, pressure and flow con- 
trol with vacuum memory feature, convenient 
toggle valve operation, and interchangeable 
orifices. The most versatile of all Manostats! 
Sensitivity: ?0.2%, capacity: 32 liters/min. 
#6A, all stainless steel, with 1 mm. orifice. 
Mercury not Included .......... ea. $140.00 

Automatic vacuum and pressure control, with 

simplified operation. Place this self-contained 
unit in your system, set it-forget it! Corro- 
sion-resistant anodized aluminum body. Ex- 
ceptionally high sensitivity: +.05%, and high 
capacity: 130 liters/min. #8, complete with 
3 interchangeable orifices. Mercury not in- 
cluded. ea. $155.00 
For complete information on any or all of 
these Manostats, request specific bulletins. 

*m~~~~~~~~rir A SUBSIDIARY OF 
GREINER SCIENTIFIC CORPORATION T it 

22 N. Moore St., 
Dept. 524, New York 13, N. Y. 

NEW BIOCHEMICAL REAGENTS 

Tetranitro BT (TNBT) 
Dehydrogenase 

Amino Acids 

NN.Dimethyl-1 -Naphthylaminne.' 
5-Sulfonyl Chloride 

[Fluorescent protein analysis] 

Sodium-6-Benzoyl-2-N~aphthyl Phosphate, 
Sodium ct-Naphthyl Phosphate 

Phosphatase 
e~~~~O 

2.[41-Hydroxybenzeneazo] Benzoic Acid 
(HABA) 

Albumin in blood plasma 

Carbonaphthoxy Choline Iodide 
Serum choline esterase 

6-Bromo-2-Naphthyl f-DOGlucurohide 
3-Glucuronidase 

Plasma Aminopeptidase Activity Kit 
(7 components) 

Tetrazolium Salts 
Redox enzyme systems 

Write for new catalog S92 today. 
Custom Syntheses Invited. 
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N OW! . . a for the first time on 

ONE MACHINE 
* CASCADE ELECTRODE 

ELECTROPHORESIS 
* STAR & PREPARATIVE 

ELECTROPHORESIS 
* REPRODUCIBLE STRAIGHT 

LINE FRACTION 
COLLECTING 

* CONTINUOUS FLOW 
ELECTROPHORESIS 

AND, IT WORKS! 
. . . at your laboratory supply 

dealer, or write 

Scientific Industries, Inc. J/ s \Dept. S 962, 220-05 97th AVENUE, 
QUEENS VILLAGE, L. I., N. Y. 

symp., Los Angeles, Calif. (Cahn Instru- 
ment Co., 15505 Minnesota Ave., Para- 
mount, Calif.) 

29-30. Large Rockets, natl., Sacramen- 
to, Calif. (Inst. of the Aerospace Sciences, 
2 E. 64 St., New York 2 1) 

29-31. Domestic and Industrial Water 
Supply, conf., Klagenfurt, Austria. (Os- 
terreichischer Wasserwirtschaftsverband, 
Graven 17, Vienna I, Austria) 

29-31. Dynamics of Manned Lifting 
Planetary Entry, symp., Philadelphia, Pa. 
(A. C. Harrison, Room 1308M, General 
Electric Co., Valley Forge Space Tech- 
nology Center, Box 8555, Philadelphia 1) 

29-31. Entomological Soc. of Canada 
-Entomological Soc. of Manitoba, an- 
nual, Winnipeg, Manitoba. (L. L. Reed, 
K. W. Neatby Bldg., Carling Ave., Ot- 
tawa, Ont., Canada) 

29-31. Society of Rheology, Baltimore, 
Md. (J. C. Miller, Union Carbide Plastics 
Co., Bound Brook, N.J.) 

29-1. American Dental Assoc., Miami 
Beach, Fla. (H. Hillenbrand, 222 E. 
Superior St., Chicago 11, Ill.) 

29-2. American Soc. for Metals, natd. 
congr. and intern. exposition, New York, 
N.Y. (M. A. Scheil, A. 0. Smith Corp., 
Milwaukee, Wis.) 

29-2. Basic Environmental Problems of 
Man in Space, symp., Paris, France. (A. 
R. Weiller, Intern. Acad. of Astronautics, 
12 rue de Gramont, Paris 2C) 

29-2. National Safety Council, annual 
congr., Chicago, Ill. (R. L. Forney, NSC, 
425 N. Michigan Ave., Chicago 11) 

29-19. International North Pacific 
Fisheries Commission, Seattle, Wash. 
(INPFC, 209 Wesbrook Bldg., Univ. of 
British Columbia, Vancouver 8, B.C., 
Canada) 

30-31. Spaceborne Computer Engineer- 
ing Technology, natl. conf., Anaheim, 
Calif. (W. C. Chambliss, California Com- 
puter Products, Inc., 8714 E. Cleta St., 
Downey, Calif.) 

31-2. Antimicrobial Agents and Chemo- 
therapy, interscience conf., Chicago, Ill. 
(American Soc. for Microbiology, 19875 
Mack Ave., Detroit 36, Mich.) 

31-3. American Vacuum Soc., annual 
symp., Los Angeles, Calif. (G. H. Ban- 
croft, Consolidated Vacuum Corp., 1775 
Mt. Read Blvd., Rochester 3, N.Y.) 

31-3. Neurological Surgeons, congr., 
Houston, Tex. (E. Weiford, 4706 Broad- 
way, Kansas City 12, Mo.) 

31-3. Non-Proprietary Names for 
Pharmaceutical Preparations, Geneva, 
Switzerland. (World Health Organization, 
Palais des Nations, Geneva) 

November 

1-2. Alkaline Pulping Conf., Savan- 
nah, Ga. (Technical Assoc. of the Pulp 
and Paper Industry, 360 Lexington Ave., 
New York 17) 

1-2. Chemtronics, conf., New York, 
N.Y. (E. C. Torkelson, Bell Telephone 
Laboratory, 463 West St., New York) 

1-2. Educational Conf., annual, New 
York, N.Y. (A E. Traxler, Educational 
Records Bureau, 21 Audubon Ave., New 
York 32) 

1-2. Kidney, annual conf., Princeton, 
N.J. (National Kidney Disease Founda- 
tion, 145 E. 35 St., New York 16) 
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CJomp anio etrs: 
Acurc -wti0.5prro 

ducbl toe.02pH 

SIMPLIFIED CONTROLS, 
UNEQUALLED VERSATILITY 

The Companion's three simple con- 
trols cover all its multiple functions 

in pH determinations, in millivolt 
measurement, in manual or auto- 
matic titrations. 

This permits the instrument to 
cover an exceptionally broad field 
of laboratory analysis without losing 
its basic simplicity of operation. 

Companion features: 
Accuracy -cwithin 0.05 pH, repro- 
ducible to 0.02 pH. 

Range-0-14 pH; any 1400 millivolt 
span from -c1400 to + 1400 mv. 

Electrodes-uses any Coleman glass, 
reference, metallic or special- 
purpose electrodes; adapts to elec- 
trodes of other manufacture. 

Related equipment-operates with 
Coleman Titrioe Automatic Titra- 
tOl, and current and potentiometer 
type record ders. 

Temperature compensation-manual 
TEMP control or Automatic Tem- 
perature Compensator accessory 
compensates for thermal effects 
over 0-100? C. range. 

Economy-priced at $300.00. 

Write for Bulletin SB-267A 
and ask for a demonstration. 

1-2. Medical Practice Management, 1st 
annual conf., Las Vegas, Nev. (Soc. of 
Professional Business Consultants, 420 
Madison Theatre Bldg., Detroit 26, Mich.) 

1-2. Product Engineering and Produc- 
tion, nati. conf., San Francisco, Calif. 
(H. R. Traver, Hewlett-Packard Co., 
1501 Page Mill Rd., Palo Alto, Calif.) 

1-3. American Chemical Soc., annual 
southeastern regional meeting, Gatlin- 
burg, Tenn. (F. A. Griffitts, Maryville 
College, Maryville, Tenn.) 

1-3. Delayed Effects of Captivity, in- 
tern. medical congr., Brussels, Belgium. 
(R. Laumond, Intern. Confederation of 
Former Prisoners of War, 46 rue Co- 
pernic, Paris 16e, France) 

2-3. American Geophysical Union, re- 
gional meeting, Seattle, Wash. (F. A. 
Richards, Dept. of Oceanography, Uni- 
versity of Washington, Seattle) 

2-3. Fat as a Tissue, intern. research 
conf., Philadelphia, Pa. (Division of Re- 
search, Medical Science Bldg., Lankenau 
Hospital, Philadelphia 51) 

4-7. Engineering in Biology and Medi- 
cine, annual conf., Chicago, Ill. (Pro- 
gram Committee, P.O. Box 1475, Evans- 
ton, Ill.) 

4-9. American Acad. of Ophthalmology 
and Otolaryngology, Las Vegas, Nev. 
(W. L. Benedict, 15 Second St., SW, 
Rochester, Minn.) 

4-10. Interamerican Red Cross Conf., 
San Juan, Puerto Rico. (American Nafi. 
Red Cross, 17 St. between D and E Sts., 
NW, Washington, D.C.) 

5-7. American Soc. for Cell Biology, 
annual, San Francisco, Calif. (ASCB, Box 
2982, Duke Univ. Medical Center, Dur- 
ham, N.C.) 

5-7. Protection against Radiation Haz- 
ards in Space, symp., Gatlinburg, Tenn. 
(E. P. Blizard, Oak Ridge Natl. Labora- 
tory, P.O. Box X, Oak Ridge, Tenn.) 

5-9. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, fall 
meeting, Chicago, Ill. (Executive Secre- 
tary, AIME, 345 E. 47 St., New York 17) 

5-9. German Ceramics Soc., annual, 
Baden-Baden. (Deutsche Keramische 
Gesellschaft, Menzenbergerstr. 47, Bad 
Honnef am Rhein, Germany) 

5-9. Metallurgical Congr., intern., Chi- 
cago, Ill. (C. Wells, American Soc. for 
Metals, 7301 Euclid Ave., Cleveland 3, 
Ohio) 

5-9. Practical Applications of Short- 
Lived Radioisotopes Produced in Small 
Research Reactors, seminar, Vienna, 
Austria. (Intern. Atomic Energy Agency, 
11 Kgmntner Ring, Vienna 1) 

5-17. World Meteorological Organiza- 
tion, South-West Pacific Regional Assoc., 
Noumea, New Caledonia. (Secretariat, 
WMO, Geneva, Switzerland) 

7-10. Acoustical Soc. of America, Seat- 
tle, Wash. (W. Waterfall, Amer. Inst. of 
Physics, 335 E. 45 St., New York 17) 

7-10. Corrosion of Metals, symp., Kan- 
pur, India. (Defense Research Labora- 
tory,, Kanpur) 

7-10. Fetal and Infant Liver Function 
and Structure, conf., New York, N.Y. 
(E. T. Minor, New York Acad. of Sci- 
ences, 2 E. 63 St., New York 21) 

7-10. Geological Soc. of America, 
Houston, Tex. (F. Betz, Jr., GSA, 419 W. 
117 St., New York, N.Y.) 

must 
a cactus 
watch 
the birdie? 

Yes, if it's a cloudy, windy day as 
it was when this mountain succulent's 
portrait was made by a Honeywell 
Pentax at 1/60 sec., f/16. 

You ordinarily don't think of a 
flower as a moving target-until you 
catch one wavering in your view find- 
er. Then you increase shutter speed, 
open up the lens, and-oops, there 
goes your depth of field! Pretty petal, 
poor pistil. 

Use a Honeywell Prox-O-Lite on 
your camera and you do two things: 
(1) stop motion, and (2) permit small- 
er apertures for maximum depth of 
field. The Prox-O-Lite is an electronic 
flash unit which fits right on your lens 
mount to surround your subject with 
shadowless light. 

See the Prox-O-Lite at your Honey- 
well dealer's today. Or write for illus- 

trated brochure 

Moore (209), 
Honeywell- 
Heiland8 



La borator Plan n i g Kit tosork 

It has scaled punch-outs of Fisher Unitized Furniture units and graph 

paper-for drabigyu lo plann.gneeol hourang long putncheot onew free Fisher 

pae9 o raigyu forpa. rag hepnhot on the paper 

until-presto-you have the lab layout that is best suited to your needs 
and space. 

Just as planning with Fisher furniture is easy, so's everything else. It's 
easy to install; easy to rearrange and add to; easy to order-include it on 
the same requisition as instruments, appliances, glassware and reagents. 
Prompt delivery, too, from Fisher's comprehensive stocks. Begin easy 
planning today. For free lab planning kit, write Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pa. J-242 

r FISHER SCIENTIFIC 
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8-9. Operations Research Soc. of Amer- 
ica, Philadelphia, Pa. (G. D. Shellard, 
New York Life Insurance Co., 51 Madi- 
son Ave., New York 10) 

8-10. American Soc. of Cytology (for- 
merly Inter-Soc. Cytology Council), an- 
nual, St. Louis, Mo. (P. A. Younge, 1101 
Beacon St., Brookline 46, Mass.) 

8-10. Gerontological Soc., Miami 
Beach, Fla. (R. W. Kleemeier, Dept. of 
Psychology, Washington Univ., St. Louis, 
Mo.) 

8-13. International Office of Epizootics, 
American regional conf., Mexico City, 
Mexico. (R. Vittoz, 12 rue du Prony, 
Paris 17e, France) 

9-8. Dec. United Nations Educational, 
Scientific, and Cultural Organization, gen- 
eral conf., Paris, France. (UNESCO, Place 
de Fontenoy, Paris 7?) 

11-16. World Medical Assoc., general 
assembly, New Delhi, India. (L. H. Bauer, 
10 Columbus Circle, New York 19) 

11-17. Veterinary Medicine, Pan Amer- 
ican congr., Mexico City, Mexico. (J. 
Santivanez, P.O.B. 1697, Coral Gables 34, 
Fla.) 

11-22. Plastics, intern. fair and con- 
vention, Gbteborg, Sweden. (Interfair, Inc. 
AB, Intern. Trade Fair, S. Tullgatan 4, 
Malmo C, Sweden) 

12-13. Genetics Symp., Columbia, Mo. 
(Director, Postgraduate Medical Educa- 
tion, M176 Medical Center, Univ. of 
Missouri, Columbia) 

12-14. Paleontological Soc., Houston, 
Tex. (H. B. Whittington, MCZ, Haryard 
Univ., Cambridge 38, Mass.) 

12-15. Magnetism and Magnetic Ma- 
terials, conf., Pittsburgh, Pa. (Inst. of 
Radio Engineers, Office of the Profes- 
sional Groups Secretary, 1 E. 79 St., 
New York 21) 

12-16. Australasian Corrosion Assoc., 
annual conf., Auckland, New Zealand. 
(Conference Secty., ACA, Box 995, 
Auckland) 

12-16. Conservation and Management 
of Temperate Marshes and Wetlands, 
conf., Arles or Saintes-Maries-de-la-Mer, 
France. (L. Hoffman, Station Biologique 
de la Tour de Valat, Par Le Sambuc, 
(B. du Rh.), France) 

12-16. Problems of Methodology of 
Agricultural Problems, conf., U.N. Eco- 
nomic Commission for Europe, Geneva, 
Switzerland. (UNECE, Palais des Na- 
tions, Geneva) 

12-17. Czechoslovak Medical Congress, 
Prague. (K. Riiska. Czechoslovak Medical 
Soc. J. E. Purkyn6, Sokolska 31, Prague) 

12-24. Aeronautical Fixed Telecom- 
munications Network, European-Mediter- 
ranean regional meeting, Paris, France. 
(Intern. Civil Aviation Organization, In- 
tern. Aviation Bldg., 1080 University St., 
Montreal 3, P.Q., Canada) 

13-15. Birth Defects, science writers' 
seminar, Ann Arbor, Mich. (Science In- 
formation Div., National Foundation, 800 
Second Ave., New York 17) 

13-15. Institute of Radio Engineers, 
Northeast research and engineering meet- 
ing, Boston, Mass. (L. G. Cumming, IRE, 
1 E. 79 St., New York 21) 

13-18. American Rocket Soc., annual 
meeting and space flight exposition, Los 
Angeles, Calif. (ARS, 500 Fifth Ave., 
New York 36) 
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13-22. Soil, intern. conf., Wellington, 
New Zealand. (ISC, Secretary General, 
P.O. Box 8001, Wellington) 

14-17. Society of Naval Architects and 
Marine Engineers, annual, New York, 
N.Y. (Secretary, SNAME, 74 Trinity 
Place, New York 6) 

15-17. Cold Metal Working, intern. 
conf., Budapest, Hungary. (Hungarian 
Soc. of Mechanical Engineers, Szabadsag 
ter 17, Budapest 5) 

15-18. American Anthropological As- 
soc., Chicago, Ill. (S. T. Boggs, 1530 P 
St., NW, Washington 5) 

15-18. International Federation of 
Blood Donors' Organizations, congr., 
Monaco. (V. Formentano, Largo Volon- 
tari del Sangue 1, Milan, Italy) 

16-17. American Mathematical Soc., 
Tallahassee, Fla. (AMS, 190 Hope St., 
Providence 6, R.I.) 

16-17. Communications, symp., Mon- 
treal, P.Q., Canada. (A. B. Oxley, Cana- 
dian IRE Symp. on Communications, Box 
802, Station B, Montreal) 

17. American Mathematical Soc., Los 
Angeles, Calif. (AMS, 190 Hope St., 
Providence 6, R.I.) 

18-21. American Speech and Hearing 
Assoc., New York, N.Y. (K. 0. Johnson, 
1001 Connecticut Ave., NW, Washington 
6) 

18-21. Brain Mechanisms for External 
Inhibition (closed meeting), Los Angeles, 
Calif. (Air Force Office of Scientific Re- 
search (attention: SRL), Washington, D.C.) 

19-20. Mid-America Electronics Conf., 
Kansas City, Mo. (J. Warfield, Dept. of 
Electrical Engineering, Univ. of Kansas, 
Lawrence) 

19-21. European Packaging Federation, 
congr., Paris, France. (EPF, 3 rue La 
Boetie, Paris 8e) 

19-23. Radioactive Dating, intern. 
symp., Greece. (Intern. Atomic Energy 
Agency, 11 Kirntner Ring, Vienna 1) 

19-26. Paris Intern. Dental Sessifns, 
Paris, France. (G. Delbart, 3 place de la 
Gare, Mantes, S.-et-O., France) 

20. Manufacturing Chemists! Assoc., 
mid-year conf., New York, N.Y. (MCA, 
1825 Connecticut Ave., NW, Washing- 
ton 9) 

20-24. Fish Diseases, intern. symp., 
Turin, Italy. (R. Vittoz, Intern. Office of 
Epizootics, 12 rue de Prony, Paris 178, 
Frnce) 

22-23. International Waste Rubber and 
Plastics Federation, conf., Antwerp, Bel- 
gium. (R. G. Kirkpatrick, Moorgate Hall, 
Moorgate, London, E.C.2, England) 

22-24. Central Assoc. of Science and 
Mathematics Teachers, St. Louis, Mo. (J. 
Kennedy, Indiana State College, Terre 
Haute) 

22-24. National Council for Geo- 
graphic Education, Chicago, Ill. (L. Ken- 
namer, Univ. of Texas, Austin) 

22-27. Automation and Instrumenta- 
tion, congr., Milan, Italy. (Federazione 
delle Associazioni Scientifiche e Techniche 
di Milano, Via del Politecnico 10, Milan) 

22-27. Thermotechnology, intern. conf., 
Milan, Italy. (A Barbieri, Via Marcona 
15, Milan) 

22-3. Latin American Forestr Com- 
mission, Santiago, Chile. (U.N. Food and 
Agriculture Organization, Regional Of- 
fice, Casilla 1 0095, Santiago) 

You name the date 
we'll demonstrate 

the NEW Type 10 Analytical Balance 

by AINSWORTH 
* 

with thes features: 

T'qi 10es 

.. CM CSZ .. 
l :4 ... . .. just 8ial wxig h x 

.... . ..WEI HIN... 

OVA? X,,0 4 0 0fj f J0 LV f s ead results. 

@000$ i i4 >2 01 ' 01 ALL METAL CASE 

..... ... ..~~~~CPA IT .. 

theNEW Type 0 Analy a160 grams; total 
t~~~~A~ loadl 220 grams 

..... .....~~~~SE SIIV TY. 

-- ~~~~~~~~~~~~reproducibility 
?0.03 mg. 

Before you buy ANY balance-try the new Type 10 
JUST SEND IN THIS COUPON: 

WM. AINSWORTH & SONS, INC. 
2151 Lawrence St., Denver 5, Colorado 

Gentlemen: I would like to have- 
()a demonstration of your new Type 10 balance.E 

()a copy of your Bulletin 662 on the new Type 10 balance. 

NAME:...... ...... 

