
Vol. 140, No. 3563 

AMERICAN' ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

'ig.. 0 

9 so~~~~~~~~~~ 

'C1p 

Mc\ 

1W ~ ~ ~ tj r~ 

Vi- ~ ~ ~ ~ ~ ~ ~ ~ OT PACIN ONAN 



Actual width of record is inches ......... ... 

T7Z~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .... ... .... ..... 

........ . 

~~~~~~~~~~~ZZ2Z -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... .... 

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

.... . ......... ~ ~ ~ ~ : 

...... 
--- 

--- 
. .... 

2~~~~~~~~~~ ~~~~~~~~~~Z ...I..... 

it~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

matter~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

os.logap.eres230.. aprdctofBrs'sadane 

these high contra~~~~~~~~~~~~~~~~~~~~~~~t traces~~~~~~~.. ..... . ..a.l.wiig pes.A x 
tremely. stbetngtnlgh.oreelmnts ltee 
records caused by ultra-violet ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~jitter" or RF interference.~~~~~~~~~~~~~,;i ....... 
The start-up of this low-cost lamp is virtually instantaneous. 

Overall system linearity is better than 2%. Eight record~~~~~~~~~~~~~~~~------------ 

-----1, r u s h IN STRUM E~~~~~~~~~~~~~~~~~~~~~------- 

Circle IFC on Readers' Service Card DIVISION OF CLEVITE 37TH AND PERKINS, CLEVELAND 14, OHIO~~~~~~~~~~~~~~~~~~~~OC L ID 



# 

s | .: ::::.: 

............~~~~~~~~~~~~~~~~~~~....... . . . ........ . . .. . ...... .......... :: 

. ::: . .~~~ ~ ~ ~~ ~~~~~~. .. ....: ...::: : ..:: ...:. : :...... . .. 

Im portant~~~~~~~~~~~~~~~~~..... Bich mia sfrimto m H 

.. . . .. .. ..: . :: .. .. : : 

efrt kt :Sarat 

,Gcz4*&st? wmnztDo0 

4O~ikcls 'in- '' 

(/9 #ztyrt o }mn ,t4$ .4&( urW 

., 
.... C)*~~~~~~~~~~~~~~~~~~ 

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

(2)+ ?)w An6 6' mncs cav:y&Zt 

:s 4eZ? ad 96 A4 

hi f A g o X $ A g S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::.Cie 
... ... . .............. .......................... 

Ad .........................................................e , ............... :: . 

*:4 1 : . .: :. : ............... : 
*:.~~~~~~~~~~~ : :.. : :::. ::: .. 

NBCo UNISPRAY KIT 
Consists of Aerosol spray unit;3 grams tert-butyl hypochlorite; 
KI and soluble starch mixture sufficient for 1000 cc solution. 
Latter two reagents attachable to Aerosol spray unit. PRICES: 

1 kit . . .e.a..... . ech $4.85 
3 to 6 kits . . . . . . . . . . . . . . . . . each 4.40 
6 kits .. . . . . . . . . . . . . . . . . ... each 3.00 
12 or more kits . . . .. each. 2.50 

TERT-BUTYL HYPOCHLORITE 
1000 gram bottle . . . . . . . . . . . . . . gram .39 

100 gram bottle . . . . . . . . . gram .50 
25 gram bottle .. . gram .55 
10 gram bottle . . . gram .60 

12 APRIL 1963 

I NUTRITIONAL BIOCHEMICALS CORPORATION I 
21010 Miles Avenue * Cleveland 28, Ohio | 

I Send for our free Aprfl, 1963 Catalog containing l I 
more than 2600 items. Fill out coupon and mail ! 

I today for your copy. 
INameI 

| Organization I 
Address I 

I City 

I State Zone. 

95 



12 April 1963 .'..... ______________a 

Vo. 14, N. 35631 

EDITORIAL How Guard Our Diversity in Science'? ............................... . + . F @ @ @ * @ e e * e * * @ * @ * i * * X .................... 141 

ARTICLES Geologic Evolution of North America: A. ?. J Engel .v.143 

Geologic features suggest that the continent has grown and differentiated 
through geologic time. 

Intracellular Infection and the Carrier State: J. F. Smaldel .......153 

The path of clinical investigation leads from bench to bed and back again. 

NEWS AND COMMENT Fermi Prize-Oppenheimer Named by AEC; IAEA-A Brighter Future; Radio 
Astronomy-FCC Compromise; M.I.T.-Big Rtesearch;: Science and the Pork 
Barrel-Environmental Health Center .......................... .161 

BOOK REVIE WS E. J. Slijper's Whales, reviewed by I. C. Moore; other reviews ................................. . e 16 

REPORTS Nonhydrolytic Pathway in Metabolism of N-Methylcarbamate Insecticides: 
H. W. Dorough, N. C. Leeling, J. E. Casida ......................... ........... ............ 170 

Homologous Disease Reactivation by X-radiation: R. S. Schwartz and L. Beldotti .... 171 

Altruism or Arousal in the Rat?: I. J. Lavery and P. J. Foley .......................... .........172 

Nature of Cohesion within Pollen Tetrads of Typha latifolia: J. J. Skvarla and D. A. Larson.. 173 

Marihuana: Tetrahydrocannabinol and Related Compounds: M. Lerner .................................. . 175 

Strontium-90 Content of Deciduous Human Incisors: H. L. Rosenthal, J. F. Gilster, I. T. Bird 176 

Xenon Tetrafluoride: Heat of Formation: S. R. Gunn and S. M. Williamson .................................. 177 

Xenon Tetrafluoride: Fluorine-19 High-Resolution Magnetic Resonance Spectrum: 
T. H. Brown, F. B. Whipple, P. H. Verdier .................................... ..... . 178 

WIT0~~IAL BOARD PAV~~t~~ M ~ONNER 0AVII~~ f~~ ~Ot$ARI~ EI1WI~~ ~ EtR1'~~MORQ 
MELVW CALVIN~ ~ ~ ~ ~ ~~~~~~~~~~~~0 

~~D1TOR ~~EDTORAALPHow uard OurDierit i Siece ......... ...N...... a.d......... 14 

Tuhe ah o lnclinetgto ladsstt Edror becMobe n ackO ag KinE 

AniestMonomyFCe Cmpo Ase;si.tantBtg theseatrchSiecean Rhevierk 

ADVERT#SRNG s1'AFP Diarelt-rEAvrLonmental PredlthinCMenage HAZEL............... 1A61~ 

BOOK REVIEWS E. J.Slijer'Es Whalehseviewedkl by tJ. C.eoa Mosore;atonther Adviews ..o... ien.......Masschusets1A6 

REPORTS No~nhyWotW ashwngto in MeCabowlcombie oit NThethlearbacmeatei Insecncdeclss: otg a t ahntn 

Aloryright @rous6l by the ARer?:aJ.sJ. Laverfy teand P n.emJ. F ole ien.. ..Annual.sbs..i.t.o . $8 72oig 

pNature of Cohsio waithn Pollaen Te5rasin ofTpies 35atiholayear suJ. n Sklan monhs $A. 1ar months $735 

Marvihuna 4Teeksdotcanfoncabngeol andRelase giongpeounds oMd addrness and ......numbe . 17i5aretads 

leo tabeluopininse: Hesat oy autorsmarethion owR.Gun and do . ne.ssaily eletthmosnons.......the. AA 17r7hin 

tXe ions witha whoich tFlutorsae-1 aighRaesoluiondee Manethe Rersonaince Sapecriuim:Lieatr 



Phenol in Quackgrass Associated with Dalapon: T. R. Flanagan and A. R. Langille ........ 179 

Breakdown of Rat-Liver Ergosomes in vivo after Actinomycin Inhibition of Messenger RNA 
Synthesis: T. Staehelin, F. 0. Wettstein, H. Noll ............................... 180 

Spermatogenesis in Man: An Estimate of Its Duration: C. G. Heller and Y. Clermont ...... 184 

Methotrexate: Suppression of Experimental Allergic Encephalomyelitis: M. W. Brandriss . 186 

Montmorillonite-Vermiculite Interstratification in Clays from Eocene Chalk 
Soils: L. E. DeMunmbrum ....................................... 187 

Surface Material of the Moon: C. R. Warren ..................................... 188 

Atmospheric Iodine Abates Smog Ozone: W. F. Hamilton, M. Levine, E. Simon .. . 190 

Carbon Isotope Abundance in Meteoritic Carbonates: R. N. Clayton . 192 

Passive Cutaneous Anaphylaxis with Antibody Fragments: Z. Ovary and A. Taranta .... 193 

Lingual Vein Injection in the Rat: J. M. Anderson .............................. 195 

Reaction Time as a Function of the Cardiac Cycle in Young Adults: J. E. Birren, 

P. V. Cordon, Jr., S. L. Phillips ..195 

Inheritance of Behavior in Infants: D. G. Freedman and B. Keller . .196 

Cholesterol in Higher Plants: D. F. Johnson, R. D. Bennett, E. Heftmann . .198 

Brown Fat: Thermogenic Effector of Arousal in Hibernators: R. E. Smith and R. J. Hock . 199 

MEETINGS Autoregulation of Blood Flow; Forthcoming Events ............................. 203 

LETTERS Origin of Races; Restrictive Research Fund Policies; Creativity and the Indigent 
Student; Presentation of Papers; Missing Links in Computer Intelligence; 
Self-Stimulation Experiments ....................... - =. 208 

DEPARTMENTS New Products ..................... ....................................... 223 

-XI ~ ~ ~ ~ tR~~J 

KMCh$~T~ %WR AV 
1$ IJRST4M1J$4RWN<~ 

AM.t 1T~4 

It a~4R ONERNL 

G~AY~E A 1~INGER 

O. i LOMETH sani Asistant 
NAI~~~~~~~~tCY $~~~~~~~~~~~ $AMUJQ~~~~~~~~~~~Juy 

OI........AT OL.*..A t4 K$ 
S C-YIAN4KY~ RZE 

4311, W.ABARAJ SHFFER 

COVER 

The veined gneiss-migmatite shown in the 
photograph is partially melted and meta- 
morphosed graywacke, originally deposited in 
a Grenville geosyncline over 1.2 billion years 
ago. Associated sediments were thick carbonate 
beds, quartz-rich sandstones, and shales. The 
entire sedimentary pile has been complexly 
folded and depressed deeply into the crust. 
During this orogenic epoch the graywacke 
was heated to some 600'C, pervasively re- 
crystallized, and partially melted. The partial 
melt now appears as the light-colored veins, 
intimately interlayed with the remains of the 
graywacke sediment. Subsequent rise of the 
Grenville mountains and deep erosion have 
exposed rocks of this geosynclinal orogenic 
epoch. See page 143. 



- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rX- 

For detailed specifications and descriptions, send for data file E238-43 



MATHXE SON 

Compressed Gas Notes l 

Tracing the Infinite-KRYPTON-85 

The Lost Brush 

Recently an underground pipe, many 
miles long, was being thoroughly 
cleaned. The device used for cleaning 
was a mechanical brush pulled through 
the pipe by a cable. Between stations, 
the cable severed, the expensive brush 
was left in an uncertain location some- 
where beneath the ground. To locate it, 
the pipe would have to be opened - 
but where? 

A mixture of Krypton-85 in air was in- 
troduced into the pipe. A portable geiger 
counter was carried on the ground above 
the top of the pipe. The difference in 
radiation indicating where the pipe was 
blocked became obvious. The crews dug 
through the ground, opened the pipe, 
recovered their brush and sealed up the 
pipe. 

Medical Tracing 
Krypton-85 is principally used in mix- 
tures for tracing operations. Matheson 
supplies these mixtures in various 
concentrations, and hundreds of uses 
suggest themselves. Among the most im- 
portant are medical uses, to trace blood 
flow into the cells of the brain, or to 
determine if a malfunctioning heart has 
a defective valve. 

Obtaining Radioactive Gases 
A specific by-product material license 
must be obtained from the Atomic En- 
ergy Commission before ordering radio- 
active gases or materials. Application 
for license should be made to: Division 
of Licensing and Regulation Isotope 
Branch, U. S. Atomic Energy Commis- 
sion, 1717 H Street, N. W., Washing- 
ton 25, D.C. 

Up to 50 microcuries per container of 
carbon-14 or sulfur-35 label compounds 
and 250 microcuries per container of tri- 
tium labeled compounds may be ob- 
tained without a specific AEC license. 
A maximum of 10 such containers may 
be possessed at any one time. 

A license must be obtained for any quantity of the 
above mentioned Krypton-85. 

.' i.. 

What Radioactive Materials 
Are Available? 

More than most people think. Matheson 
lists 13 Carbon-14 labeled hydrocarbons 
in their current catalog, 4 Tritium la- 
beled gases, 2 Sulfur-35 labeled gases 
and Krypton-85. 

Advantages of Matheson 
As a Source 

Matheson, with years of experience in 
preparing all kinds of gas mixtures, can 
make and analyze radioactive mixtures 
of definite activity. We have developed 
proper analytical techniques to assure 
accurate mixtures. (Matheson is the 
nation's leading source for more than 
95 compressed gases and gas regulating 
equipment for laboratory use). 

These radioactive materials frequently 
should be supplied in mixture because 
of the infinite sensitivity of the counter. 
Almost unbelievable dilutions intro- 
duced into the blood stream can chart 
the intricate workings beneath the skin 
as accurately as if they were exposed to 
the eye. 

For Information 

At present, Matheson supplies radioac- 
tive mixtures only from East Ruther- 
ford, New Jersey, although all branches 
are connected to East Rutherford by 
TWX and the branch managers are 
trained technical sales representatives. 
If you want more information call Mr. 
Fazzi at WEbster 3-2400 (area code 
201). We will be delighted to answer 
any questions. 

Information on this subject is provided 
on page 34 of the Matheson Gas Cata- 
log. Use the coupon below to send for 
a copy. Want to know more about com- 
pressed gases? Check the coupon for 
information on the Third Edition of 
The Matheson Gas Data Book-needed 
wherever gases are used or stored. 

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

Please send the following: 

L Matheso&nCompressed Gas Catalog D Information Matheson Gas Data Book, 3rd Edition I 
Name _ 

Fir .... 

Address I 

City State_ _ _ _ _ _ _ _ I 
I I 

ThLe vZ athesozi Companzy, Izic. 
Compressed Gases and Regulators East Rutherford, N. J. Joliet, Ill. La Porte, Texas Newark, Calif. 

Mcathesozi of Caniada, ALtd. Whitby, Ont. 
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e VICKnnERS BRIEFS 

Teaching and Routine Microscopes 

The New Cooke M15A Microscope 

The M 15 Microscope has proven 
itself as a robust, stable stand, fitted 
to meet modern standards of con- 
venience and to stand up under many 
years of continuous routine use. The 
same stand is used for "student" 
models as for routine and semi- 
research binocular instruments. A wide 
selection of body tubes, stages, sub- 
stages, objectives and eyepieces is 
available so that, commencing with a 
simple microscope, almost any degree 
of elaboration of optical capability can 
be achieved. 

In redesign our first concern has been 
to produce an instrument of outstand- 
ingly superior stability. This has been 
achieved by fitting extra-long (53k") 
ball bearing focusing slides, set far 
apart so that they subtend an un- 
usually wide angle at the optical axis. 
Thirty-two 3Ao" dia. balls are used in 
the bearing tracks to assure smooth- 
ness of focusing, combined with a rig- 
idity that is not approached in most 
so-called "research" microscope stands. 

.. .. . . . . 

. ... . . . . 

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

M15AR (Magnifications lOOX - 400X) $266. 

For those considering the M15 for 
teaching purposes we call attention to 
its hard wearing qualities and the 
built-in safeguards against accidental 

100 

damage to focusing mechanism, speci- 
men or optics. A friction clutch is fitted 
to the focusing motion; high power 
objectives are spring-mounted; it is 
impossible for an operator to damage 
the focusing mechanism, break a slide, 
push out an objective front lens or 
chip a condenser. The stand is fin- 
ished in an exceedingly hard and dur- 
able epoxy black. 

.. .... .. 

-vi. 

M15AM (Magnifications 50X 1000X) $608. 
(including Microplan 40x objective 

and lOX Complan eyepieces) 

An important reason for the M15's 
widening acceptance as a laboratory 
and hospital microscope is the MI- 
CROPLAN 40x flat-field objective an d 
the COMPLAN lox wide-and-flat- 
field eyepieces (with true compensat- 
ing correction). The MICROPLAN 
gives an amazingly flat field - with- 
out any sacrifice of resolution or con-' 
trast. Moreover its design is such that 
it can be made comparatively inex- 

pensively. It costs only seventeen dol- 
lars more than the standard 40X high- 
dry achromat -in contrast to the 
very high prices of the other flat-field 
designs available. 

The Sterimag (Stereoscopic 
Microscope) 

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

Sterimag (lOX or 20X models) $175. 

This instrument is widely used in 
industrial inspection work, but has also 
an important application as a student 
tool in teaching laboratories. Image 
quality is excellent, working distances 
are unusually large. Field of view di- 
ameters equal or exceed those obtained 
with more elaborate and more expen- 
sive stereoscopic microscopes. 

Either a 1oX or 20X model can be 
supplied; magnifications are fixed and 
cannot be changed. For routine obser- 
vations and dissection, these magnifi- 
cations are usually sufficient. 

The eyepieces and objectives are 
locked in place and the instrument is 
virtually student-proof. A ruggedly 
constructed, universally adjustable pil- 
lar stand with heavy base increases its 
capabilities, as well as its suitability 
for student use. 

A built-in light source, with focus- 
able condensing system and adjustable 
mounting, gives high quality illumi- 
nation conveniently and without the 
complications which come from use of 
an exterior lamp. Transformer for the 
lamp is mounted inside the base. 

Low-priced, the Sterimag has many 
positive advantages for student and 
routine use. 

Chicago Office 

In order better to serve our cus- 
tomers in the Illinois-Indiana-Wiscon- 
sin area we have opened a sales office, 
located at 460 Central Avenue, High- 
land Park, Illinois. Telephone number 
is 432-3800 (Area Code 312). 

Biological * Metallurgical * Polarizing - MICROSCOPES - Student * Routine * Research * Special Research 

(X~~~~~O&~~~~~ TROUGHTQ.N' & SIMM~~~~~~~~~~~~~G 
-~ ..... 

E 1 WAt ;44@~ VAS:~ ~ ~ A 
1\t) .~~~93 -0 -I= 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 
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HUCLEA-R INSTRUMENTATIO 

IComplete equipment 
by /1/ore/c Efficient modular design 

Functional reliability 

NEUTRON GENERATOR 
Ease of operation 

Rapid Initiation 
Long life source 

Sealed-off, compact tube 

Neutron sources have numerous proven 
and potential applications. Among those 
of immediate interest are the following: 
Fundamental Research * Isotope Produc- 
tion * Energy Level Determinations L 

Activation (Pre- and Post-Usage Isotopes) 
* Neutron Cross Sections * Neutron 
Absorption Investigations * Scattering 
Function Determinations * Angular Reflec- 
tion Studies * Instrument Development 
and Calibration * Reactor Design and 
Testing * Reactor Pulsing * Shielding 
Investigations * Radiation Damage 
Studies * Logging and Material Level 
Determinations * Medical, Biological and 
Biophysical Investigations * Medical 
Therapy * Neutron Radiography - 
Hygrometry * Law Enforcement Investi- 
gations * Education and Training 

The Neutron Generator opens new 
vistas to the scientist, analyst, phy- 
sician and teacher. This source of 
neutrons, which can be set in opera- 
tion at a moment's notice and is 
readily controlled, offers a facility of 
unusual potential not only in the 
research laboratory, but also in ana- 
lytical procedures, process control, 
medicine and education. 
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AUTOMATIC 
GAMMA SPECTROMETER 

Sliding channel * Gain scanning 
Modular flexibility. 

High stability 
As a companion piece to the Neutron 
Generator the Norelco Automatic Gamma 
Spectrometer provides the laboratory with 
instrumentation which permits the identifi- 
cation of activation products, the determina- 
tion of the purity of isotopes and facilitates 
the study of scattering and absorption 
effects. This modern method of spectro- 
metric analysis is a valuable extension to 
existing apparatus providing both identifi- 
cation and quantitative determination for 
research and routine measurements. 

PHILIPS For more detailed information please write to address below for full line catalog. 

ONIIITRUMECEON C NTIX ]3 T 
I.1 P IL PSERECMO I M TUMEM 

j~4j A Division of Philips Electronics and Pharmaceutical Industries Corp. 
Dept. NI-13, 750 South Fulton Avenue, Mount Vernon, N. Y. 
In Canada: Research & Control Instruments . Philips Electronics Ltd. . 116 Vanderhoof Avenue . Leaside, Toronto 17, Ontario 
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... LOW COST 
GRAM-OUNCE SCALE 

*............ Calibrated in ounces from 0 to 16 
-and inl grams from 0 to 450 this 
i . Inexpensive gram-ounce scale is 
surprisingly accurate, particularly 
valuable in lab and production line 
use. Made of polished stainless 
steel and aluminum. Weighing pan 
3' x 21/54'-stands 54' high. 

Stock No. 90,053-W - -$6.-- 665 Postpaid 

WHIRLING WONDERS 
...,,,,..,,.,............ . fn, . 

Wonderful World of 

Whirling Wheels 
Here's a new adventure in optical i . .. 

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

SOLAR MOTOR RUNS AT 

.... ....... ASTONISHING 3000 R.P.M. 

Powered by light only. Radiom- 
eter (solar motor) rotates at up 
to 3000 R.P.M. in bright sun- 
light. Also operates with invis- 
ible blacklight, even moves from 
glow of cigarette. Fascinating 
conversation piece and fine teach- 
ing aid. 5' high. 3' dia. vac- 

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

THERMOMETER TIE BAR AND CUFF LINKS 
REGISTER AS HOT CONVERSATION PIECE 

Ruggedly precise new style item 
- in matched set of cuff links and tie 

bar-featuring non-breakable, ac- 
curately calibrated thermometers. 
Sensitive to a tolerance of 1 degree 
(although souse wearers have noted 
violent fluctuations when worn in 
close proximity to certain blondes 
and redheads of the warmer sex"). 

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

$8.75 Ppd. tax Inel. 

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

ADJUSTABLE 
SPANNER WRENCH 

Made for U. S. Air Force- 
available at a fraction of Gov- 
ernment cost. A top grade, 
versatile tool that every in- 
strument and camera repair 
man or just plain tinkerer 

should own. Adjustable for ?d to 12' diameter retaining 
rings. Complete with six different pairs of points to fit 
all types of slots and holes. 3', 6', and 12' main bars. 
All steel and isicely plated. The finest tool we have ever 
come across for this type of retaining ring work AND a 
real bargain at our low price. 
Stoak No. 70,355-W -$1---------- $12.50 Postpaid 

American Made - Terrific Buyl 

STEREO MICROSCOPE 
* . Tears in development. Precision Amer- 

ican made. Used for checking, in- 
specting, small assembly work. Up 

- .. ^to 3' working distance. Clear, sharp, 
...... erect image. Wide, 3 dimensional 

... ... ... field. 2 sets of objectives on rotating 
m .. turret. 23X and 40X. 10 Days Free 

Trial. 
NL .11 _ - Stock No. 85,056-W- $99.50 

f.o.b. Barrington. N.J. 
DIRECT Ml ASURING ATTACHMENT-with regular 
comparator reticle for on-the-spot checks of linear dimen- 
sions, diameters, radii and angles-in millimeters and 
inches. 
Stock No. 40.486-W- $10.00 Postpaid 
DIRECT MEASURING ATTACHMENT-with sand 
measuring reticle for sand and soil analysis . . . or 
counting or measuring other particles of matter. 
Stock No. 40,487-W -- ---- $10.00 Postpaid 

ASSEMBLED 
AND 

READY TO USE! 

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

NEW BINOCULAR-TO-CAMERA HOLDER 
Will Fit Any Camera 

For Exciting Telephoto Pie. 
tures. Bring distant objects 
7 times nearer with a 35mm 
camera, 7x50 binocular and 
our NEW BINOCULAR-TO- 
CAMERA HOLDER. Ideal 
fr long-range shots of wild 

life, hips, people, vIstas. 
-> 
s i- | 
-.. .. . . Camera and binoculars attach 

easily. Use any binocular or 
monocular-any camera, still 

or movie. Take color or black and white. Attractive gray 
crinkle and bright chrome finish. 10" long. lFull 
directions for taking telephotos included. 
Stock No. 70.223-W $11.50 Postpaid 

ELIMINATE GUESSWORK 
BALANCE COMPLEX 

' -,C l. t:S 
EQUATIONS with this 
CHEMICAL PREDICTOR 

- ~ nV,, , .,,Here's the quick, accurate way to 
K ,,,$A~n-ve determine up to 10,000 chemical 

equations. Using the slide rule 
,.as principle, this chemical predictor 

balances even the most complex equations. Great time 
saver and accuracy insurer. 8" dia.-made of sturdy 
plastic. 
Stock No. 50,333-W -$3.- 325 Postpaid 

'FISH' WITH A MAGNET 

Go Treasure Hunting On the rv k 
Bottom . _ 

Great idea! Fascinating fun and some- I 
times tremendously profitable! Tie a line to 
our 5-lb. Magnet-drop it overboard in bay, 
river, lake or ocean. Troll it along the bot- 
tom-your "treasurer" haul can be outboard 
motors, anchors, fishing tackle, all kinds of 
metal valuables. 5-lb. Magnet is war surplus- 
Alnico V Type-Gov't Cost, $50. Lifts over 125 lbs. on 
land-much greater weights under water. Order now and 
try this new sport. 
Stock No.70,571-W 5 lb. Magnet -_-__$12.50 Postpaid 
Stock No. 70 570-W 31/2 lb. size_____?_$8.75 Postpaid 
Stock No. 85 152-W 15 lb. size, 

lifts 250 lbs. - -$_- ___ -- $33.60 FOB 

EQUAL-VOLUME SOLIDS 

Newest Learning Aid! 
k= ailfs ko Never before available-low- 

. _ w p-.t.sN. -priced equal-volume geomet- 
: n::.:.>;;ric shapes. Based on basic 

unit of value-cubic inch. Newest device to help stu- 
dents learn three-dimensional spatial perception. These 
math and biology aids are valuable for at-desk experi- 
ments homework-play, and science fair projects. Also in- 
teresting desk decorations, helpful art aids, etc. Sturdy 
orange-colored urea plastic. Set contains rectangular 
solid, sphere, cylinder, cone, sq. pyramid, cube, each dis- 
placing 1 cu. in. liquid. Full instructions include sug- 
gested experiments. Imported. 
Stock No. 60 250-W-One Set - $ 2.50 Pstpd. 
Stock No 70,584-W-Pkg. of 10 Sets-__$22.50 Pstpd. 

* ..b , tMAT ALARM- 

NEW SIGNALING DEVICE FOR 
HOME, STORES AND OFFICES 
Mat Alarm and Signaling Device, 

. 3/32" thick x 17" x 23?, detects 
. - presence of anyone entering a home, 

store or office. May be used as burglar alarm, entrance 
signal in small stores, professional offices, provide front 
and back door illumination for private homes, etc. It 
may be placed under rugs or other floor covering at en- 
trances or below windows. Pressure of 5 lbs. or more on 
any part of mat actuates low-voltage bell or buzzer, or 
lights an electric bulb. Switching elements electronically 
sealed between sheets of tough vinyl. Transformer to step 
down voltage to proper level for alarm or signaling cir- 
cuit included. Bell or other alarm device may be obtained 
locally. 
Stock No. 70,591-W .............. $10.75 Postpaid 
CONSTANT-SIGNALING DROP RELAY activated by 
pressure on mat is optional. This keeps alarm on until 
manually reset. 
Stock No. 40,592-W ...... $7.50 Postpaid 

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

60 to 180 Power. An unusual Buyl Famous Mt. Palomar Type 
You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Phases of Venus Star Clusters, Moons of Jupiter 
in detail. Galaxies! Eqcuatorial mount with lock on both axes. 
Aluminized and over-coated 3' diameter high-speed f/10 mirror. Tele- 
scope cones equipped with a 6OX eyepiece and a mounted Barlow 
Lens, giving you 60 to 131) power. An Optical Finder Telescope, 
always so essential, is also included. Sturdy, hardwood, portable 
tripod-FREE with Scope:-Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 
TELESCOPE" BOOK. 
Stock No. 85.050-W -_--____----_-____-____S29.95 Postpaid 

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

SUPERB 6" REFLECTOR TELESCOPE 
INc. electric clock drive, setting circles, equatorial mount, 
pedestal hitse, 4 eyepleces for up to 576X. 
Stock No. 85,086.W -SI95.00 F.O.B. Barrington, N.J. 

INSTANT ELECTRICITY with 
SUPER-POWER WET CELL 

BATTERY 
A. Packs power galore, yet weighs only 

15 grams. Learn-demonstrate elec- 
...... n tro-chemistry, run small aircraft mo- 

..... .... .tors, etc., with fascinating postage- ...... .... .. stamp size battery. One-time use. 
Activated by adding brine. Stores in- 

j definitely. l.lV per cell. Stock No. 40,590-W Set of 10i$2.00 Postpaid 

HIGHLY VERSATILE, :-:,:::.:: . :. :,:.... .... ..... .. :: .:.-. 

AUTOMATIC TIME SWITCH. 
. ....... ......ASTRONOMIC TYPE 

Sauter type. Originally used to turn 
lights "on" at dusk and "off" at 
dawn. Many other uses today. Au- 

...L _ O f tomatic adjustment of "on-off" .-.-...... .... -. ._ . ..''.... cycles for varying lengths of day- 
light and darkness. Trippers have 
1% hour adjustment of "on" and 
"off" times. Swiss-made timing 

mechanism driven by Hayden synchronous motor ( 120V, 
60C, 2.7W). Switches can be dismantled for parts men- 
tioned above, plus 15 amp single pole, single throw 
switch, misc. gears. Housed in clear plastic cover. Hub- 
bell 3-wire "Twist-Lok" male plug on base. HT 57/8"- 
in case 6%' x 3%' dp. 
Stock No. 60,328-W-------------- _ __$1 1.00 Postpaid 

MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, HO gage railroad backdrops, 
etc. Tiny (2%" x 1%") electric motor and 
pump ideal for hobbyists, labs, schools. Pumps 
continuous flow of water at rate of one pint 

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

NEW LOW PRICE FLASHLIGHT POINTER 
. . . Point It Out With Arrow 

Projected 
Ideal for pointing out interesting 
features on movie and slide projec- 
tion screens. Excellent lecture tool. 
For teacher use on maps, etc. Flash- 

* light focuses an arrow where you 
isint it. 

Stock No. 60,117-W -$------i - $6.95 Postpaid 

New Zoom Microscope 
Eyepiece ZOOMS Powers From 

Greatest 30X to 2000X 
Greatest microscope accessory yett Priced amazingly low. 
Combines all eyepiece powers from 1OX to 20X in one as- 
sembly. Twist of dial . . . without more focusing . . . 
without extra eyepiece changing . . . and you command 
powers up to 2000X. Professional all-metal quality con- 
struction, heavily plated, anodized. Fits any standard 
.917" dia. microscope tube. Built-in, adjustable clamping 
ring insures tight, mar-free attachment. Stops eyepiece 
changing. Coated elements, 2%" 1g., 1%" max. dia., 5 
oz. wt. 
Stock No. 60,270-W --$--------------S25.00 Pstpd. 
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1. Full 10" Chart 
2. 1/10% Accuracy of Measurement 
3. 10 Standardized Polarizing 

Ranges 
4. Low Cost 

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

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

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

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

SPECIFICATIONS 
Current Ranges: 19, from .003 to 1.0 jiA/mm. 
Polarizing Ranges, volts: 0 to -1; -1 to-2; -2 to 
*3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1; 
O to -3; +1.5 to -1.5. 
Balancing Speed: standard, 10 seconds; 1 
second or 4 seconds optional. 
Bridge Drive: synchronous, continuous re- 
peating, reversible; rotation time, 10 minutes. 
Chart Scale: current axis, 250 mm; voltage 
axis, 10 inches equals one bridge revolution. 
Current Accuracy: 1/10% 
Voltage Accuracy: A,% 
Chart Drive: synchronous, 1 inch per minute 
standard; other speeds optional. 
Writing Plate: 10Y2 x 12X inches; angle of 
slope, 300. 

Standardization: manual against internal cad- 
mium sulfate standard cell for both current 
and voltage. 
Damping: RC, four stage. 
Pen: ball point; Leroy type optional. 
Suppression: zero displacement control, mer- 
cury cell powered, 6 times chart width, upscale 
or downscale. 
Potentiometric Range: 2.5 millivolts, usable 
as general potentiometric recorder. 
Finish: case, enameled steel; panels, anodized 
aluminum; writing plate, polished stainless 
steel; knobs and dials, chromium plated and 
buffed. 
Dimensions: 23 x 17 x 10 inches. 
Net Weight: 65 pounds. 

S-29310 Sargent Model XV Recording 
Polarograph with accessories and sup- 
plies . $1585.00 
For complete information write for Sargent 
Bulletin P. 
E. R. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich.-Dallas 35, Texas - Birmingham 4, Ala. 
Springfield, New Jersey * Anaheim, California 

SAR{G ENT 
Scientific Laboratory Instruments 
Apparatus *Supplies *Chemicals 
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New lab irradiator offers 1000 times the dose rate 
of Co-60 sources-lasts longer, costs and weighs less! 

A tower of beta strength, this new Sr-90 irradiator from 3M 
Nuclear-created for research into catalytic and other 
radiation effects on chemical systems. The greater ionizing 
power of its beta radiation provides 1000 times higher dose 
rates within a sample than do gamma rays emitted by an 
equal-strength Co-60 source. The 3M Irradiator may be 
used with gases, liquids and slurries-produces 106 rads per 
hour from 100 curies of Sr-90 caged in 3M Brand Microspheres. 

Because radiation is beta, the 3M Irradiator needs only 
a fifth the shielding thickness, actually 100 times less lead 
by weight than an equivalent Co-60 source. Sr-90 offers a 
28-year half-life, compared with 5.3 for Co-60. And the 3M 
Irradiator costs only a fraction as much! 

Heart of the new irradiator is 3M Microspheres. They 
cage Sr-90 in tiny ceramic particles that are chemically 
inert, resistant to heat as high as 2200'F! If an irradiator 
tube should rupture, the Microspheres can be easily re- 
covered intact, without contamination of the sample. 
Irradiator core (shown above) is constructed of Inconel X. 
Other metals, configurations available to meet most tem- 

12 APRIL 1963 

perature, pressure and corrosion requirements. 3M Irra- 
diators supplied complete with shielding, pipe fittings 

11 11 (shown left) ready for use. Return coupon 
for details. 

Nuclear Products - m 
Dept. BHB-43, St. Paul 19, Minn. 

TELL ME MORE about new 3M Beta Irradiator. 
* 0 

NAME 
: : 

* TITLE 
* .0 
* 0 

COMPANY 

ADDRESS 
* 

0 

* CITY & STATE 

* - ' 

105 



t.J. 

si le for te mn of b 

* : + ...... . N ss . .... ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... 

inalatio theap wit ths spcfctos :X wie-pctu aniactra acti:Vit 
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UDDER-TESTED is the distinguishing feature of each batch of Cyanamid Neourycin Sulfate 
Veterinary. This quality test provides a nontoxic, nonirritating veterinary neomycin grade more 
suitable for the treatment of bovine mastitis. 
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These time-saving features make the 

RCA ELECTRON MICROSCOPE 
today's most productive instrument 

Because RCA's design philosophy considers the scientist and 
the instrument as a system, the EMU-3G is today's most pro- 
ductive electron microscope. A counter-balanced inertial 
drive mechanism assures rapid scanning of specimens; con- 
tinuous as well as step focusing in known increments are pro- 
vided. Exposure meter plus automatic and manual plate 
transport of the 5-frame plates produce more micrographs in 
less time. And automatic valving means rapid pump-down 
for fast starting, more production. 

The EMU-3G combines flexibility with high resolving 
power. Magnetic alignment is panel controlled and 10 ang- 
strom resolution or better is guaranteed. A new universal 
specimen chamber (optional equipment), including hot and 
cold stages, provides ten times more space for specimen 
manipulation than is offered in conventional chambers. 

For complete information, write to RCA, Scientific Instru- 
ments, Dept. UB-362, Building 15-5, Camden, N. J. In Can- 
ada: RCA Victor Company, Limited, Montreal. 

SJ#1THE MOST TRUSTED NAME IN ELECTRONICS 



Phase contrast photomicrograph: unstained section of respiratory epithelium, nasal concha 

Making transparent specimens visible 

With Carl Zeiss phase contrast accessories you mounted in a rotatable disc with centering device 
can study transparent objects with or without stain- so that they can be quickly aligned with the phase 
ing at full objective apertures. Examine living cells rings in the objectives. 
and tissues, colloids, plastics; fibers, etc. Images Sets of achromatic, fluorite (Neofluar), and 
stand out with crisp definition. apochromatic phase contrast objectives-as well 

Carl Zeiss phase condensers are available as as a centering telescope for observing phase rings 
combination condensers for bright field-phase Phase contrast condenser, Model ill Z. and images of annular stops-are also available. 
contrast work, for bright field-dark field-phase Phase contrast objectives Write to us for further details and literature on 
contrast . . . with normal or long working dis- Carl Zeiss phase contrast accessories. Complete 
tance.. The annular stops in the condensers are t- 1t tt1Z | StX t X service facilities available. 

Centering microscope O 