COMPANY:....... ..... 
ADDRESS:...............................................-...............^*..*.........o....... ........ 
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New Products 

An automatic apparatus for perform- 
ing analytical density gradient electro- 
phoresis provides clinical medicine with 
a research tool which delivers analytical 
results rapidly and reproducibly. With- 
out human intervention it provides elec- 
trophoretograms at the rate of one every 
20 minutes as contrasted to one every 
24 hours achieved by conventional tech- 
niques. Company scientists report that 
with the system an electrophoretogram 
can be run off in 10 minutes. Some 
specific clinical uses include the diag- 
nosis of nephrosis, certain liver dis- 
eases, and the malignant process of 
bone marrow known as multiple mye- 
loma. The apparatus develops the elec- 
trophoretic diagram of a patient's blood 
plasma or serum by separating it into 
six fractions-including pre-albumen, 
albumen, alpha 2 globulin, beta glob- 
ulin, gamma globulin, and a sixth frac- 
tion called alpha 3 globulin. A novel 
technique, by which the sample is 
pumped and mixed with sugar to a 
given density, forms a short, steep 
density gradient in the electrophoresis 
cell in 3 minutes. The cell, with quartz 
windows, is separated from top and 
bottom chambers by a cellophane mem- 
brane. When electric current is applied 
to the platinum electrode on the top 
and bottom chambers, it causes the 
electrophoretic separation of the serum 
proteins in 17 minutes. The separated 
components in the cell are scanned by 
ultraviolet light at 280 my and the re- 
sulting pattern is traced on a stripchart 
recorder. A ball-and-disk integrator 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), Laboratory of 
Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

Joshua Stern (J.s.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 920a. Circle the depart- 
ment number of the items in which you are 
interested on this card. 
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automatically integrates the fractions 
during the tracing. A factor related to 
the color response of the various frac- 
tions at 280 m/A is then applied to the 
recorded integration. A / G ratios are 
obtainable from these results. Further 
information can be obtained by writ- 
ing Technicon.-R.L.B. (Technicon In- 
struments, Inc., Chauncey, N.Y.) 

Circle 1 on Readers' Service card 

New high vacuum grease Apiezon H 
is a soft grease having a vapor pressure 
of 1 0` mm of Hg at room temperature 
and 10-` at 200 to 250'C with a melt- 
ing point over 250'C. This new ma- 
terial was developed for those applica- 
tions requiring a seal or lubricant with 
a high melting point. It promotes good 
adhesion when in contact with glass or 
metal surfaces. An informative bulletin 
on properties and applications of "Apie- 
zon Greases and Oils" is available as 
43-38.-R.L.B. (James G. Biddle Co., 
1316 Arch St., Philadelphia 7, Pa.) 

Circle 2 on Readers' Service card 

Physiological monitor oscilloscope 
displays conventional ECG, EEG, and 
fetal ECG. Various plug-in adapters 
allow inputs to be connected to the 
Monitor Scope either directly, through 
the a-c power lines, or by means of 
wireless radio telemetry. All patient- 
connecting adapters are separately pow- 
ered by batteries, eliminating the danger 
of shock hazard to the patient and/or 
operator. An output on the Monitor 
Scope makes possible the simultaneous 
recording on a direct writer, any wave 
form that is monitored by the scope. 
In addition, a built-in modulator-de- 
modulator permits any phenomena ob- 
served on the Monitor Scope to be 
recorded on any standard tape record- 
er, and then be replayed through the 
scope with the output being monitored 
on the scope and also recorded on a 
direct writer, if desired.-R.L.B. (Med- 
tronic, Inc., 3055 Highway 8, Minne- 
apolis 18, Minn.) 

Circle 3 on Readers' Service card 

The Bell electronic stethoscope en- 
ables the physician to eliminate by ad- 
vanced electronic techniques all un- 
wanted portions of the heartbeat cycle 
and brings into focus only the heart 
sounds he wants to hear. The device 
permits three means of studying the 
heartbeat cycle or any portion of it. 
Output from the device can be fed into 
conventional earphones or a loudspeak- 
er for audio analysis; it can be con- 
nected to an oscilloscope for visual dis- 
play or it can be recorded on an elec- 
trocardiograph to provide a permanent 
record of the heart sounds. All three 
outputs can be employed simultaneous- 
ly, thus enabling the doctor to hear, 
watch, and record the patient's heart 
sounds at the same time. The instru- 
ment also has considerable value as a 
teaching aid for medical students study- 
ing auscultation of the heart. Fully 
transistorized, the stethoscope is light- 
weight (only 20 ounces) and compact 
(8 by 31/2 by 11/2 inches). It is powered 
by self-contained long-life mercury bat- 
teries.-R.L.B. (Bell Aerosystems Co., 
Buffalo 5, N.Y.) 

Circle 4 on Readers' Service card 

Continuous flow centrifugation sys- 
tem, "Helixtractor," adaptable to all 
IEC PR-1 and PR-2 centrifuges, in- 
creases separation efficiency three to 
four times over angle centrifugation. 
The system is ideal for harvesting micro 
deposits from gallon quantities where 
the increased efficiency obtained with 
this unit is desirable. The entire system 
is aerosol free making it ideal for use 
with infectious materials, and the unit 
is autoclavable. The Helixtractor uti- 
lizes a helix of plastic tubing coiled on 
the inside wall of a basket type head. 
Material to be centrifuged is fed 
through a stationary hub into the coil 
of tubing where separation takes place. 
Because of the small diameter of the 
tubing, separation is extremely rapid. 

..... . .......... ...... ... .. .881... 
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salt shaker? Take 
MICROTHENE?V powdered polyethylene 

..stir in a little imagination ... 
chances are you'll come up with a way 
you can use it. A new use, perhaps. 

Here's a material that's inert chemi- 
cally; melts around 200-300o Fahren- 
heit; has a low specific gravity, a low 
coefficient of friction and enormous 
surface area. 

This finely divided solid can be used 
to do things usually limited to fluids. 
Techniques like spraying, coating, 
and casting are among current appli- 
cations. Also, it can be used as an addi- 
tive in waxes, lubricants and other 
plastics. Only recently it opened up the 
field of rotational molding to plastic 
powders. 

Give it head room. MICROTHENE has 
an important future in technology. 
Maybe yours. 

U. S. INDUSTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., Now York 16, N. Y. 
Gentlemen: 

I think I have the germ of an idea. Please 
send me more information on the properties and 
present uses of MICROTHENE polyethylene in 

-~~~~S- 
882~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

The clear supernate is expelled through 
the hub leaving the precipitate packed 
along the walls of the tubing. The pre- 
cipitate may then either be removed 
through the use of a roller extractor or 
stored in the tubing for future use.- 
R.L.B. (International Equipment Co., 
Boston, Mass.) 

Circle 5 on Readers' Service card 

Volumetric respirometry, a constant- 
pressure variable-volume technique, 
eliminates the vessel calibrations and 
thermobarometric corrections of con- 
ventional manometric methods. Changes 
in the volume of the gas phase in the 
respiration chamber cause a change in 
the liquid level of a totally enclosed 
manometer. Readjustment of the liquid 
level to an index mark by adjustment 
of a precision-diameter steel rod, and 
measurement of the distance the rod is 
moved, provide direct measurement of 
the gas-volume change. The rod is fac- 
tory-calibrated to provide volume 
changes of 7.87 + .015 ttl per milli- 
meter of rod travel. Readings are pre- 
cise to ? 0.6 ul, and stability is + 1 
,ul/hr. An agitation frame with ten sta- 
tions is available in a 17-gallon con- 
stant-temperature bath with heater and 
circulator, and thermal regulation to 
? 0.03 OC without insulation. Agita- 
tion is concentric with the steel rod so 
that readings may be taken without 
stopping the agitation. Volume-compen- 
sated injection permits addition or re- 
moval of gas or liquid samples during 
a run. Radioactive C02 emitted during 
respiration can be recovered. Any size 
or shape of respiration vessel can be 
used without calibration and without 
loss of accuracy.-R.L.B. (Mark Com- 
pany, 31 West St., Randolph, Mass.) 

Circle 6 on Readers' Service card 

Recording computer systems perform 
a variety of analog computing func- 
tions while recording variables or com- 
puted values. Computing functions are 
performed by various combinations of 
standard modules and components 
housed within the case of a miniature 
multipen recorder. The key compo- 
nent is a rotary pick-off transformer 
that is positioned by a pen-drive torque 
motor in response to one of the vari- 
ables. The device performs multiplica- 
tion, square-root extraction, division, 
summing, and ratio functions. Addi- 
tional data can be recorded by increas- 
ing the number of recorders. In most 
cases, a d-c current or voltage-signal 
output proportional to any of the com- 
puted values is available and can be 

New YSI 

Recording 

Indicating 

Ternxpera ure 

Controller 

-~~~~~~~' 
" ! 7 

. . ..... ..... 

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 
($295) recommended. 

* Sensitivity is variable from less 
than .010C. to 0.50C. depending 
on system needs. 

* Temperature range: 17 different 
ranges covering -45?C. to 1500C. 
or -50'F. to 300'F. 

* YSI interchangeable thermistor 
based temperature control. 

Get complete specifications from your 
YSI dealer or write: 
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used by an integrator to provide a run- 
ning total of that value. Input of the 
recorders is continuously adjustable 
over a wide range starting at 0 to 5 
mv d-c. Voltage excitation modules and 
alarm modules that can be mounted 
within the recorder case are available. 
Battery reserve provides continuous op- 
eration during emergencies.-J.s. (De- 
Var-Kinetics Div., Consolidated Elec- 
trodynamics Corp., Glenbrook, Conn.) 

Circle 7 on Readers' Service card 

Adjustable parameter power supply 
permits adjustable deliberate deteriora- 
tion of the regulation and ripple char- 
acteristics to provide a method of de- 
termining the performance character- 
istics required by a specific application. 
Regulation may be smoothly adjusted 
between +0.005 and +10 percent. Rip- 
ple is adjustable between 3 and 200 
mv peak-to-peak. By checking the load 
at various levels of regulation and rip- 
ple, the degree of each required to 
power the load adequately is deter- 
mined. The final power-supply specifi- 
cation is then determined by adding 
an appropriate safety factor.- .s. 
(NJE Corporation, 20 Boright Ave., 
Kenilworth, N.J.) 

Circle 8 on Readers' Service card 

Small pyrolysis unit makes possible 
fast, accurate chromatographic separa- 
tions of many difficult-to-handle sub- 
stances. Now such diverse samples as 
polymers, hydrocarbons and soils, here- 
tofore identified only after arduous, 
time-consuming separations, can be 
quickly and easily investigated by gas 
chromatography. The Pyrolyzer con- 
sists of a control unit and separate flash 
heater; the flash heater attaches easily 
in a matter of seconds to most models 
of commercial chromatographs without 
requiring special tools or adaptors. A 
push-button switch on the control unit 
automatically controls on-off time of 
the flash heater; cams inside the control 
unit permit varying the heater on-off 
cycle. Provision is made for plugging 
a variable autotransformer into the con- 
trol unit to permit adjustment of vapor- 
ization temperature from a few degrees 
above ambient to I 100'C. Liquid or 
gaseous samples are injected directly 
by syringe into a septum on the flash 
heater; solid samples are encased in a 
quartz tube and inserted into the heater. 
Flash-vaporized samples are swept di- 
rectly into the carrier gas stream elimi- 
nating danger of sample contamination. 
After pyrolysis, solid sample residues 
may be analyzed by other chemical 
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~M-20 

C 3 

opens newv vistas 
in graphic 

interpretation and teaching 

Stress parts of a preparation ... combine separated details... 
observe and draw various layers of the object, one at a time .. 
secure a facsimile or enlarged illustration of the microscope 
picture-without impairing normal operator comfort. Add these and 
other capabilities to those inherent in the basic instrument with 
its many accessories and attachments for all types of observation. 

Can any other microscope offer more versatility, precision and 
adaptability than the Wild M-20? Your own evaluation of this 
great instrument will provide the answer. 

Write for Booklet M-20d 

_S ~~~~~~~~~~~~~~~~~~~~~~S 
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less steel construction of the flash heater 
and tubing eliminates sample contami- 
nation and permits effortless, thorough 
cleaning after pyrolysis. Bulletin 2382. 
-R.L.B. (American Instrument Com- 
pany, Inc., 8030 Georgia Ave., Silver 
Spring, Md.) 

Circle 9 on Readers' Service card 

Cryostat and microtome is designed 
to improve efficiency and precision for 
both fresh-frozen tissues and prepara- 
tion of sections from paraffin-embedded 
tissues. The recessed front of the in- 
clined cabinet allows the operator to sit 
while working. The temperature gauge, 
thermostat, and sterilizing cycle dials 
are clearly visible at all times on a rear 
panel. In addition to a full-length freeze 
bar, an unusual anti-roll control is fea- 
tured in this cryostat. Sections are flat- 
tened with a gentle stream of cold air 
eliminating mechanical contact. A dual- 
function foot switch activates the anti- 
roll device while simultaneously shut- 
ting off the freezer compressor to 
achieve maximum stability. Defrosting 
and cleaning have been reduced to a 
minimal task. The stainless-steel interior 
of the cryostat is funnel-shaped and 
has a built-in draining system. In addi- 
tion, a special heating cycle converts 
the refrigeration system to a heating 
chamber to permit hot-vapor steriliza- 
tion of mechanical parts that may be- 
come contaminated with pathogenic 
organisms during sectioning of fresh- 
frozen tissue. After cleaning, a dehy- 
dration system eliminates all water va- 

por to assure optimal function of me- 
chanical equipment free from frozen 
moisture. The unit is unusually com- 
pact in size and is made entirely of 
rustproof stainless-steel and bronze 
components. Designed for the 2- to 

20-/, range, it is adjustable in 2-p, incre- 
ments. To improve efficiency in adjust- 
ment, the blade holder pivots from the 
top; that is, the pivot point is at the 
same position as the cutting edge; the 
cutting angle can be changed without 
affecting the critical position of the cut- 
ting edge.-R.L.B. (Lab-Tek Instruments 
Co., Westmont, Ill.) 

Circle 10 on Readers' Service card 

Planimeter provides means for inte- 
grating records of linear or square- 
root charts of a variety of widths. Accu- 
racy of the unit is said to be better 
than ? 1/2 percent on linear planimeters 
and this accuracy can also be obtained 
on the upper half of the scale on 
square-root charts, while accuracy of 
? 1 percent is said to be attainable at 
the lower end of the scale. The chart 
is fed through the planimeter by a 
variable-speed electric motor, con- 
trolled by foot rheostat. As the chart 
is being run through the planimeter, 
an index is made to follow the curve 
by positioning a large control knob. 
Output of the instrument is read on 
a five-digit counter provided with reset 
mechanism.- .s. (Royson Engineering 
Co., Hatboro, Pa.) 

Circle 11 on Readers' Service card 

Electronic fish collecting device may 
be used to collect fish for population 
studies, stream management investiga- 
tions, or fish farm harvesting. Collect- 
ing fish by means of the "Fishocker" is 
achieved by putting its adjustable alu- 
minum anode-paddle into the water 
where it emits square-wave (d-c) pulses. 
The "on-off-on" character of the pulses 
causes an alternating contraction of fish 
back muscles-first on one side, then 
the other. Fish always point their heads 
in an anode's direction and, therefore, 
involuntarily swim to the paddle where 
a net awaits them. The amplitude of the 
pulses may be varied according to ex- 
pected conditions; 400 volts is normal, 
220 is for highly conductive lakes and 
river banks, 600 is for water with ex- 
tremely low conductivity such as melt- 
ing snow. The Fishocker's power is 
supplied by a self-contained storage 
battery and converted by a dynamotor 
before reaching a pulse generator. (A 
transistorized version of the Fishocker 
is currently under development.) The 
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<~, HEPATITIS 

is at your 

fingertips! 
Stop cross-infection... 

wherever a label is required, use 
No-Lick TIME TAPES 

For a safer lab- and LABELS oratory . . . write 
today for com- 0 Keep your hands away from your mouth 
plete information 0 Keep your hands away from contact 
and samples. Keep contact of bacteria to a minimum with Self-Stick- 

ing TIME Tapes and Labels. 
Satin finish, vinyl coated Time Tapes and Labels come 

a in a large variety for every laboratory need. Or they 
a can be imprinted to your specifications. White or in 

: colors, they accept any pencil or pen markings. 

PROFESSIONAL TAPE CO., INC. 
365V BURLINGTON AVE. - RIVERSIDE, ILL. 

Hickory 7-7800 
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install 

IN YOUR LABORATORY 
simple as... 

__ S @Simply hook up as a free 

_LA] standing unit in any con- 
venient location, or 

... Remove any 2, 3 or 4 
~ L~J foot base cabinet. 

I1Place C.R.C. LABWASHER 
= under existing cou enter top. 

fjConnect to existing serv- 
=j ice lines. 

Valuable professional man-hours. 

@jj CoCostly glassware breakage. 

REQUEST BULLETIN LW-10 
Get complete information about low-cost AUTOMATIC 
washing and drying of laboratory glassware. 