- ~~~The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
IN CANADA: CARL ZEISS CANADA LTD., 60 OVERLEA BLVD., TORONTO 17, ONTARIO 
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Available in Allison 
. ... 

Nuclear Energy 
Conversion Proects 

--- - -A-----------m- - 

I f i_~~~~~~~~~~~~~~~~~:N 

* The Military Compact Reactor now being developed 
by Allison for the Atomic Energy Commission may also 
serve as the heart of a Nuclear Powered Energy Depot. 

In one Energy Depot concept, the reactor system could 
be used to synthesize a fuel from universally available 
elements, such as air and water. Or, electricity produced 
by the reactor could be used to re-charge a fuel cell which 
would supply electric power for vehicle propulsion. A 

contract for development of a laboratory model of a 
combined liquid metal and sodium amalgam cell for this 
use was recently awarded Allison by AEC. 

The Nuclear Energy Depot concept promises to be an 
effective solution to the ponderous military logistics of 
petroleum supply for a mechanized army. Finding the 
answers to problems posed by this advanced concept 
creates a distinct opportunity and exciting challenge. 

We need scientists and engineers with 
advanced degrees and extensive experience, 
some to head groups, in the following areas: 

Senior Physicists For NUCLEAR SYSTEMS ENGINEERING * NUCLEAR 
and Engineers REACTOR DESIGN 

..... - ..- .. 

Senior Scientists In field of advanced propulsion and power systems. Specific areas are: 
and NUCLEAR SYSTEMS ANALYSIS * SYSTEMS APPLICATIONS * 

Engineers COMPONENT ANALYSIS 

Senior Scientists In the applied sciences section of our Research Activity. Specific openings in: 
Physicists and SOLID STATE PHYSICS, PHYSICAL CHEMISTRY AND 

Chemists ELECTRO-CHEMISTRY. 

Senior Scientists Key positions in Engineering Research: 
and HEAT TRANSFER SPECIALISTS PHYSICISTS * DIRECT 

Engineers CONVERSION DEVICE SPECIALISTS 

4 Z l is O nl Send your resume TODAY, contact: r. V. A. Rhodes, Professional 
TH YCONVand Scientific Placement, Dept. 1402, Allison Division, General Motors THE ENERGY CONVERSION DIVISION OF MOTM 

GENERAL MOTORS, INDIANAPOLIS, INDIANA L Corporation, Indianapolis 6, Indiana. 
An equal opportunity employer 

110 SCIENCE, VOL. 140 
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REPORT NO. 3 FROM LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 

New preservation techniques 

using Iqui nitrogen 
Notes on ..preserving human erythrocytes and leucocytes.3. 
plans for establishing tumor and tissue banks for cancer 

research... new cryobiology equipment. 
Some interesting new developments have 
been reported on the use of liquid nitrogen 
to preserve biological materials. In the stor- 
age of human erythrocytes, it was found 
that "the original hemagglutinizing activity 
of the cell was retained 100% after storage 
frozen in liquid nitrogen for two years". .. 
Blood samples frozen and stored in liquid 
nitrogen yielded excellent recoveries with 
little evidence of hemolysis.5') 

Another research team concluded from 
their data that . . ."major red cell antigens 
retain full reactivity when stored in a liquid 
nitrogen refrigerator for six months." They 
found that a panel of cells preserved in liq- 
uid nitrogen was as satisfactory as fresh 
cells in defining irregular antibodies en- 
countered in patient sera. Compared to 
other techniques, erythrocytes frozen and 
stored in liquid nitrogen had the important 
advantage of being immediately available 
for use upon thawing.(2) 

RESEARCH AT LINDE 
Linde Company is actively investigating 
several key areas of cryobiology. Coopera- 
tive research is being conducted with Ros- 
well Park Memorial Institute on preserving 
human chronic lymphocytic leukemic leu- 
cocytes in liquid nitrogen. Results of these 
studies indicate that the use of liquid nitro- 
gen preserved leucocytes for routine clini- 
cal testing is feasible.(3) 

LINDE is also assisting Roswell Park 
Memorial Institute in setting up a tumor 
bank which will enable scientists to use 
original specimens at any time in the fu- 
ture. Such tumor and tissue banks will per- 
mit researchers to work on the original 
specimen now, or ten or more years hence. 

In chromatographic or electrophoretic 
separation techniques, LINDE scientists 
have used liquid nitrogen to maintain sta- 
bility of biologic materials sensitive to oxy- 
gen. In purifying the enzyme, nitrate reduc- 
tase, they found that freezing the material 
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soon after collection, followed by storing 
in a gaseous nitrogen atmosphere at tem- 
peratures below -100- C., protected its en- 
zymic activity. 41 

NEW EQUIPMENT FROM LINDE 
LINDE has developed the most complete as- 
sortment of quality cryogenic equipment. 
Among these are liquid nitrogen refrigera- 
tors, controlled rate freezers, special canis- 
ter conversion kits for 25- and 10-liter lique- 
fied gas containers, low-loss plastic-handled 
canisters, and an automatic liquid nitrogen 
level safeguard. Two recent additions in its 
line of cryogenic equipment are the LR- 10-5 
and LR-250 Liquid Nitrogen Refrigerators. 