THE CHEMICAL RUBBER CO. 
2 3 1 0 S U P E R I O R AV E. C L E V E L A N D 14,0 H I O 

A 38 I 6 

N g BR IE-PH: IVERSAL 

MEASURE 
MOLECULAR WEIGHT 

AND PARTICLE SIZE 

NEW BRICE-PHOENIX UNIVERSAL 
LIGHT SCATTERING PHOTOMETER 

MODEL 2000 

Measures: 
1. Absolute Turbidity 2. Dissymmetry 

3. Depolarization 

This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 

For complete details write Dept. CE-2 

~~~ ~~PHOENIX PRECISION 
3 ~~~INSTRUMENT COMPANY 

I -~ ~ ~ ~~~ ~3805 N. 5th St. Philadelphia 40, Pa. 
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AIVERSHAlVI? 
Of course-charming old-world town in 

rural England! 
But to scientists in many countries 

the word 'Amersham' now stands for 
dependable radiochemicals. 

For, barely a mile from the picturesque high street, 
there has grown up an impressive group of finely 
equipped manufacturing laboratories and administra- 
tive buildings, expertly staffed for the production, 
accurate dispensing and rapid global distribution of 
isotopically labelled compounds notable for their reli- 
ability and purity, both chemical and radiochemical. 
Here also are made those standard radiation sources 
now being applied so widely in science, medicine and 

industry. 
Our Catalogue includes over I,500 items in regular 

production and we gladly quote as required for special 
preparations. 
Whatever your needs in radioactive chemicals and 
radiation sources, send your enquiries to:- 

THE RADIOCH}VEMICAL CENTRE 
AMERSHAM, BUCKINGHAMSHIRE, ENGLAND 

WORLD CENTRE FOR 
DEPENDABILITY DEPENDABLE T 

RADIOHMCLS RADIOCHEMICALSS 

Hey t9)W9@ Telephone: Little Chalfont 2701 ( ^ 

) ( t ~Telex: 831 41 Active Amersham ; i 
() I) 55 Cables: Activity) Amersham, Telex. _ ^ 

TASI RC.87 
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D54K6TYRUBBER CO. 
Box 97-S-9, Carrollton, Ohio 

Export Div.: 224 E. 8th St.,Cincinnati 2, O. 

DRY BOX GLOVES ISURE-LOCK AND REGULAR), 
SUPER FINGER-SENSITIVE GLOVES, SHOE 
COVERS, SPATS, APRONS, SLEEVES, OTHER 

GLOVES AND APPAREL 

S U R ETY 
PROTECTIVE GLOVES AND APPAREL 

OFFER 

*SURE PROTECTION *SURE ECONOMY 

* SURE FINGERED WORK 

Surety is a leader in quality controls in 
manufacture... was first, for example, in use 
of electronic dust control to eliminate minute 
flaws in some critical glove types. Advanced 
design as well as production techniques have 
helped earn for Surety the reputation for extra 
finger dexterity and work ease. Long wearing 
and economy features reach a peak in the Sure- 
Lock Dry Box Gloves illustrated (U.S. Patent 
3,009,164)-any size glove may be replaced 
without disposing of sleeves. You'll like these 
ttextras" in Surety equipment because they're the 
source of the better service you're looking for. 

PROTECTION WITH SURETY FOR 35 YEARS 

4, 4._ 

CAGES 

For Your 
Particular Needs 

Choose with Confidence from 
Harf ord's complete line 

Automation by Unitization 
is Harford's new method of 
caring for animals in the lab. 
Automatic watering and 
flushing plus the interchange- 
ability of types of cages on 
the same racks make this 
possible. 

We would like to give you 
the benefit of our experience 
in adapting mechanical prob- 
lems to biological care prob- 
lems to suit your special re- 
quirements. 

IX A 11 F 0 II D 
METAL PRODUCTS, Inc. 

Dept. S-Aberdeen, Md. 
Dept. S Aberdeen,6Md. . ZINC. 
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VARIMEX RESEARCH MICROSCOPES 
Model M!B-10, MB-15 

Versatile biological binocular microscope with 
monocular attachment, quadrupal nose piece, 
built-in mechanical stage (4 & 3/4" by 6"). 
Concentric coarse, fine adjustment graduated 
0.002 mm. Built-in illumination (Koehler's 
basis) resolving power with enough light for 
microprojection. Plano-concave mirror for day- 
light use. Double lense condenser, diaphragm, 
cobalt filter. Adjustable transformer: 220/6V. 
4 Obi., 8 Ocul., 8x with scale. Bulbs: 6V/20W. 
Box, lock, keys. Magnification 35x-2250x. 
Weight 17 lbs. 4 oz., with case 30 lbs. 

Extra accessories: dark field condenser; nega- 
tive, positive phase contrast equipment; 
photographic, drawing, projection attachments; 
double & micrometer eyepiece. Also other type 
microscopes, precision instruments. Request 
catalogs. 

Sole Distributors: 

MAGNIFICATION INSTRUMENT COMPANY 
2 East 45th Street 

New York 17, Now York 

OXford 7-8978 

pulse repetition rate may be varied 
with a mercury reed switch from 4 to 
80 pulses per second, and the ratio of 
"on-time" to "off-time" is selectable as 
either 10 or 90 percent. The pulse gen- 
erator and anode paddle are connected 
by a 20-foot cable reel. The last por- 
tion of the cable is encased in a vinyl 
sleeved aluminum handle (safer than 
wood) containing a tape safety switch 
which operates a relay to turn the Fish- 
ocker off upon hand release. Ground 
for the unit is supplied by a cable lead- 
ing from the frame and connected to a 
metal boat or floating metal fish collec- 
tion container. A galvanized wash tub 
works well. A battery charger is an in- 
tegral part of the Fishocker. The ap- 
paratus is mounted on a high-quality, 
light-weight, mountain back-pack.- 
R.L.B. (Oceanic Instruments, Inc., 
Houghton, Wash.) 

Circle 12 on Readers' Service card 

A series of even-sided optical poly- 
gons provides a range of up to 72 sides; 
standard models are available with 6, 
8, 12, 24, 36, or 72 sides. With each 
polygon a certificate of calibration is 
furnished showing angle deviation to 
an accuracy of +0.2 second. The re- 
flecting or target elements are made of 
highly reflective hard chrome carbide 
said to be lapped optically flat to an ac- 
curacy of 2 uin. Both the base and top 
are hardened steel and are parallel and 
flat. The polygons are designed for use 
with autocollimators.- .s. (Webber 
Gage Co., 12900 Triskett Rd., Cleve- 
land 11, Ohio) 

Circle 13 on Readers' Service card 

Electronic timer is a highly compact 
completely transistorized device. A typi- 
cal unit occupies a volume of 15 in.3 

Microminiature techniques are em- 
ployed in its design, and a quartz crys- 
tal is utilized as the time-base generator. 
Accuracy is said to be better than ?-0.1 
percent. The output pulse amplitude is 
2 amp and duration 100 msec. The 
device is capable of being preset to 
several hours in increments of minutes 
and/or seconds.- .s. (International 
Telephone and Telegraph Corp., 320 
Park Ave., New York 22, N.Y.) 

Circle 14 on Readers' Service card 

Cryogenic chamber and biological 
freezer (Nitro-Freeze) provides a con- 
trolled freezing program for viable 
biological materials, as well as a con- 
trolled-temperature atmospheric cham- 
ber to -1500C for industrial purposes. 
The standard model programs the sam- 
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ple atmosphere at a cooling rate of 
I 0C/min, according to the accepted 
Parkes-Polge-Smith technique, afford- 
ing preservation of marrow, tissue, se- 
men, and cultured cells for high-per- 
centage recovery of most types. It also 
offers a constant-temperature cold at- 
mosphere at any level between ambient 
and -60'C. Optional accessories permit 
experimentation for unusual special 
purposes at freezing rates from 1/4 ? 

to 12'C/min, as well as automatic un- 
attended elimination of the "freezing- 
point" jump, thermal recording, and 
constant-temperature cold-atmosphere 
control to -I 50'C. Control is entirely 
automatic by feed-back from a resis- 
tance sensing element through a bridge 
circuit, with cold nitrogen gas pumped 
into the freezing chamber and circu- 
lated therein by a blower. Capacity is 
1200 cubic inches (1000 1.2-ml am- 
poules or equivalent), either for freeze- 
processing in the upper cold chamber 
or for subsequent storage in liquid ni- 
trogen in the lower source tank. Pro- 
grarnming is entirely automatic, with 
no manual attention required.-R.L.B. 

(Canal Industrial Corporation, 4935 
Cordell Ave., Bethesda 14, Md.) 

Circle 15 on Readers' Service card 

Strong guar gels that remain stable 
under both acid and alkaline conditions, 
to be known as Jaguar 315 CM and 
Jaguar 315-FC-2, self-complex and gel 
a1utonmatically in a one-step operation 
that needs no additional catalyst. This 
new series is extremely efficient, re- 
quires only about I percent based on 
the weight of the water, and it was 
stated that the gels produced are strong, 
water resistant, and non-bleeding. Gela- 
tion time may be controlled from min- 
utes to hours through the selection of 
the proper member of the series: Jaguar 
315 CM will gel in about 15 minutes; 
Jaguar 315-FC-2 requires about 30 
minutes. In addition, it is understood 
that the gels formed are reversible: the 
331 5-FC-2' series may be liquefied by 
alkalizing; the '315 CM' groups by acid- 
izing. Gels may be reformed by restor- 
ing initial conditions, and this process 
may be continued indefinitely. Accord- 
ing to the manufacturer, exceptionally 
high viscosities as well as gelation at 
low concentrations is now possible 
through the use of the new series of 
self-conplexing Jaguars. The viscosity 
development and gelation take place 
entirely automatically after initially 
dispersing the powder in water, using 
only a minimum of agitation. Many 
self-complexing Jaguar types differing 
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in gelation rates as well as gel strength 
are available, and the proper type can 
be selected to best suit the individual 
application. The strong gelation prop- 
erties of self-complexing Jaguar at ex- 
tremely low concentrations suggests its 
application wherever unusually high 
water holding or water absorbing power 
is required. Further information may be 
obtained without obligation by writing 
Dept. PR 565.-R.L.B. (Jaguar, Stein, 
Hall & Co., Inc., 285 Madison Ave., 
New York 17, N.Y.) 

Circle 16 on Readers' Service card 

Steam generator for gas chroma- 
tography permits the separation of high- 
ly polar materials with minimum tail- 
ing and provides a system that will ac- 
cept samples in aqueous solution with- 
out indicating a large and tailing water 
peak. A stainless-steel boiler contains 
an immersion heater regulated by a vari- 
able thermal switch to control the 
steam pressure. Temperature and pres- 
sure gauges are provided on the front 
panel. When the steam valve is shut 
off the temperature switch maintains 
the steam under pressure ready for 

immediate use. Heated exit pipe and 
provision for mixing with other gases 
are provided to reduce the dew point 
and maintain dry steam operation for 
a variety of column conditions. In op- 
eration 700 ml of water provides 250 
hours of continuous operation at 50 
ml/min without replenishing the water. 
The hydrogen flame detector is ideal 
for use with steam as a carrier gas as 
it is insensitive to the water molecules 
and does not appear to lose any sensi- 
tivity. The Aerograph hydrogen gen- 
erator which produces hydrogen by the 
electrolysis of water can be used with 
the steam generator to do gas chroma- 
tography without any tank gas require- 
ments.-R.L.B. (Wilkens Instrument and 
Research, Inc., P.O. Box 313, Walnut 
Creek, Calif.) 

Circle 17 on Readers' Service card 

Radiating microspheres are spherical 
ceramic particles capable of retaining 
high concentrations of most of the 
known radioisotopes even when sub- 
jected to corrosive environments and 
elevated temperatures. Size of the 
spheres for most applications is 60 ? 

25 tt, but they are available in graded 
sizes from 10 to 100 ,. Density of the 
particles is 3.0 g/cm' and density of 
the bulk material about 2.0 g/cnm . 
Softening point is about 1500'C. The 
particles are insoluble in all common 
reagents except 57-percent hydrofluoric 
acid. Stability to radiation is said to be 
greater than 109 rad; no color change 
or decrease in isotope retention occurs 
at this dose. The material is said to 
yield a high percentage of the available 
radiation from soft beta and alpha 
emitters.-J.s. (Minnesota Mining & 
Manufacturing Co., St. Paul, Minn.) 

Circle 18 on Readers' Service card 

Pulse propagation meter measures 
the transit time of a longitudinal me- 
chanical pulse traveling between two 
piezoelectric transducers coupled to a 
test sample. Sonic velocity and Young's 
Modulus are obtained for the material 
under test. Films, filaments, tubes, and 
other shapes may be measured against 
environmental and mechanical condi- 
tions. Moving filaments or sheets can 
be measured while they travel over the 
transducers. This testing technique can 
provide information that indicates the 
degree of orientation of the molecular 
structures and other properties that pro- 
duce changes in sonic velocity. Obser- 
vation of the pulse shape is claimed 
to be useful in determining visco elastic 
properties as well. In operation the 

SCIENCE, VOL. 137 

NOW...Long Term Infusion Rates 

This~~ ~ ~ neIrnil nt I Infso Apaau oprae up to 
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six 5m1 syringes or six 50m1 syringes ..delivers fluids at rates 
from O.125AIl/min. to 5m1/min. per individual syringe-with 
reproducible accuracy to +. c1c% Adjustable limit switch safeguards 
instrument when running unattended ..automatically 
turns off at predetermined quantity. Special clutch mechanism 
permits changing of flow rate while apparatus is operating. 
Direct dialing rate selection-no major adjustments to make. 
Write for free literature. .. find out how the Unita gives you 
the most for your money ... get the facts on the continuous 
infusion Unita II and other models. 

BRONNWILL SCIENTIFIC 
A DIVISION OF WILL SCIENTIFIC, INC. 
109 N. GOODMAN ST., ROCHESTER 3, N. Y. 
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SUPERIOR 

PERFORMANCE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. A... .......... 

even in the coidroom 
......... 

.. . .SS t. ~ ....... .. .... 

STI RRER 
BY LKB 

Rotational constancy - even No surface agitation-vertical- 
over extended periods of time; plane stirring and optimal 
unaffected by voltage fluctua- speed of synchronous motor 
tions of + 10%, temperature (450 rpm at 60 cps, 375 rpm 
changes between 0 and 400 C, at 50 cps) eliminates forma- 
and changes in viscosity from tion of froth or air bubbles. 
1 to 100 centipoise. 

Extreme compactness-weighs Standard equipment includes 
only 22 oz., mounts safely on stirrer with mounting rod, and 
a lab stand and mixes effec- 2 Teflon-clad Follower Bars 
tively in vessels of almost any sizes 5 x 15 mm and 7.5 x 
shape. 38 mm. 

For complete information and technical specifications, request 
data sheet 6900S9 

- _ LKB Instruments Inc. 
48O Rugby Ave., Washington 14, D. C. 

International Headquarters: 
LKB-Produktor AB, P.O.B. 12220, Stockholm 12, Sweden 

BACTO - LATEX 
0.81 MICRON 

Product of 

Dow Research and Difco Standardization 

q Bacto-Latex 0.81 micron is characterized by 

uniform particle size, batch reproducibility 

and biological inertness. 

q An inert carrier for use in clinical and 

investigational tests including 

RHEUMATOID ARTHRITIS 

INFLAMMATORY DISEASES 

TRICHINOSIS 

LEPTOSPIROSIS 

q Recommended for Rheumatoid Arthritis Tests 

of Singer and Plotz and modifications. 

Literature available on request 

DIFCO LABORATORIES 

DETROIT 1 MICHIGAN USA 

BIOLOGICS CULTURE MEDIA REAGENTS 
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INSTRUMENTS 

The new Sage Micro-Flow pump 
operates by electrolysis. It gen- 
erates a gas that moves a piston, 
driving fluid at a generally uni- 
form rate. The unit is just over 
3" long -about %" in diameter, 
and weighs 28 grams. Total ca- 
pacity is 1 ml. 
Flow rates can be varied from 
1. ml/half hr to 1 ml/20 hr. The 
pumping rate is determined by 
the flow rate capsule selected. 
The pump complete and ready 
for use, with 1 ml/hr flow rate 
capsule, battery pack and supply 
of electrolyte . .. $55.00 
:Flow rate capsule kit with set 
of 4 capsules: 1 ml/half hr; 
1 ml/2 hr; 1 ml/8 hr; 1 ml/20 hr. .. 

$20.00 
Extra battery packs and electro- 
lyte are available. 
Se'Ond al M rders orM reuetsfo 

890 

sample material is placed in contact 
with two piezoelectric transducers and 
the transit time of a damped 10-kcy/sec 
pulse is measured 195 times per sec- 
ond. Transit times of 5 to 400 psec 
corresponding to 0.5 to 40 inches of 
acetate rayon can be measured to with- 
in 1 percent under favorable condi- 
tions. While the instrument finds ready 
application in the synthetic fibers and 
films field, it also promises to be a 
useful tool for measurement of the 
properties of living membranes and fi- 
bers.-R.L.B. (KLH Research and De- 
velopment Corp., 30 Cross St., Cam- 
bridge 39, Mass.) 

Circle 19 on Readers' Service card 

Rubidium-vapor station magnetome- 
ter (model X-4936) monitors the earth's 
magnetic field to provide a continuous 
high-sensitivity measure of the total 
magnetic field intensity. The magnetom- 
eter system is based on optical pump- 
ing, utilizing the interaction of the 
magnetic moment and the angular mo- 
mentum of the valence electron of 
rubidium with the ambient magnetic 
field. As a spin-precession type of 
magnetometer, the sensor contains no 
moving parts. The narrow spectral line 
is monitored by a self-oscillation circuit 
that allows instantaneous response even 
to large field changes. The instrument 
is comprised of three units: the sensing 
head; an electronic console to which 
the sensor connects and that contains a 
multipurpose power supply and a fre- 
quency-to-voltage converter; and a sol- 
id-state potentiometer-type recorder. 
Total weight of the instrument is 110 
lb; operating power is 300 watts.-J.s. 
(Varian Associates, 611 Hansen Way, 
Palo Alto, Calif.) 

Circle 20 on Readers' Service card 

Frequency comparator (model 100) 
uses frequency difference multiplica- 
tion to reduce the time required to 
make accurate frequency comparisons. 
It can be used with the manufacturer's 
model 100A indicator-recorder unit to 
provide a continuous record of the 
magnitude and sense of the difference 
frequency. The instrument accepts eith- 
er 0.1- or 1-Mcy/sec test and reference 
signals. The reference input is either 
directly multiplied or divided and multi- 
plied to provide a 900-kcy/sec inter- 
nal reference. The test input is con- 
verted to 100 kcy/sec for processing 
by multiplier-mixer modules. Each of 
these modules multiplies the test input 
- including the error-by 10 and re- 
converts it to 100 kcy/sec by mixing 

MIII 

& 4 

SEMEN * CULTURED CELLS * 

TISSUE HOMOGENATES c 

SURGICAL TRANSPLANTS c 

BONE MARROW * LABILE 
MICRO-ORGANISMS * BLOOD 

a programmed liquid bath cooled by dry 
ice, for use with large-mass specimens 
where heat transfer is critical, where liquid 
nitrogen is not conveniently available, or 
as a constant-temperature cold bath or 
reservoir to -65O C. 

a programmed dry chamber using liquid 
nitrogen gas as the coolant. 

(shown with CRYENCO 
liquid nitrogen 

refrigerator) 

The only biological freezing systems with 
positive-feedback cooling rate regardless of 
size of individual sample or number of 
samples in load. For details, write- 

Dept. E-92 

4935 Cordell Ave. 
t ~~~Bethesda 14, Md. 

Canal Industrial Corporation 
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it with the 900-kcy/ sec internal refer- 
ence. Each successive module provides 
a 1 0-times increase in the difference 
frequency while maintaining the 100- 
kcy/ sec center frequency. A front-panel 
control selects the number of modules 
through which the test signal is proc- 
essed providing a choice of difference 
frequency multiplication of 1, 10, 100, 
or 1000 times. Input modules for fre- 
quencies other than 100 kcy/ sec and 
1 Mcy/sec are available on special or- 
der. The instrument is said to be ca- 
pable of making a comparison to one 
part in 1011 in a few minutes. Measure- 
ments are relative to the reference in- 
put. With the manufacturers model 200 
synchronized frequency standard as 
reference, accuracy is said to be a few 
parts in 101".-J.s. (Montronics Inc., 
1212 West Main, P.O. Box 135, Boze- 
man, Mont.) 

Circle 21 on Readers' Service card 

Preparative gas chromatograph, Prep- 
kro II, has a temperature range to 
500'C, and uses hot wire thermal con- 
ductivity detection cell. In addition to 
large scale preparative work, the instru- 
ment converts in 5 minutes to a highly 
sensitive analytical unit. This feature 
is said to permit installation where 
funds or space would normally limit 
the number of chromatographs which 
could be purchased. For preparative 
work, the instrument incorporates the 
new Nester/Faust "biwall" (patent 
pending) column. Prepkro II may be 
operated isothermally, manually or au- 
tomatically programmed to 500'C. The 
injection block, column, and cell are 
independently controlled. Proportional 
temperature controllers are incorpo- 
rated for both the column and detection 
cell, resulting in excellent baseline sta- 
bility. The instrument may be operated 
at an attenuation of 1 on a 0- to 1-mv 
recorder. A large column compartment 
is used which allows up to 24-feet of 
/4-inch-diameter preparative columns. 

Cabinet dimensions are 18 by 22 by 
48 inches.-R.L.B. (Nester and Faust, 
2401 Ogletown Rd., Newark, Del.) 

Circle 22 on Readers' Service card 

The impedance pneumograph meas- 
ures respiration using two standard 
electrocardiogram electrodes attached 
on either side of the chest. This proce- 
dure eliminates the need for face masks 
and/ or thermistor beads, thereby pro- 
viding a convenient and easily attached 
method for monitoring an astronaut's 
respiratory volume as well as rate. The 
impedance change detected by this sig- 
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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 
television in education 
today. Discusses how TV 
can solve vital problems 
of today's overcrowded 

SYLVANIA 
GENERAL TEIEPNONE'EIECTRON/CS t9 

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 
technological devel- 
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. | 

730 Third Ave., Dept. S New York 17, N. Y. 
Please send more information on 
Sylvania's new low-cost Electronic I Viewfinder camera. 

I o Pleasesend Sylvania's new Educational 
TV Manual and more information on 
how to arrange a free visual commu- 

I nication survey for my school. | 
Name I 
School 

| Address 
I City o one_ State I 
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nal conditioner may be equated to the 
respiratory tidal volume and cyclic oc- 
currence used to compute respiratory 
rate. Lightweight and compact, it meas- 
ures .46 by 2.14 by 3.77 inches and 
weighs 4.2 ounces, including its hard 
anodized aluminum casing. The single- 
ended, low-impedance output (less than 
1 kohm) of this amplifier makes it ideal 
for telemetry or direct reading applica- 
tions. The model 130 impedence pneu- 
mograph, a Biotel System Component, 
is part of a family of interchangeable 
physiological amplifiers.- R.L.B. (Space- 
labs, Inc., 15521 Lanark St., Van 
Nuys, Calif.) 

Circle 23 on Readers' Service card 

Notes on microwave measurements 
is a 23-page booklet that is a guide to 
methods and techniques of microwave 
measurements. The booklet covers gen- 
eral procedures for the use of various 
principal categories of microwave test 
equipment-spectrum analyzers, signal 
generators, microwave receivers, and 
microwave power meters. Information 
for each of these classes of instruments 
is presented first by a statement of gen- 
eral function of each instrument. This 
is followed by a detailed explanation 
of the various types of microwave 
measurements that can be made with 
the instruments. These explanations in- 
clude test set ups, calibration charts, 
formulas, and tables useful to the en- 
gineer and technician.-J.s. (Polarad 
Electronics Corp., 43-20 34 St., Long 
Island City 1, N.Y.) 

Circle 24 on Readers' Service card 

Sequential interval counter/timer 
(model S.I.C.-4/3-25) provides outputs 
that mark the ends of four successive 
counting cycles. Each cycle is adjust- 
able by decade thumb switches from 0 
to 999 counts. An external asynchron- 
ous count rate may be used with a 

maximum limit of 25 kcy/sec. An in- 
ternal 5-kcy/sec oscillator is provided 
as well as a 60-cy/ sec input so that 
either of these frequencies may be used 
as the base frequency to transform the 
unit into a timer. In "single" operating 
mode, an external starting signal causes 
the unit to count through its four cy- 
cles and come to a stop ready to be 
started by the succeeding start signal. 
In "continuous" mode, the four cycles 
repeat until commanded to stop, upon 
which the instrument completes the 
current four cycles and stops. In "cas- 
cade" mode, it counts through four cy- 
cles and provides an output that can 
start the sequence of another unit of 

. 
Addx ark t:=2wffi=X6 L ~~~~~~~~......i:: S 

Servonuclear Corp. 
has a new name, 

new home, 
. . . now it's 

INSTRUMENTS, INC. 

Our new name. SAVANT INSTRUMENTS, INC., reflects 
a truer image of our major interest ... the field of re- 
search laboratory instrumentation and systems. 

Our newly-built plant gives us lots more room to serve 
you better ... through an expanded program of de- 
velopment and enlarged research and production fa- 
cilities. 

Our management and technical team are the samee, so 
you can depend upon us to provide the same forward 
thinldng and dependable equipment you have received 
in the past. 

221 PARK AVENUE * HICKSVILLE, NEW YORK 
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D-Glucose-1 C414-Bphosphate 
$75/25 uc.$140/50 uc.$275/100 uc 

DGlucose-C'4 (UL)1 -phosphate 
$40/10 uc.$140/50 uc.$350/100 uc 

D G6ucosamine-1-C14 Hydrochloride 
$55/100 uc . $35/50 uc 

IMMEDIATE DELIVERY 
Ask for NEW PRICE LIST revised July, 
1962 with lower prices on more than 
150 radioactive chemicals. For personal 
service call TWinbrook 4-6600 (area 
code 617) or write Tracerlab, Dept. 
0. 1601 Trapelo Road, Waltham 54, 
Massachusetts. 

AV o racerlS j 
A DIVISION OF LABORATORY FOR ZLECTRONICS, INC. 
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for TLC 

a . . please remember 

that the Desaga-Brinkmann apparatus 
is the most versatile and widely used 
equipment in the U. S. The complete 
story of TLC is extensive. May we 
send you complete descriptions of 
all apparatus and supplies now avail- 
able as well as technical information 
on applications? Just write for "TLC 
Bulletin :6" ... 

BRINKMANN 
INSTRUMENTS, INC. 
1 15 Cutter Mill Rd, Great Neck, N.Y. 

PHILADELPHIA * CLEVELAND * HOUSTON 

MIAMI - MENLO PARK, CAL. * ST. LOUIS 

14 SEPTEM BER 1962 

WATER THERMOSTATS 
Individual, compact and flexible thermostats are a re- 
quirement in present day laboratories. HETO thermostats 
offer compactness and reliability in several styles and 
pump capacities; noiseless, radiation-free motors ... and 
dual capacity controlled heater . . . cooling coils . . . 
all stainless tanks and fittings . . . and water flow 
control. Ideal for any temperature control application. 

D~~~~~ i 

CLOSED TANK 14" x 5" x 71/2" 

55 5~~?5555OPEN BA H.P 

2 12x 

| ~ ~~ a * .f ' S S t 