The LR--10-5 is a fully portable liquid 
nitrogen refrigerator designed for the ship- 
ment and storage of small quantities of bio- 
logical materials safely and economically. 
When fully charged with 10 liters of liquid 
nitrogen, it weighs only 31 lb. The refrig- 
erator holds 120 ampules of product in 5 
easily accessible canisters at a constant 
temperature of -1960C. LINDE's patented 
Super Insulation keeps the liquid nitrogen 
consumption extremely low -0.55 liters 
per day (max.) with canisters inserted, pro- 

(1) Gibbs, M. B., McCord, E. B., Collins, W. S. II, 
Schrider, C. T. Jr., and Akeroyd, J. H., TRANSFU- 
SION, 2:100 (1962). (2) Bronson, W. R., and 
McGinnis, M. H., BLOOD, 20:478 (1962). (3) 
Cohen, E., and Rowe, A. W., BLOOD, (in press) 
(4) Schreiner, H. R., J. Chromatog., 7:573 (1962). 

LR-10-5: A fully portable liquid nitrogen refrigerator. 

ducing a minimum holding time of 17 days 
without refill. 

The LR-250 holds 14,400 ampules and 
has a 250 liter liquid nitrogen capacity. It 
features a 28.5-in. diameter entrance which 
affords complete accessibility. Removable 
baffles divide a stationary storage tray into 
900 quadrants. A safety grid designed to 
hold 2?2-in. x 21/2 -in. boxes can be utilized 
for indexed storage of biological materials. 

In addition, LINDE provides fast nation- 
wide delivery of liquid nitrogen and top- 
flight technical service. 

For further information on recent ad- 
vances in cryobiology, fill out and return 
the coupon below. 

g --- - - - - - - - -- - -- -- - - - - - - - , 

I CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD I 
D -ept. SC-42, Linde Company 

I Division of Union Carbide Corporation I I 270 Park Avenue, New York 17, N.Y. 
Please send the following: 

| Reprint: "Simple Methods of Storage of Human I Erythrocytes in Liquid Nitrogen" LINDE by May B. Gibbs et al.(1) _ N s | Reprint: "Chromatography of Unstable Materials I of Biological Origin" by H. R. Schreiner(4) C M A " 
| Report: "The Preservation of Biological Materials flJu m'PAN: I with Liquid Nitrogen," F-1270 

Cryobiology Report No. 2 "Linde" and "Union Carbide" are registered I 
10 LINDE Liquid Nitrogen Refrigerators, F-1262 trade marks of Union Carbide Corporation. | 
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A Regional Approach to Human Anatomy- 
Three books with this integrated theme 

* A Comprehensive Textbook 
* An Accurate and Beautifully Illustrated Atlas 
* A Step-by-Step Dissection Manual 

Each of these works has been designed to most fully utilize time and effort in the study 
of anatomy. Both text and atlas have been written on a regional theme parallel- 
ing the steps taken in the standard dissection. The dissection manual is the first of its 
breed to really live up to its name . . . it tells the student or investigator precisely "how- 
to-do-it." Each of these books is described in more detail below . . . see if you don't 
agree that this trio can enhance your study or add impact to your course. 

New (2nd) Edition 
ANATOMY 
Gardner, Gray and O'Rahilly 
Careful revisions have been made in 
this exceptional text . . . heightening 
its value as prime source for the stu- 
dent on the first-year level. The re- 
gional organization of the text paral- 
lels closely the procedure followed in 
the majority of laboratory courses. The 
flow of text follows the natural main 
subdivisions of the body (Thorax, Up- 
per Limb, Head and Neck, etc.). Each 
section contains all the material perti- 
nent to the specific body area covered. 
Systemic considerations have not been 
excluded; the initial portion of the 
book covers such topics as the skele- 
ton, the nervous system, development 
and growth. The most recent advances 
in knowledge of functional anatomy 
are included, while surface anatomy 
and radiographic anatomy are beauti- 
fully covered in word and picture. The 
authors stress living anatomy rather 
than anatomy of the cadaver, and they 
emphasize the interrelationship of 
structure and function. More than 200 
illustrations have been revised or re- 
placed for this New (2nd) Edition, 
each selected for clarity in demonstrat- 
ing highlights. 

By ERNEST GARDNER, M.D., Wayne State Uni- 
versity; DONALD J. GRAY, Ph.D., Stanford Uni- 
versity; and RONAN O'RAHILLY, M.Sc., M.D., 
St. Louis University. About 1072 pages, 7" x 
10", with about 762 illustrations. About $20.00. 

New (2nd) Edition-Just Ready! 

New (2nd) Edition 

ATLAS of HUMAN 
ANATOMY-Anson 
An important revision of a beautifully 
organized and magnificently illustrated 
anatomical atlas. Ideal as a reference 
for anyone interested in the structure 
of the human body, this work is ad- 
mirably suited to accompany the pres- 
ent-day anatomy text. For this edition, 
Dr. Anson has spared no effort in re- 
viewing each page for clarity; in check- 
ing each section for thorough cover- 
age. Special attention has been paid 
to legends and labels, many being com- 
pletely rewritten. Numerous new illus- 
trations have been added, while others 
have been replaced or revised. 

Based on original dissections, pre- 
sented regionally, this book contains 
many illustrations in serial sets . . . 
demonstrating progressively deeper 
dissections. New in this revision, ori- 
enting illustrations precede each sec- 
tion, helping you locate anatomical 
areas under discussion. Special tables 
of contents at the head of each section 
facilitate location of specific illustra- 
tions within that section. 

By BARRY J. ANSON, Ph.D. (Med. Sc.) Robert 
Laughlin Rea Professor, Emeritus, Department 
of Anatomy, Northwestern University Medical 
School; Research Professor, Department of 
Otolarygology and Maxillo-facial Surgery, Col- 
lege of Medicine, State University of Iowa. 
632 pages, 78"' x 103/4", with about 1300 illus- 
trations on about 600 figures. $18.00 

New (2nd) Edition-Just Ready! 

A New Book 
METHODS of DISSECTION 
-Mizeres and Gardner 
This new dissection manual is different 
in concept from all others currently in 
use. It is a precise, straightforward 
guide to proper technique of prepar- 
ing good dissections. Every small ma- 
neuver in the dissection is covered 
. . . region by region, step by step 
. . as the authors lead the student 
through the entire body. This is not 
an atlas of anatomy, it does not de- 
scribe or illustrate the anatomy which 
will be seen at the completion of a 
successful dissection. Instead, every 
word and every illustration is devoted 
to showing the student how and where 
to locate and dissect the proper nerve, 
vessel, muscle, ligament, membrane, 
etc. The strict attention to detail 
throughout the manual, the constant 
emphasis on methods of technique, 
make it possible for the student to 
proceed through the dissection with a 
minimum of direct supervision by the 
instructor. Expressly written as an ad- 
junct to Gardner, Gray and O'Rahilly's 
ANATOMY, this unique manual can 
be used effectively in conjunction with 
any standard textbook or anatomy or 
with any modern anatomical atlas. 
By NICHOLAS J. MIZERES, Ph.D., Assistant Pro- 
fessor of Anatomy; and ERNEST GARDNER, 
M.D., Professor and Chairman, Department of 
Anatomy. Both at Wayne State University 
College of Medicine. About 112 pages, 7" x 
10", illustrated. About $3.75. 

New-Just Ready! 

Gladly Sent to Teachers on Approval 

PaIk i4GeI AU, 11/t I? Eaued p Con/panf 

West Washington Square Philadelphia 5 
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OVERLAPPING PENS 
For the first time in, a potentiometric instrument, 
continuous recording of up to six variables can be 
made on a single chart. Up to four channels of 
data can be recorded with the high resolution 
attained only on a 93/," grid all four over- 
lapping pens record across the full chart width. 

TWO TO SIX CHANNELS 
Five and six channel servo/riter recorders utilize 
overlapping pens on dual side-by-side 41/2" grids. 
Two and three channel recorders are offered in 
both narrow and wide chart configurations with 
all pens writing on only one sheet of chart paper. 

REMOTE AMPLIFIERS 
Amplifiers are separate from the recorder and 
may be mounted as far as 15 feet from the 
recorder chassis. An optional assembly places 
amplifiers in a standard rack-mounting case to 
be located adjacent to the recorder. 

CHOICE OF INPUTS 
There is an industry-proved servo/riter recorder 
for every application. Single and dual channel, 
narrow and wide grid, portable, flush-mounting 
and multi-channel instruments - all offered in 
the widest selection of high impedance or high 
rejection input ranges with mercury or Zener 
regulated reference and other options. 

WRITE FOR COMPLETE INFORMATION. 
*A Trademark of Texas Instruments 

INDUSTRIAL PRODUCTS GROUP 
STRIP CHART RECORDERS k; TEXA S I, N S STR U MElNTS 

TEST EQUIPMENT I N C O R R PO R A T E D 
DATA SYSTEMS 3609 BUFFALO SPEEDWAY 
TRANSDUCERS P. 0. BOX 66027 HOUSTON 6.TEXAS 
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A WORLD OF ARL EXPERIENCE IN DESIGN, MANUFACTURE, SALES AND SERVICE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.............. . . . ...... 

Nearly 200 Quantovac installations world-wide, provide 
precise, quantitative analysis in less than 2 minutes, of 
as many as 23 elements, including C, P, & S. 

Experience in the design and manufacture of spectro- 
chemical equipmentto satisfythe demands of modern industry 
has made ARLthe world's foremost supplier of this equipment. 
The Quantovac, designed expressly for the metallurgical field, 
is a product of this experience. 

Analysis with the Quantovac provides the speed and 
precision necessary in modern methods of production, includ- 
ing the basic oxygen process. Up to 1000 chemical determina- 

tions in an eight hour shift assures production at a savings in 
both time and manpower. 

This high-speed direct-reading optical emission spectro- 
graph covers the visible and ultraviolet spectrum from 1700A 
to 3450A to include a wide range of the most sensitive spectral 
lines. This range includes the important iron alloying elements, 
C, P, and S. The ARL argon-flushed arc-spark stand gives 
optimum excitation conditions. With this ruggedly built, pre- 
cision instrument, various ARL excitation source units can be 
used. Recording consoles, providing readout records in perma- 
nent form, are adaptable to a variety of analytical programs. 

To obtain maximum efficiency, speed, and precision In metallurgical analysis, take advantage of ARL's experience by writing for full Informatlon. 

IIIIIIIIIEIIIIIIII APPLIED RESEARCH LABORATORIES, INC. 
subsidiary of BAUSCH & LOMB INCORPORATED 

I ~~~~~~~~~~P.O. BOX 1710. GLENDALE 5. CALIFORNIA 

MAIN OFFICES: 3717 PARK PLACE. GLENDALE 8, CALIFORNIA * Area code 213/ 245-5524 
|||X||||| 

|||||ll| 
O~RANCH OFFICES: NEW YORK /PHILADELPHIA /Pi TTSBURGH /CLEVELAND /ATLANTA / DETROIT /CHICAGO HOUSTON /SAN FRANCISCO/ LOS ANGELES 

"|1 11 Malawi I Wll||l at ~TORONTO. Canada /LAUSANNE. Switzerland /LONDON. England /PAR IS. France 
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Chemical instrumentation by...y 

Coleman Flame 

Photometer speeds 

routine analysis 

of alkali metals 

New speed and convenience in analy- 
sis of alkali metals using the simple, 
dependable Coleman Flame Photo- 
meter! Sodium, potassium, calcium, 
lithium, magnesium . . . up to 1000 
analyses per day-completed by a 
single operator. 

_ ~~~~~~~ 

These rates are achieved with no loss 
of analytical accuracy the Coleman 
Flame Photometer maintains routine 
accuracy within 1% constituent con- 
centration for most analytical pro- 
cedures. 
Already dominating the field of clini- 
cal flame analysis, the instrument is 
daily proving its versatility in analy- 
sis of industrial materials-pharma- 
ceuticals, fertilizer, soils, foods and 
many others. 
TheColeman FlamePhotometerneeds 
no acetylene tanks, water connec- 
tions, compressors, drains or special 
venting. It is as safe as an ordinary 
bunsen burner. 
Writefor bulletin SB-242 or ask your 
apparatus dealer for a demonstration. 

Coleman Metrion I. 

versatile, low-cost 

pH measurement 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.........i ... 
., atives..,,....... 

/~~ 

.. . .::.. ....:: 

A... 

All routine pH measurements-even 
those requiring temperature compen- 
sation-can now be performed with 
a simple, low-cost pH meter, the 
Coleman Metrijn II. 

This precision meter incorporates 
such premium features as tempera- 
ture compensation control and auto- 
matic-titrator connections. The large 
selection of Coleman electrodes fur- 
ther extends the Metrion II's range 
to include unusual samples, sample 
sizes and temperatures. 

Designed for accuracy and reliability 
-as well as for economy-Metrion 
II has simple controls and trouble- 
free printed circuity. Priced at $160 
(including electrodes and buffers), it 
features: 

* Accuracy-0.05 pH 
* Range-0-14 ph 
* Temperature Compensation- 

0-1000C 

* Stabilized Operation- 
1 10-130V AC 

For further information, write for 
Bulletin SB-283 (and the new Coleman 
Electrode Bulletin SB1-282, if you 
haven't seen it). 

Or, ask your scientific apparatus 
dealer to bring the Metrion 11 to 
your lab for a demonstration. 

Coleman Junior 

Spectrophotometer 

* reproducibility 

unequalled in 

routine testing 

Reproducibility-the true measure of 
quality in a spectrophotometer-is 
vitally important in an instrument 
used for arduous routine testing. The 
Coleman Junior Spectrophotometer 
achieves its full measure of quality 
. . . its reproducibility in repetitive 
analysis has never been surpassed. 

For over 20 years this fine instru- 
ment has been recognized as the 
most practical, versatile and effective 
of all spectrophotometers. 
The Junior features: 
-Simplicity and ease of operation 
-Continuous wavelength selection 

from 400-700 mu 
-Accuracy better than 1% 
-Readings in 3-4 seconds 
-Choice of 20 or 35 mu bandwidth 
-Sample sizes from 12 ml to 0.007 

ml. 
Over 20,000 laboratories use Cole- 

man Junior Spectrophotometers. 
Many have purchased several to 
meet growing requirements (their 
first Coleman Junior is still in daily 
service). 
The Coleman Junior is priced from 
$369.50. Write for more details (Bul- 
letin SB-240B) or ask your Coleman 
dealer for a demonstration. 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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Coleman instrumentation for 

automated combustion analysis 
Complete determinations in only 8 minutes 

improve accuracy and reproducibility 
. eliminate errors due to variations in analytical technique. 

For nitrogen analysis-the time proven 
Coleman Nitrogen Analyzer is unequalled in speed, repro- 
ducibility and convenience by any traditional method for 
total nitrogen determination. It provides rapid and auto- 
matic performance of all steps required in the analysis. 
WIDE APPLICATION-the instrument is ideal for virtually 
any solid or liquid material that dissociates at tempera- 
tures up to 11000 C.-including materials usually analyzed 
by time-consuming Kjeldahl procedures. 
DIRECT READING-results of the analysis are displayed on 
a digital counter. 
VOLUME OUTPUT-8-minute instrument operating cycle 
permits a single operator to perform up to 40 analyses per 
day. There is no need to wait several hours for results 
needed right away. 
FULL AUTOMATION-from sample input to final readout, all 
procedure variables are carried out automatically. Titra- 
tions are not necessary. 
HIGH ACCURACY-the instrument determines nitrogen in 
substances containing as little as 0.01% nitrogen to more 
than 75%. At the 10% level, it achieves an accuracy of 
better than ?0.15%. 
Write for descriptive literature and reprint of complete 
evaluation report by Southern Research Institute. 

For carbon and hydrogen analysis 
-the Coleman Carbon-Hydrogen Analyzer, an automated 
combustion train, offers substantial advantages over con- 
ventional methods. Greater speed, convenience and im- 
provements in precision and accuracy result from the 
instrument's performing all operations in exactly the same 
manner. Benefits include: 
VERSATILITY-Variables of the combustion cycle are readily 
programmed to meet requirements of a wide variety of 
sample materials-hydrocarbons as well as materials con- 
taining oxygen, nitrogen, sulfur and halogens. Specially- 
prepared silver vanadate and manganese dioxide reagents, 
available from Coleman, permit analysis of difficult samples. 
RANGE-the instrument is valuable in laboratories con- 
cerned with feeds, pharmaceuticals, petroleum, organic 
intermediates, heavy chemicals and biological materials. 
It is used for analysis of materials containing 10-98% 
carbon and 0.5-15% hydrogen. 
ACCURACY-automatic control of the major variables in 
the analysis-temperatures, flow rates, combustion periods 
-provides high analytical accuracy. For routine work, the 
instrument results correspond to theory ?0.2% carbon and 
?0.2% hydrogen. 
Ask for Bulletin SB-275. 

... . ..... ~..... 
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Mains operated. A completely A transistorized, potentiometric Ultra-Micro electrode unit. Reservoir type Water Thermostat 
newr pH meter. p~ ee.* Electrodes and liquid * Temperature stability O.20C 
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P1ilischer's XIX Century Binocular Microscope 

IM3IAGINE: IF... 

EL@" 

12 APRIL 1963 

Ligeet Stereo Zoom Microscope 

PILLISCHER, who in the XIX Century was experimenting with binocular optical systems, 
had been able to provide both zoom and stereo to the practitioners of his time... 
imagine if Pillischer instead offered this ELGEET*OLYMPUS STEREO ZOOM MICRO. 
SCOPE... how far ahead would the world be today in the sciences and in industry. 
This Elgeet model features an exclusive prism-design that insures a sharp erect and 
unreversed image all across the field and all the way through the zoom magnification 
range from .75X through 3X. Combined with widefield paired lox eyepieces, a 
comfortable 45? inclined binocular body, wide field of vision and excellent depth 
of field, this instrument is ideal for inspection, identification, dissection, biology and 
other industrial, educational or laboratory uses where a three-dimensional image and 
zoom magnifications are required at the fingertip. Priced from $332-also universal stand 
now available. Send for literature. E Ld G E: E: 

ELGETT OPTICAL CO. SCIENTIFIC INSTRUMENT DIV., -303 Child Street, Rochester 11, N.Y. 
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SCANNING 
CALORIMETER- 
FIRST INSTRUMENT 

OF ITS KIND 
As its name indicates, Perkin-Elmer's new 
Differential Scanning Calorimeter possesses 
a unique combination of capabilities for 
high- speed differential thermal analysis. 

Perkin-Elmer's design approach has re- 
sulted in a modern instrument with the 
following desirable qualities: 
* high speed (scans up to 800C/min.) 
a sensitivity to minute energy transitions 
(10-4 calories/second) 
* small sample size (0.1 mg. to 20 mg.) 
* simple, automatic operation 
Furthermore, the DSC-1 directly measures 
and records the energy required to effect 
the transitions associated with polymeriza- 
tion, fusion, crystallization and decom- 
position. In addition, effluent gases may 
be analyzed using the integral thermal- 
conductivity detector. 

The DSC-1 instrument measures the actual 
power required in a transition by main- 
taining a precise temperature match be- 
tween sample and reference throughout a 
programmed temperature scan. The in- 
strument can provide valuable extra in- 
formation for chemists in such fields as 
polymers, insecticides, fats, greases, ex- 
plosives, organic chemical research and 
general chemical analysis. 
Get the facts on low cost differential 
scanning calorimetry-a brand new field 
of analysis. Write to Instrument Division, 
Perkin-Elmer Corporation, 910 Main Ave- 
nue, Norwalk, Connecticut. 
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FOR RESEARCH, INDUSTRY, MEDICINE, TEACHING 

CH ROMATOG RAM 

THICK GELS ~~~~~~~~~~~~~~~~RSC-302 "StripScanner I", Window 2-p1 Scanner. 

FREE SCAN! 
Send us a 

test chromatogram strip. 
We will perform a scan, 

without obligation, RSC 310 Low-Background, Windowless 4-pi Scanner. 
and send you 

a complete report. 

Presenting the widest selection of isotope scanners 

ATOMIC ACCESSORIES, INC. offers you the most available today ... unmatched in versatility and effi-. 
complete range of quality nuclear accessories and ciency ... designed to fit every budget... to meet every 
related instruments from one source. Send for our 
Catalog D. scanning requirement: 

_~~~~~~~~~~*2p an 4-pi mdls Fo lon or short pape 

; Opinl lo-ak Opinl auoai ee _ 

0~~~~~~~~~~ Siutaeu sannin * Als vilable low I 

T~~~~~~l"V ~ ~ ~ ~~ o botsde of sti(n cot minauie scan- 

We~ ~~~gsfle chaber nersor fo techngpupoe 

a~~~~~~~~~~~o copltedealewrtefo Bulepotin 2 
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ANNOUNCING ANOTHER FIRST 

t_ 

anew high. 
I| for macromolecule separation 

lr la.rom 

W hat G- 100 Is SEPHADEX G-100, like its 
well-known predecessors in the SEPHADEX series of 
dextran gels,* is produced by cross-linking dextran chains 
with random ether bonds between glucose residues in the 
polysaccharide chains. Highly stable mechanically and 
chemically, G-100 upon swelling produces three-dimen- 
sional networks devoid of ionic groups. Prepared in bead 
form, G-100 offers, very low flow resistance, thus per- 
mitting the use of fine particles for good resolution of 
separation. 

What G-100 Does This new SEPHADEX 
type is an important extension of the gel filtration method 
into the field of macromolecular fractionation, making 
possible the separation of substances with molecular 
weights smaller than about 100,000. Like the other 
SEPHADEX types,* G-100 acts as a molecular sieve, 
and molecules of larger dimension do not penetrate the 
matrices of the swollen gel. 

The accompanying chart shows a separation of pancreatic 
enzymes. Powdered swine pancreas was extracted with 
a 0.05 M acetate buffer pH 5.3 containing 0.005 M cal- 
cium acetate. A 3 ml. sample was introduced in a 2 x 37 
cm. (117 ml.) column packed with SEPHADEX G-I00. 

A Typical Separation with SEPHADEX G-100 
Sample: 3 ml. of an extract of powdered swine pancreas itm 
0.05 M acetate buffer pH 5.3 containing 0.005 M calcium 
acetate. 
Column size: 117 ml. (2 x 37 cm.). 
Elution: 0.05 M acetate buffer pH 5.3 containing 0.005 M cat- 
cium acetate. 

What G-100 Promises Clearly, the 
SEPHADEX G-100 field is one of enormous interest, 
especially for biochemical and medical research. G-100, 
now makes possible the fractionation and purification 
of enzymes, polysaccharides, nucleic acids, peptide hor- 
mones, and proteins on preparative scale. And it super- 
sedes the earlier, more complicated, and time-consuming 
methods that were previously required. 
'Also available: SEPHADEX G-25, G-50, and G-75. 

For complete ? (3 PHARMACIA FINE CHEMICALS, INC. S | 

information about | Department F, 501 Fifth Avenue, New York17,NewYork 
LEADING IN DEXTRAN types of SEPHADEX, | Please send the following: I 

CHEMISTRY | please fill in the | G-100 "SEPHADEX IN GEL GEL FILTRATION request coupon and I BROCHURE a FILTRATION" BROCHURE ABSTRACTS 
send it to us with I R 
your letterhead. la| 
(Inquiries outside the 

Al Western Hemisphere 
_ should be directed to I 

PHARMACIA, Uppsala, Address I 
_ _ _ _ _ _ _ Sweden.) 
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PI ~~model 180 
ew from F & M carbon, hydrogen, nitrogen 

the Model 180 greatly simplifiesr analyzer 
the analytical procedure for the 
microdetermination of C, H and N. The first commercial instrument capable of the rapid and simultaneous 
Here's how: micro-determination of carbon, hydrogen and nitrogen in organic materials, 

a,.. 
... :.A.._wi 

...... 
:. 

: .. the new F & M Model 180 is a significant advance in microchemical analysis. 
The Model 180 can be operated in any analytical laboratory by technicians 
possessing no special training in micro-analytical procedures. Accuracy and 
precision of results match or exceed those obtained by classical methods. 
Yet the Model 180 performs a complete microanalysis of C, H and N in less 
than 10 minutes. 

The Model 180 is a highly specialized gas chromatograph every part and 
component of which was designed specifically for the job at hand, I. e. fast, 

Using a low-capacity micro balance, accurate and reliable analysis of C, H and N. 
the analyst weighs a 0.2 to 3 mg Among the many outstanding features of the Model 180 are the following: 
sample (solid or liquid)... low cost of analysis . . . no special environment or highly trained 

. . . .................. . ....... ......technicians required 

..m ic sample size... less tha n one milligram sample required 
single sample for all three determinations 
single weighing .. . no "weigh-in, weigh-out" procedure 
extensive automation of analytical procedure 
gas chromatographic determination of combustion products for fast, 
accurate and reliable results 
peak height readout and permanent record of analysis from strip 

injects the sample into the instrument, chart recorder 
purges the furnace by flipping a switch, price . . . approximately $4,000 including balance and recorder. 
further inserts the sample into the 
furnace. After 4 minutes.. The Model 180 can handle solid or liquid materials and gas samples can 

also be analyzed with only minor instrument modifications. In addition, ~~~~~~~~~~~~~~~~~~~~~~~~~. ;. ........1 sulfur, halogens and nitrites will not adversely affect the accuracy of the 
analytical results. 

For full information on the Model 180, write for Bulletin 1800. F & M 
Scientific Corporation, Route 41 and Starr Road, Avondale, Penna., 
215-COlony 8-2281. European subsidiary: F & M Scientific Europa N. V., 
Leidsestraat 67, Amsterdam, The Netherlands. 

the analyst introduces the products of 
combustion into the dual-column, dual-. 
detector gas chromatograph, again by 
operating a switch. Soon, individual 
peaks appear on the recorder chart. 

composite a The first peak is 

the composite; the 
second is propor- 
tional to the amount 
of hydrogen in the -A 

H sample; the third, 
i , N | reto the amount of 

C nitrogen; and the 

last to the amount 
of carbon. In each 

B case, peak height 
N readout yields 

quantitative results 
. 

fillll l 
comparable to those_ 

| < 0 tU Lca l methods.|_ 

:5Ii | F & M SCIENTIFIC CORPORATION 
I ~A VONDC)A L E/ PE N NSiYLVA NI A 

S AL E S OF FI C ES: | Atlanta.* Boston * Chicago-* Dallas.*Cleveland *lHouston.@Los Angeles .New York *Pittsburgh St. Louis.Toronto-Washington 
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A modern 
research instrument with 

built-in Koehier illumination 
for critical microscopic 

i investigation 
In less than one year since its introduction, the Nikon 
Series S has become one of the most talked about micro- 
scopes in the field. It has attracted wide and favorable 
attention for its mechanical ruggedness, its smoothly 
responsive controls, its seemingly unlimited versatility, 
and its almost incredible quality of optics. 
The new Series S-Ke offers even more of special interest 
to the critical microscopist. Except for the base, the 
S-Ke employs the same construction as the Series S and 
accepts the same interchangeable eyepiece tubes and 
stages. The base is larger, and contains the light source 
and optics of the Koehler illuminator. 
Koehler illumination is undoubtedly the most efficient 
known to optical microscopy, and is virtually prerequi- 
site in photomicrography. Its principle advantage is 
that it makes the light source and microscope a com- 
patible optical system. All available light is concen- 
trated in the area under investigation. There is no 

glare or halo. Details, usually obscured by these condi- 
tions emerge with new clarity and definition. 

To attempt Koehler illumination with conventional 
mirror and external lamps is a difficult, time-consuming 
procedure. With the model S-Ke it is utterly simple 
and virtually automatic. A sliding, centerable optical 
system permits the user to enjoy its benefits over the 
entire magnification range of the microscope.. 

The S-Ke is supplied with a step-down- transformer 
which provides the correct lamp voltage. This trans- 
former has a built-in voltmeter and a variable intensity 
control with adjustable high- and low-position 'stops' 
so that any selected degree of brightness can be repeated. 

Optional accessories: Interference -Phase, Phase-Con- 
trast, and Polarizing attachments, Projection Head, 
Macro-Photo and Photomicrographic equipment. 

For complete details, write to Dept. S-4. 

Nikon Series 5-Ke 
. .. . ... .. ., ... .... . . ... . ,. .... _ , . . . . . _ ....... . , . . ...... , , 

NIKON INCORPORATED Instrument Division II11 Fifth Avenue, New York 3, N. Y. *Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 
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* *Once again, the A.E.C. has reduced the price of 
barium carbonate-C14 and tritium gas. Once again NENC 
is the first to pass along these savings. 
* The basic price of every carbon-14 and tritium labeled 
compound offered by NENC has been reduced. . . effective 
April 15, 1963. 

-A revised catalog and price list, Schedule K, has been 
mailed to everyone who receives our technical publication, 
"Atomlight". If you are not on our "Atomlight" mailing list, 
you may write for a copy of the revised catalog. Please 
address your request to "Dept. K". 

12 ~ ~ ~ ~ ~~pi APRI 1963. 12 



he (I R1aHgest Seeds 

_ High~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~est Gs 

_ ~~~~~~~~~~~~~~~~~~and now C tlltF 

If you demand extraordinary performance and 
versatility plus continuous flow capabilities in a high 
speed centrifuge, you can significantly increase your 
lab's output and capacity by adding an IEC HR-1. 

With the exclusive new Helixtractor continuous flow 
unit, the HR-1 separates micro-deposits from large 
volumes with efficiency gains up to 300/400 %. Fur- 
ther, the Helixtractor is completely aerosol free; can 
be removed and autoclaved as a unit, so it is ideal 
for centrifuging infectious materials. 

HR-1 delivers 18,500 rpm. Forces to 41,320 x G. 
Holds any temperature between -200C to +100C 
within 10C. It offers 5 high-G angle heads and 70 
accessories including a Maxiforce Ring that permits 
spinning 250 ml plastic bottles to 26,300 x G. 

If you presently own an HR-1, the Helixtractor is 
available to you right now. Demand a demonstration. 

If you are considering a high speed centrifuge the 
HR-1 is easily the most reliable, versatile, high per- 
formance instrument in the standard price range. 

WRITE FOR BULLETIN 0. 

Helical separation takes place in a transparent plastic 
coil. Material is introduced into the spinning helix through a 
central stationary hub. Solids collect along the tubing wall as 
a paste. Different phases are easily identified and isolated 
simply by cutting the tubing. 

Material passing through the tubing is subjected to the 
same G force for the same time. The liquid film is only a 
fraction of an inch thick so solids separate three to four 
times faster than conventional centrifugation because they 
travel a shorter distance to the tube wall. 

: : : :: ::.:: : : :: . . . : . ::::::: :: : : :::.:.:.:. . ..: ::: : ----. . -- ............ '.' . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . . :.: . .... . . : ...... .. .. .. .. ... :.:::::.... ... : ::: 
. .. . .. . . . ... .... .. :*........................... ::.:A 

.~~~~~~~~~~~~~.. . .. ... .:'. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ::: . ::- -................. 
*: : ::: : : ::: :.:.:.::.: ::::.:.:: :::::.'' .... :,-,, ' ' - | l _ w ~~~~~. .......... ..... 