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TL C (Thin Layer Chromatography)* The latest laboratory re- 

search tool (by Camag) for the separation and purification of 

lipids, alkaloids, steroids, etc. Offers: rapid separation (often less 

than an hour), wide choice of developing reagents, small sample 

requirements, sharp separations. Mechanically-complete control 

of layer thickness. Descriptive literature and bibliography avail- 

able from 
* Ref. Analytical Chemistry, 33, 1138 (August 1961). 1 'SOD 

IDICHOCfHIDICHL SPfCIRLEIY S CO. 
1825 EASTSHORE HIGHWAY BERKELEY 10, CALIFORNIA 

PARR Apparatus 
for reactions at elevated . 

pressures andtperatures 

F~~~~~~~~~~~~~~~~~~~~~~~~~~ . .. . . 

............ . .......... 

An ideal bench-scale reactor with number. 
ous uses for pressures to 1000 psig. and 
temperatures to 350?C. 

Reactions are conducted in interchange. 
able 1 and 2 liter, stirrer-type bombs 
with all wetted parts made of T316 stain. 
less steel, Monel, Nickel, Hastelloy B or C, 
Carpenter 20 and other corrosion resist. 
ant alloys. Internal cooling coils, glass 
liners and other accessories are available. 

Ask for Sjeedficaiou 4500 

@ gii INSTRUMENT COMPANY 
MOLINE, ILLINOIS 
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MEASURE-MATIC 
DISPENSER - 

Unbreakable polyethylene automatic 
measuring device. Adjustable to 
measure any amount from 5 to 25 ml. 
Disassembles easily for thorough 
cleaning. Fills from 16 oz. storage 
bottle. Dispensing cup slides on tube to 
deliver desired volume. Pressure on 
bottle forces liquid above hole in 
tube. Removal of pressure allows 
return of excess liquid to storage 
bottle and permits immediate pouring 
without spillage. 
Each, $2.75; Case of 12, $30 (ea. $2.50) 

Pioneer Plastics, Inc. is the manufacturing leader 
in plastic laboratory apparatus. Pioneer products 
have proven their economy and practicability in 
chemical laboratories for more than 7 years. 

Sold through leading supply houses. 
WRITE FOR NEW CATALOG TODAY 

*r a m _. g 

the same type. The instrument uses 
magnetic logic elements. It will operate 
over the temperature range -20? to 
+550C and in 100-percent relative hu- 
midity.-3.s. (DI/AN Controls, Inc., 
944 Dorchester Ave., Boston, Mass.) 

Circle 25 on Readers' Service card 

Electron microscope, JEM T-1, a 
compact, relatively low priced instru- 
ment produced by Japan Electron Op- 
tics Laboratory, Ltd., is ideal for teach- 
ing the principles and techniques of 
electron microscopy, can be used in 
any research situation where .50 A 
resolution and 5000 X magnification 
(or 50,000 X with photographic en- 
largement) will suffice. The T-1 is 
a two-lens instrument whose elec- 
tron-optical column consists of a 
self-biased electron gun operated at 
50-kv accelerating voltage, a speci- 
men chamber with the identical con- 
venient specimen-shifting mechanism 
used in higher-priced instruments, an 
objective lens, a projector lens, and a 
fluorescent viewing screen observed 
through three large windows at the base 
of the column (one window has a 2 X 
magnifier as well). The built-in plate- 
camera takes a single cassette that holds 
two standard 65- by 90-mm (2?2 by 
3?2 inches) plates. Both can be exposed 
without breaking the vacuum to re- 
move the cassette. (However, even when 
the column's vacuum is broken. to re- 
move plates or exchange specimens, it is 
restored in 3 minutes by the efficient 
high-vacuum system.) Advantages in- 
clude a noteworthy stability in the pres- 
ence of vibration, permitting set-up in 
many places where it would be impos- 
sible to operate the big electron micro- 
scopes with maximum resolution. In 
addition, the high-voltage circuits are 
fully shielded; the operator is always 
completely safe, and all vulnerable 
parts of the T-1 are protected against 
atmospheric moisture. All controls are 
within easy reach of a seated operator. 
-R.L.B. (Fisher Scientific Co., 415 
Fisher Building, Pittsburgh 19, Pa.) 

Circle 26 on Readers' Service card 

Portable dissolved oxygen and tem- 
perature recorder for use in streams and 
other bodies of water also monitors 
ambient air temperature by means of 
two sensing probes with attached cables 
-one containing an oxygen electrode 
and water temperature thermister, the 
other an air sensing thermister. A com- 
pact, dual-channel, strip-chart recorder 
monitors the oxygen content and tem- 
perature. Water temperature may be 
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Here's why 
more and more 
scientists depend on 
Nuclear-Chicago . . . 
fortheir labelled compound needs. 
N uclear-Chicago now makes avail- 
able more radiochemicals . . . at 
lower prices . . . delivered faster 
than ever before. ? You may choose 
from 600 radiocompounds of car- 
bon-14, tritium, sulfur-35, phos- 
phorus-32, and chlorine-36. This 
is the largest selection of such 
compounds offered by any sup- 
plier. Custom preparation service 
is also available. ? Compounds are 
always packaged in the form offer- 
ing greatest stability. Same-day 
shipment is made on 85 percent of 
all orders. Large stock turnover 
and careful inventory control mean 
that only fresh compounds are 
shipped. And discounts are given 
for quantity purchases. ? You are 
invited to add your name to the 
mailing list for our new series of 
informative Radiochemical Bulle- 
tins. Let us know your labelled 
compound requirements: you may 
phone collectfrom anywhere in the 
continental United States. NUC:.2-2f5 

nuclfearr-chicago 
# C 0 R Pa 0 R A T I 0 iv 

349 E. Howard Ave. Des Plaines, Illinois 
Telephone: 312-827-4456 

recorded for approximately 15 minutes, 
then air temperature for a like period 
and finally water temperature may be 
recorded again, repeating this cycle in- 
definitely. Longer periods may be se- 
lected by changing a cam in the chart- 
drive mechanism. Normal range for 
both water and air temperature is -10? 
to +90'F. An expanded range of 320 
to 720F may be selected for water tem- 
perature. The water temperature trace 
is deflected to 90-percent scale reading 
at regular intervals to identify the trace 
and to provide a check on instrument 
calibration. The air temperature trace 
is deflected to zero scale reading. With 
fresh batteries it should be possible to 
operate the recorder continuously for 
3 or 4 days. A built-in interval timer 
may be used to limit recorder operation 
to 20 minutes out of each 2 hours and 
thus permit 30 days of continuous op- 
eration. Shortly before the interval timer 
shuts off the recorder drive, the oxygen 
and temperature traces return to zero 
scale, providing an indication of the 
"dead" periods on the chart record.- 
R.L.B. (Oceanic Instruments, Inc., 
Houghton, Wash.) 

Circle 27 on Readers' Service card 

Color-coded Kimax culture tubes 
have fused on ceramic colored marking 
spots in either plain or screw-capped 
tops. Marking spots are in matte fin- 
ishes, making it easier to write on and 
easier to clean. These color-coding 
marking spots are carefully applied to 
withstand repeated detergent cleaning 
by the user.-R.L.B. (Owens-Illinois, 
Kimble Glass Co., Toledo 1, Ohio) 

Circle 28 on Readers! Service card 

An absolute-pressure meter (model 
311-1) is an all-electronic, continuous, 
vacuum measuring device for the mod- 
erate vacuum region. Two basic ranges, 
0 to 3 and 0 to 30 mm-Hg full scale, 
are available. Dynamic response is said 
to be 100 cy/sec or better. Output volt- 
age for full-scale deflection is 10 v d-c, 
with resolving power 1 part in 1000, 
allowing measurements of vacuum 
down to 0.003 mm-Hg. Overpressure 
capability exceeding 2 atm without 
damage to the sensing element is pro- 
vided. Other features include a built-in 
getter for periodic outgassing; insensi- 
tivity to gas composition; stainless-steel 
construction for application to corro- 
sive-gas measurements; portability; and 
outputs for operation of recorders or 
oscillographic instruments.-J.s. (Deck- 
er Corp., Bala-Cynwyd, Pa.) 

Circle 29 on Readers' Service card 

THE SCIENTIST'S LIGHT BOX 
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A NEW 

CONCEPT TO 
IMPROVE 
LABORATORY 
TOP 

_ . SURFACING... 

_. . I . ... __ m... 

GREGG LABORATORY TOP installation at Experimental 

Cytology Laboratory, Retina Foundation, 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 last minute changes or additional laboratory services. 

* GREGG TOPS are soft and warm 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. 

Fo.! rr more information 
Ti. . . wrie for broche #772 and te s reports 

.. 
- .. -....REG 

GREGG LABORATORY TOPSisalto tEprmna 

NASHUA, NEW HAMPSHIRE 
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A sgnal generator (model G IlOC) 
provides 21 discrete crystal-controlled 
signals in the range 5000 to 6000 
Mcy/sec in 25-Mcy/sec increments. 
Frequency accuracy is said to be 
+0.0001 percent and power output 1 
mw minimum. Spurious responses are 
said to be at least 60 db below the de- 
sired-signal level. A separate crystal os- 
cillator is used as a check on operating 
frequency. The difference frequency is 
monitored and displayed on a front- 
panel meter. Signals are derived from a 
standard crystal oscillator by miltiplica- 
tion and mixing circuits followed by a 
high-selectivity gang-tuned filter to 
eliminate all but the desired signal.- 
J.s. (Frequency Engineering Labora- 
tories, P.O. Box 504, Asbury Park, 
N.J.) 

Cirde 30 on Readers' Service card 

Microwave relay link operates in the 
10,500 to 13,200 Mcy/sec- range for 
point-to-point FM data transmission. 
The link is a 0.1-watt, 7-Mcy/sec band- 
width system. Transmitter and receiver 
are self-contained units weighing ap- 
proximately 30 lb each. A common 
type of klystron has been used for con- 
venience of service and replacement. A 
built-in meter and selector switch on 
each unit provides voltage checks and 
all mixer and radiation indications nec- 
essary for normal system tune-up and 

. ... . . . . . . .... ............. 

[ IP 

t Vy B a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......A...;. t' " ....... .. 

................ ....... ..... ..... ..... . . .. .. ... ... ..........._ ...... ..............._ 

operation. A built-in 60-cy/sec signal 
provides a deviation reference and test 
signal. A separate cavity-type wave- 
meter is supplied as a means for ad- 
justing the equipment to the assigned 
operating frequency. Tvhe meter is a 
continuously tunable cavity with cali- 
brated micrometer control.-J.s. (Mi- 
cro-Link Corp., Akron St., Copiague, 
N.Y.) 

Circle 31 on Readers' Service card 
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Zoom microscope eyepiece changes 
its magnification from lOx to 20X 
through continuous variation of power 
by means of a simple mechanical ad- 
justment. A twist of the dial selects the 
desired magnification without addition- 
al focusing. The coated optical elements 
are housed in a structure 23/4 inches 
long and 11/2 inches maximum diam- 
eter. Attachment is simple and rapid, 
and mechanical construction is de- 
scribed as high quality. Price, $25.- 
R.L.B. (Edmund Scientific Co., Bar- 
rington, N.J.) 

Circle 32 on Readers' Service card 

Recording storage-tube system (model 
206) operates at standard television 
scanning rates and stores a single tele- 
vision frame for repeated display. Res- 
olution of 1000 television lines across 
the diameter and gray-scale fidelity of 
five to six shades are said to be 
achieved. Readout is nondestructive, 
and the stored picture may be continu- 
ously displayed on a television monitor 
for 10 minutes or longer. The system 
connects directly into a video line to 
receive composite television signals. 
Upon manual or electrical command, 
the unit stops and stores a single frame. 
The system requires a composite video 
input amplitude of 0.7 to 2.0 volts, 
black negative. Its composite video out- 
put amplitude is adjustable from 0.5 to 
1.5 volts. Input and output impedances 
are 75 ohms, resistive. Input and out- 
put bandwidth is greater than 8 Mcy/ 
sec.-J.s. (Image Instruments, Inc., 
2300 Washington St., Newton Lower 
Falls, Mass.) 

Circle 33 on Readers' Service card 

Portable salinometer is based upon 
the principle that a direct proportional- 
ity exists between the magnitude of an 
induced electric current and the elec- 
trical conductivity of the medium in 
which it is induced. This instrument, 
designated Model RS-5 Electrodeless 
Induction Salinometer (U.S. Patent 
2,542,057), completely eliminates the 
need for both sample bottles and elec- 
trode maintenance. Salinity, tempera- 
ture and conductivity may be meas- 
ured to depths of 300 feet simply by 
lowering an electrodeless cell to the de- 
sired depth and reading the instrument. 
Salinity and temperature gradients are 
easily determined and any change in 
salinity or temperature quickly detected. 
The electrodeless inductive conductivity 
cell consists of two toroidally wound 
coils arranged around a thick-walled 
epoxy tube. The first coil, driven by an 
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World's first transistor- 
regulated calorimeter! 

............ .. . . 

All-time best seller .. now even better! 
The 20,000 Spectronic 20 Colorimeters now in use broke all sales 
records because of higher accuracy, wider range and faster read- 
ings than any other colorimeter. Now this revolutionary new 
transistor-regulated model gives you even higher accuracy by 
increasing stability of voltage, frequency and temperature; even 
wider range every wavelength from 340mM to 950mM; even faster 
readings, because warm-up is ten times faster. And it's just one of 
three better-than-ever models of the best-selling colorimeter of 
all time. 
MODEL 4, ELECTRONIC REGULATED, with built-in power regula- 
tor for 115V, 50 or 60 cycle A.C ........................ $375 
MODEL 2, STANDARD, for 115V, 60 cycle A.C ............. $295 
MODEL 5, BATTERY OPERATED, equipped for D.C. or battery 
use . ....................................... $265 

Ask your Bausch & Lomb dealer 
for an on-the-job demonstration! 

BAUSCH & LOMB v 

I3 Please schedule a Spectronic 20 Colorimeter I 
I . demonstration in my lab at my convenience. I 
I BAUSCH & LOMB 0 Please send Spectronic 20 Catalog D-266. 1 

INCORPORATEDI 
64233 Bausch Street Name .I................... 

Rochester2, N. ' ro 8ioa. 
I Address I 
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oscillator, induces an a-c current which 
flows in a closed loop through the cell 
bore and the surrounding water. The 
second coil is used to measure the mag- 
nitude of this induced current. More- 
over, although the cell bore is large, it 
offers a much greater resistance to the 
passage of the induced current than the 
surrounding sea water. This allows the 
cell to be operated as close as 6 inches 
to obstructing surfaces which otherwise 
might affect the measurements by re- 
ducing the induced current. The instru- 
ment itself contains the batteries, tran- 
sistorized oscillator and amplifier, bridge 
circuits, selector switch, readout dials, 
and meter all in a small 5 by 6 by 8 

inches covered and gasketed carrying 
case. For measuring, a selector switch 
is set for the desired function and the 
proper dial adjusted to give a meter 
null. The reading is taken directly from 
the dial setting. All three measurements 
-salinity, temperature, and conductiv- 
ity-may be taken in less than 1 minute 
by a single operator.-R.L.B. (Industrial 
Instruments Inc., 89 Commerce Rd., 
Cedar Grove, N.J.) 

Circle 34 on Readers' Service card 

The model ND-150-FM 1024-chan- 
nel radiation analyzer is designed to 
provide both the high-stability and 
resolution required for day-long, part- 

in-a-thousand measurements, and very- 
high-speed, low- or medium-resolution 
measurements when speed is important. 
Parameters can be represented by am- 
plitude modulated pulses, time modu- 
lated pulses, or d-c voltages. Two ana- 
log-to-digital converters are provided, 
each with independent address regis- 
ters, to provide multiplex operation. 
Multiplexing may be used for either 
unrelated or time-coincident events. 
Dead-time corrected timing is provided 
by use of either internal timing oscil- 
lator or accelerator beam current in- 
tegrating capacitor discharge pulses. 
Dead times range from 10 /Asec per 
event in low-resolution measurements 
to average times of 150 /Asec for high- 
resolution measurements. Measure- 
ments can be made with 32 x 32, 
64 X 16, or 128 X 8 configurations. 
Readout by contour-map point display 
and by digital field-of-data points is 
provided for interpretation of two- 
parameter data. Either parameter may 
be pulse amplitude, steady voltage 
level, or time-modulated pulses.- .s. 
(Nuclear Data Inc., 3833 W. Beltline 
Ave., Madison, Wis.) 

Circle 35 on Readers' Service card 

Event recording system -(series 360) 
records 120 channels of on-off infor- 
mation on a 16-inch dry, electrically 
sensitive chart. Response to events of 
duration as brief as 1.3 msec is made 
possible by a writing control that is con- 
nected to the recorder by four cables. 
A pulsed writing technique prolongs 
stylus life. Each bank of 30 styli may 
be pulled out, and an individual stylus 
replaced by plugging in a new one; 
18 chart speeds are provided.-J.s. 
(Sanborn Co., Wyman St., Waltham 
54, Mass.) 

Circle 36 on Readers' Service card 

Humidity meter "Humid-I-Meter" is 
an all-electronic transistorized instru- 
ment that indicates relative humidity at 
temperatures of 500 to 1001F by meas- 
uring what the maker describes as "di- 
pole moment concentration." The sen- 
sitive element is a bead about 1/16 
inch in diameter and readings are 
made in 5 seconds. The presence of 
gases with high dipole moments or con- 
tact of the bead with conducting elec- 
trolytes will interfere with the readings. 
A large, easily read meter and a probe 
on the end of a wire bead provide con- 
venient operation and accuracy to ? 2 
percent RH within the specified tem- 
perature range.-R.L.B. (Telostat Corp., 
1003 First St., South, Hopkins, Minn.) 

Circle 37 on Readers' Service card 
SCIENCE, VOL. 137 

These graduated cylinders 
of selected polypropylene do just about 

everything glass can do-except break! They're 
corrosion-resistant and non-toxic. They're never 
slippery, even when wet. They stand firmly on 
stable, octagonal bases. And they'll take all the 
autoclaving you want to give them. 

Unbreakable/gefl 
graduates are easy 

to read precisely 
It's easy to see the liquid level, because Nalgene 
graduates are made of translucent polypropylene. 
It's easy to read the level precisely because the 
meniscus is practically flat and calibration lines 
are as fine as in any glass graduate. And you're 
sure of your results, because every Nalgene gradu- 
ate is precision-molded to best glass accuracy- 
well within National Bureau of Standards Class A 
specifications. 7 sizes from 25 ml to 
2000 ml. Ask your lab supply dealer. ' 

New catalog of the complete line of 
Nalgene lab ware. Write Dept. 2121. 

THE NALGE CO., INC. 
GW ROCHESTER 2, NEW YORK 

The Quality Standard of Plastic Laboratory Ware 

898 



3?KIAIXJSAI~~RS FOR WHITE k 

BUST FREE AREAS 
* All Enclosed Mechanism 
* No Oil or Grease 
* All Chrome Plate Finish 
* Easily Cleaned 

* 12 Ga. All-Steel Seat; 14" x 

15Y8 
"- Waterfall Form. Sand Blast Surface. Adjusts 

18" to 26". 
* 12 Ga. Steel Backrest, 6" x 

13%~ "-with tempered steel 
backrest support. 6 inch 
horizontal adjustment. 
Backrest folds down to make 
easy cleaning. 

* Cast Iron Base; 20-inch 
spread. 1- " steel glides. 

Other White Room chairs with 
lacquered plywood seat and 
backrest. 
FREE TRIAL Use an AJUST-J 
RITE chair for 30 days w ith- 

2 ~out obligation. Prove to your- 
self the many advantages 
AJUSTRITE offers in com- 
fort utility and economy. 
Write today-we'll do the rest. 
10 YEAR GUARANTEE 

X (3,S4-Dhdoypeyehyaie g 

JUST LIFT SEAT TO DESIRED HEIGHT 

1 . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

AJUSTO EQUIPMENT CO 
Is~el LM Bowling Green, Ohio 

CHYROXYTYRMINALS EPT. .E...... 12.00 

25 Gm . ....... 12.00 

PLEASE SEND ORDERS TO: 

PEIL CHEMICALS DEPT. 
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I)UIIIHLK I now brings 

ULTRASONIC POWER 
to Chemists... 

Biologists... 
Mechanical Engineers 

AirD SS 1 ;0:: SONIFIER ISONIFI0X;;0-X;:ERE:fI; is a high inten- 
sity sonic source, designed 

i; x04Tl;00X ifi~~t 0-- l _ * -;for a vast number of ultra- 
I At: i /t;00_| 0 : sonic applications. Among its 

, , ] l ~~~~~~~~~uses are 

CHEMISTRY 
i Emulsifies inmiscible liquids. 

*Disperses solids in liquids. 
*Homogenizes liquids & solids. 

; Ail X ;; ~~~~~~~* Homogenizes tissues. 
* Breaks down cells, including 

The Sonifier is so efficient that it bacterial yeast. 
* Stimulates or inhibits bac- can break cells never before disinte- trial activity. 

grated by u ltrasonics, using on ly a . 
small fraction of its power peak of _0;0.:: 

150 watts. 1 _l 

A Sonifier demonstration is a fas- 
cinating experience. See how it can _ 

Soinifier rwiefrSnfe tory and production procedures.es tssues 

Bulletin No. 803. ENGINEERING 
* Drilling, cutting, cavitation, 

micro-agitation. 

I ~~~~ SOUND PRODUCTS FOR INDUSTRY RANSON INSTRUMENTS, INC. 
I Ultrasonic Po wer Division 

Dept. 35B BROWN HOUSE ROAD * STAMFORD, CONK. 
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The DUAL rectil riter recorder combines in one 
compact instrument two complete galvanometric recorders 
and a single chart drive . . . enabling you to record two 
variables simultaneously to a common time base. No chart 
drive synchronization problems, just one chart roll to 
handle and data can be interpreted in a glance. Only the 
DUAL rectilriter offers true rectilinear recording on two 
4/-inch, side-by-side grids. Whether you use it primarily 
as a single channel instrument or for the hundreds of appli- 
cations requiring the direct comparison of two variables, 
you'll find the DUAL rectilriter offers greater convenience 
and unmatched versatility. Available in either portable or 
flush-mounting models in the widest selection of standard 
ranges. 

Two-Cycle Pen Response 
d-c Milliampere Ranges............................% ma to 100 ma 
a-c Ampere Ranges .................... 0.25 amp to 25 amp 
d-c Ampere 

Range ... 100 mv for use with standard shunts 
Expanded Scale a-c Voltage 

Ranges ... 80-130 V, 160-260 V, 320-520 V 
a-c and d-c Voltage Ranges ................... 10 V to 1000 V 
Frequency Ranges .................... 50, 60, 400 cps 
Five-Cycle Pen Response 
d-c Milliampere Ranges ................... 2.5 ma to 125 ma 

Special options and accessories further expand the 
usefulness of rectilriter recorders. Also available in single 
channel models. 

Write for complete information. 

APPARATUS DIVISION TEXAS ITN ST RU M4ENTS 
PLANTS IN HOUSTON I N C O R P O R A T E D 
AND) DALLAS. TEXAS --v~zO3 6 0 9 B U F F A L O S P E E D W A Y 

\ ( ~~P. O. BOX 66027 HOUSTON 6, TEXAS 



Working with two projected disks of 
light, one in horizontal direction and 
the other above the observer and at the 
same distance from him, Schur found 
a size difference in favor of the hori- 
zontal disk which increased steadily 
with increasing distance of the two 
disks from the observer. The distances 
were varied in six steps from 3 to 33 
meters. For the distance of 3 meters 
the mean illusion ratio amounted to 
1. 16, and at distances of 22 and 33 

meters, to 1.71 and 1.87. Today these 
findings -are supported by the result of 
Hermans' whose illusion ratio of 1.06 
for distances of 4 feet fits well with 
Schur's data (and does not refute them, 
as Rock and Kaufman claim), and by 
the results of Leibowitz and Hartman; 
only Rock and Kaufman's planetarium 
experiment is in disagreement. 

I see Schur's size-elevation illusion 
as a thing apart from the terrain effect. 
Rock and Kaufman surmise that there 

was enough stray light in the rooms 
used by Schur to illuminate the floors. 
I don't think that this explanation is 
tenable. Schur's report shows that a 
great deal of attention was paid to the 
task of keeping -walls and floors in- 
visible; the projectors were completely 
enclosed, and the subjects were not al- 
lowed to become dark-adapted. Besides, 
if Schur's results were really due to a 
vestige of a terrain effect, one would 
expect her illusion ratios to be smaller 
than those obtained by Rock and Kauf- 
man with good terrain visibility. The 
opposite is the case; for the 33-meter 
distance Schur's illusion ratios show 
an effect almost twice as large, and 
with much less variability. Since Schur 
also found her effects to be partly in- 
dependent of the angle-of-regard illu- 
sion--.-she did obtain an, angle-of-regard 
effect with disks of light at distances of 
5.2 meters which, when set against the 
ordinary size-elevation effect, would 
diminish but not overcome it-it looks 
as if we have here a third condition 
which can produce a moon illusion. 

I want only to set the record straight, 
not to advocate more discussion or re- 
search on the ordinary moon illusion. 
As is the case with many phenomena of 
our daily lives, its causes are probably 
too complex to warrant detailed un- 
raveling. But I don't like to see the 
angle-of-regard illusion and the size- 
elevation illusion neglected as unim- 
portant. These facts are of genuine sci- 
entific interest, having relevance to 
perception independent of the moon 
illusion. 

HANS WALLACH 
Department of Psychology and 
Education, Swarthmore College, 
Swarthmore, Pennsylvania 

Kaufman and Rock's thorough in- 
vestigation of the dependence of the 
moon illusion on the presence or ab- 
sence of a visible, uninverted, inter- 
vening terrain makes important reading 
and seems to me, the surviving member 
of the Holway and Boring team and 
Kaufman and Rock's most clearly de- 
fined target, to lend strong support to 
Ptolemy's theory and the effectiveness 
of Emmert's law in this situation. It can 
be said, of course, that Ptolemy's theory 
is Emmert's law, and that everyone 
knows that Emmert's law works. Em- 
nert's law is the principle that the size 

of a perceived object increases with its 
perceived distance in those unusual 
cases, such as a visual afterimage, when 
the size of the retinal image remains 
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CONNECTOR SIZES 
FOR VACUUM APPARATUS 

THREE NEW SIZES, the 50 mm, 75 mm, and 100 mm I.D). con nec- 
tors, are the latest additions to an extensive list of Kontes "0" 
Ring Connectors in glass, stainless steel, and brass. 

VACUUM APPARATUS made with Kontes "0" Ring Connectors 
requires minimum displacement to assemble, avoids lubricants, 
and holds vacuums of 1O4 mm of Hg. 

LUBRICANT FREE-connections are obtained because the hemi- 
spherical connector arms are separated, but sealed by a Buna-N 
or Viton@) "0" Ring*s not by a grease. This avoids sticking and 
freezing problems associated with ground glass joints. 

METAL TO GLASS coupling is a simple matter now using a stand- 
ard glass connector and a standard brass or stainless steel 
connector. Compared to graded metal and glass seals, the rug- 
gedness and flexibility' of such connections are particularly 
impressive. 
*Optional Viton "0" rings, which are recommended for service with steam, silicone greases, 
and oils, are also resistant to oxygen and ozone. The temperature limit using Buna-Nl is 
1500C.-with Viton 3000C. intermittently, 2000C. continuously. I9Viton is a registered 
trademark of E. 1. duPont Co. 

For more complete information request Bulletin 1161-A. 
Size & K-67175 Glass Sie& K-67175 Glass 
Approx. Per Single Approx. Per Single 
I.D., mm Pair Arm I.D. mm Pair Arm 

5 2.70 1.35 25 3.10 1.55 
7 2.80 1.40 30 4.20 2.10 
9 2.80 1.40 40 6.00 3.00 

12 2.90 1.45 50 7.50 3.75 
15 2.90 1.45 75 10.00 -5.00 
20 3.10 1.55 100* 14.00 7.00 

tShaped like Conical Pipe Flange. 

__ IKONTES GLASS COMPANY 
a) | V i neIa nd , N ew J er se y 

^ ^ | ~~Midwest Distributor: RESEARCH APPARATUS, INC. 
' 9943 West Franklin Avenue, Franklin Park, Illinois 
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With EC455 horizontal plate electrophoresis apparatus.. 

AMONG MANY RECENT APPLICATIONS FOR THE EC455... 

Mobility studies of iodinated human serum 

*Two-dimensional paper agar electrophor- 

* High-voltage electrophoresis BAIB. 

* Super-cooled electrophoresis of P-esters in 
non-aqueous buffers. 

EC455 electrophoresis apparatus makes paper electro- 
phoresis possible under uniform conditions of paper R 
wetness. Six-21/2" or sixteen-i" paper strips are REPRINTS . . . and technical bulletins 
placed between nonwettable plastic surfaces, thus pre- E4on these and other applications of the 
venting evaporation and allowing sample to travel EC455 Electrophoresis Cell are available 
through uniformly wet paper from beginning to end. on request. Write or call for technical 

The paper strips with sample applied are then consultation on all electrophoresis prob- 
clamped between water-cooled plates. When ice water flems. Circle Reader Service Card for our 
is circulated through these plates, as much as 2000 V file folder of selected electrophoresis 
at 200 MA can be passed through the cell, permitting material. 
rapid separation. 

g TELEPHONEArea Code 215 Kingswood 3-7473 

=-C also manufactures countercurrent apparatus 
and the new Vertical Gel Electrophoresis unit. 

. .SAVANTNEW..1OK .... ......(formerly SERVONUCLEAR CORP.) 1.0 O T 

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. 

OUTPUT VOLTAGE: 0-10,000 Volts (Continuously Variable) 
* ALL SOLID STATE OUTPUT CURRENT: 0-250 Milliamperes 
* No condensers RIPPLE: Less Than 5% 
* Instant starting 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 
* Zero start ALSO AVAILABLE: As a Dual Supply 5000V/500MA 

-or 10,IAIV/250MA 
X _7 T T- i Tn o eeytpeo i 
35@@_B1~ ~~ 1IT 

l Tn There is a Savant Electrophore- 

, 11 1 1 1I 2 @ I boratory, that will accept pa Investigate today, write 

Lz-^0 r~z-48- tL-362 
LT-22 to 20" in width. complete information. 

221 Park Avenue * Hicksville, New York 
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for professional or occasional glassworking 

This unit is durable and compact re. 
quiring only 2' x 3' bench area . . . can M 
hold tubing from 0-64 mm through * 
spindle and up to 6" o.d. on the ex- 
clusive contour chucks. Complete, ready 
to operate. 

Price $675.00 

IDEAL FOR PHYSICAL, CHEMICAL, 
BIOLOGICAL AND ELECTRONIC LABORATORIES 

A With NEW CONTOUR CHUCKS, two independently working sets of 
_ slim self-centered jaws permit, for the first time, chucking and 

centering of a variety of 
shapes and sizes. 

GL5O B FLASK HOLDER 
with asbestos covered Steel 
Fingers. Universal self-center- 
ing; permits mounting in head 
or tailstock up to 6", o.d.; 
accepts blowhose and swivel. 
BURNER CARRIAGE holds lathe 
fire or one or two hand 
torches. 

ASK YOUR DEALER FOR DETAILS. 

BETHLEHEM APPARATUS COMPANY, INC. 
HELLERTOWN, PA. 

new design 
improves performance, 

reduces price 

12" x 12", $70.. r 12" x 24", $105 
(115 or 230 v) 

TYPE 2200 HOT PLATES 
offer precision thermostatic control 

and fast heat-up over the 
entire stepless range to 7000 F 

Write for literature and name of nearest dealer 
THERMOLYNE CORPORATION, 568 Huff St. Dubuque, Iowa 
(Formerly Thermo Electric Mfg. Co.) 
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constant as actual distance varies. If 
visually filled distance looks greater 
than empty distance, then the horizon 
moon, separated from the observer by 
a filling of terrain, should look further 
off and, subtending always the same 
visual angle, should appear larger. The 
difficulty here is that the preponderance 
of evidence, against which Kaufman 
and Rock cannot do better than set up 
their fiat, is that the horizon moon looks 
nearer than the moon in elevation. Of 
course, say the subjects, it looks nearer 
because it looks bigger, and that leaves 
us with a paradox. 

Neither Holway and I nor Kaufman 
and Rock made any well-designed study 
of the perceived distances of the moon, 
although Holway and I did ask ques- 
tions about perceived distance of a good 
many observers. If one is studying the 
effect of apparent distance on apparent 
size, one would do well to measure the 
relative apparent distances as well as the 
relative apparent sizes, would one not? 

Kaufman and Rock say that the size 
of the elevated moon is indeterminate. 
Now surely that is nonsense. All size is 
relativistic, and, when not under com- 
parison, size is necessarily indetermi- 
nate. You spend an hour watching a 
puppet show on a lighted stage sur- 
rounded by the dark, the curtain falls, 
the general lights go on, and the actors 
themselves who make the little figures 
work appear to take their bow. A gasp 
of astonishment goes through the audi- 
ence when these apparent giants appear. 
Actually, the puppets lost apparent size 
when they lost their standard of com- 
parison. No perceived object has de- 
terminate size except as its size is fixed 
in a comparison. 

Then Kaufman and Rock object to 
the fact that Holway and I used heter- 
otelic comparisons of size (heterotelic is 
from tele, afar, as in telescope, not 
from telos, end, as in teleology). Ab- 
stractive comparisons, such as the het- 
erochromatic equating of visual bright- 
nesses, are more difficult to make than 
judgments of identity, but they are not 
invalid. The measure of difficulty lies 
in the large size of the interval of un- 
certainty about the point of subjective 
equality and in the longer decision times 
for the more uncertain judgments. Giv- 
en a difference somewhat larger than 
the interval of uncertainty, be that in- 
terval large or small, the judgment is 
immediate. Hoiway and I found, for 
our extreme heterotelic comparisons, 
that the judgments were certain and 
instant. Conversely, even identity judg- 
ments near the critical point are slow 
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YOU'RE NEVER 

IN DOUBT 

WHEN IT'S 

Clean' 
In the laboratory or hospital, just 
"clean" isn't good enough. Make sure 
your glassware and equipment are 
"Alconox-Clean." 

Proven best by test* for over 20 years! 
* for wetting power! 
* for sequestering power! 
* for emulsifying effect! 

Use ALCONOX 1 
For all equipment I I - 

washed by hand 
Sox of 3 lbs ...... $1.95 
Case of 12 boxes - 

3 lb. ea.. .$1 8.00 
Available in drums of 25, 
50, 1 00 and 300 lbs. atJ 
additional savings 

(Prices slightly higher 
West at the Rockies) 

SAVE TIME 
AND MONEY! 

with ALCONOX 
The World's Most Thorough Cleaner- 

Yet It costs up to 75% less 

Eliminates tedious scrubbing - 
Penetrates irregular and inacces- 
sible surfaces - Removes dirt, 
grease, grit, blood, tissue, etc. 
with amazing ease -Completely 
soluble and rinsable - Gentle to 
the skin - 

Use ALCOJET 
For all equipment 

washed by machine 
7 S o x Se Ibs ..............Box 5 ...... $3.00 

Case of 6 boxes - 
5 lbs. ea...$15.00 

Available in drums of ~~ ~~ 25, 50, 100 and 300 
lbs. at additional 
savings! 

~~' (Prices slightly higher 
West of the Rockies) 

Clean Pipettes in one 
easy operation with 
ALCOTASS -for all pi- 
pette washers. Sox of 
100 Tablets ..... $5.00 

Order from your Supplier or ask him for samples 
and FREE Cleaning Guide. 
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and unsure. There is nothing wrong 
with the heterotelic method except thai 
it is less precise than homotelic com- 
parisons of size, or, one might say, 
the heterotelic method is as accurate 
as the homotelic but in respect of larger 
units. 

Now let us raise the question as to 
how much we must stretch credulity to 
believe that Emmert's law, set up by 
the filled distance of the terrain, can 
account for the moon illusion. I have 
read Wallach's letter about these re- 
searches with assent. He notes that 
there is probably no single correct the- 
ory of the moon illusion, and even 
Kaufman and Rock admit in a note that 
more than one principle may be oper- 
ating synchronously. Emmert's law is 
consistent with the principle of size 
constancy: that the receding object 
maintains the same apparent size as its 
retinal image shrinks, and thus that a 
receding object whose retinal image 
does not shrink (an after image) grows 
in apparent size. Another law, incom- 
patible with this one, might be called 
Euclid's: a receding object appears to 
shrink in size as its retinal image 
shrinks; and conversely, mutatis mu- 
tandis. The observers in the Holway 
and Boring studies were appealing to 
Euclid's principle when they said that 
the horizon moon looked near because 
it looked so large. Certainly this prin- 
ciple often works, and then, of course, 
size constancy fails. 

Now, Kaufman and Rock are arguing 
that these two principles operate simul- 
taneously, each of them effectively, 
though in opposite directions. They 
adopt Woodworth and Schlosberg's 
word register, which means that a per- 
ceptual cue operates below the level of 
consciousness. A distance may be great 
as registered while being small as per- 
ceived. Let me extend this argument 
and suggest its treachery by being ex- 
plicit. The visible terrain is effective as 
a cue. It operates below the level of 
consciousness to register the moon as 
far away. Under Emmert's law the 
moon is thus, because of its remote 
registry, perceived as large. Looking 
large, it seems, under Euclid's principle, 
near. And might one not then add that, 
under Emmert's law appearing near, it 
looks small? That would be the whole 
circle of logic of these two principles: 
the horizon moon, being far, is big; 
being big, is near; being near, is small. 
Obviously, still more research and more 
thinking are needed on this matter. 

Kaufman and Rock could have aided 
their readers by being more precise in 

MINI- 
MONITOR 
THE ECONOMY TOOL 

FOR 
ULTRA-VIOLET ANALYSIS 
OF COLUMN EFFLUENT 

.. .....,....,..;.........., ...... . . ........ 

A great new labor-saver! 
Watches and records UV absorp- 
tion of column effluent before the 
fraction collector, producing ab- 
sorption peaks on a strip chart 
to tell you which fraction tubes 
contain material of interest. 

Entire instrument, including re- 
corder, is self-contained in one 
cabinet only 7" cubed and weigh- 
ing only 10 pounds. Mounts di- 
rectly on the stand of any frac- 
tion collector. % T recording; 
254 mu peak radiation; event 
marker to record fraction 
changes; range expander for sen- 
sitivity adjustment. For use with 
proteins, nucleic acids, or other 
materials having reasonable ab- 
sorption at 254 mu. 

ORDER NOW FOR 
IMMEDIATE 

DELIVERY... ONLY $790 
f.o.b. Bethesda, Md. 

USTRIAL CORP. 
Dept. E-93 4935 Cordell Avenue 

Bethesda 14, Maryland 
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THESE ARE TWO IDENTICAL 
AINSWORTH BALANCES Eaa 

Ah_~~~~~A 

ONE 
IS A BETTER BUY! 
Because it's in stock at your nearby Will warehouse-like 
almost every Will item. 
Better yet, you're protected by Will's exclusive double 
guarantee-the manufacturer's warranty backed up by an 
unconditional guarantee of satisfaction by Will. 
And there's service. At Will, you're always welcome back 
to use the industry's finest service facilities-for routine 
maintenance, emergencies, or major overhaul. 
Will gives you the greatest selection of brands and items to 
choose from-your Will representative has a complete 
technical reference file on practically every one of them. 
We think you'll make a better buy at Will- why not 
find out. 

UMNW COMPACT SINGLE PAN 
Ns LW- BALANCE BY AINSWORTH 

Features a taring device unique among substitution balances. Two 
small trays under the pan hold discs having total weight of 60 grams. 
Weight of container easily cancelled out by removing discs. 
Compact design, easily accessible weighing chamber, 100 mg optical 
range, 160-gram weighing capacity, plus taring up to 60 grams. 
Patented compensated beam minimizes effects of changes in tem- 
perature, air density and humidity. 
Semi-micro type 12 model also available-100 mg range, 80-gram 
weighing capacity, plus up to 40-gram taring. 

Write for technical literature or free 
demonstration. 

\ VjII 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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their terminology. Again and again they 
speak of "the greater apparent distance" 
of the horizon moon. Only occasionally 
do they use the word register, intro- 
ducing it in connection with a half- 
hearted admission that the apparent 
distance to the horizon moon may be 
small although the registered distance 
is great. They speak of "phenomenal 
size" and seem to mean by that term 
the consciously apparent distance. They 
speak occasionally of "report" as if it 
could be expected to contradict the 
character of the phenomenon reported 
upon. The situation described and the 
theory based upon it need careful ex- 
plication, and it would help were these 
five words defined and used with rigor: 
apparent, perceived, registered, phe- 
nomenal, and reported. Then the para- 
dox outlined earlier would become clear 
-or so I think. 

EDWIN G. BORING 
Psychological Laboratories, 
Harvard University, 
Cambridge, Massachusetts 

Wallach and Boring make a number 
of interesting points concerning our 
work on the moon illusion. On the 
whole they raise different arguments, 
except for one on which they agree. 
They both defend the method used by 
Boring and his colleagues (and Pozdena) 
to measure the moon illusion (in fact, 
Wallach believes it preferable to the 
method we have developed). We still 
disagree. The disk projected on the 
nearby screen in Boring's method ap- 
pears to be of a definite linear size. But 
the moon does not; we believe it is 
correct to say that the moon is inde- 
terminate as far as an impression of 
linear size is concerned. How, therefore, 
can we rely on a comparison object 
which appears to be of a definite linear 
size to tell us about the apparent size 
of the moon? Wallach implies that such 
a comparison is desirable because at 
least the size of the comparison object 
is stable and definite. How, then, does 
he explain the fact reported by Boring 
that, if the observer backs away from 
the screen, the disk he has just selected 
no longer appears to match the moon? 
Obviously the moon's size would not 
be affected by these few additional feet 
and the disk's size would not change, 
because size constancy would obtain. 
Apparently the observer is, at least in 
part, comparing the moon and the disk 
in terms of their visual angles. Where 
is the stabilityr of the comparison ob- 
ject Wallach hints at? (It is surprising 
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to find Wallach arguing for Boring's 
method when he has recently published 
a paper, with McKenna, the main con- 
clusion of which is that comparison of 
an indeterminate object at an indetermi- 
nate distance with a determinate object 
at a determinate distance is essentially 
not possible!) 

Boring's statement that all size is 
necessarily relativistic obscures the im- 
portant difference between determinate 
and indeterminate linear size. An apple 
at some definite distance has determi- 
nate size, whether or not one is com- 
paring it to anything. Of course, by 
"determinate size" we mean a size that 
has meaning in the whole scale of sizes 
in our world (for example, smaller than 
the hand but bigger than a grape), and 
this is no doubt what Boring means by 
"relative." But the size of the moon, 
particularly when it is at the zenith, is 
none of these. One cannot rank it any- 
where on the scale of linear sizes we 
deal with. It is not even necessarily 
very large, linearly speaking. Unlike 
the apple, it is indeterminate, and for 
a very good reason. Its distance is more 
or less indeterminate. That it is inde- 
terminate is an empirical fact. Subjects 
cannot decide or agree on its linear 
size. Of course, the moon does have a 
size relative to other astronomical ob- 
jects-for example, to the distance be- 
tween two stars, or to itself in other 
positions. But this is not a matter of 
relative linear size. Our method is based 
on such a nonlinear comparison. 

Wallach seems to forget that our 
focus was the moon illusion as it exists 
in daily life. Are we to believe that that 
illusion requires comparison of the 
moon with some nearby object and that 
it is the cross-comparison with that ob- 
ject that mediates the moon illusion? 
That is, are we to believe that the illu- 
sion is based on the observer's first 
comparing, say, the zenith moon with 
some nearby object and, on some other 
occasion, comparing the horizon moon 
with that object? When we say the 
horizon moon seems large to us, don't 
we mean large in comparison to the 
size we remember the zenith moon to 
be? That is why we strove to use a 
method wherein the observer could 
compare one moon with the other, as 
he does in daily life. Even if such a 
comparison is not reliable for the rea- 
son Wallach suggests (although we don't 
agree that this is the case), the plain 
fact is that that comparison is the moon 
illusion. Boring himself said in 1943 
that the illusion "is a comparison of the 
moon with itself seen previously." 
14 SEPTEMBER 1962 
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Wallach's defense of the eye-elevation 
hypothesis is that eye elevation affects 
convergence and convergence could not 
influence the illusion unless "the dis- 
tance of at least one of the two objects 
to be compared is within the effective 
range of convergence." Hence, a nmeth- 
od such as Boring's is required to pro- 
duce the effect. Our question, again, is: 
Does the illusion in daily life require 
mediation by way of some nearby com- 
parison object? If so, no one seems to 
be aware of it. Hence, if Wallach's rea- 
soning is correct, eye elevation could 
not possibly explain the moon illusion, 
although it could explain Boring's find- 
ings. However, a point we made in our 
paper is worth repeating-namely, that 
in spite of the quantitative results based 
on eye elevation, the observers in the 
Holway and Boring studies were im- 

pressed with the large size of the (geo- 
graphical) horizon moon and the small- 
er size of the (geographical) zenith 
moon. 

The supine observer says the zenith 
moon "does not appear large to him, 
yet he equated it to an artificial moon 
to which, when erect, he had already 
equated the horizon moon." As Patrick 
Rizzo recently pointed out in the bul- 
letin of the Amateur Astronomer's As- 
sociation, the moon illusion is a "seem- 
ing," an impression of size. Boring's 
subjects reported this impression while 
giving quantitative data of a different 
kind. In such a case of contradiction it 
is the method employed that must be 
questioned. One final point about Wal- 
lach's argument: we do not understand 
why convergence with respect to the 
nearby comparison object is required 

before eye elevation in viewing the 
zenith moon can emerge as a cause. The 
convergence is the same for the com. 
parison object whether the standard is 
the horizon or the zenith moon. Does 
Wallach mean to suggest that what is 
crucial is the transition from eyes level 
to convergence on a nearby object or 
from eyes elevated to convergence on a 
nearby object? What evidence is there 
for such an effect, and what is its ra- 
tionale? Suppose the observer rests his 
eyes a moment after looking at the 
moon before focusing on the compari- 
son object. Would Wallach now predict 
no moon illusion? 

There is another curious fact. Both 
Wallach and Boring seem to admit that 
our evidence for the role of the terrain 
is convincing (although this hypothesis 
had been discarded ever since Boring's 
research was published 20 years ago). 
If apparent or registered distance does 
affect the illusion as strongly as our 
evidence shows, and if Boring's method 
is indeed a good one, why is it that his 
data show no influence of the terrain? 
For example, Holway and Boring ob- 
tained an illusion ratio of 1.0 when 
observers viewed a horizon moon nor- 
mally and a zenith moon with head 
elevated and eyes level. 

We turn now to a second point. 
Boring still seems reluctant to subscribe 
to the apparent-distance hypothesis (in 
spite of his opening sentence) because 
of what he calls "the preponderance of 
evidence . . . that the horizon moon 
looks nearer than the moon in eleva- 
tion." The preponderance of evidence 
to which he refers is presumably the 
reports of observers that, of the two, 
the horizon moon is nearer. We will 
not repeat here all our reasons for not 
being greatly concerned with this re- 
port. We thought we had done more 
"than set up a fiat" when we suggested 
that such reports were probably based 
on judgmental reactions to the differ- 
ence in phenomenal sizes of the two 
moons (which difference is the moon 
illusion) and when we backed up this 
suggestion by two experiments. One 
showed that subjects do use the appar- 
ent relative size of the moon as a basis 
for answering the question, Which moon 
seems nearer? The other showed that, 
with moons absent, observers do report 
the horizon sky to be farther away than 
the zenith sky. 

Boring tries to reduce our argument 
to an absurdity by the following de- 
duction: if the horizon moon is indeed 
judged nearer because it seems larger, 
it now ought to seem smaller because 
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it is judged nearer. We would answer 
that a judgment of this kind (which in 
this case is perhaps only elicited by a 
question) does not influence perceived 
size.dA judgment or inference is not to 
be equated with a sensory cue to dis- 
tance. Perception is rarely if ever in- 
fluenced by knowledge about the situa- 
tion-if it were there would be no moon 
illusion. 

Wallach believes we have not ob- 
tained the full moon illusion, citing 
earlier work by Pozdena in which an 
illusion ratio of 2.5 was obtained. This 
argument has little force when the 
method used by Pozdena (being like 
that of Boring) is itself in question. We 
wonder, however, what Wallach's ex- 
planation is for the fact that Boring and 
his colleagues did not obtain an illusion 
of that magnitude with the same meth- 
od. Their illusion was closer to the 
values we obtained. 

Finally we come to Wallach's refer- 
ence to the earlier experiments of Schur 
in dark rooms of various sizes, and to 
the recent work of Hermans and of 
Liebowitz and Hartman. Common to 
all these experiments is the finding of 
an illusion when equidistant horizon 
and zenith objects are compared in a 
dark field at a finite distance. First, we 
would point out that this method is 
different from that of Boring's. It is in 
fact similar to ours in that both objects 
are now at the same distance. To the 
extent that distance perception is dimin- 
ished in the dark, the method is even 
closer to ours. Hence, Wallach has 
shifted his position insofar as preferred 
methodology is concerned (for example, 
convergence could have little effect if 
both objects are at 33 meters). Second, 
the question arises as to why the effect 
increases with distance (it is quite small 
at 3 meters, for example) if conver- 
gence is what is crucial. Boring an- 
swered this question long ago by saying 
the moon illusion is greatest when dis- 
tance is indeterminate. Third, if the 
previous point is correct, is not the 
ideal experiment one in which distance 
increases to a maximum? (Extrapolation 
from Schur's curves leads to this pre- 
diction, and Hermans made the same 
prediction.) In that case, our indoor ex- 
periment in a dark field with the two 
disks at optical infinity is ideal. Yet we 
obtained only a negligible effect. Our 
planetarium dark-field experiment yield- 
ed a similar result. 

This leaves us with the problem of 
explaining Schur's results and those of 
Liebowitz and Hartman. Perhaps Wal- 
lach is right in stating that our specu- 
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lation that they are based on stray light 
is not tenable. A more promising lead 
is a recent finding of Gruber, King, 
and Link to the effect that an illusion 
indoors depends on the observer's first 
gaining some impression of the dis- 
tances involved in the room prior to 
the darkening of the room-on a kind 
of memory effect which may itself be 
a function of (remembered) apparent 
distance. 

We agree with Boring that there is a 
tendency toward imprecision in our 
use of certain terms. We believe this is 
largely due to the fact that we sought 
to derive the moon illusion from cer- 
tain already known facts and principles 
in the area of size perception. Unfortu- 
nately, that area is itself still beset with 
theoretical difficulties. 

IRVIN ROCK 
Department of Experimental and 
Clinical Psychology, 
Graduate School of Education, 
Yeshiva University, New York 

LLOYD KAUFMAN 
Sperry Gyroscope Company, 
Great Neck, New York 

Battle Not Won 

The item entitled, "Congress shrugs 
at proposals on laboratory animal wel- 
fare" [Science 126, 863 (1962)], could 
easily give the impression that all is 
well and that those interested in animal 
research have little cause for concern. 

It is true that Congress will not have 
time in the few remaining weeks of this 
session to consider proposals to regulate 
research and teaching involving the use 
of animals. It probably is true also that 
most members of Congress do not at 
this time favor such legislation. Further, 
it is true that there are only about 6 
million antivivisectionists in the United 
States-a small minority of the popu- 
lation. 

But this is where the good news ends. 
Members of Congress report that mail 
on the Moulder, Griffiths, and Clark 
bills is running approximately 20 to 1 
in favor of regulation. Experience in 
legislative bodies around the nation 
shows that politicians will, in the end, 
do what they believe the voters want, 
regardless of their own convictions. Ex- 
perience further shows that a tiny mi- 
nority of antivivisectionists can, by 
writing letters day in and day out, create 
an illusion of public sentiment that is 
very difficult to ignore. Thus, the anti- 
vivisectionists won in the states of Illi- 
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A double module scaler-timer can be 
added for automatic scaling or counting. 