,,: : ::::: .:''; ..... | I | _ " A' ' '', ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... 

~~~~~~~~~~~~......:.::.:....... ...:.-.:......i.. . - - . ::. -..---::::-. 

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 
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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 400cm1l, in 7 minutes, with resolution of 
approx. 1cm-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. 

:IeA IiD -A 7*ROMIC, IAC. 

~J 6t? 13niversty.Road* Cambrtdge 38&, iass. 

A DVA NC ED OPT IC S AND EL EC TR ON IC S... SE RV ING SC I EN C E. 
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How RSCo's 1958 Gas Chromatograph grew 
.:~~ ~ ~~~~~ ~ ~ ~~~~~~ ~ ~ ~ . : .. .. ...... . .. : .... .. ...... 

and grew 

* .: . . .... :. ...: ...: 

*IE.....,.. ............Y : 

...~ ~ ~~~~~~~~~~~~~~~~~~~~ ..._ . ... 

* 
1 s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

....... . 

and grew 

*.X 
3. 

A,,~~~~~~~~~~~~~~~~~~~~~~.... U ...... :.. 

Our modular design lets you adapt your RS~~~~~~~~~o 600 Series Gas Chromatograph to new techniques as.. soon... asgiqu 

' -f gi .: : .. .. .. .............................................................................. . .... .. 

they're available.:You merely plug in new modules. Easily. Quickly. Electron capture.and.flame..onization 

F.3 
\ 

..~~~~~~~~~~... ....... 
::::::::: .,. _ _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... ..... 

way. .i You can buy the basic unit you need now and 
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and never became obsolete. 

.How could a 1958 model gas chromatography system be as up-to-date today as it was when you bought it? M Simple. 
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When you need high wet strength, resistance to acids-:::: 
and alkalis freedom from lint and'a hard surface 
for scraping precipitates. 

The illustration of the Buchner is supposed to emphasize 
the problem of filtration under suction. If you have 
ever had a filter paper break in the middle 
of one of these operations you will be happy to know 
you could have prevented this by using one of the 
Whatman hardened grades. We defy you to break these 
under normal laboratory suction. Also, if you have 
to remove the precipitate from the paper you can 
scrape away with a spatula without worrying about 
including fibers. (If you are more concerned about the 
filtrate, relax; it won't have any fibers either). 

No one has yet developed a completely logical and 
foolproof method for numbering filter paper grades, 
but the system used on Whatman hardened papers 
comes pretty close. Any Whatman grade 
with 5 as the first digit is a hardened paper. 
Papers in the 50 series are low ash 
hardened grades (like the unhardened 30's) 
and the 540 series are ashless grades. 
Whatman No. 540, for example, is the 
hardened equivalent of Whatman No. 40, 
but on the other hand Whatman No. 54 
is the hardened equivalent of No. 31. . .. 
If you would like a copy of our JO 0 37; 
new catalog which unlocks all these 
numbering mysteries drop us a line. 
We will also send along some samples' 
of the Whatman hardened grades. 

F ILT ER PA P E R g 0 __0 000:; i 0 
Sole sales agents: reeve angel 9 tBridewell Place, Clifton,;0 00. 
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Ogilvy!~~~~~~~~~~~ 

With S/P Laboratory Planning Service you get~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

everything but the kitchen sink~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 

Three factors-laboratory experience, 
laboratory-proved furniture, the desire to 
fulfill today's planning needs to insure your 
future supply business-guarantee satis- 
faction when you call upon the S/P 
Laboratory Planning Service for building 
or modernizing projects. Our staff of spe- 
cialists is experienced in laboratory de- 

sign, work flow and technics. Your S/P 
Representative, calling regularly to serve 
your day-to-day needs, will co-ordinate 
efforts between your planning team and 
ours. For complete details on how you can 
make the best use of our staff of special- 
ists, ask your S/P Representative. Or write 
the S/P Laboratory Planning Service... 

scientific products 
0 - 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 Angelte 
Miami - Minneapolis - New Orleans - New York - San Francisco- Seattle - Washington, D.C. 

Export Department-- Flushing 58, L. L.. New York. In Canada: Canadian Laboratory Supplies Limited. 
In Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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Are you using your Most Expensive 

Scientific Equipment Efficien tly? 
If you consider the time you spent in pre- 

paring it your most expensive equipment is 
the personal abstract or data file you have 
been compiling for years. More likely than 
not this exists on 3 x 5 index cards which 
you have filed one way, and searches for 
special articles or correlations are very time 
consuming. 

With the edge notched PMU cards which we 
sell you can convert your present file, even 
without retyping, and from then on record 
your new abstracts directly on our standard 
abstract cards. These edge notched PMU cards 
hold more information than standard tabu- 
lating cards and require no electronic equip- 
ment. The sorting rate is conservatively 11,000 
columns per minute because they sort in 28 
locations at once at more than 400 cards per 
minute. 

The saving is immediately apparent. There 
is no monthly rental on the equipment and 
the job is more efficiently handled than with 
an 8000 dollar sorting installation because 
the cards are designed for the complexity 
and relatively small size of the usual per- 
sonal abstract file. 

Conversion requires no extra typing. If you 
want to your present cards can be attached 
to the standard PMU cards or the data can 
be transferred directly on a Xerox machine. 

The next step is to establish a code for 
punching the data around the edge of the 
cards. We will supply a free coding analysis 
with all Master Units if you give us the in- 
formation listed on the coupon below. 

We have also provided a more detailed 
analysis of procedures in a Special Booklet 
titled: Scientific Uses of Punched Cards. Send 
for it with the coupon below or the maga- 
zine's inquiry card. 

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 (Ox8 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 have 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. 
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Cards are readily sorted by hand rods. 

USERS (partial list) 

Industrial Firms 

General Electric Borden Chemical Co., Inc. 
Sylvania Electric Equitable Life Insurance 
Kintel Electronics Westinghouse Electric 
Mobil Oil Ling-Temeo-Vought 

Institutions and Laboratories 

Franklin Research National Institute of Health 
Institute US 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 
U university University of Adelaide 

Columbia University Dartmouth College 
University of Temple University 

Minnesota 
Western Reserve 

U university 

and hundreds of other institutions and 
organizations 

* C 
* C 

FREE Coding Analysis 
* 0 
* To help you get the most out of your 

PMU data file we will provide a free: 
*analysis of your data system to recomi- 

mend the most efficient coding pro-0 
*cedure. In addition to the specific items0 
* 0 
*listed below we would appreciate a* 
*sample of your present card if it is1- 
* 0 
printed and a full description of what* 
*you are putting in and what you ex- 

*pect to get out of the files. 
* C 

C 
:Please be sure to 

:list the following: 

*Total Number of Basic Categories 
*Subheadings (total) C 
* C 
* Frequency of searches 

:Estimated present size of file 
*Growth Rate per year a 

*Who will make searches? Professional* C C 
* or secretary? 
*Field of research C 

*Are you recording original data or just. 
* abstracts? 
*C 
*C 

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. 

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 ar- 
ticles 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. 

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. 

Oliver Garfield Co., Inc. 
Rm. 43, 17 St. Marks Place, New York 3, N. Y. 

Please reserve a GENIAC Portable I Memory Unit in my name for immed- 
| iate delivery. I wish to order with it 
I the following equipment: 
I C Basic PMU, with 200 

punched cards, hand 
| notching tool, 5 sorting 

rods, Coding Instructions 
@$19.95 _ 

I add 80? post and handling 
0 Master PMU including 

Basic Unit above plus 
1,000 extra cards and 
free filing cabinet @ $49.95 I add $4.75 per unit balance 

refunded, post and handling 
I 0 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 

M Send additional informa- I tion and booklet Scientific 
Uses of Punched Cards. 

I enclose my check or money 
I order for ...... . $ 

I understand that if I do not find the 
GENIAC Portable Memory Unit all that 
you have said it is I may return the 
entire unit and the cost of the unit 

I will be refunded. 

Name- 
Address - 
City one State I| 
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Sargant & Slater's: AN INTRODUCTION TO 
PHYSICAL METHODS OF' TREATMENT IN 
PSYCHIATRY 

With the tremendous growth and development that physical treatment of 
psychiatric patients has undergone in the past decade, it would have hitherto 
seemed sheer folly to publish any definitive book on the subject. Changes in 
methods and treatments-indeed the discovery of a whole new generation of 
tranquillizing and antidepressant drugs-would have made such a book 
obsolescent before it reached the shelves. But now that the field has become more 
stabilized Drs. Sargant and Slater have, after a nine year delay, prepared the 
fourth edition of their noted book. An Introduction to Physical Methods of 
Treatment In Psychiatry makes no pretense at exhaustively covering the very 
complicated field it treats. Rather, as the authors state in their preface to the 
first edition, the book is based heavily on their personal experiences and has 
been prepared for "The young clinician in psychiatry, for the general 
practitioner and for the student, who come to psychiatry from general medicine." 
This edition reflects a prodigious amount of refinement and collection of data 
which has become available in recent years. The book is outstanding in its field 
both for its wealth of practical information and its timeliness. 

CONTENTS: Chemical Sedation and Stimulation * Convulsion Therapy 
Prefrontal Leucotomy . Continuous Sleep Treatment . Modified Insulin 
Therapy * Insulin Sopor and Coma * The Use of Drugs in Psychotherapy * 
Diet, Vitamins and Endocrins . Treatment of the Epilepsies . The Treatment 
of Alcoholic and Other Addictions * The Relation of Psychological to Somatic 
Treatment. 

By WILLIAM SARGANT, M.A., M.B. (Cantab.), F.R.C.P.; 
Physician in Charge of the Department of Psychological Medicine 

and Lecturer in the Medical School, St. Thomas' Hospital, London; 
and ELIOT SLATER, M.A., M.D. (Cantab.), F.R.C.P.; 

Physician in Psychological Medicine, National Hospital, 
Queen Square, London. Honorary Physician, 

Maudsley Hospital, London 

1963 * 360 pp. 1 fig. * $7.00 

0"Irr ' ' A/'I An A E 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MARYLAN!D, U.S.A. 
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Iliasen la vwfts Model SMEC with ceter 

ImufrInvered Model M E C. $399 
felae d Cmr anm *r c tiv'"ib) Model MMA ...... $149. Model MMU $8 . b.ttbn........ S287. ,t 

UNITRON'S Complete Laboratory Installation for High- 

Temperature Metallography with Metallograph and HVC-3 
Control and Power Station. 

| 11 ___ ..,.,.,.:...,,,...r's,-.-,.. F_ so"' ............... o''~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' '-, ' -' ............... o~~~~~~~~~~~~~~~............... 

lOodeI DMR Depth-Measuring Rollscope for examination of .... . 

ail f .v~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... . 

large or cylindrical surfaces.$445. 

UNITRON'S Research Installation for High-Temperature 
Microscopy, Desk Model HM 

(Write for price and complete specifications) 

UItereoeNp piewilbamnthbetnwofal IwataFE OdytlofModel 

~lIL withrevoeg Pillar S..d for iteroeoi 

Modelecs. $267. Models . $75. 

L/RYI T/j lN I YOUW INCOMPLE SURCEE FOR MIC RSCP 

Ao meeteeryma'demntalrgclapiation .iv.. from olyaow-powe macroe to hxaighpoera microsoexm . AEg-DP-- 

nations rihe et ondithrough tor advn crscarc aprinshig Btemperatu restdes of the newa meallosCOPN 

inu the uspae age. Andwhcen it' time tow blabnceutthog tspcso your eqimntbdetaa ns yo tiulr neds 

hardblym s the bs conditont sk for a critic liappatisn rpiral. But, UNITRON'SntFre e 10Da erilallos I _____________________ 

on these and other UNITRON Microscopes, use the coupon to request a complete catalog. I CIlTY --STATE 
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One of a series briefly describing GM's research in depth 

How do you know it's round? 

The objects at left are not round. 

But lay a heavy book on them and push. The book 
glides smoothly with no vertical component of motion. 

Or measure them with a micrometer caliper. Like a sphere, 
their "diameters" are everywhere constant. 

They are members of a family of surfaces having constant 
width. It's their less brazen cousins that are troublesome, 
though. Many machined parts, for instance, may be 
constant in diameter but out of round. Bearing balls. 
Journals. Holes. You name it. A smidgen of out of 
roundness would remain invisible to the eye and 
undetectable by two-point measurements. 

Prompted by automotive and space-age needs, engineers 
at our Research Laboratories have been developing new 
techniques for measuring, analyzing, and specifying these 
subtleties of surface geometry. For example, they built a 
special roundness measuring instrument about a precision 
spindle. Called the Roundicator, it detects roundness 
deviations of less than 1 millionth of an inch on parts up 
to 18 inches in diameter. Scaled up some 30 million-fold, 
that's about a 3-foot dimple on an Earth-size ball. 

These pioneering studies of roundness and its ramifications 
are typical of how General Motors engineers are finding 
a better way-through research in depth. 

General Motors Research Laboratories 
Warren, Michigan 

a V ~~~~~"Roundicator" chart of a l -in. standard used to check 
micrometers. Diameter is constant to within 11 micro- 

0.000053 in. inches, but disc is out of round by 53 microinches. 
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different 

magnifications at the twist of I knob 

Finest detail brilliantly illuminated from 
macro-high power...even in extra-large 
lecture halls! The Leitz Model XI C 
continues as the world's .unrivaled 
leader in micro-projection after nearly 
a half-century of continuous refine- 
ment of successive models. Yet, despite 
its unmatched precision and virtually 
unlimited versatility, its operation is 
almost as simple as that of a home slide- 
projector. Some of its most outstanding 
advanced features are: * Instant click- 
stop change of systematically graded 

magnification without changing exact 
focus or field of view. * Permanent 
alignment of microscope and light source. 
* Specially engineered cooling protects 
delicate specimens. . Built-in mechanical 
stage permits traverse of specimen area. 
* Four plano-flatfield or regular objectives 
for optimum performance. . Specially 
mounted low-power survey objective and 
reflecting prism for surveying large sec- 
tions. * Coaxial coarse and fine focusing. 
* Individual condensers to match the 
chosen objectives. 41261 

E. LEITZ. INC., 468 PARK AVENUE SOUTH, NEW YORK 16. N. Y. 
D ) ibutors o f t h e w o r I d - f a m o u s p r o d u c t s o f. 
Ernst Leitz G. m. b. H.. Wetz far. G e r m a r y-E r n s t Lei tz Canada Ltd 
LEICA AND LEICINA CAMERAS LENSES . PROJECTORS MICROSCOPES 
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Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. Kreshover 

PHARMACEUTICAL SCIENCES (Np) 
Don E. Francke 

AGRICULTuRE (0) 
A. H. Moseman Howard B. Sprague 

INDUSTRIAL SCIENCE (P) 
Alfred T. Waidelich Allen T. Bonnell 

EDUCATION (Q) 
H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 
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The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 1874. Its objects are to further the work of scien- 
tists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion 
of human welfare, and to increase public under- 
standing and appreciation of the importance and 
promise of the methods of science in human progress. 

How Guard Our Diversity in Science? 

Recently Jerome Wiesner testified before the House Committee on 
Government Appropriations that the government plans to allocate for 
the coming fiscal year the sum of $12.3 billion for support of research 
and development in the nation. Although this sum represents only about 
15 percent of the overall federal budget, it amounts to well over one- 
third that portion not formally committed. 

These are awesome figures. Their positive impact is clear enough. 
But there are cautionary aspects that cannot be stressed too often. They 
were introduced by the President when he observed that federally 
financed activities in defense, space, and atomic energy absorb roughly 
two-thirds of our total supply of physical scientists and engineers. 
They are further emphasized by a committee headed by J. Herbert 
Holloman, Assistant Secretary of Commerce for Science and Tech- 
nology. Such is the stress created by this drain that we are actually 
falling behind Western Europe, England, and Japan in our resources 
of scientific talent available to industrial production. 

Throughout our national history we have depended on a demand 
mechanism to distribute human effort and resources in a pattern which, 
if sometimes wasteful in the short term, in the long term provided 
proven benefits. This approach has served us well. But it assumed 
two fundamental premises, among others: that available resources of 
trained human talent would continue to be great enough to fill all 
demands, and that their commitments would continue to be highly 
plural in nature and, moreover, flexible. What do we do when so 
large a fraction of the reserve i's being inflexibly committed to specific 
enterprises that the bottom of the barrel is visible? What do we do 
when-as is not yet universally recognized-it is not dollars but 
unbuyable human gifts that will set the limit? 

But there is another dimension to this matter of plural commitment 
of scientific and engineering talent. In the past, we have owed some 
of the greatest advances in our understanding of nature-not to men- 
tion the greatest leaps in technical exploitation-to the work of indi- 
vidual genius ill-fitted to the kind of specific scientific commitment 
that faces us on such a colossal scale today. It would be strange if 
the potential of such individuals in the years to come were less than 
it has been in the past. Indeed, it ought to be yet greater. For the 
substrate of scientific knowledge with which it works today is enor- 
mously larger. And again, the absolute numbers of such exceptionally 
gifted individuals among us should increase in the future, provided 
that conditions for their discovery and development do not deteriorate. 

But what part of this priceless resoure is annually swept irrev- 
ocably into the maw of activities organized about sharply committed 
goals? What part is anually consigned, at a formative age, to an 
environment which, while it may produce worthy scientific citizens, 
may also extinguish the full reach of their potential? These are very 
serious questions indeed. They ought to be argued and thought'about 
deeply at every level- by those concerned for our future scientific 
welfare and progress.-CARRYL P. HASKINS, Carnegie Institution of 
Washington, Washington, D.C. 



T he Packard Model 830 
Tri-Carb'v Gas Fraction 
Collector enables quanti- 

tative collection of the individual 
organic components in a gas chro- 
matographic effluent stream. It is 
suitable for use with any gas 
chromatograph using a non-de- 
structive mass detector. Precise 
measurement of the radioactivity 
in component peaks can be made 
after collection. 

An 8" diameter turntable holds 
up to 50Tri-Carb Cartridges, each 
packed with silicone-coated scin- 
tillation crystals. Vapors leaving 
the gas chromatography mass de- 
tector pass through- the heated 
gas injection nozzle of the collector 
and condense on the coated sur- 
faces of the scintillation crystals. 
Cartridges -may be changed by 
actuating a pushbutton or auto- 
matically according to a preset 
time. Changing takes only a frac- 
tion of a second. 

After sample collection, the 
cartridges are counted in an Auto- 
matic Tri-Carb Liquid Scintilla- 
tion Spectrometer. No sample 
preparation is necessary. 

Counting efficiency for C" is 
over 50% and backgrounds are 
extremely low. Consequently, 
even peaks with very low activity 
can be accurately measured in 
short counting periods. 

For more information call your 
local Packard Sales Engineer-or 
write for descriptive literature. 
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Precise 
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of radioactivity 
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in gas tt or 

Analysis of methyl esters labeled with carbon-14. The curves represent the output of a mass 
detector. The white vertical lines represent the times at which the fraction collector was actuated 
The bar graph represents the radioactivity in each fraction in counts per minute, determined by a 10-minute count. (Ref.: Journal of Lipid Research 3, No. 1, 44, January, 1962) 

PACK~ARD INSTRUMENT COMPANY, INC. 
BOX 428 - LA GRANGE, ILLINOIS * HUNTER 5-6330 
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EDUCATOR SERIES COUNTING KITS.SSFROM VICTOREEN 

Versatility and flexibility of the Victoreen Educator Series 
radioisotope counting kits make them ideal for the highly 
specialized needs of instruction. Kits are comprised of proven 
Victoreen components and accessories to simplify teaching 
and demonstration right from basic fundamentals through 
advanced studies. 

Advanced Educator Kit is used for G-M, scintillation and 
proportional counting applications. It is ideal for quantitating 
the activity of natural and artificial radionuclides in prepared 
environmental samples, foodstuffs, biota, biological specimens, 
and health physics contamination studies. Basic Educator Kit 
is used for radioisotope counting with Geiger, or with optional 

extra scintillation probe. Accessories include an educational 
source set, beta and gamma standards, absorbers, planchets, 
health physics slide rule, etc. 

From the classroom . . . to the laboratory . . . to the largest 
research or industrial nuclear establishment-Victoreen is the 
most trusted name in precision nuclear instrumentation. A-MNA, 

WORLD'S FIRST NUCLEAR COMPANY 

VICTOREEN 
THE VICTOREEN INSTRUMENT COMPANY 
5806 HOUGH AVE. . CLEVELAND 3. OHIO 

Victoreen European Office: P. O. Box 654, The Hague 
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A now concept in electron microscope design I 
This defines the TronscopeTm 80 electron microscope; an 
entirely different type of electron microscope. Bendix/ 
Akashi engineers realized that the productivity of con- 
ventional electron microscopes could not be further 
improved without basic changes in concept. And improve- 
ment was necessary! Conventional microscopes had to be 
operated by a patient, skilled microscopist. Resolution 
was a function of his ability. Instrument preparation, lens 
alignment and other adjustments required a great deal of 
valuable operating time. 

The Tronscope 80 has been engineered to deliver highest 
quality results at a level of productivity unequalled with 
conventional microscope design. It is unconditionally guar- 
anteed to perform continuously at 12 A resolution. Nine- 

ten A readily obtainable. How? All of the electromagnetic 
lenses have been permanently aligned in the column, 
thereby eliminating the time-consuming alignment pro- 
cedure. A cored-oxide cathode in combination with a tele- 
focus electron gun requires no condenser lens. 

A built-in aperture cleaning system has been devised 
for removing aperture contamination that affects resolu- 
tion. The microscope image is interrupted less than one 
minute for the entire cleaning cycle. In addition, a new 
method of high voltage stabilization has been incorporated. 

If you would like to learn more about all models of the 
Bendix/Akashi Tronscope, which incorporate all these 
new concepts, please write Dept. E-4, 3625 Hauck Rd., 
Cincinnati 41, Ohio. 

Cincinnati Division s 
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Meetings 
Autoregulation of Blood Flow 

The intrinsic ability of an organ to 
maintain the rate of its own blood 
flood relatively constant, when the 
arterial driving pressure for flow is 
changed, has been a controversial area 
of research, and recently was the sub- 
ject of a research workshop involving 
experimental demonstrations, labora- 
tory discussions, and formalized discus- 
sions. During a 5-day period, 26-30 
November 1962, 14 representatives 
from the majority of American labo- 
ratories working in this field convened 
to discuss their findings. The first two 
days were spent with William Waugh 
(University of Kentucky); the latter 
three days were spent with Francis 
Haddy and Lerner Hinshaw (Univer- 
sity of Oklahoma). 

Six of the visiting participants 
brought their own apparatus and 
demonstrated their experimental tech- 
niques and results in the host labora- 
tories. The experiments included ten 