Simultaneously, you can add a print-out 
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sible. 

Advanced devices for automatic sample 
counting, gas flow counting, or paper 
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nois and Connecticut and the cities of 
Kalamazoo, Palo Alto, and Duluth last 
year. Thus, the antivivisectionists 
might, with the largest flood of mail 
ever received by Congress, get favor- 
able action on a bill that would en- 
cumber research on animals with a 
tangle of restrictions and red tape. 

The author of your report was cor- 
rect in assessing our present strength. 
He simply failed to mention that our 
Achilles' heel is apathy. Congress ulti- 
mately will act on the basis of apparent 
public opinion. 

HIRAM E. ESSEX 
National Society for Medical Research, 
Rochester, Minnesota 

Adjusting Data 

It appears to me, a casual reader with 
no special competence in the field, that 
the manipulation of the data in ref- 
erence 11 of Astin's article "'Produc- 
tivity' of undergraduate institutions" 
[Science 136, 129 (1962)] requires con- 
siderable justification. 

As I understand the situation, data 
were available on the I.Q. distribution 
of recipients of bachelor's and doctor's 
degrees from which the. variation with 
I.Q. of the probability that a recipient 
of a bachelor's degree would attain the 
doctorate could be computed. The orig- 
inal data gave the anomalous result that 
the probability for students with I.Q.'s 
in excess of 160 was less than that for 
students with I.Q.'s between 150 and 
160. Astin therefore considered various 
adjustments of the I.Q. distribution of 
baccalaureate recipients. Changing the 
standard deviation of the distribution 
shifted the anomaly to a different I.Q. 
range, but lowering the estimate of the 
average I.Q. resulted in a monotone 
increase with I.Q. of the probability of 
obtaining the doctorate. 

Now, while it is plausible that the 
probability should be a monotone in- 
creasing function of the I.Q. it is far 
from being such a self-evident require- 
ment as to warrant the altering of meas- 
urements, however crude. It could, for 
example, be argued that a monotone 
probability is a characteristic of a ra- 
tional educational system, and that an 
anomaly thus indicates an organiza- 
tional defect. (Of course, one cannot 
conclude the converse-that if the dis- 
tribution is monotone the system is ra- 
tional, or that changes which would 
make the distribution monotone are 
necessarily improvements.) From this 
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point of view, Astin has glossed over 
an extremely significant result by his 
treatment of the data. 

It is, of course, possible that the data 
were erroneous, but revision should be 
made on the basis of a more extensive 
investigation, not to secure agreement 
with preconceived ideas of plausibility. 

WILLIAM SQUIRE 

College of Engineering, 
West Virginia University, Morgantown 

If I correctly understand his com- 
ment, Squire feels that changing the 
estimate of the mean I.Q. score for 
college graduates from 121 to 115 was 
not justified merely in order "to secure 
agreement with preconceived ideas of 
plausibility." I would be inclined to 
agree with him if this were the only 
basis on which I made the change. But 
my principal authority for this decision 
was L. R. Harmon [Science 133, 679 
(1961)], who found a monotonic func- 
tion in the general population. I felt 
that my function should conform to 
Harmon's, not merely that it should 
be "plausible." I specifically refer to 
Harmon's findings in the reference in 
question (reference 11). 

It might also be added that, in our 
longitudinal studies of Merit Finalists 
(who represent these extremely high 
levels of aptitude) we have never ob- 
served such reversals-that is, the rela- 
tionships between aptitude and the 
probabilities of entering college, com- 
pleting college, and entering graduate 
school have consistently turned out to 
be positive and monotonic. 

ALEXANDER W. ASTIN 

National Merit Scholarship 
Corporation, Evanston, Illinois 

Fact and Fashion in 

Scientific Nomenclature 

Needless to say, the debate over bi- 
ological terminology between Soulides 
and Buchanan [Science 136, 947 
(1962)] is not so much an argument 
over fact as an argument over fashion. 

Generally speaking, 19th-century 
scholars preferred to latinize scientific 
terms of Greek origin, while 20th-cen- 
tury scholars prefer to preserve the 
Hellenic spelling of these terms. 

Nonetheless, some peripheral ques- 
tions of fact raised by the two dis- 
putants do merit comment. Though I 
think Buchanan generally stands on 
firmer factual- ground than does Sou- 
lides, Soulides correctly insists that the 
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stem of the Greek word for sulfur- 
from which the generic term Thioploca 
derives-is theio- (latinized thio-). The 
root, to be sure, is thei- (latinized thi-), 
while the word is theion (latinized 
thium); but a stem is at once more than 
a root and less than a word. Buchanan 
errs in asserting that all intranominal 
c's in such compounds are "connecting 
vowels." Most of them are; but where 
the first noun is a Greek o- stem (as it 
is in theio-!thio-), the -o- is an integral 
part of that noun rather than a neutral 
compound-formative. 

However, Soulides errs in declaring 
flatly that Greek deiktikos, "indicative," 
and Greek dektikos, "mordant," must 
be "pronounced the same." In modern 
Greek, ei and e (as well as i and u) are 
identically pronounced; but in classical 
Greek (from which technical terms are 
preferably derived) they were different- 
ly pronounced, in non-Attic as well as 
in Attic dialects. 

What is most needed in such ques- 
tions, it seems to me, is not pontifica- 
tion but consensus. Yet, until the var- 
ious international biological congresses 
make some sort of collective pronounce- 
ment on the merits and demerits of 
latinization as a general nomenclatural 
principle, such consensus will continue 
to be no more than a pious hope, and 
acrimonious debate will go on, to the 
edification of few and the enlightment 
of none. 

R. W. WESCOTT 
African Language and Area Center, 
Michigan State University, East Lansing 

Genetic Composition and 

Cultural Structure 

I would like to take issue with the 
passage in G. G. Simpson's review of 
T. Dobzhansky's Mankind Evolving 
[Science 136, 142 (13 Apr. 1962)] in 
which Simpson asserts, "Many ethnolo- 
gists follow Leslie White to the op- 
posite extreme [from the position of 
C. D. Darlington], maintaining that 
genetic differences and changes in man- 
kind can be completely ignored, that all 
normal individuals of our species are 
biologically identical as far as present 
status and future possibilities are con- 
cerned." 

This statement appears to me 
thoroughly to misrepresent White and 
certainly corresponds to no opinion 
held by any ethnologist known to me. 
It is certainly contrary to what any 
anthropologist, ethnologist or otherwise, 
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learns when, in his graduate training or 
in his subsequent reading in physical 
anthropology, he studies the biology of 
man. All of us who are primarily 
ethnologists know perfectly well that 
there is individual genetic variability of 
great scope in any given human popula- 
tion, the more so if the population has 
been composed of strains hailing from 
quite dispersed geographical areas, as 
in the case of the population of the 
United States. 

Rather, the argument is that culture 
involves relations, especially normative 
ones, which disregard the biological 
variations, genetic or otherwise, of in- 
dividuals. Culture involves symbols 
whose form and content are independ- 
ent of individual genetics and can be 
transferred from one individual to an- 
other regardless of their individual 
genetic constitution. Further, it involves 
symbol systems, or higher orderings 
of symbols which are still more remote 
from the genetic foundations of biologi- 
cal individuals. In short, there appears 
to be no evidence whatever linking in- 
dividual genetic composition to cultural 
structure. 

The argument, however, goes further. 
It is asserted that the processes by 
which culture is transmitted and gener- 
ated are independent of the relatively 
minor intraspecies variations of gene 
pool distributions which may be called 
races. The fundamental position was 
clearly set forth by Diamond and Stew- 
ard in letters to Science [135, 961 (16 
Mar. 1962)]. The history of culture 
traits, indeed of whole cultures, is such 
as to prove again and again the inde- 
pendence of cultural traditions from 
any definable population, distinguished 
on genetic grounds alone. There is no 
satisfactory evidence that the dynamics 
of the gene pools of populations are 
linked with cultural structure or dynam- 
ics in any significant way. 

I do not know of an ethnologist, 
Leslie White included, who would as- 
sert that there were no connections be- 
tween genetical factors in humans and 
their cultures, but I think there would 
be fair consensus in the following as- 
sertions. 

1) Genetic peculiarities of popula- 
tions may (or may not) be adaptive, but 
if they are adaptive it is in the sense 
that they adapt man as a biological 
organism to the environment in which 
he lives. Though his living in any en- 
vironment is done through the inter- 
mediacy of culture, the genetic feature 
is irrelevant to the content or structure 
of the culture, both of which are pri- 
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marily derived by diffusion, accultura- 
tion, or other means from populations 
other than the one under examination. 

2) Culture may affect the distribu- 
tion of genes in a gene pool. If gentle- 
men indeed, and persistently, prefer 
blonds and forbear, as a consequence, 
to mate as frequently with brunettes, 
the population will tend toward blond- 
ism. If, as is asserted to be the case in 
the Brazilian population, gentlemen 
prefer morenas, or darker-skinned, 
black-haired beauties, and mate with 
morenas at the reproductive expense 
of still darker and blonder persons of 
the population, the more extreme colora- 
tions will tend to decrease. If, by cul- 
tural means, malaria is removed from 
the environment of a group which has 
the gene for sickle-cell anemia in its 
gene pool, which proves nonadaptive in 
the absence of malaria, or even nega- 
tively adaptive, then persons with that 
gene will be reproductively at a dis- 
advantage, the proportion of the gene 
will decrease, and the gene pool com- 
position will in consequence change. 
Insofar as culture contributes to mixing 
or isolating groups through such phe- 
nomena as exogamy and endogamy, 
slave trade, and racist barriers, all of 
which are cultural phenomena, it will 
affect the processes of genetic change 
which are connected with geographic 
isolation or openness. Cultural effects, 
however, are relatively minor. 

3) The direction is almost entirely 
one-way-from culture to gene pool. 

4) The independence of genetic con- 
stitution, individual or populational, 
from cultural organization is further 
made indubitable by the entirely dis- 
cordant rates of change of biological 
and cultural evolution. Though in the 
40,000 or so years since the first ap- 
pearance of Homo sapiens, biological 
variation has been at most subspecific, 
cultural variation - has cumulatively 
evolved through several qualitatively 
different "stages." The rate of the 
change appears to have been quite in- 
dependent of the rate-of change in the 
biological population. The nature of 
the change is apparently also quite dif- 
ferent, particularly with respect to the 
continual emergence of ever-larger 
geographical units, overarching local 
adaptational systems. There is no paral- 
lel to this in biological evolution. I 
refer of course to ever-expanding politi- 
cally bounded systems for whose ter- 
ritories, despite local ecological varia- 
tion, there are uniform institutional ar- 
rangements. Again, the "cumulative" 
character of culture has often been 
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pointed out as being characteristically 
different from biological development- 
that is, the transformation of the gene 
content of gene pools. Although I can 
define "cumulation" for culture.I have 
some difficulty in defining "noncumula- 
tion" for biological systems, for gene 
pools. In general, however, one feels 
intuitively that the two processes are 
different. 

Taken together, these assertions or 
propositions imply that, for virtually 

.all propositions in the analysis of cul- 
ture or culture history, genetic con- 
stitutions of individuals or of popula- 
tions can be taken, as constants, and 
this is the position that Leslie White 
has taken. Whether this position is 
justifiable for the entire sweep of the 
history of culture is quite another mat- 
ter. If the origins of culture indeed lie 
back a million and a half or two mil- 
lion years, as recent African discoveries 
seem to suggest (if the dating is correct), 
then, since the culture sequences from 
that time forward appear to be as- 
sociated (even if not directly in arche- 
ological sites) with several quite dif- 
ferent types of hominids, it may well 
be necessary to look toward the genetic 
effects on culture for those periods, in- 
sofar as they may be researchable at all. 
There is an interesting suggestion, how- 
ever, that the rate of cultural develop- 
ment in those far-off times was even 
slower than the rate of genetic develop- 
ment. This would again suggest inde- 
pendence of the two, and the connection 
of cultural development with factors 
other than the genetic. 

In conclusion, I should like to say 
that these remarks are addressed not 
merely to the very faulty statement 
made by Simpson but to the wider con- 
fusions which appear to be becoming 
all too prevalent of late as to biology 
and culture and what the anthropolo- 
gists' position on the relationship be- 
tween the two is. 

ANTHONY LEEDS 

Department of Social Affairs, Pan 
American Union, Washington, D.C. 

It is a bugbear of some ethnologists 
that someone might maintain the exist- 
ence of a genetic component in the 
capacity for different cultures or even 
suggest this as a hypothesis worthy of 
consideration. That is evident in Leeds's 
long and strong reaction to a single 
sentence in my review of Dobzhansky's 
excellent book. 

The only issue-really pertinent to my 
review is whether my necessarily ex- 
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tremely brief mention of White's posi- 
tion was "very faulty." If fault there is, 
it is only in my failure to specify cul- 
ture; I thought this sufficiently implicit 
when ethnologists were specified. Leeds 
affirms that "for virtually all proposi- 
tions in the analysis of culture or cul- 
ture history, genetic constitutions of in- 
dividuals . . . can be taken as constants." 
The difference between that and the 
view I ascribed to White is subtle, to 
say the least. In fact White has also 
maintained that current biological evolu- 
tion in man is insignificant. Even if un- 
duly succinct, my statement is an in- 
escapable conclusion from White's two 
propositions. (Nothing was ascribed to 
White about human evolution in the 
past.) 

The greater part of Leeds's long com- 
munication is devoted not to my alleged 
sin of misstatement but to defense of 
White's position. That is quite irrelevant 
to the review that Leeds is ostensibly 
discussing. I was reviewing Dobzhan- 
sky, not White, and extended discus- 
sion of my own views on White or other 
ethnologists did not belong in the re- 
view. Even less does it belong in this 
letter. The points that Leeds here raises 
are discussed, judiciously and at length, 
in Dobzhansky's book, to which I 
urgently refer both Leeds and the read- 
ers of Science. If Leeds's polemic has 
made anyone curious as to opinions ap- 
parently imputed to me but not ex- 
pressed in the review, I might add that 
I agree substantially with Dobzhansky. 

GEORGE GAYLORD SIMPSON 

Museum of Comparative Zoology, 
Harvard College, 
Cambridge, Massachusetts 

Conversion of Pyruvate to Lactate 
in Tumors 

In their article on the pathways of 
intracellular hydrogen transport (1), 
Boxer and Devlin mention the observa- 
tions of Busch (2) that injected labeled 
pyruvate was primarily converted to 
lactate by tumor tissues, in contrast to 
findings in a number of normal tissues, 
and that, in experiments with tissue 
slices, the percentage of added pyruvate 
that was converted to lactate increased 
in the presence of added glucose in 
tumors but not in normal tissues. The 
explanation was offered that increased 
flow through the glycolytic pathway re- 
quires increased oxidation of reduced 
diphosphopyridine nucleotide. How- 
ever, Jedekein and Weinhouse (3) and 
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Glock and McLean (4) failed to find 
any increase in the DPNH/DPN ratio 
in malignant tissues. The reason for this 
is clear when it is recalled that for every 
molecule of diphosphopyridine nucleo- 
tide that is being reduced, one molecule 
of pyruvate is formed concurrently. 

A different explanation for this dis- 
crepancy could be based on the find- 
ings of Bloch-Frankenthal and Ram 
(5) that the oxidation of lactate and 
pyruvate in tissue slices is inhibited by 
the addition of glucose. In the opinion 
of these authors this inhibition occurred 
at the level of the oxidative decarboxy- 
lation of pyruvate. 

It may be of interest to relate these 
observations to the theory of Burk and 
his co-workers (6) that the primary 
biochemical lesion in cancer cells-or, 
more correctly, the proximal cause of 
the aerobic glycolysis of these-is at 
the site of glucose absorption rather 
than, as has long been maintained (no- 
tably by Warburg), at the oxidative 
phase of cell respiration. Two different 
findings are also in accord with this 
theory: (i) the finding that a lesser de- 
gree of malignancy in a chrysoidin in- 
duced hepatoma (7) that exhibited nor- 
mal glucose-6-phosphatase activity and 
was thus able to discard any excess 
glucose, and (ii) the observation (8) 
that the total incidence of cancer in 
diabetics is half the incidence in non- 
diabetic patients. 

E. T. RAKITZIS 

47 Mouson St., 
P. Phaleron, Greece 
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Rakitzis suggests that a discrepancy 
exists between the extensive conversion 
of pyruvate to lactate and the observa- 
tion of essentially normal DPNH/DPN 
ratios in malignant cells. Hohoist et al. 
(1), however, have demonstrated that 
the ratio of DPNH/DPN is apparently 
affected by the oxidation-reduction state 
of the cell and is only one of a number 
of possible oxidation-reduction pairs. 
Thus, the rate of glycolysis and of the 
conversion of pyruvate to lactate does 
not necessarily control this ratio. 

Bloch-Frankenthal and Ram (2) sug- 
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gested that the glucose inhibition of 
pyruvate utilization in ascites cells was 
caused by a combination of substrate 
competition and inhibition of respira- 
tion (the Crabtree effect); they proposed 
that the latter effect of glucose was on 
the decarboxylation of pyruvate. More 
recent studies indicate that the mecha- 
nism of the Crabtree effect which oc- 
curs in malignant tissues as well as in 
some normal tissues, involves the avail- 
ability of adenosine di- or triphosphate 
or inorganic phosphate (3), and that the 
effect is not primarily due to a specific 
inhibition by glucose. 

Rakitzis supports the concept that 
the cause of the aerobic glycolysis of 
malignant tissues is at the site of glu- 
cose absorption, and he cites the low 
incidence of cancer in diabetics (4) as 
evidence. In regard to this suggestion a 
quotation from Bell's paper deserves 
attention: "It appears that the total in- 
cidence of cancer in males over 40 
years of age is about twice as large in 
non-diabetic as in diabetic cases, and 
in females there is an even greater pre- 
ponderance in the non-diabetic cases. 
This is to be expected since every dis- 
ease which shortens life shows a de- 
creased incidence of malignant dis- 
ease. The total incidence of cancer is 
likewise greatly reduced in tuberculosis, 
heart disease, and cirrhosis of the liver." 

GEORGE E. BOXER 
THOMAS M. DEVLIN 

Merck Institute for Therapeutic 
Research, Rahway, New Jersey 
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Probability Learning 

In a report in Science (1), S. H. 
Revusky criticizes certain procedures 
("forced trials" and "correction") which 
have been used to control the distribu- 
tion of reinforcement in experiments on 
probability learning. With rats trained 
by Revusky's own ("nonreinforced 
trials") procedure choosing the more 
frequently reinforced side of a T-maze 
on 67.2 percent of trials in what may 
seem to be a conventional 67:33 proba- 
bility-learning experiment, the casual 
reader is apt to gain the impression (i) 
that probability matching has been 
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demonstrated in the rat, and (ii) that 
previous failures to demonstrate it may 
be attributed simply to faulty proce- 
dures. Neither of these conclusions 
would be justified. 

Has Revusky demonstrated "probabil- 
ity matching" in the rat? Not in the 
usual sense of the term (2). Nor has he 
even given us an experiment on "prob- 
ability learning" in the original (3) and 
still current (4) sense of that term, 
which implies a random or quasi-ran- 
dom schedule of reinforcement. The 
schedule used by Revusky is far from 

random, and a corresponding nonran- 
domness appears in the behavior of his 
animals. Examination of the protocols 
(5) shows, not the gradual emergence 
of a stable 67-percent preference for 
the more frequently reinforced alterna- 
tive (as Revusky's mean values suggest), 
but a considerable amount of persev- 
eration in one or the other choice-long 
runs of the preferred response m sepa- 
rated by somewhat shorter runs of the 
alternative response 1. The tendency to- 
ward perseveration may be seen in the 
choices of one of the animals on the 
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last 50 trials (certainly not the most 
extreme instance): mmmmmmlmmmm- 
mlllllmmmmmmmmmmmlllmmmmm- 
mmllmmmmmmlllm. For the group as a 
whole, the one-sample runs test (see 
6) makes it possible to reject the hy- 
pothesis of randomness at the 0.001 
level. 

We do not wish to quarrel about defi- 
nitions, but if control of the relative 
frequency of reinforcement in a choice 
situation is all that is necessary to con- 
stitute an experiment on "probability 
learning," and if a choice ratio approx- 
imating the reinforcement ratio is all 
that we are to mean by "probability 
matching," then matching in the rat 
was demonstrated long ago. For ex- 
ample, the single-alternation experiment 
(in which one of two alternative re- 
sponses is reinforced on odd trials and 
the other on even trials) may be treated 
as a 50:50 problem, and the adaptive 
alternation of choices which the rat 
displays under such conditions may be 
taken as evidence of matching. 

Are procedures which involve forcing 
or correction inadequate to produce 
matching? Not at all. Two experiments 
reported in 1958 (7) yielded some quite 
close approximations to matching in 
the fish Tilapia macrocephala (the 
African mouthbreeder), despite the use 
of forced correction ("guidance") in 
70:30 problems. Without guidance, the 
animals "maximized"-that is to say, 
they tended to choose the higher-prob- 
ability alternative on about 100 percent 
of the trials. These findings have since 
been confirmed in some further experi- 
ments with mouthbreeders in 80:20, 
60:40, and 50:50 problems as well as 
in 70:30 problems (8), and like results 
have been obtained with pigeons (9). 
Trained under conditions analogous to 
those which have yielded matching in 
mouthbreeders and pigeons-that is, 
with guidance-rats (7) and monkeys 
(10) "maximize." We seem to be deal- 
ing here with a phylogenetic difference. 
The difference may lie in the way in 
which the various species are affected 
by guidance, or other factors may be 
responsible; but it would be unwise, in 
the light of the results in submammals, 
to discount previous failures to demon- 
strate matching in rats and monkeys on 
the basis of a priori criticisms of pro- 
cedures which involve forcing or cor- 
rection. 

ERIKA R. BEHREND 

M. E. BITTERMAN 
Department of Psychology, 
Bryn Mawr College, 
Bryn Mawr, Pennsylvania 
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From Behrend and Bitterman's crit- 
icisms of my report (1), the reader may 
suppose that I claimed that the forced 
trial and correction procedures are "in- 
adequate to produce matching" and that 
the nonreinforced trial procedure does 
not share these inadequacies. In fact, 
not a word of my report was concerned 
with whether earlier procedures pro- 
duced matching or are capable of pro- 
ducing it. My report stated that "much 
probability learning experimentation 
has been devoted to the development" 
of certain theories, and that conven- 
tional probability learning procedures 
"involve the introduction of factors not 
considered in these theories," which 
factors should affect the experimental 
results. Furthermore, the report con- 
cluded on the basis of the experimental 
results that "the present experiment, 
like previous probability learning ex- 
periments with animals, cannot decisive- 
ly confirm or reject theories about the 
effect of reinforcement on response 
probability" (1). Thus, what seems to 
me to be the principal criticism of my 
report is based on a misconstruction 
of it. 

Behrend and Bitterman cite two de- 
scriptions of Brunswik's procedure as 
evidence that probability learning im- 
plies a random schedule of reinforce- 
ment. These descriptions were not 
meant as definitions, and I know of no 
authoritative definition of probability 
learning. Since the nonreinforced trial 
procedure was labeled "a new proce- 
dure" (1), it should not have been 
expected to be identical with older pro- 
cedures. My report describes the char- 
acteristics of the nonreinforced trial 
procedure which make it a probability 
learning procedure; the lack of random 
reinforcement is not of great impor- 
tance because neither Estes (2, p. 612), 
Spence (3), nor Brunswik (4, p. 258) 
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Conventional capillary-type reference electrodes available. 0 - 

Replaceable glass elements for reference electrodes cut elec- 

trode replacement costs by eliminating need for purchase of 

A .| . . complete new electrode. Elements are threaded for easy - 

cleaning and filling of liquid junction. * Versatility is provided 
by adapters permitting Coleman electrodes to be used with 

almost any modern pH meter. 0 Overall economy is provided 
by the Coleman Electrode Program-electrodes cost approxi- 
mately one-third less than comparable electrodes. . 

Glass electrodes are 
> 

. X. . 

~~~~~~~~~~~~Liquid junction ecas- 
completely shielded ily established with 

* against stray elec- 
trical fields, new plunger method. 

S For complete information, request Booklet SSB-282. 

g ~~~~~~~~~~~~~~~~~~~~~~APPARATUS 
6 /: : . REAENS 

g>_ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~~~* AND 

m/_4~~~~~~~ 
924 

require that reinforcement be random 
for their theories to hold (5). Moreover, 
my definition of probability learning 
was explicit, and a parenthetical cau- 
tion was inserted in the first sentence of 
my report so that my definition would 
not be confused with other possible 
definitions. 

Behrend and Bitterman's demonstra- 
tion (6) that the sequence of responses 
was nonrandom is unnecessary, because 
my use of the statistics Prr, Prrn, and 
Prrnn (1) demonstrated the same thing; 
had it been random, these three statis- 
tics should not have been significantly 
different. The nonrandomness of the 
reinforcement schedule I used may well 
have contributed to deviations from 
randomness in responding, (although 
this has not been proved), but the rele- 
vance of such deviations is not clear. 
Deviations from randomness do not 
prove, that the rats were not matching 
in the usual sense of the term. The 
mathematical learning theories which 
supply the contexts in which that term 
is usually used predict matching only 
for mean response probability; they also 
predict that the sequence of responses 
at asymptote will not be random. Fur- 
thermore, in no published demonstra- 
tion of matching that I know of has it 
been demonstrated that the sequence of 
responses is random, so that if random- 
ness is to be considered part of its def- 
inition, matching has not yet been dem- 
onstrated (7). Finally, if any reader held 
the belief that matching presupposes 
randomness, he should not have been 
misled by my report, which did not use 
the term matching and did not indicate 
that a random sequence of responses 
was obtained (8). 

S. H. REVUSKY 

Psychology Research Section, 
Veterans Administration Hospital, 
Northampton, Massachusetts 

References and Notes 

1. S. H. Revusky, Science 134, 328 (1961). 
2. W. K. Estes, Am. Psychologist 12, 609 (1957). 
3. K. Spence, Behavior Theory and Conditioning 

(Yale Univ. Press, New Haven, 1956). 
4. E. Brunswik, Psychol. Rev. 50, 255 (1943). 
5. As for alternation experiments of the type 

mentioned by Behrend and Bitterman, their 
purpose is to show how the outcome of one 
trial can be a discriminative stimulus for 
the following trial. This has not been the 
usual purpose of probability learning ex- 
periments, and I eliminated such stimulation in 
my experiment by spacing the trials a day 
apart. 

6. Among my 19 rats, there was one instance 
more extreme than that cited by Behrend and 
Bitterman at the end of their paragraph 2. 

7. If randomness is part of the definition of 
matching, the binominal theorem can be used 
to assess whether or not matching occurred, 
with the outcome of each trial used as a 
statistically independent item. By this cri- 
terion, most of the demonstrations of match- 
ing cited in paragraph 4 of the note by 
Behrend and Bitterman are invalid. By con- 
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ventional standards, these demonstrations are 
acceptable (except for the second Bitterman, 
Wodinsky, and Candland experiment, in which 
conventional use of the t-distribution reveals 
a probability significantly higher than match- 
ing), but if Behrend and Bitterman wish to 
establish new standards, they should adhere 
to them. 

8. I will take this opportunity to correct an 
error of transcription which appeared in my 
report. The Kendall W had 2 degrees of 
freedom, not 18. 

Tobacco and Health 

The report on the formation of the 
Tobacco Advisory Committee [Science 
136, 972 (1962)] raises some questions 
concerning the role of this committee. 

As stated by the Surgeon General, 
the mission of the committee is to 
"make whatever. recommendations may 
be appropriate" regarding the tobacco- 
health problem. The practical effect of 
such vague and general instructions 
may be to insure a long period of de- 
lay before the committee can tackle 
its main job. The unofficial goal, as 
reported in Science, is "to move the 
government off center on the tobacco 
issue without delivering too severe a 
jolt to the tobacco industry." While this 
implies an interest in protecting the 
American public against the health haz- 
ards of tobacco, it suggests as great or 
even greater concern for the welfare of 
the tobacco industry. 

What useful purpose can be served 
by another committee to "study" the 
tobacco and health issue? The subject 
has already been studied by at least ten 
official and voluntary research and 
health agencies. Studies have been made 
in the United States, Canada, Great 
Britain, and the Netherlands, and by 
the World Health Organization. In 1959 
the U.S. Public Health Service reviewed 
the matter. All these studies came to 
similar conclusions: tobacco (particular- 
ly cigarettes) constitutes a serious health 
hazard for its users. In addition to its 
role in lung cancer, tobacco plays a 
role in cardiovascular and other dis- 
eases. It is doubtful if a Tobacco Ad- 
visory Committee review could add 
much to the excellent summaries al- 
ready available-particularly the most 
recent one by the Royal College of 
Physicians of London [Smoking and 
Health (Pitman, New York, 1962)]. 

Since the evidence concerning smok- 
ing as a health hazard has been assem- 
bled, summarized, and presented so 
often in the past, there is little excuse 
for a long delay in answering the ques- 
tion: Is there sufficient health hazard 
from smoking to justify doing some- 
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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 1'S 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 

Columnbia 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 hcave 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. 
I Rm. 922, 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: 

| a Basic PMU, with 200 
punched cards, hand 
notching tool, 5 sorting I rods, Coding Instructions 

@ $19.95 add 80? post and handling 

| 1 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 understand that if I do not find the I GENIAC Portable Memory Unit all that 
you have said it is I may return the 
entire unit and the cost of the unit I will be refunded. 

I Name 
| Address 

City Zone-State _ 
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thing about it? Allowing at most a 
month or two for preparation, if this 
committee means business it should be 
able to reach a decision on this ques- 
tion in a 3-day meeting. But Science 
reports that at his news conference 
President Kennedy stated that the study 
would "take some months or go into 
1963." 

The new committee was set up in 
response to the pressures generated by 
public health action abroad-especially 
in England-and by newspapers and 
magazine articles at home. The reawak- 

ened public interest in the tobacco and 
health problem will diminish and die 
down if the committee stalls for 6 
months or a year. The composition of 
the committee seems ideal for such 
delay. The Surgeon General has an- 
nounced that "previously uncommitted 
scientists" would be appointed to the 
committee. This "sounds good," but its 
practical effect is to eliminate the sci- 
entists who have had first-hand experi- 
ence with the major surveys and studies 
on tobacco and health. Indeed, the con- 
troversy has dragged on so long and 

the evidence presented has been so 
voluminous that there are very few ex- 
perts in this area who have been unable 
to make up their minds about the mat- 
ter. But while the scientists are sup- 
posed to be "uncommitted," the tobacco 
industry, according to the Science re- 
port, is to be directly represented on 
this committee. 

Although the first major papers on 
cigarette smoking and lung cancer ap- 
peared in 1950, little public action to 
control the health hazards of tobacco 
has been taken in the United States. A 
conservative estimate of the price of 
this delay is a quarter of a million un- 
necessary deaths (and the accompany- 
ing suffering and economic loss). This 
delay is not happenstance. The tobacco 
industry has mounted a well-organized 
and well-financed public relations cam- 
paign. The industry experts have devel- 
oped obfuscation and special pleading 
into a fine art. A good example of the 
use of irrelevant and incompetent ma- 
terial to confuse the issues can be found 
in the industry publication, Tobacco 
and Health. This propaganda bulletin 
is a very clever imitation of a scientific 
publication. If given an opportunity, 
the industry public relations experts 
could stall the Tobacco Advisory Com- 
mittee "into 1963" or indefinitely. 

In view of the ambiguities and ques- 
tions concerning the role of the comn- 
mittee, the scientists serving on the 
committee will bear a double burden. 
Apart from their official responsibilities 
they must see to it that the committee 
is not used merely as a device to cush- 
ion the industry against "too severe a 
jolt." If the committee is unwilling or 
unable to reach a prompt decision on 
the health hazards of tobacco-a deci- 
sion that can lead to effective public 
health action on this issue-then those 
scientists who put the public welfare 
before political or personal considera- 
tions should either vote to dissolve the 
committee or resign from it. 