different preparations which involved 
the circulation of the dog kidney, brain, 
intestine, skeletal muscle, and foreleg. 
In most instances the spectator inves- 
tigators extended the original experi- 
ment to elucidate certain points of 
particular interest to them, and in many 
respects this was the most beneficial 
part of the tour. 

Some physiologists have not observed 
the phenomenon of autoregulation of 
blood flow; while those who have ob- 
served it have not agreed on a prob- 
able cause. It seems possible that the 
wide variability in experimental results 
is due to the variety of experimental 
techniques employed. 

W. H. Waugh (Kentucky) studied 
autoregulation in the isolated kidney 
with blood perfused by a donor ani- 
mal. Small-vein pressures were mea- 
sured by a catheter passed retrograde 
into the venous system. With large 
changes in arterial pressure, there were 
only small changes in small-vein pres- 
sure. Dissection of the kidney showed 
the catheter tip had not passed be- 
yond the renal calyces. Data from 
other experiments in which the catheter 
tip was -found in arcuate or inter- 
lobular veins showed similar changes 
in small-vein pressure. Waugh also 
reviewed his previous work which sug- 
gests that an active myogenic vascular 
response to the level of transmural 
pressure is the cause of renal circula- 
12 APRIL 1963 

tory autoregulation. G. Grupp (Cin- 
cinnati), in addition to Waugh, also 
stressed the influence of vasoactive 
agents on autoregulation of renal flow. 
He reviewed his work (i) on the rela- 
tively constant rate of renal oxygen 
consumption and heat production with 
changes in renal flood flow and (ii) 
on the shift from aerobic to anaerobic 
renal metabolism with short-term vas- 
cular occlusion. 

H. E. Schmid (Bowman-Gray), using 
an electromagnetic flowmeter, studied 
flow regulation with acute changes in 
arterial pressure in the in situ, non- 
cannulated kidney. He also reported 
the presence of autoregulation after 
kidney decapsulation. A blood-per- 
fused, islolated kidney technique was 
described which showed that the auto- 
regulatory resistance changes can be 
localized to the specific end-arterial 
vasculature of arteries in which pres- 
sure changes occur (R. B. Harvey, 
Minnesota). Additional reviews on 
renal circulatory autoregulation were 
presented by A. R. Koch (Washing- 
ton) and F. J. Haddy (Oklahoma). 
Koch presented an analysis of the effect 
of varying the tonicity of the arterial 
blood and of the effect of osmotic di- 
uresis on renal vascular resistance; 
and Haddy found that elevated arterial 
C02 tension did not abolish auto- 
regulation in the kidney. 

Experiments on the isolated kidney 
perfused from a heart-lung prepara- 
tion showed changes in renal tissue 
pressure were largely responsible for 
the major resistance changes under- 
lying renal autoregulation (L. B. Hin- 
shaw, Oklahoma). Deep-venous pres- 
sure rose considerably with large ele- 
vations in arterial pressure, thus favor- 
ing the tissue-pressure concept. Identi- 
cal deep-venous pressures were also 
measured by Waugh, who inserted a 
venous catheter of much smaller bore 
into the same preparation. 

Recent studies of renal blood flow 
and glomerular filtration rate showed 
indirect evidence that the chief- re- 
sistance changes underlying renal cir- 
culatory autoregulation are located in 
the preglomerular vasculature and that 
there is no significant redistribution of 
cortical and medullary blood flow with 
autoregulation (E. E. Selkurt). 

In studies of cerebral blood flow 
by C:. Rapela (Bowman-Gray) a blood 
pump was interposed in the arterial 
path and sometimes reduced or abol- 
ished cerebral circulatory autoregula- 
tion. However, hypercapnia is exceed- 
ingly effective in abolishing autoregu- 

Vac-Evap? 
( A high speed vacuum 
(evaporator from Bendix) 

* 31/2 minutes to 1 X 1O-4 mm Hg. 
* 10 minutes to 5 x 10-5 mm Hg. 
* Single lever vacuum control. 
* Hinged bell jar (8?2" diameter) with 

protective cover. 
* 2 extra feed-through ports for external 

vacuum connections. 
* Specimen protecting shutters con- 

trolled from outside vacuum. 
* Compact design-takes less than 312 

square feet of floor space. 36 inches 
high. 

* All materials, tools, and accessories 
supplied, including carbon evapora- 
tion unit. 

For information, write us at 3625 Hauck 
Road, Cincinnati4l Ohio. 

Cincinnati Division 
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lation of cerebral blood flow by pro- 
ducing marked dilatation of resistance 
vessels. Rapela suggested that a very 
sensitive metabolic feedback mech- 
anism (which perhaps tends to keep 
cerebral venous C02 tension constant) 
may be responsible for autoregula- 
tion of cerebral blood flow upon 
changes in arterial pressure. 

R. M. Berne (Western Reserve) de- 
scribed the autoregulation of coronary 
blood flow and its absence in the 
fibrillating heart. He also suggested that 
such blood flow is controlled locally by 
myocardial oxygen tension, and this 
control appears mediated in part by 
the release of adenosine. R. D. Jones 
(St. Luke's Hospital, Cleveland) and 
Berne demonstrated intense circulatory 
autoregulation in the isolated thigh 
muscles which is sometimes impaired 
by incorporation of an arterial blood 
pump. 

Additional demonstrations included 
preparations of (i) the isolated gas- 
trocnemius-plantaris muscular vascular 
bed (W. N. Stainsby, Florida), (ii) the 
heart-lung-foreleg (Hinshaw), and (iii) 
the islolated intestinal loop (P. C. John- 
son and K. M. Hanson, Indiana). The 
elevation of arterial pressure caused a 
large increase in blood flow followed 
by a slow return toward the control 
level in the isolated gastrocnemius- 
plantaris muscular bed. In this prepara- 
tion the steady state vascular resistance 
decreased with arterial pressure eleva- 
tion. However, other experiments have 
shown a direct relation between arterial 
pressure and vascular resistance. In 
Hinshaw's heart-lung-foreleg prepara- 
tion, and in Haddy's dog foreleg prep- 
aration no autoregulation of foreleg 
blood flow was observed. The rela- 
tive paucity of skeletal muscle vascula- 
ture in the dog foreleg, compared to 
foreleg skin and paw, was pointed out. 

The last day of the conference was 
concerned with three main topics. 

1) The group discussed criteria 
which should be applied to determine 
whether changes in tissue pressure are 
responsible for autoregulation. In an or- 
gan where the major resistance changes 
are due to generalized tissue-pressure 
changes, the greatest resistance changes 
should be found in those vessels most 
sensitive to collapse, such as the veins, 
while the pre-venous resistance will 
tend to remain constant. This type of 
autoregulation should be accompanied 
by sizable changes in interstitial pres- 
sure or lateral deep-vein pressure. 

2) The group considered the ex- 
pected behavior of a preparation ex- 
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hibiting myogenic autoregulation, a 
type which depends upon vascular 
transmural pressure. This response 
should exist only in vessels possessing 
active smooth muscle tone, or might be 
evoked in previously atonic vessels if 
they are sufficiently reactive to the 
stimulus, and should be abolished by 
any agent which paralyzes vascular 
smooth muscle. Such autoregulation 
may occur in the absence of a paral- 
lel change in tissue pressure, venous 
resistance, or organ weight. When 
venous pressure is elevated, total vas- 
cular resistance should increase except 
where capillary pressure is high (for 
example, in the kidney), or where tissue 
pressure increases substantially. 

3) The group considered metabolic 
autoregulation. Generally, resistance is 
dependent on blood flow in a man- 
ner consistent with maintenance of an 
adequate nutrient supply. In compar- 
ing it to myogenic autoregulation it is 
similar in that it requires active smooth 
muscle tone and may be seen in the 
absence of parallel changes in tissue 
pressure, venous resistance, or organ 
weight, and dissimilar in that vascu- 
lar resistance to blood flow should de- 
crease with elevation of venous pres- 
sure. 

Finally, the group discussed further 
experiments which should be performed 
to determine the nature of autoregula- 
tion demonstrated in the various 
organs. 

The workshop was a most useful 
method to the participants in trying 
to resolve individual differences and in 
determining the areas most likely to 
be fruitful in this research field. It 
was generously supported by a grant 
(H-7124) to one of us (P.C.J.) from 
the National Heart Institute. 

PAUL C. JOHNSON 

Department of Physiology, 
Indiana University, Indianapolis 

WILLIAM H. WAUGH 

Department of Medicine, 
University of Kentucky, Lexington 

LERNER B. HINSHAW 

Department of Physiology, 
University of Oklahoma, 
Oklahoma City 

Forthcoming Events 

May 

12. American Pharmaceutical Assoc., 
Miami Beach, Fla. (W. S. Apple, 2215 
Constitution Ave., NW, Washington, D.C.) 

12-13. Biology Colloquium, 24th an- 
nual, Oregon State Univ., Corvallis. (F. A. 
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takes to bring a conventional hot-tube furnace up to temperature, you can 
run 10 accurate sulfur determinations with the new Induction Sulfur Ap. 
paratus-and keep right on running them at the rate of 10 an hour. You'll 
finish a day's usual sulfur work by midmorning. The new apparatus warms 
up in 30 seconds, is simple to operate, can handle up to 2.5 grams of 
ferrous or nonferrous metals. Connect it to a Fisher Model 36 Titrimeter? 
and the entire analysis is automatic. Full facts in free Bulletin 10-466. 
Write for it and ask about acquiring the Induction Sulfur Apparatus through 
the Fisher Financing Plan. Fisher Scientific Company, 1 39 Fisher Building, 
Pittsburgh 19, Pa. J-296 

F FISHER SCIENTIFIC 
World's Largest Manufacturer Dzstrzbutor of Laboratory Appliances & Reagent Chemicals 

Boston *'Chicago Fort Worth * Houston *New York *Odessa, Tex. Philadelphia 
Pittsburgh w St. Louis *Union, N. J. Washington *Edmonton *Montreal * Toronto 
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Effi U-1??c~tU ? 
This world-famous embedding 
medium is now better than ever. 
C Excellent ribbonability El Freedom 
from crumbling El Doesn't distort or 
crinkle tissue El Sections adhere 
readily to slide El Inert to histo- 
chemicals El Granular, for easier 
handling, rapid melting El Four melt- 
ing ranges El 1 1b.and 25 lb.packages. 
Write for data. 

Matheson, Coleman & Bell 
Division of the Matlieson Company, Inc. 
Florwood (Cincinnati) Ohio, .5. Rutherford, N. J. 
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Gilfillan, School of Science, Oregon State 
Univ., Corvallis) 

12-14. Excerpta Medica Foundation, 
Amsterdam, Netherlands. (Headquarters, 
111, Kalverstraat, Amsterdam) 

12-17. American Soc. of Hospital Phar- 
macists, Miami Beach, Fla. (J. A. Oddis, 
2215 Constitution Ave., NW, Washington, 
D.C.) 

13-14. National Assoc. of Boards of 
Pharmacy, Miami Beach, Fla. (F. T. Ma- 
haffey, 77 W. Washington St., Chicago 2, 
Ill.) 

13-16. Histochemistry, intern. symp., 
Warsaw, Poland. (H. G. Godlewski, Inst. 
of Exptl. Pathology, Polish Acad. of Sci- 
ences, Dworkowa 3, Warsaw 12) 

13-17. American Soc. of Civil Engi- 
neers, Milwaukee, Wis. (W. H. Wisely, 
ASCE, 345 E. 47 St., New York 17) 

13-17. National League for Nursing, 
Atlantic City, N.J. (NLN, 10 Columbus 
Circle, New York 19) 

13-18. Condensation Nuclei, 5th intern. 
symp., Clermond-Ferrand and Toulouse, 
France. (H. Dessens, Laboratoire de Phys- 
ique du Globe, Faculte des Sciences, Univ. 
de Toulouse, Toulouse) 

14-19. Mass Spectroscopy, 11th conf., 
San Francisco, Calif. (N. D. Coggeshall, 
Gulf Research and Development Co., P.O. 
Drawer 2038, Pittsburgh 30, Pa.) 

15-17. Transplutonium Elements, symp., 
Argonne, Ill. (D. C. Stewart, Chemistry 
Div., Argonne Natl. Laboratory, 9700 S. 
Cass Ave., Argonne) 

15-18. Acoustical Soc. of America, New 
York, N.Y. (W. Waterfall, American Inst. 
of Physics, 335 E. 45 St., New York 17) 

16-17. Aromatic Biosynthesis and Me- 
tabolism, Saskatoon, Canada. (A. J. Fin- 
layson, Prairie Regional Laboratory, Na- 
tional Research Council, Saskatoon) 

16-17. Metallurgical Problems in Elec- 
tronic Technology, New England regional 
conf., Boston, Mass. (Metallurgical Soc. 
of the American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, 345 E. 
47 St., New York 17) 

16-18. International Assoc. for Bron- 
chology, 13th congr., Zurich, Switzerland. 
(E. Steinmann, Tddstr. 36, Zurich 2) 

16-18. Diabetology, 4th, Paris, France. 
(M. Rathery, Hotel-Dieu, Place du Parvis 
Notre Dame, Paris 4) 

17-18. Surface Physics, symp., Pullman, 
Wash. (E. E. Donaldson, Dept. of Physics, 
Washington State Univ., Pullman) 

18. Southern California Academy of 
Sciences, Los Angeles. (G. Sibley, Los 
Angeles County Museum, 900 Exposition 
Blvd., Los Angeles 7) 

19-24. Mass Spectrometry and Allied 
Topics, 11th annual conf., San Francisco, 
Calif. (N. D. Goggeshall, Gulf Research 
& Development Co., P.O. Drawer 2038, 
Pittsburgh 30, Pa.) 

20-22. Institute of Radio Engineers, 
Professional Group on Microwave Theory 
and Techniques, symp., Santa Monica, 
Calif. (I. Kaufman, Space Technology 
Laboratories, Inc., 1 Space Park, Redondo 
Beach, Calif.) 

20-23. Humidity and Moisture-Mea- 
surement and Control in Science and In- 
dustry, intern. symp., Washington, D.C. 
(A. Wexler, National Bureau of Standards, 
Washington 25) 

20-23. Spectroscopy, 14th annual mid- 
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ONLY $650 

Hot Plate- 
-Magnetic Stirrer 

Now low cost plus 
advanced design features 

Now you can heat and stir simul- 
taneously with WACO AGITHERM. 
Heavy-duty individual controls allow 
use of either stirrer or hot plate in- 
dependently when desired. 

The 500 watt hotplate can be set 
thermostatically at any temperature 
up to 6000 F. Pilot light indicates 
when heat is on. The perforated 
stainless steel case assures cool 
operation of motor. Compact de- 
sign, 61?2" diameter by 5" high. 

No. F-84500 Agitherm Stirrer Hot 
Plate, complete with one each glass 
and Teflon covered stirring bars 
UV8 XI 1?", for 115 volt, 60 cycle, 
A. C. .$67.50. 

ORDER NOW 
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American symp., Chicago, Ill. (J. E. For- 
rette, Roy C. Ingersoll Research Center, 
Wolf and Algonquin Rds., Des Plaines, 
Ill.) 

21-23. Australian Mathematical Soc., 
Clayton, Victoria, Australia. (G. C. Smith, 
Dept. of Mathematics, Monash Univ., 
Clayton) 

21-23. Joint Computer Conf., Detroit, 
Mich. (B. W. Pollard, Burroughs Corp., 
6071 Second Ave., Detroit 32) 

21-23. Radioisotopes, 5th Japanese 
conf., Tokyo. (J. H. Kane, Div. of Special 
Projects, U.S. Atomic Energy Commission, 
Washington 25) 

22-25. Space, 3rd European symp., 
Stuttgart, Germany. (U. Seeliger, Verkehr- 
samt der Stadt Stuttgart) 

22-31. Scientific and Technical Press 
and Books, 1st intern. exhibition, Paris, 
France. (Groupe des Editeurs de Livres de 
Sciences et de Techniques, Syndicat Na- 
tional des Editeurs, Cercle de la Librarie, 
117 Boulevard St. Germain, Paris 6) 

23-24. Radiosentisizers and Radiopro- 
tective Drugs, 1st intern. symp., Milan, 
Italy. (R. Paoletti, Inst. of Pharmacology, 
Univ. of Milan, Via A. Sarto 21, Milan) 

23-24. Southern Textile Research, 3rd 
conf., Pinehurst, N.C. (M. P. Underwood, 
P.O. Box A-2, Greensboro, N.C.) 

23-25. American Assoc. for Cancer Re- 
search, Inc., Toronto, Canada. (H. J. 
Creech, Inst. for Cancer Research, Fox 
Chase, Philadelphia 11, Pa.) 

23-25. American Soc. for Quality Con- 
trot, Chicago, Ill. (C. E. Fisher, Bell Tele- 
phone Laboratories, 463 West St., New 
York 14) 

23-26. Nuclear Fuel Reprocessing, 
Eurochemic symp., Brussels, Belgium. 
(O.E.C.D., European Nuclear Energy 
Agency, 38 Boulevard Suchet, Paris 1 6, 
France) 

26-27. Society for Industrial and Ap- 
plied Mathematics, Menlo Park, Calif. 
(R. D. Gaskell, Dept. of Mathematics, 
Oregon State Univ., Corvallis) 

26-29. Institute of Food Technologists, 
Detroit, Mich. (C. L. Willey, Inst. of Food 
Technologists, 176 W. Adams St., Chicago 
3, 111.) 

26-31. American Physical Therapy 
Assoc., New York, N.Y. (L. Blair, APTA, 
1790 Broadway, New York 19) 

26-1. Mineral Processing, 6th intern. 
congr., Cannes, France. (D. A. Dahlstrom, 
Eimco Corp., 301 S. Hicks Rd., Palatine, 
Ill.) 

27. Operations Research Soc. of Amer- 
ica, Transportation Science Section, Cleve- 
land, Ohio. (L. C. Edie, Port of New 
York Authority, 111 Eighth Ave., New 
York II) 

27-29. Canadian Nuclear Assoc., 2nd 
intern. conf., Montreal, Canada. (CNA, 
19 Richmond St., W., Toronto 1, Canada) 

27-29. Frequency Control, 17th annual 
symp., Atlantic City, N.J. (Headquarters, 
U.S. Army Electronics Research and De- 
velopment Laboratory, Fort Monmouth, 
N.J.) 

27-30. Tissue Culture Assoc., 14th an- 
nual, Boston, Mass. (R. L. Sidman, Labo- 
ratory of Cellular Neuropathology, Har- 
vard Medical School, 25 Shattuck St., 
Boston 1 5) 

(See 29 March issue for comprehensive list) 
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WHY SELECT ACE 

FIBER GLASS SINTERED 

Quality and Greater Abrasion Resistance. Ace filters, the first Ameri- 
can made sintered glass filters, feature a glass fiber structure, more 
abrasion resistant because it is fused together on a larger area. Par- 
ticles do not detach from the filter body as easily as spherical granules. 
The shock and chemical attack resistance of glass is unimpaired as 
the Ace fiber glass sintered filter is made entirely of glass. You are 
assured of Ace Glass quality: each filter plate is individually tested for 
porosity and hardness. 

Selection and Economy. Ace fiber glass sintered filters are economic- 
ally priced. For instance, the Filter Funnel (Cat. #7305 in the 20 ml. 
cap. with 20 mm. disc), shown in photograph above, is listed at $3.20. 
Ace fiber glass sintered filters have been incorporated into a wide 
variety of Ace glassware described in our new filterware brochure. 
Get it for your files! 
Write Dept. S for your copy of Filterware Brochure No. 6050. 
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KRYOMAT 
LOW TEMPERATURE CIRCULATORS 

TABLE MODEL TO-300C 

CONSOLE MODELS TO -1000C 

width: 17'/2" 
depth: 191/2" 
height: 30" 

LAU DA low temperature baths and 
circulators are available in four table 
-model designs and over a dozen con- 
sole versions-for internal tempering 
or external circulation. 
The table-model Kryomats now fea- 
ture 1A4 o r 1/ h.p. Tecumseh low- 
temperature condensers for control 
to -20 or .-30C. Console models 
are available in cascade designs for 
tempering or heat exchange applica 
tons at temperatures down to 
-1000C. 

for all your temperature control problems 
L ~~contact: 

auda Instruments, Inc 
P. O. Boxc 422 Great Neck, N.Y 
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A truly universal microscope for all microscopic 
investigations. Ingeniously designed for maximum 
working comfort and operational ease. All transitions 
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illuminating systems for transmitted, reflected and 
mixed light. 
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for Laboratory Testing 
STAINLESS STEEL INTERIOR 
forced convection OVENS 
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Laboratory ovens Burn-off Sterilizers Drawer 
ovens Box ovens 

Pournaces ' L furnaces Walk-in batch ovens 
DESPATCH OVEN CO. 619 S. E. 8th St. Minneapolis 14, Minn. 

r a 
Fiv ........ *....Sie# 

....+ . ... .. :. :.i . ... ........ ..; 

.. .. ....... ........... A n 

for utpt. 

t;00 0 1 . ... .. .. p*Siti 
Cowtter ind:x i 

Tracing arm 

@......... sa pl.o........fo. qott~& addi~~~~~ion~~~~l data~~~~~~~ or c*Il us~~~~~~.. ........ i~l 
ROYSON ENGINEERING~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... ... 

HAT8ORO~~~~~~~~~~~~~~ ~~~~A. Pho~~~............. 

AUTOPSY TABLE 

AGE UNIT ~Model PMD14C1 

Model CAGE 
PMD7B1 PMOBKE 

SMALL.RABBIT BLEEDER 
AN Model PMD14BI1 OPERATING TABLE 

odel PMD14E] 

-~~~~~~~~~~ A 

_.Mts 91G 
&OG, L ON *s s _ 

||-t5||E I it this co 

BIG t o~ o t R 
it. 

......... .......... . .1 * l 
.......... ........................... ......... . 0 0 . 0 0 . 0 . 

E\IER~~~~~~~~~~~~~~0 0. 0. 0n .0 .zt.0 .0 0 0*0 0 - . 

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

................ 
. . - 'a- . : :: :::::::::: :::::......c.e c. 

p. '; institution . Inquiries are * R E R Since 1830 Q 
. .. . .. . sr . .. 

. 
processed - - - 

todre' _ ... i b...a'.l. M . AT H E . WS C O M PA.N.Y. I NmCa. 

I~~~~~~~~ I 

210t r SCIENCE VOL. 14 
210~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SCECE OL04 



in the direction of giving a closer scru- 
tiny" implies that the goal is not yet 
reached. The point of diminishing re- 
turns, where the advantages of having 
funds available for medical research is 
outweighed by the time consumed in 
securing and administering them, may 
be close. 

An aspect of the reports quoted by 
Congressman Fountain that has re- 
ceived inadequate recognition from sci- 
entists is the eloquent statements by the 
leaders of the National Institutes of 
Health in support of the liberal policies 
that they have been following. Clearly, 
NIH cannot support this point of view 
indefinitely against the desires of Con- 
gress, on whom they are, after all, de- 
pendent for funds. Scientists outside 
the government must also help in con- 
vincing Congress and the people that 
there are at least two sides to this 
question. The issue has come up initial- 
ly with respect to support of the health 
sciences, but it may not stop there. 

BRIAN MACMAHON 
Department of Epidemiology, 
School of Public Health, 
Harvard University 

Creativity and the Indigent Student 

It is distressing to see . . . [you] 
give support to the archaic idea that a 
hungry student is a superior student 
[Science 139, 79 (11 Jan. 1963)]. Some 
of the penetrating minds of the past 
and present may have been starved 
during their formative period, but to 
assign a cause and effect relationship 
is absurd. The same reasoning would 
suggest that we decrease by 50 percent 
the pay of all present scientists so that 
they will be twice as creative, thereby 
eliminating the need for a crash pro- 
gram. 

Freed from financial pressure the 
49man of moderate endowment may 
show flashes of genius." Why dilute 
his academic struggles with monetary 
adversity? 

WILTON H. BUNCH 
Crow Indian Hospital, 
Crow Agency, Montana 

Not all can be Enrico Fermi, but 
any reasonably competent Ph.D. can 
add to the sum of knowledge from 
which the Enrico Fermis draw. If re- 
cent Ph.D. theses are pedestrian, is it 
the fault of the Ph.D. candidate or of 
the professor and system under whom 
the work is done? 

Furthermore, poverty at the graduate 
school level is not an automatic virtue. 
Probably lack of financial assistance 
has hindered more scholars, potential 
and actual, than reasonably adequate 
stipends could possibly do. 

GuY W. McKEE 
127 Orchard Road, 
State College, Pennsylvania 

. . . [the] report [of the President's 
Science Advisory Committee entitled 
"Meeting Manpower Needs in Science 
and Technology"] does not imply "that 
scientists, like nuts and bolts, are inter- 
changeable and can be mass produced." 
It does imply that graduate schools 
will assert their traditional selectivity 
and accept only those students who are 
capable of quality academic perform- 
ance; that science majors are not con- 
tinuing their education because of 
financial difficulties; and that they can 
complete their programs earlier and do 
more creative work when devoting full 
time to educational pursuits than when 
working at odd jobs like cleaning 
pigeon cages. 

The implementation of this document 
may not produce enough scientists- 
only because it doesn't start early 
enough! . . . To really increase the 
number of graduate students we must 
identify and encourage gifted young- 
sters in the secondary school-probably 
even more effectively in the elementary 
school. There are many studies to sub- 
stantiate the fact that interest in science 
is "killed" or "kindled" early. 

GLADYS S. KLEINMAN 
Rutgers University, 
New Brunswick New Jersey 

I have noticed that a relation- 
ship exists between the amount of ex- 
pensive laboratory equipment and the 
ingenuity with which problems are 
solved and techniques developed. A 
laboratory in the early stages of growth, 
and short of money for equipment, 
develops a high proportion of new in- 
formation through improvisation. As 
the physical plant takes on more elabo- 
rate equipment, experimental design 
more often is set up around the instru- 
mentation than around the problem to 
be solved. 

HUGH H. HOTSON 
Maritime Corporation, 
Seattle, Washington 

* . . The increasing formalization of 
our educational processes stifles that 
type of creative mind that might be 
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EIGHT MORE | NEW CARBON-14 

LABELLED COMPOUNDS 

Radiochemical purities 97% to 100%. 

Specific activity ranges shown in italics. 

A4-Androstene-3, 17- 4-30 mc/mM 
dione-4-C-14 [benzene solution] 

$735/500 jtc $100/50 /tc 

Cholesteryl linoleate- 2-20 mc/mM 
1-C-14 [benzene solution] 

$440/500 jtc $60/50 i.c 

Cholesteryl oleate- 2-20mc/mM 
1-C-14 [benzene solution] 

$400/500 /tc $55/50 /.c 

Cholesteryl-4-C-14 10-25 mc/mM 
oleate [benzene solution] 

$885/500 /Lc $120/50 itc 

Cholesteryl-4-C-14 10-25 mc/mM 
palmitate [benzene solution] 

$755/500 itc $105/50 itc 

DL-Citric-1, 5-C-14 acid 5-20 mc/mM 
monohydrate 

$255/500 /Lc $35/50 itc 

Glyceryl-1-C-14 1-5 mc/mM 
tripalmitate 

$580/500 ,c $85/50 ,c 

Maltotriose-C-14 (U) 100-250 mc/mM 
$255/500 ,c $35/50 ,c 

These new compounds do not appear in 
our recently published C-14 schedule. 
Ask for Radiochemical Bulletins listing 
these and many other newly available 
C-14, Tritium, P-32, S-35, and Cl-36 
labelled compounds. Individual prod- 
uct schedules are also available. 

All prices F.O.B. destination. All ship- 
ments sent via prepaid Air Express. 
Requests for custom preparations are 
invited. NUC: G-3-231 

C ~nuclfear-chficago| 
A c 0 A0 p A T / 0 8 

349 Howard Avenue, Des Plaines, IlI~nois 
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classed as "obsessed." Yet I know of 
nothing which has the motivating pow- 
er of an obsession to solve a problem 
or prove a point. Although some edu- 
cators are beginning to understand and 
value such unique students, it is too 
often the case that they are expelled 
from school, or are at least so frus- 
trated and repressed by the necessity to 
conform to the established pattern that 
they grow into neurotic adults and are 
of little value to their fellow men. ... 

WILLIAM R. WELLS 

103 NW 9th Street, 
Oklahoma City 2, Oklahoma 

Presentation of Papers 

All scientists (and indeed nonscien- 
tists too) are aware that talks at pro- 
fessional meetings should be concise, 
lucid, and held to the allotted time. All 
are equally aware of how short we fall 
of this goal. Too often talks are ram- 
bling, confused, slow in getting under- 
way, and then rushed and garbled as 
the speaker runs out of time. All this 
could be avoided if it were required 
that each speaker present the chairman 
of his session with a magnetic tape re- 
cording of his talk for playback over 
the hall's public address system. The 
author would sit on the platform, sig- 
nal for slides at the right time, and 
be prepared to field questions at the 
end. He would have adjusted his talk 
to the proper length at home (or else 
the chairman could reject it) and he 
would have had to listen to it himself, 
the salutary effect of which would be 
incalculable. 

M. A. VAN DILLA 
Los Alamos Scientific Laboratory, 
University of California, 
Los Alamos, New Mexico 

Missing Links in 

Computer Intelligence 

The paper by Ulric Neisser on "The 
imitation of man by machine" [Science 
139, 193 (18 Jan. 1963)] describes 
three characteristics of human thought 
which are absent from machine pro- 
grams. I would like to add a fourth 
characteristic which is, perhaps, the 
most important one. This is the prop- 
erty of "consciousness," the ability to 
be aware of the stimuli coming to us 
from our sense organs, and of the 
thoughts circulating in our own nerv- 

YOU'RE NEVER 

IN DOUBT 

*WHEN IT'S 

dlee8' 

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! 
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the skin - 
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ous systems-and to be conscious of 
the fact that we are conscious. 

While Neisser touches on this matter 
in his discussion, I believe that the 
property of "consciousness" is worth 
emphasizing. 

Conceivably a computer could be 
programmed to give emotionlike re- 
sponses, or to operate with a multi- 
plicity of motivations. The central ques- 
tion here is whether a computer could 
be built which would be aware of its 
emotions, motivations, and the world 
around it. While this would appear to 
be an inconceivable feat (some would 
say impossible), the fact remains that 
our own human consciousness is, some- 
how, the end result of physical inter- 
actions taking place within the mecha- 
nisms of the body cells. There is no 
a priori reason for assuming that these 
operations cannot be performed by 
man-made circuits (although the com- 
plexity may make it impractical). 

Present-day computers think uncon- 
sciously and compulsively. In the jar- 
gon of psychoanalysis, they consist en- 
tirely of superego, and are devoid of 
ego or id. The question of humanlike 
machines, translated into these terms, 
becomes: Can we build a computer 
with an ego? 

MILTON A. ROTHMAN 

James Forrestal Research Center, 
Princeton, New Jersey 

Neisser seems to believe that popular 
misconceptions about "thinking" ma- 
chines (they are not capable of "think- 
ing"-even in quotes) are due to a 
misunderstanding of the nature of 
human thought. Indubitably! But it is 
equally due to a misunderstanding of 
the very nature of machines and ma- 
chine operation. Even the most sophis- 
ticated computing machine cannot do 
anything it is not programmed to do, 
although much of the program is now 
"built in" into the machine and does 
not have to be spelled out in detail 
by the programmer. 

If a comma was omitted in the pro- 
gram, then what was intended to mean 
two small adjacent numbers is not two 
small adjacent numbers but one large 
number, and the machine reacts ac- 
cordingly. Every machine is literal 
without any sense of discrimination, 
common sense, or humor. It is the 
obedient servant of man-like the dis- 
astrously obedient slaves in fairy tales 
of the past-and in its very obedience 
lies the danger, for men do not always 
wish as wisely and well as an omnipo- 
tent master. 
12 APRIL 1963 
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A complete line of 
micro and semi- 
micro spatulas 
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Most important in Neisser's article is 
his brief allusion to the use of com- 
puting machines to "make social deci- 
sions." Again, the very thought of 
using machines to "answer" questions 
of human and moral values, or taste, 
betrays a-widespread, unfortunately 
-lack of understanding of the very 
nature of computing machines, of 
mathematics, and of logic. These ma- 
chines are eminently suitable to imple- 
ment the solution of problems in math- 
ematics and logic for the simple reason 
that they are built in accordance with 
such laws. Every circuit is the hard- 
ware manifestation of a Boolean-alge- 
bra equation. 

Therefore a machine can solve any 
problem that can be expressed as a 
mathematical equation, which means- 
at least, in theory (in practice, we 
sometimes lack proper understanding 
of the problem or mathematical skill 
to formulate it) -any problem for 
which a purely rational solution is 
possible. Social decisions must never be 
made on purely rational grounds. They 
are primarily questions of human and 
moral values and, let us hope, good 
taste. 

ALICE MARY HILTON 

New York 21, New York 

While Neisser avoids explicit state- 
ment of the extreme position that dif- 
ferences between human thought and 
the functional properties of modern 
computers are insurmountable, he clear- 
ly implies support of that position by 
his subtitle. 

Neisser's arguments do not support 
a mystical or irrational view of the 
differences between men and machines. 
Instead of demonstrating any inviol- 
able distinction between the two, he 
has pointed the way toward making 
machines more nearly "human" and 
hence more useful to humans. 

The chief differences, Neisser states, 
arise from the developmental (and, one 
might add, even the phylogenetic, his- 
torical, and ontogenetic) origins of 
man. Human thinking is inseparable 
from other human activities and proc- 
esses. It "takes place in, and contrib- 
utes to, a cumulative process of growth 
and development. . .. The cumulation 
of learning is interwoven at every 
point with inborn maturational se- 
quences~" A machine will continue in- 
definitely to pursue any goal pro- 
grammed into it (this is perhaps its 
most inhuman feature); whereas the 
motivations which govern human 
thought are complex, subtle, and 
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changing. The computer acquires and 
retains information in a systematic and 
controllable fashion; whereas the hu- 
man thinker "lives willy-nilly in an 
accumulating context of experiences 
which he cannot limit even if he 
would." 

The real question is whether or not 
these differences are so fundamental as 
to rule out forever the possibility of our 
building some day a machine that can 
make rational and useful social deci- 
sions. 

SAMUEL C. MCLAUGHLIN, JR. 
Institute for Psychological Research, 
Tufts University, Medford, 
Massachusetts 

Ulric Neisser's article brings to mind 
a remark I was privileged to hear from 
J. *von Neumann during an informal 
talk on computers given at the Institute 
for Advanced Study at Princeton, in 
1948. A woman in the audience started 
raising the canonical question, "But, of 
course, a mere machine can't really 
think, can it?" For a while he tried to 
put it off with a good-natured gesture, 
but she persisted. So he turned to his 

tormentor and said: "Look here. You 
insist that there is something a machine 
cannot do. If you will tell me pre- 
cisely what it is that a machine cannot 
do, then I can always make a machine 
which will do just that." 

The full import of this remark may 
have been lost on the person to whom 
it was directed, but to others in the 
audience it answered, in a sudden flash 
of understanding, many half-formulated 
questions. There is no limitation at all 
inherent in the machine; the only limi- 
tations on making "machines which 
think" are our own limitations in not 
knowing exactly what "thinking" con- 
sists of. 

Von Neumann's remark applies 
equally well to all of the alleged differ- 
ences pointed out by Neisser. I suggest 
that his arguments, far from establish- 
ing any "deep difference between the 
thinking of men and machines," de- 
scribes only the present state of igno- 
rance of psychologists concerning what 
growth, emotion, motivation, creativity, 
and so forth really are. 

This does not mean, as Neisser im- 
plies, that it would be desirable to in- 
corporate all these features into ma- 
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chines of the future. For most appli- 
cations of machines, this would amount 
to a deliberately built-in unreliability. 
I could hardly disagree more strongly 
with the implications of the remark, "If 
machines really thought as men do, 
there would be no more reason to fear 
them than to fear men." It is just the 
fact that machines do not get confused 
by emotional factors, do not pursue 
hidden motives opposed to ours, do not 
get bored with a lengthy problem, that 
makes them far safer agents than men 
for carrying out certain tasks. What 
we have most to fear in the world to- 
day is not machines which lack these 
"human" features, but men who, un- 
fortunately, have them. 

E. T. JAYNES 
Department of Physics, Washington 
University, St. Louis 30, Missouri 

My paper was not concerned with the 
inherent limitations, if any, of ma- 
chines. I attempted to describe the dif- 
ferences between existing or contem- 
plated computer programs on the one 
hand, and human thinking on the other. 
It is true that human thought processes 
are not well understood, but this seems 
irrelevant to the accuracy of my descrip- 
tion. Jaynes' opinion that emotion and 
growth are deplorable sources of unre- 
liability seems equally irrelevant. 

I would like to comment directly on 
the remark attributed to von Neumann. 
It is not necessarily true that a program 
can be written to carry out any well- 
specified task. The following counter- 
examples are due to Oliver G. Selfridge: 

The speaker may be asked to make a 
machine to defeat Botvinnik at chess, 
or to select the painting (from 100 in a 
contest) which will be awarded first 
prize by the judges. He will be unable 
to make such machines at present, and 
equally unable to give formal proof that 
he can ever succeed in doing so. (We 
do have promising leads for the first of 
these problems, but success cannot be 
guaranteed.) 

If it be replied that these tasks are 
not specified "precisely," one may en- 
quire what further precision is required. 
It will probably appear that the under- 
lying idea of a precise definition is rath- 
er like a computer program. In that case 
the assertion reduces to "If you will tell 
me how to program a task, I can al- 
ways do so." 

Even the last statement may not be 
right. It is possible that some tasks, in- 
cluding the simulation of human 
thought, are so complex that the specifi- 
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cation would take a full lifetime to 
write, and the resulting program 1000 
years to de-bug. There is no way of 
knowing in advance; we must find out 
by experimenting. 

Dogmatic assertions of the omnipo- 
tence of computers tend to stir up a 
multiplicity of, often unpleasant, reac- 
tions in the reader. They do not have 
the supposedly compensating advantage 
of being true. 

ULRIC NEISSER 
Brandeis University, 
Waltham, Massachusetts 

Self-Stimulation Experiments 

Your publication of papers by Mar- 
gules and Olds [Science 135, 374 
(1962)] and by Hoebel and Teitelbaum 
[Science 135, 375 (1962)] leads me to 
propose the following physiological ex- 
planation of the association which they 
describe between mechanisms for self- 
stimulation and for feeding in the later- 
al hypothalamus. It is my opinion that 
in a self-stimulation experiment the 
negative feedback loops of normal 
feeding mechanisms are replaced by 
an artificially constructed loop having 
a positive sign. 

Under natural conditions, an activa- 
tion of the lateral hypothalamus in- 
duces or facilitates feeding behavior. 
Included in the many possible varieties 
of such behavior is bar pressing-one 
of the responses which lateral hypo- 
thalamic activity will induce for feed- 
ing. Ordinarily such behavior induced 
by the lateral hypothalamus leads to 
ingestion of food, and this leads in 
turn to a number of physiological 
changes which inhibit further intake 
of food and suppress the activity of 
the lateral hypothalamus. But when, as 
in a self-stimulation experiment, the 
bar pressing leads not to- food inges- 
tion but to electrical stimulation of the 
lateral hypothalamus, then that part of 
the brain can only become still more 
active. Consequently the animal is that 
much more likely to press the bar 
again, and every further press enhances 
the chances of more presses. Induced 
to press the bar in the first place by a 
naturally occurring activation of its 
lateral hypothalamus, the animal re- 
ceives for its press only a recurrent 
stimulation into the region which orig- 
inated the bar pressing. 

This distinction between a normal, 
negative feedback loop and an artifi- 
cial, positive loop avoids the paradox 
mentioned by Olds [Physiol. Rev. 42, 
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554 (1962)] in these words: "In any 
event it is clear that stimulation of the 
same lateral area has two usually dis- 
sociated effects . . . the effects of the 
primary drive itself ... [and] the effect 
of the primary reward related to that 
drive. . . . Therefore the possibility 
that the electric stimulus constitutes a 
simple internal surrogate for either is 
unlikely" (pp. 593-94). It seems more 
probable that self-stimulation of the 
lateral hypothalamus is a surrogate for 
natural stimulation of the lateral hypo- 
thalamus-nothing else. 

If my interpretation for the relation- 
ship between feeding and self-stimula- 
tion is correct, then one can predict 
that any region of the brain where self- 
stimulation is observed must function 
as a component of a similar physiolog- 
ical system, in which the animal can 
be taught to use bar pressing as a part 
of some normal behavioral sequence. 

JOHN R. BROBECK 

National Defense Medical Center, 
Taipei, Taiwan 

While I find myself in sympathy with 
Brobeck's view, I find it difficult to 
agree fully for two reasons: 

1) At the beginning of a self-stim- 
ulation experiment, bar pressing has 
never been previously associated with 
or been instrumental in feeding beha- 
vior. It is a random response like ear 
twitching or tail movement, and it 
should be kept in mind that any ran- 
dom response may be used to trigger 
the electric stimulus. The chosen re- 
sponse will quickly rise in frequency, 
gradually excluding other responses 
from the immediate repertory, until the 
chosen response predominates and oc- 
curs at a maximum possible rate. It is 
difficult to understand why this response 
should be chosen for repetition just 
because of its temporarily contiguous 
relationship to the subsequent incre- 
ment in lateral hypothalamic activity. 
The increment should make all food- 
related or other possible responses more 
likely, but I do not find in Brobeck's 
explanation any reason why the re- 
sponse emitted just prior to artificial 
stimulation of the hunger drive should 
be marked for immediate repetition. 
We think of a hungry animal trying 
the habitual responses in an effort to 
get food, and if these fail, trying others. 
If some item of the new repertory were 
followed by a sudden rise in hunger or 
in any internal activity generator, would 
that response be repeated? If so, why? 

2) If the size of the supra-threshold 
12 APRIL 1963 
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electric field in a self-stimulation test is 
approximately a 1-mm sphere, it seems 
unlikely that the sphere in such a com- 
plex structure as the hypothalamus in 
a small animal like the rat is homo- 
geneous in regard to function. One mil- 
limeter is the cress-sectional diameter 
of the whole medial forebrain bundle 
which might so far as we know mediate 
the whole gamut of emotional control. 
Thus, on anatomical considerations 
alone it seems that an electric stimulus 
here must be having more than one 
effect. 

Two possible explanations occur to 
me; different from Brobeck's, but equal- 
ly plausible. 

1) The electric stimulus might sim- 
ply activate two different mechanisms, 
one yielding eating behavior, the other 
yielding behavioral reinforcement. The 
mechanisms might be grouped in ana- 
tomical proximity in the lateral hypo- 
thalamus so that both could be brought 
under control of a common deficit- 
sensor (such as the hypothetical glu- 
cose receptor). In such a case, a deficit 
in nutrients would have two conse- 
quences, (i) generating activity directly 
in the eating behavior system, and 
(ii) lowering thresholds in a "taste" 
system so that stimulation by food 
would "taste better"; that is, it would 
have more power as a positive rein- 
forcement over antecedent operant be- 
havior patterns. If such an anatomi- 
cal proximity existed, electric stimula- 
tion, acting as something of a bludgeon, 
would have two effects, evoking direct- 
ly the eating behavior system and the 
positive reinforcement mechanism of 
the "taste" system. 

2) The electric stimulus has the 
same effect as food in the mouth which 
causes eating and repetition of antece- 
dent behavior. These views are re- 
lated both to one another and to Bro- 
beck's view, but they emphasize the 
distinction between drive-caused beha- 
vior and reward-caused selection of a 
particular behavior for repetition. In 
drive-caused behavior an antecedent 
condition heightens the activity level 
of the organism facilitating all beha- 
viors, thereby causing an increase in 
the diversity of behavior. In reward- 
caused behavior a stimulus subsequent 
to a random response causes that par- 
ticular response to be repeated at the 
expense of all other random responses, 
thereby diminishing the diversity of 
behavior. 

JAMES OLDS 
Department of Psychology, 
University of Michigan, Ann Arbor 
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ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS 

THE IMMUNOPHOR BY LKBI 
The Immunophor, an indispensable diagnostic tool for the modern medical laboratory, 

makes routine analysis of body fluids by micro-immunoelectrophoresis practicable. Semi- 
quantitative as well as qualitative determinations of protein content yield invaluable clinical 
information about an ever-increasing number and diversity of human ailments as researchers 
learn to interpret the precipitin patterns obtained. 

Using a standard Immunophor set, one technician processes up to 54 slides per day 
obtaining sharp, highly reproducible results from minuscule samples (0.001 ml). This ver- 
satile equipment permits the operator to vary resolution, sensitivity and other experimental 
parameters within wide limits. Design features simplify and standardize procedures and save 
time; manual handling of loose slides, for example, has been eliminated. 

Complete Immunophor sets at $815 (standard) and $656 (economy). 
An accessory set converts LKB's basic electrophoresis equipment for immunoelectro- 

phoresis and micro-electrophoresis in agar. 
For full details, request literature file 6800S4. 

New accessories are now available for making double-diffusion 

LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C. 
International Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden 
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Outstanding Products and Services for Nucleic Acid Research 

new spcfcal abld5!nceo e-ecuive from ScPhwa rz 

Avilbe orte ist ie h ormjr5-io n exrbncetdsseiial aee ihC 

Speifc ctvit: -1 /mgfo doxribnuleties 203 dcm fo riouloie..Pce n1 n 

25 p_ vil n5%auosetao ouin fte moimsls eepett aesm 1-abele 

diadtihshtsaalbean mmn-osbyb h ieyura thisWrite forfrhrifrain 

a~~~~~~~ SCWRBIREARHIN.MutiViwvneOrgbrgNwor 

Available~~~~~~BOHEICL fAorHEICL th PfirstTIAL fore rh ormjr5-io addoyiouloes seachfomiciney forle with stry 

222 SCIENCE, VOL. 140 



New Products 

Single or dual hydrogen-flame ioniza- 
tion detectors, in conjunction with the 
model 21B electrometer, make possible 
a gas-chromatographic quantitative 
analysis of organic compounds in parts 
per billion. This represents a sensitivity 
range several orders of magnitude be- 
yond that of a thermal-conductivity 
detector. The ionization detector oper- 
ates as follows. The gas emerging from 
the separating column is mixed with a 
hydrogen stream and the mixture then 
passes to a jet burner where the hydro- 
gen and sample components are burned 
in an air atmosphere. The hydrogen 
flame ionizes the sample components 
as they emerge from the column, and 
the resulting ions are collected by a 
small electrode located above the flame. 
A potential is applied between the 
burner and the collector to polarize the 
detector, and the ion current is passed 
through a high resistance to produce 
an input potential to the electrometer. 
The electrometer amplifies this signal 
and effects an impedance match be- 
tween the input resistor and an output 
attenuator. This amplified signal is 
then fed to the input of a strip-chart 
recorder. The ionization detectors use 
a sapphire collector-insulator which 
may be removed for cleaning and will 
operate at temperatures to 500'C with- 
out excessive current leakage across 
the insulator. The entire detector 
assembly should be mounted inside the 
gas-chromatograph oven to prevent 
sample condensation. The collector is 

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

Robert L. Bowman (R.L.B.), with the assistance 
of Denis J. Prager, Laboratory of Technical 
Development, National Heart Institute, 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. Readers' Service cards 
for use in mailing inquiries concerning the items 
listed are included on pages 111 and 233. Circle 
the department number of the items in which 
you are interested on this card. 
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mounted in a stainless-steel rigid line 
for direct connection to the electrom- 
eter, thus eliminating input-cable 
noise. The dual dectector has two 
burners which can be polarized with 
either the same or opposite polarity. 
Reverse-polarity operation permits 
background-signal compensation for 
other common-mode effects.-R.L.B. 
(LOENCO, Inc., 2092 N. Lincoln Ave., 
Altadena, Calif.) 

Circle 1 on Readers' Service card 

Pestilizer, a gas chromatograph spe- 
cifically designed for pesticide residue 
analysis, utilizes an electron-capture 
detector to attain parts-per-billion sen- 
sitivity for DDT and similar pesticides. 
A single bench-top unit has a glass- 
lined injector, glass columns, cast alum- 
inum oven with thermostat, detector, 
feedback-stabilized electrometer, and 
built-in strip-chart recorder.-R.L.B. 
(Wilkens Instrument & Research, Inc., 
P.O. Box 313, Walnut Creek, Calif.) 

Circle 2 on Readers' Service card 

Grain moisture meter measures the 
conductivity of a sample placed be- 
tween a pair of pressure-type electrodes. 
This value is converted into percent 
moisture, on a suitably calibrated meter 
scale. A built-in thermometer, grad- 
uated directly in percent moisture, 
compensates for temperature variations. 
A specially compensated circuit elimin- 
ates errors due to battery wear. With 
daily use, the battery will last about 1 
year. The moisture content of rice, 
wheat, barley, rye, and other grains 
can be determined in 20 sec even by 
inexperienced personnel. The sample 
is inserted into the instrument, pressure 
is applied by turning a knob, and the 
moisture content is read on a calibrated 
scale. The instrument measures 3 by 
51/2 by 21/4 inches, weighs only 27 oz, 
and is supplied complete with a leather 
carrying case.-R.L.B. (National In- 
strument Co., Inc., 4119 Fordleigh Rd., 
Baltimore, Md.) 

Circle 3 on Readers' Service card 

Thermocouple reference system is a 
multichannel ice-point reference ca- 
pable of accommodating 32 points 
simultaneously. The reference thermo- 
couples are located within a hermeti- 
cally sealed, water-filled chamber. The 
00C reference temperature is main- 
tained automatically and indefinitely 
by thermoelectric cooling of the cham- 
ber, thus keeping the thermocouples 
surrounded by an equilibrium mixture 
of ice and water. The reference tem- 
perature is said to be maintained with 
precision of + 0.050C. The reference 