There is an important role that the 
Tobacco Advisory Committee could 
play-one which would not merely du- 
plicate the activities of the previous 
committees and commissions. The new 
committee could move on to the crucial 
question: What measures are likely to 
be effective and feasible for reducing 
the harmful effects of smoking (of cig- 
arettes, in particular) on our popula- 
tion? The question of preventive meas- 
ures broadens the area of inquiry. In 
addition to the material relevant to haz- 
ard, it brings in the viewpoints and 
findings of various medical and behav- 

SCIENCE. VOL. 137 

of~~~~d~lil^ I iI;i 

a Do 

For information wrtfe: 

Worthington Biochemical Corporation 
- Freehold 1, Hew Jersey 

926 



r ~~~ ~~~ ~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- - - - - - n 

Direct Measurement 
of Difference in 
Refractive Index t. 

MODEL BP-2000-V 

_~~~~~~~~~~~~ 

The New Brice-Phoenix Differential 
Refractometer uses a split cell to 
measure the difference in refractive 
index between a dilute solution and 
its solvent. 

Sensitivity 3 x 1 O... 

for complete details write Dept. CEl3 

PHOENIX PRECISION INSTRUMENT COMPANY 
3805 N. 5th St. Philadelphia 40, Pa. 

BIRD RESPIRATION PUMP 
Single piston-for producing artificial breathing in 
small animals. The valve is synchronized with the 
stroke to control air flow direction. When the pump 
reaches full travel on the pressure stroke, the valve dis- 
connects the flow of air to the lungs and exhalation 
takes place naturally. Gas mixtures may be introduced 
or collected through the valve system. For best results, 
use our #71-021 cannula. 

Available in three models. 
#70-878-01 t70-878-02 t70-878-03 

Rate 15-140 strokes Rate 40-200 strokes Rate 7-34 strokes 
per min. per min. per min. 

Vol. .7.50ce per stroke Vol. 0-1.5ce per stroke Vol. .7-50ce per stroke 

^ Manufacturers & Distributors of Scientific Equipment 
61h & Byrd Stroits - Richmond, Virginia 

--- -A --'--' - 
W.. ... . s...... 
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MORTON 
STAINLESS STEEL 
CULTURE TUBE CLOSURE 

and DeLONG 
This convenient combination pro- CULTURE FLASK* 
vides greater ease and safety in 
handling. Prevents contamination another Bellco innovation 
from the air and reduces evapora- . .. 

tion to approximately 1/2 that of 
conventional Erlenmeyer flasks and ...... 
cotton plugs. Immediate shipment I< on 7 sizes (ml.): 25, 50, 125, 250, .. 

.......iti ... .. .. ....... :.:!..: ::.::'.... 

300, 500, 1000. *PATENTS PENDING - 

Write or wire for full specifications and pricey 

RELL(O GLASS ICVINELAND, NEW JERSEY 
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This versatile scaler performs a variety of 
functions. With various plug-in accessories 
it is a complete proportional, scintillation or 
GM counting system. By itself, it may be 
used as a system component. 

Sensitivity, adjustable from -2.5 to -5 volts: 
can be increased to -1 mv by using the 
optional A-250 plug-in preamplifier. Pulse 
pair resolution 1 /sec. Maximum continuous 
repetition rate, 25,000 cps. Preset counts 
between 10 and 400,000 selectable in 8 
steps. The N-850 is a dual purpose optional 
timer operating from 1 sec. to 60 min. Ac- 
curacy, -'0.1 sec. Voltage range of the 
optional P-4252 high voltage power supply 
is +300-2500 volts. Line regulation is .01% 
per volt change in line, 105-125 volts. 
Current, 1 ma. 

N-240 
A Decade Scaler designed primarily for 
analytical systems requiring reliability, versa- 
tility and high speed. Positive or negative 
pulses, with an amplitude of 4 volts, select- 
able by a switch. 4 preset counts, from 10 
to 100,000 also selectable by a switch. A 
Hamner N-850 or N-804 Timer may be used 
for preset time operation. Pulse pair resolu- 
tion, 1 gsec. 4 electronic decades permit a 
continuous repetition rate of 250,000 cps. 

ml"; 
N-276 

Ideal for high operating speed. Staircase out- 
put, compatible with HP-560A Printer, pro- 
vided. 1-2-24 BCD code available (slight 
extra cost) for other types of automatic data 
handling accessories. The N-276, which has 
a pulse pair resolution of 1 jtsec. and may 
be operated at a continuous rate of 10' cps, 
has the same input requirements as the 
N-240. Choice of 15 preset counts, from 10 
to 500,000. Provisions made for preset time 
operation, with a timer such as the Hamner 
N-803. Combined preset time-preset count 
operation, in which the first event to occur 
stops the counting system, also provided. 

Write for Information on complete 
data handling systems. 

Dept. S-9 a > 
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oral disciplines related to public health 
(for example, epidemiology, sociology, 
psychology, and public health educa- 
tion). We hope the committee will in- 
clude in its membership persons com- 
petent to advise in these areas, and that 
the committee will devote its major 
efforts to considering what can be done 
to meet the complex problem of mini- 
mizing the health hazards of tobacco. 

IRWIN D. J. BROSS 

MORTON L. LEVIN 
GEORGE E. MOORE 

Roswell Park Memorial Institute, 
Buffalo, New York 

Martian Antifreeze 

Reading Frank R. Salisbury's highly 
stimulating "Martian biology" [Science 
136, 17 (6 Apr. 1962)] made me feel 
again the importance of interdisciplinary 
communication. Although Salisbury did 
not mention it, glycerol may well be 
an extremely important element in the 
metabolism of living things on Mars, 
where the temperature alternates be- 
tween freezing and thawing each night 
and day. Glycerol is a product of glu- 
cose metabolism and is formed in large 
amounts by certain microorganisms 
and even by some insects. Its ability 
to protect cells, tissues, and protozoa 
against damage from freezing to low 
temperatures is well known, and in- 
deed it is used routinely in the preser- 
vation of spermatozoa and red blood 
cells [see, for instance, A. U. Smith, 
in Biological Applications of Freezing 
and Drying, R. J. C. Harris, Ed. (Aca- 
demic Press, New York, 1954), pp. 
1-62]. It is tempting to speculate 
that glycerol, ethylene glycol, or some 
similarly acting compound may protect 
the Martian organisms during their 
nightly freeze to -1000C and leave 
them free to metabolize when they 
warm up in the daytime. 

NORMAN D. LEVINE 
College of Veterinary Medicine, 
University of Illinois, Urbana 

The interesting suggestion by Levine 
that glycerol might provide the neces- 
sary protoplasmic antifreeze for sur- 
vival during the Martian night is cer- 
tainly a good one. I have often thought 
in terms of such protoplasmic anti- 
freezes but lacked the specific informa- 
tion cited by Levine. Because of this 
it had seemed more likely to me that 
Martian "plants" might simply freeze 
and survive the freezing, but at this 

Controlled Cooling 
and Heating 

Minus 100 C to Plus 650 C 

* WIDE RANGE Visibility bath 
with BOTH mechanical refrigeration 
and heating. Provides constant 
temperature from minus 100 C to 
plus 650 C using 10" of liquid in a 
16" uninsulated Pyrex jar. Using 
less liquid minus 200 C is obtain. 
able. 

* SENSITIVITY Mercury Thermo- 
regulator and a WACO Thyratron- 
tube Relay controls operation of 
the compressor and heating until 
within plus or minus .010 C. 

ALREADY USED FOR -Viscosity 
vapor pressure and other physical 
data determination, organic syn- 
theses, ASTM petroleum tests,. etc. 
Also as COOLANT CIRCULATING 
SYSTEM for spectrophotometers, re- 
fractometers, distillation condensers. 

NO. F882 WACO LO-TEMP RE. 
FRIGERATED BATH with Pyrex jar 
12" diameter. For 115 volt 50/60 
cycle AC. 

$390.00 

* Other sizes and many acces- 
sories available to fit your needs. 
Please write for WACO BATH BUL- 
LETIN F9 for complete information. 
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stage of the game I am completely 
open-minded concerning anything which 
may be encountered when we finally 
arrive on the surface of Mars. It is 
quite reasonable to expect that many 
of our sciences, interdisciplinary and 
otherwise, will bloom forth in an al- 
most unprecedented manner after this 
momentous event. 

FRANK SALISBURY 

Department of Botany and 
Plant Pathology, Colorado 
State University, Fort Collins 

Questions and Answers 

A recent editorial [Science 136, 231 
(20 Apr. 1962)] offers some almost 
irresistible questions. 

1) (Are scientists unfeeling or pas- 
sionate?) Of course they have their 
feelings in perfect balance. You will 
probably get letters declaring this in pas- 
sionate terms. 

2) (Are political and scientific free- 
dom related?) Scientists see red when- 
ever freedom is mentioned, any kind. 
But don't let public opinion polls be 
used to demonstrate truth. Cupidity, 
curiosity, and/or love of power are 
more common than debates over free- 
dom, in and out of science. 

3) (What do laymen do when sci- 
entists disagree?) They decide. They 
have to. It occurs daily. Politicians dis- 
agree, so laymen select presidents. 
Doctors disagree, so laymen choose the 
path to follow. Scientists disagree, and 
laymen put their bets on one or the 
other. Players disagree, and a layman, 
the umpire, decides. Lawyers disagree, 
and jurists and juries declare answers. 

4) (What is different about what a 
scientist does?) Not a thing, except that 
he polishes the brass "SCIENTIST" on his 
door before going to work. The idea 
that a scientist is something apart, or 
something to which to aspire, is a 
carefully nurtured illusion. 

5) (Are scientists unusually moral?) 
Faking experiments is rare, but the facts 
around us cannot be faked. The test 
tube never lies; the experiment is never 
wrong. Errors arise occasionally in ob- 
servations but commonly in interpre- 
tations and deductions. Except for a 
degree of wariness or special familiarity 
with his subject, the scientist is no better 
than anyone else in moral outlook. In 
effect, he may well be worse, because 
of the well-fostered notion that he is 
faultless, or that objective attitudes lead 
always to truths. 
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C l lif/bE K _ 
STAINLESS STEEL 

BEAKERS 

LIKE GLASS BEAKERS 

LaPine beakers are made with an * EXTRA HEAVY 18-8 STAINLESS 
extra measure of strength to resist * DIE FORMED POURING LIP 
exceptionally hard laboratory service * ACCURATE GRIFFIN LOW FORM 
and provide longer life and greater 
economy. No. S 21-43 LaPINEStainless Stol BakerswthPour-outSpout economy. ~~~~~~~~~~~~~~~~~~~~~~~Price 
LaPine beakers are deep-drawn on Size Approx. I.D. Depth Price (each) in 

special ies andhave wel formed 
(ml) wt. (gin) (in.) (in.) (each lots of12 

special dies and have well formed 50 27 1 Y 183I4 $1.75 $1.55 
symmetrical pouring spouts and 125 56 2X(6 23/8 2.35 2.10 
straight, smooth walls. Every piece 250 129 21/2 3S/ 2.70 2.40 
and every lot is absolutely uniform. 600 215 35f6 434 3.45 3.10 

End your beaker problems now - 1200 338 4X6 5S/ 4.40 3.95 

breakage, softening, melting. Order a 2000 439 5X6 6X4 5.25 4.75 

supply of LaPine Stainless Steel 3000 571 57/8 6Y8 6.65 6.00 
Beakers. 4000 750 6V/2 7Y8 7.10 6.40 

- LLAPINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVE., CHICAGO 29, ILLINOIS, U.S.A. Area Code 312, REliance 5-4700 
IN THE EAST: SOUTH BUCKHOUT ST., IRVINGTON, NEW YORK * Area Code 914, LYric 1 8900 
IN THE WEST: 2229 MCQEE AVE., BERKELEY 3, CALIFORNIA. Area Code 415.THornwall 5-3.24 

FLUORESCENCE LAMP UNIT. 

|FLUOREX 1 
is more versatile 

has built-in low voltage lamp for 
instantaneous transitions to white light 

FLUOREX with HBO-200 super pressure mer- Fo r: cury lamp and high intensity low voltage 
lamp for instantaneous transitions. Shown 

* FLUORESCENT with REICHERT Microscope "Biozet" and 

ANTIBODY Bino-Photo Tube with 35mm camera. 

TECHNIQUES 
* GENERAL 

FLUORESCENCE 
MICROSCOPY 

* CONTRAST 
FLUORESCENCE 
MICROSCOPY 

* ROUTINE .- 

For Particulars or demonstration contac 
WILLIAM J. HACKER & CO., INC. a 
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FOFR THE 
FACrTS 

on "C.P." Clean 
glassware and 
laboratory apparatus 

send 
for 

"'THIS IS 
HAEMOIC-SO)L" 

A complete report plus technical data 
based on three years of research, 
on Haemo-Sol, the cleanser specifically 
formulated for precision laboratory 
glassware and apparatus, 
including metal, rubber and plastics. 

OuT 70th year of continuous service 
to the hospitals of America 

MEINECKE & CO., INC. G i.3 
225 VARICK STREET, NEW YORK 14 

See us at the American Hospital 
Assoc. Convention - Sept. 17-20, 
Merchandise Mart . .. Booth 784 

The Pump That 

Never Gets Wet 

FLEXIBLE 
TUBING 

C0 INPUT 

~~'~~\JT~ 
UTPU 

Fluids flow through a flexible 
tube without contacting the 
pump. CAPACITIES UP TO 185 G.P.H. 

RANDOLPH 
For Literature and 
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Whether scientists are the ones to 
decide about scientists might be debated. 
On the whole, perhaps this form of 
gossip should be discouraged, if only 
because discovery of the truth might 
injure their status as recipients of hero 
worship. 

MAX S. MARSHALL 

Department of Microbiology, 
University of California 
Medical Center, San Francisco 

Programmed Instruction 

and the Arts 

With reference to the editorial "But 
you have premises to keep" [Science 
136, 837 (1962)], while the objections 
to the technique of programming evi- 
dent in Poetry 230 are well taken, it 
does not necessarily follow that the type 
of subject matter treated in this text is 
inherently unsuited for programming. 

The editorial did not make clear to 
me whether its author considered poetry 
in general, or Frost's short poem in 
particular, unsuitable. However, the 
main question appears to me to be: 
What does one want from an analysis 
of a work of art (literary, musical, or 
other)? It seems to me that no analysis 
-whether by text, college professor, or 
teaching "machine"- can make a stu- 
dent like, or even appreciate, art. What 
can be done-and perhaps the only 
thing that can be done-is to instill in 
him an understanding of the ideas of 
the artist and of the materials and tech- 
niques which the artist uses in his at- 
tempt to communicate these ideas. 
Clearly, if a sensitive student can un- 
derstand and appreciate Frost on first 
reading, then for him it makes no dif- 
ference how a supplementary analysis 
is presented, for he will be able to see 
these techniques in the light of feelings 
which the poem has already evoked in 
him. 

For the student who cannot appre- 
ciate a particular work of art, it is nec- 
essary to prepare a background and an 
analysis. While all that may be neces- 
sary to comprehend a Frost poem is 
careful rereading, there is a wealth of 
fairly subtle constructive techniques 
employed in each one. To direct the stu- 
dent's attention to these, and to get 
him into the habit of looking for such 
techniques, may be just the stimulus 
needed to evoke genuine interest and 
appreciation. 

We are, therefore, led to ask: Can a 
well-programmed text help the student 

to acquire the sensitivity and back- 
ground necessary for the development 
of appreciation? To this I think the 
answer is yes. In fact, I should think 
the programming techniques come as 
close as possible to a serious classroom 
discussion headed by an inspired pro- 
fessor. Unlike a textbook, a good pro- 
gram demands that the student be con- 
tinuously thinking and applying what 
he has learned to new situations. I have 
noticed that many students whom I 
have tested on various programs show 
a marked increase in reading sensitivity. 
The good programs capture a certain 
acuteness and sense of discovery which 
are extremely important factors in 
learning to appreciate poetry, music, 
and literature. 

Programmed learning is a relatively 
new technique, one that, unfortunate y, 
has been used by many who have 
failed to master it. In particular, its ap- 
plication to the arts has been, so far, 
rather clumsy. Eventually some sensi- 
tive artist, musician, or poet with a gift 
for writing will come along and show 
us how it should be done. Just as pro- 
gramming in the hands of some mathe- 
maticians has taken much of the bore- 
dom from math and replaced it with 
insight and excitement, so may pro- 
gramming yet serve the other branches 
of the arts and sciences. 

MARK BRIDGER 

Center for Programmed Instruction, 
New York 

The most inexperienced program- 
mers realize the danger of analyzing a 
single frame (item) out of sequence and 
context. Yet the writer of the editorial 
"But you have premises to keep" at- 
tempts to do exactly this, selecting the 
following frame for his excursion into 
literary criticism: "Even Frost would 
probably not have forced so much 
rhyme on himself if he had planned a 
long poem. Since he doubtless had a 
hunch that this was to be a 
rather than a long poem, he decided to 
increase the difficulties of his rhyme 
game still more." 

The primary objection given is that 
"the basis for a hint is supposed to be 
something more than the redundancy 
of a sentence made redundant for no 
other purpose." 

The only redundant portion of this 
frame is the phrase "rather than a 
long." The purpose of this phrase, as 
any programmer will recognize, is to 
provide a thematic prompt (by introduc- 
ing contrast) for the correct response, 
"short." A rereading of the article 
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"Teaching machines" [Science 128, 969 
(1958)] will show that redundance 
didn't seem to bother B. F. Skinner. 
Indeed, his sample frames on the spell- 
ing of the word manufacture, are most 
redundant, by the standards of the 
editorial. 

Incidentally, concern over redun- 
dance is not reflected in one of the 
sentences of the editorial: "the basis 
for a hint is supposed to be something 
more than the redundancy of a sentence 
made redundant for no other purpose." 

The fourth paragraph sets forth this 
interesting non sequitur: "A little pro- 
grammed learning is a dangerous thing. 
But better understanding would not 
mean doing a better job; it would mean 
not attempting the job in the first place." 

Isn't the criterion for the presentation 
of learning material via programmed 
instruction to be found in the teacher's 
ability to specify what verbal behavior 
the student is to have in his repertoire 
after completing the course? If this "de- 
sired terminal behavior" can be ex- 
plicitly verbalized, the material can be 
effectively programmed, often as an 
enriching adjunct to the total classroom 
scene. 

The last sentence of the editorial 
poses some interesting questions. It 
reads, "There should be warning enough 
in the contrast between the pretentious- 
ness of this exercise and Frost's poem 
itself, 16 short lines of simple narra- 
tive." Do we take this to mean that 
analysis of any "simple narrative" is 
wrong, since the length of the analysis 
must exceed that of the narrative? (In 
his 1958 article in Science Skinner out- 
lines a method of studying poetry at the 
high school or college level, spending 
"20 or 24 frames on four lines of poet- 
ry.") Such thinking smacks of the un- 
scientific and anti-intellectual views of 
the 19th-century Romantics-that to 
analyze a work of art is to strip it of 
its beauty and meaning. 

To be sure, there are gifted students 
who have learned to read such "simple 
narratives" critically and in depth with- 
out help from teachers or others. But 
for most students, this form of verbal 
behavior, like most others, is arrived at 
by imitation-that is, with the help of 
one whose repertoire of experience is 
worth sharing and whose ability to 
point out latent, symbolic, and secon- 
dary meanings will enhance enjoyment 
of the learning process in general and 
of the reading of poetry in particular. 

JAMES M. REID 
Harcourt, Brace and World, 
New York 

Comparative Nutrition of 
Man and Domestic Animals 

By H. H. MITCHELL 
University of Illinois, Urbana 

Volume 1, late 1962, 701 pp., pre-publica- 
tion. price until December 31, $20.00; 
thereafter $25.00 
Volume 2, late 1962, about 650 pp. 

This two volume work presents and 
correlates in a._ quantitative fashion, the 
nutrient requirements of man and his do- 
mesticated animals and the factors that 
modify these quanta. Considerable atten- 
tion is given to background information 
concerning the various nutrients, their 
functions, and their participation in the 
energy transactions of the body. The book 
will be of interest to nutritionists and home 
economists as well as to physiologists and 
biochemists. 

Barley and Malt 
Biology, Biochemistry, Technology 

Edited by A. H. COOK 
The Brewing Industry Research 
Foundation, Redhill, England 

August 1962, 740 pp., $21.00 

In this work, the first unified account 
of a swiftly growing field, special emphasis 
is placed on recent botanical, chemical, 
biochemical, and technological advances. 
Findings are presented in a broad per- 
spective in recognition of the importance 
of the topics to other fields. The chemical 
nature of component substances and bio- 
chemical transformations in malting are 
discussed comprehensively by an inter- 
national group of contributors. 

Methods in Hormone Research 
Edited by RALPH 1. DORFMAN 
The Worcester Foundation for 
Experimental Biology, Shrewsbury, 
Massachusetts 

Volume 1-Chemical IDetermiinations., 
1962, 423 pp., $16.00 

,Volume 2--Bioassay, 1962, 774 pp., $24.00 
These two volumes make available for 

the first time comprehensive, authoritative 
reviews of the chemical and biological 
assay methods so vital to hormone re- 
search. Workers in hospitals and pharma- 
ceutical laboratories will find these dis- 
cussions invaltiable. For the physician who 
depends on many of these techniques as 
aids in diagnosis and prognosis, these vol- 
umes will be guides to better patient care 
and indispensable reference works in his 
clinical research laboratory. 

YOUR TECHNICAL BOOKSELLER 
can furnish up-to-date information 
on any of our titles. 

A 
A 

931 