systems are available in two configura- 
tions. Models that provide two to eight 
channels have a separate reference junc- 
tion and power supply. Reference sys- 
tems incorporating 9 to 32 channels are 
available in a console model. Six stand- 
ard types of thermo-couples are avail- 
able: copper-constantan, chromel-con- 
stantan, chromel-alumel, iron-constan- 
tan, platinum-platinum and 10-percent 
rhodium, and platinum-platinum and 
13-percent rhodium. Others can be 
supplied. The instruments are avail- 
able with or without provision for 
copper extension wires to the readout 
or recording equipment.-J.S. (Joseph 
Kaye and Co., Inc., 737 Concord Ave., 
Cambridge 38, Mass.) 

Circle 4 on Readers' Service card 

Hybrid recorder combines 52 chan- 
nels of event recording and 3 channels 
of analog recording in a single com- 
pact instrument. All 55 channels of 
information are recorded side-by-side 
on a permanent, inkless chart, 16 inches 
wide by 200 ft. long. The instru- 
ment was developed initially for the 
Raytheon Company, as a means of 
checking and verifying the performance 
of personnel being trained for the 
Hawk Missile System. In a simulated 
missile test, 52 sequential operations 
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\ '~ Now ...frm ten times less 
sample,Technicon offers Amino 
Acid Chromatograms of even 
higher resolution and sensitiv- 

; ity. You now resolve 0.1 micro- 
mole of each amino acid with- 
out electronic amplification... 
readability 0.01 micromoles, 
e.g.: over 80 ninhydrin positive 
substances resolved in 22 hours 
from 1 ml of untreated urine. 

How's it done? Simple... re- 
duce column size from 9mm to 
6mm, use our new close frac- 
tionated Chromobeadt resin, 
and our new tubular flow cells. 
(More than 20 times as efficient 
as our standard flow cuvette.) 
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column, 22 hour micro-system 
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TECHNICON CHROMATOGRAPHY CORP. 
Research Park * Chauncey, New York 
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are recorded as a series of events by 
"step" tracings and, simultaneously, 
3 channels of continuously varying 
data are recorded on the analog chan- 
nels. The event channels have a rise 
time of better than 10 msec and the 
analog channels have a frequency re- 
sponse of d-c to better than 120 cy/sec 
and sensitivities of 50 mv/ mm. Fully 
transistorized and portable, this hybrid 
recorder is also fully adaptable in 
industrial systems work in the labora- 
tory and in the field.-R.L.B. (Techni- 
Rite Electronics, Inc., 65 Centerville 
Rd., Warwick, R.I.) 

Circle 5 on Readers' Service card 

Differential-scanning calorimeter mea- 
sures the absorption or emission of 
heat from a small sample as its tem- 
perature is changed at a constant rate. 
The absorption or emission of heat 
associated with changes of state, poly- 
merization,dehydration,and other phys- 
ical rearrangements of structure, and 
chemical changes may be measured. 
Decomposition products may also be 
measured by means of a thermal- 
conductivity gas-monitoring system. In 
operation, a sample as small as 1.0 mg 
is enclosed in a metal-foil packet. No 
reference material is utilized, since the 
temperature-time relationship is main- 
tained and only the difference in energy 
required to maintain the temperature 
program is measured. The difference 
in energy input is recorded as peaks 
on a "flat" line against temperature. It 
is claimed that the calorimetric data 
obtained can be equated to the energy 
measurements obtainable by calori- 
metric methods. The entire apparatus 
and recorder are contained in a com- 
pact, bench-top arrangement.-R.L.B. 
(Perkin-Elmer, Norwalk, Conn.) 

Circle 6 on Readers' Service card 

Germ-free animal enclosures and 
accessories for research on all sizes 
of animals from mice to horses pro- 
vide all the necessary equipment for 
handling animals in a controlled en- 
vironment. A typical small animal en- 
closure consists of a stainless-steel cage; 
a flexible, transparent canopy; a door; 
a reversible filter; and an air pump or 
blower. The bracket-mounted door, or 
transfer sleeve, can incorporate any 
desired condition for the handling of 
food, water, and bedding, and is indi- 
vidually designed for each condition. 
The plastic canopy is completely sealed 
with heavy tape and edges are sealed 
with tightly bolted flanges against the 
entry of outside air. Long plastic 

KEEP* 
VIGOROUS%_ 

.. .. . . .... 

* 
.....feed 

PURINA!: 
Strong, healthy rats can make the results of your 
research experiments more accurate. 

Purtina, the world's largest maker of laboratory 
anismal diets, produces Purina Laboratory Chow 
and Purina Labena.. both formulated to help 
you maintain healthy animals, normal reproduc- 
tion, adequate lactation, acd vigorous growth. 

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

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

What to feed laboratory animals 
Animal Purina Chow 
Rats Lab Chow or Labena 
Mice Mouse Breeder Chow 
Guinea Pigs Guinea Pig Chow 
Monkeys Monkey Chow 
Rabbits Rabbit Chow 
Dogs Dog Chow 
Cats Cat Chow 
Hamsters Lab Chow or Labena 
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gloves give adequate freedom of move- 
ment to reach all parts of the en- 
closure. A transparent vessel on the 
top of the enclosure is filled with ger- 
micide which is maintained in the cup 
by a float trap valve. This is the ex- 
haust vent for the enclosure. The air 
filter, through which all inbound air is 
directed, is reversible, and is foot 
mounted for simple changeover. The 
reversible feature permits either a 
fresh supply of clean germ-free air to 
the area within the canopy or con- 
trolled conditioning of the air. All 
elements are flexible as to size, arrange- 
ment of components, and pump and 
filter capacity. Custom requirements 
can be incorporated for specific needs. 
-R.L.B. (Labco Division, Partsco Inc., 
2977 Lamb Ave., Columbus 19, Ohio) 

Circle 7 on Readers' Service card 

Television-imaging system for x-rays 
consists of a 1 50-kv x-ray source, an 
x-ray sensitive vidicon tube, and a 
closed-circuit television system. A 
traversing mechanism, used to scan the 
object, handles up to 1/2-inch aluminum 
and varying thicknesses of other ma- 
terials. The x-ray source provides a 
high-intensity spot of small size. The 
x-ray sensitive vidicon is a special 
beryllium-window type. The TV sys- 
tem uses 675 lines per frame, 60 frames 
per second, interlaced 2 to 1. Positive 
and negative images can be obtained 
at the option of the operator. The 
traverse system will handle trays of 
components 12 by 12 inches as well as 
samples measuring up to 12 by 48 
inches. Performance specifications pro- 
vided by the manufacturer include: 
resolution of a single tungsten wire, 
0.0005 inch in diameter, at the camera 
surface; resolution of 300 ASA phos- 
phor bronze mesh screen; penetrameter 
sensitivity, 1/4 percent through ?/4-inch 
aluminum, at scanning speed of 12- 
in./min, a 100-mesh copper screen will 
be clearly visible and free from image 
lag or blurring; image magnification up 
to 27X.-J.s. (Philips Electronics and 
Pharmaceutical Industries Corp., 750 
S. Fulton Ave., Mt. Vernon, N.Y.) 

Circle 8 on Readers' Service card 

Thermal-conductivity apparatus (mod- 
el TCP-200) is designed for the mea- 
surement of powders, fibers, and other 
particulate insulators in vacuum, inert 
gas, or air. The apparatus uses the 
radial-flow principle and operates over 
the range -300? to +30000F. A cen- 
tral heater 1 inch in diameter, con- 
sisting of dense alumina, is wound in 
12 APRIL 1963 

For the laboratory, industrial or educational, that demands highest 
precision and versatility from a moderate investment. Fine Swiss 
optics and flawless craftsmanship, plus many attachments, make 
the instrument well adapted for research. For field investigations, 
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ideal companion for student or scientist. And for medical students, 
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with platinum-rhodium wire carrying 
taps to measure the power dissipated in 
a 3-inch length of its central zone. An 
auxiliary heater 3 inches in diameter 
surrounds the sample and allows inde- 
pendent control of heat flux tempera- 
ture. Immediately surrounding the aux- 
iliary heater is approximately 2.5 inches 
of insulation contained in a cryogenic- 
liquid or water-cooled heat sink. Sam- 
ples are placed in the annulus sur- 
rounding the central heater. Measure- 
ments of conductivity are made by ad- 
justing power to the heaters to pro- 
vide the desired heat flux and tempera- 
tures. Power dissipation measurements 
are made with a volt-meter and am- 
meter accurate to ?0.5 percent. The 
vacuum chamber is 18 inches in di- 
ameter and 30 inches high and pro- 
vides an ultimate vacuum of 5 X 1 0- 

mm-Hg.-J.s. (Dynatech Corp., 17 
Tudor St., Cambridge 39, Mass.) 

Circle 9 on Readers' Service card 

Microhematocrit system reduces 
microhematocrit procedure to its sim- 
plest, most direct form. Utilizing a 
direct-reading head and a removable 
tube-carrying tray, the "Autocrit" per- 
mits the technologist to collect the 

specimen at the bedside or in the 
laboratory, and to transport, centrifuge, 
and read the results right in the centri- 
fuge. The tubes are handled only once, 
thus minimizing the chance of specimen 
loss or mix-up. Specifically designed to 
cope with heavy work loads, the Auto- 
crit can process 24 capillary tubes at 
one time.- R.L.B. (Clay-Adams, Inc., 
141 E. 25St., NewYork 10,N.Y.) 

Circle 10 on Readers' Service card 

Illuminated magnifiers have attach- 
ments that are compatible with the 
basic Flash-O-Lens for special applica- 
tions. Eleven basic components com- 
prise the entire package, and may be 
purchased together or individually. 
These components include: the lens- 
housing ring required on all assemblies; 
illuminating handle; (optional electric 
handle may be interchanged with stand- 
ard battery-operated handle); a 20 or 
40 X tube for extremely close exami- 
nation; a 4 or 5X achromatic or non- 
achromatic lens set; the textile plate for 
pick counting; the Battley disk for ap- 
plications requiring concentric circles; 
and the required lens housing. This 
illuminated magnifier has magnification 
of 4.5 to 40X and is a useful labora- 
tory tool where gross examination of 
macroscopic objects is desirable.- 
R.L.B. (E. W. Pike & Co., Inc., 577 
Pennsylvania Ave., Elizabeth, N.J.) 

Circle 11 on Readers' Service card 

Dual column gas-liquid chroma- 
tograph (model A-110-D) has two 6- 
foot coiled glass columns mounted in 
the column oven. One column is 
wound inside the other. These columns 
can be operated individually or in 
series. This dual column unit operates 
with a radium, strontium, or hydrogen 
flame detector. Through the use of a 
new electrometer design, electron cap- 
ture detection methods can be used 
without additional electronics or spe- 
cial detectors. This unit can be oper- 
ated isothermally or by programming 
temperature; manual or automatic 
collection systems are available. There 
are 13 ranges of electrometer sensitivity 
with a selection of input impedances. 
The high voltage is supplied in three 
ranges: 0 to 20, 0 to 200, and 0 to 
2000. The unit is 22 inches wide, 
163/4 inches deep, and 153/8 inches 
high.-R.L.B. (Glowall Corp., Glenside, 
Pa.) 

Circle 12 on Readers' Service card 

Frequency-response slide rule pro- 
vides a direct reading of amplitude 
ratio and phase versus frequency for 
all the terms in a complex transfer 
function. With one setting, the desired 
information is presented for 20 fre- 
quency intervals per decade through 
six decades. Phase angles are read to 
+0.5 deg; amplitude ratio is read to 
?0.05 db. There are 11 slide chan- 
nels. One channel has a frequency scale 
covering six decades from 0.00 1 to 
1000; each of the ten remaining chan- 
nels has a scale that represents one 
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new furnace for 

Hayes unique lab-size open chamber furnace (Model FEC) uses high 
purity refractory (and special heating elements) instead of usual 
muffle ... heats to temperature rapidly (14250 to 2350 F) with- 
out excessive loss of power. Minimized refractory mass enables 
furnace to stabilize quickly at the low atmosphere dew points 
required to produce bright hardened work. Uses nitrogen, dis- 
sociated ammonia, or endothermic atmospheres. Working area: 
3" high x 4" wide x 8" long. (Alterable to other size require- 
ments.) Cooling by atmosphere or liquid quench. Controls: sat- 
urable core reactors. Rapid changeover from one type of work 
to another. Ideal for experimental or 
prototype work! Request Data Sheet 
F-10. C. I. HAYES, Inc., 859 Welling- 
ton Ave., Cranston 10, Rhode Island. 

Phone: 401-461-3400. - 
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Exclusive newclamp design solves the major problems of standard taper glass joi nts 

Thisrpraciclstndr tapergls jon 
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i..... ! JCaointCamp 
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clamp provides positive adjustable closure; 
f its into place without'-requiring disa'ssem- 
bly of completed apparatus! Slim stainless 
steel clamps and plastic insert slip over 
joint from large end, lie closely over joint. 
Polypropylene inserts withstand up to 300? 

4 { IZ! , _ F., take up any stresses placed on glass as 
clamp is tightened! 

> #,., t \ ^ l l I | _- . .... ..........~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .... . Al. <-, 1 | $ - ~ Cat. No. Size Each Per loz. 
c-1i100 10/30 2.20 23.76 

:JC-1150 12/30 2.50 27.00:. 
JC-1200 14/35 2.60 28.08 
JC-1250 19/38 2.70 29.16...i 
iJC-1300 24/40 3.35 36.24 : 
JC-1350 29/42 4.15 44.88 
JC-1400 34/45 5.50 59.40 
JC-1450 40/50 8.50 91.80 
iJC-mOO 45/50. 10.00 108.O0 

See your local laboratory supply dealer.' 
Write for Bulletin JC. 

26N. MooreSt., New York:13, K * ........ ... 
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0000000000000000000000000000000 
0 0 
0 0 0~~~~~~~~ 
80 APPLICATION MANUALS o 

0~~~~~~~~ - WORTH WRITING FOR 8 
o Copies are available at no charge. 0 
0 0 0~~~~~~~~ 
o A.DM-30 Detection and Analysis of Contamination. Out- 0 o 0 
o lines the measurement of particulate contamination in o 

0 fluids with Millipore filters as applied to fine chemicals, 0 
0 aerospace hydraulic fluids, air, nuclear energy, fuels. 8 
0 0 lubricants, electroplating, crystal growth. 36 pages o 
0 0 
0 ADM-6O Ultracloaning of Fluids and Systems. Illus- 0 
0 trades the design of both open-end and recirculating 8 
0 o systems for cleaning hydraulic fluids with Millipore filters o 
0 in test stands, fill-flush and bleed stands and in airborne 0 

8 vehicles. Also covers ultrasonic and solvent-type cleaning 8 
0 systems. 36 pages 0 
0 0 
0 ADM-70 Microchemical and Instrumental Analysis De- 0 8 scribes techniques for using Millipore filters in optical 8 
0 microscopy, morphology, electron microscopy, micro- 0 
0 chemistry, ring oven analysis, infrared and ultra-violet 0 

8 absorption spectroscopy, flame photometry, radioactivity 8 
o analysis and other analytical methods. 48 pages. 0 
0 
0 OTHER TECHNICAL LITERATURE AVAILABLE 8 
? TB-961 Millipere General Brnchure. Describes all 8 0 Millipore filters, apparatus and accessories together with 8 

an outline of principal applications. Complete specifica- 8 
0 tons and prices are Included. 40 pages. g ? BIBLIOGRAPHY A reference listing of 0 
O published Information concerningapplications of MIllipore 0 

Filters. 24 pages. ? 
8 i~~ijilinoree ~~FILTER 8 

0 Millipe1V CORPORATION 0 8 145 ASHBY ROAD, BEDFORD, MASS. 8 
0~~~~~~~~ 0 2 

8 Millipore filters are cellulose plastic porous membranes 
? made In twelve different pore-size grades from 8 microns 
g down to 10 millimicrons. All particles larger than pore g 

sie are retained on the filter surface. 
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term of the transfer function. Twenty- 
four such function scales are furnished 
with the slide rule. An auxiliary set 
of 28 scales is also available. These 
include scales for determining non- 
minimum phase function; quadratics 
with damping ratios in 0.05 increments 
up to 0.95; time function scales; and 
scales with calibration marks only, for 
use with measured transfer functions.- 
J.s. (Boonshaft and Fuchs, Inc., Hat- 
boro Industrial Park, Hatboro, Pa.) 

Circle 13 on Readers' Service card 

D-c xenon and deuterium illumina- 
tors are for use with microscopes, 
imonochromators, and similar applica- 
tions. Using a 150-watt xenon-arc 
source with a regulated d-c power sup- 
ply (75 amps at 20 volts with radio- 
frequency starter), the xenon-arc il- 
luminator comes equipped with blower 
cooler, quartz condensing lens, and 
filter holder. Spectral output of the 
lamp is from 220 to 1400 u with gen- 
erally linear energy increase from 220 
to a plateau at 400 u, flat output 
throughout the visible, and a second 
peak in the low infrared. D-c operation 
minimizes the arc jump and wander 
that have proven a problem in the past 
with a-c xenon-arc lamps. The deuteri- 
um illuminator, mounted in the same 
blower-cooled housing, uses a 60-watt 
deuterium source and a regulated d-c 
power supply providing 0.6 amps at 
100 volts. This source is rich in the 
ultraviolet, covering 180 to 360 u. It 
is approximately nine times more 
powerful than the standard 30-watt 
hydrogen lamp traditionally used in 
ultraviolet spectrophotometers.-R.L.B. 
(Canal Industrial Corp., 4935 Cordell 
Ave., Bethesda 14, Md.) 

Circle 14 on Readers' Service card 

Four models of laser power supplies 
provide outputs of 50, 500, 1000, and 
2000 joules. Charging voltage ranges 
from 850 to 2200, depending upon the 
energy output. Accuracy is said to be 
+ 10 percent of dial reading. The ad- 

justment dial reads directly in joules. 
The charging cycle is linear and energy 
storage is automatically regulated to 
remain stable against line variation and 
changes in components. A lockout re- 
lay prevents external triggering during 
the charging period and a dumping cir- 
cuit automatically discharges the unit 
when in standby condition. Trigger 
output is a 1 5-ky pulse to actuate flash 
lamps.-J.s. (Optech, Inc., 102 Grand 
St., Westbury, N.Y.) 

Circle 15 on Readers' Service card 
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SQUARE WAVE STIMULATOR 

The versatility of combinations of pulse stimuli of this 
model makes it an excellent research tool, and a valu- 
able aid in the teaching laboratory. A variable delayed 
train of pulses, a conditioning train, and a delayed 
pulse are among the performance features. All controls 
are precise, linear, and stable. For further information 
please write for Phipps & Bird Bulletin SW 12. 

Catalog No. 70-928 

UpLP M L ?LOum& 
ENOWA 

Manufacturers & Distributors of Scientific Equipment 
111 61th & Byrd Streets Richmond, Virginia 

for the prothrombin 
determinations you prefer, 
you can always depend on 

DIFCO REAGENTS 
1-STAGE TECHNIQUE 
of QUICK and LINK-SHAPIRO 

BACTO-THROMBOPLASTIN, used ac- 
cording to the method of Quick, has demon- 
strated its accuracy and reliability for more 
than 20 years. Each box of six ampules is 
sufficient for 210 Quick determinations or 
420 Link-Shapiro determinations. 

BACTO-THROMBOPLASTIN is a stabil- 
ized, desiccated rabbit brain substance of 
high thromboplastin potency. It is used in 
all prothrombin time procedures with whole 
or diluted plasma. It is stable in either dry 
form or frozen extract. 

2-STAGE CONCENTRATION TECHNIQUE 
of WARE and SEEGERS 

BACTO-PROTHROMBIN 2-STAGE REA- 
GENT is a standardized, stabilized reaction 
mixture for use in the Ware and Seegers 
procedure for quantitative determination of 
prothrombin concentration. Bacto-AC Glob- 
ulin Serum is prepared for use in this pro- 
cedure. 

Descriptive literature gladly sent upon request. 

D IFCO LABORATORIES 
DETROIT 1, MICHIGAN 

_J: o ~~~~~~~~~~~~~~~~~~~~Iea; X!i: ...... 

for ~~~~~~~~~~~~There is a complete Electrophoresis system for every type of laboratory. Savant's 
. . ~~precision engineered tanks are constructed of Lucite as the main structural material. +I Identifying and characterising It is inert to most chemicals used in Electrophoresis application and the Lucite tank 

Protein Material has the distinct advantage of being transparent. The investigator sees at all times 
what is taking place. 4- Amino Acid Analysis * The Flat Plate system has the advantage of requiring no coolant. Paper sheets 

Pe tide t~~~in e at \ ~measuring 18?"4' x 22?2" or several narrow strips are cooled by direct contact with 4-Ppid (Figerprinting) the plate. Flat Plate system comes complete with safety interlock box. 
+I Nucleotides . Lucite tanks will accept paper sheets up to 20"t wide, and 48"t in length in order to 

achieve maximum resolution. Today, laboratories around the world are using Savant's Lucite 4- Nucleic Acids Tank and Cooled Fiat Plate with confidence. 

for Bulleti E#100o81A63 fo cornt.I 
plot. information on this versatile | _ _ 

.................... system for your lab. | _ 

^ - ~~~~~~~~~~~~~~221 Park Avenue * Hickcsville, New York 
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e Invert carton and remove safety At Dispense solution directly from 
3z ring from tubing. X the PolyPac container. 

There's no reason to open the bottle . . ,no need to transfer re- 

agents . .. no chance for contamination . .. no deposits or returns 
when you buy reagents in Fisher's handy 2-gallon or 5-gallon 
PolyPacn No storage problem, eitherH PolyPac sits on the ware- 

house shelf until you convert it to a sealed, in-the-lab dispenser. 
Formaldehyde, hydrochloric acid, sulfuric acid, buffers and many 
other solutions now come in PolyPac. Complete list, plus more 

details, in free PolyPac bulletin. Write Fisher Scientific Company,, 
1 39 Fisher Building, Pittsburgh 19, Pennsylvania. 

Laser micro probe vaporizes a spot 
100 u in diameter on the surface of 
solid specimens and discharges the 
stored energy in a capacitor through 
the vapor to cause the vapor to emit 
characteristic spectral lines for spectro- 
graphic analysis. The output of a giant- 
pulse laser is focused in reverse through 
a microscope to produce a 10-1A spot 
which vaporizes a 100-1A hemisphere 
out of the surface of materials that 
absorb the energy. Focusing through 
the microscope provides a means of 
observing the region to be analyzed 
before and after the exposure. The ap- 
paratus consists of a laser head asso- 
ciated with an inverted metallographic 
microscope, an adjustable stage for the 
sample, and the auxiliary cross elec- 
trodes. The power supply for the laser 
head and the cross-excitation electrodes 
is contained in a separate cabinet.- 
R.L.B. (Jarrell-Ash Co., 26 Farwell St., 
Newtonville, Mass.) 

Circle 16 on Readers' Service card 

Statistical digital voltmeter (model 
SV2) automatically processes data rep- 
resented by electrical voltages, classifies 
the measurements, and displays the 
data in the form of a frequency dis- 
tribution. The instrument produces a 
bar graph that reveals the number of 
items falling within, above, or below 
tolerance limits; the number of items 
that have fallen into any of 16 other 
specified categories above or below a 
center value; and how these data com- 
pare with those of a previous period. 
The instrument compares each voltage 
input with a pre-established center 
value. It then determines in which of 
19 deviation classes the voltage lies. 
The number of signals falling in each 
class is stored until a pushbutton com- 
mand causes the data to be plotted on 
an x-y recorder. Additional voltages 
can be entered while the graph is be- 
ing plotted. Voltage is measured with 
accuracy said to be ?+0.01 percent in 
the ranges ? 9.999, 99.99, and 999.9. 
Signals may be fed to the instrument 
at a 3-per-second rate.-J.s. (Non- 
Linear Systems, Inc., P.O. Box 728, 
Del-Mar, Calif.) 

Circle 17 on Readers' Service card 

Admittance bridge (model 33A) is a 
self-contained instrument including os- 
cillator and detector. Test frequency 
is selectable from the following: 1, 5, 
10, 20, 30, 40, and 50 Mcy/sec. T~he 
capacitance range is 0 to 150 pf and 
the conductance range is 0 to 6000 
,umho. Bias range is -5 to + 100 volts. 
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The bridge is supplied with a set of 
seven work coils, one for each test fre- 
quency, to permit zeroing the bridge 
prior to measurement. All variable 
elements in the bridge are air capaci- 
tors, thus assuring, according to the 
manufacturer, continuous smooth oper- 
ation without deterioration of calibra- 
tion.-J.s. (Boonton Electronics Corp., 
Morris Plains, N.J.) 

Circle 18 on Readers' Service card 

Event-marker galvanometers make it 
possible to use light-beam oscillographs 
to record the starting, stopping, dura- 
tion, and separation of events, as in- 
dicated by the presence or absence of 
a trace on the oscillogram. When the 
event-marker galvanometer is activated, 
a standard galvanometer suspension 
rotates a shutter away from a mirror 
fixed to the galvanometer front post. 
Manual adjustment of the post posi- 
tions the trace horizontally on the oscil- 
logram. When full signal is applied, the 
mirror is fully exposed. Response 
time from signal to trace is 10 msec 
for the type 7-371 galvanometer, 1 
nisec for the type 7-372, and 0.5 msec 
for the type 7-373. Sensitivities of the 
three types are 400 ma, 6.0 ma, and 
2.5 ma, respectively, each ? 5 percent. 
-J.s. (Consolidated Electrodynamics 
Corp., 360 Sierra Madre Villa, Pasa- 
dena, Calif.) 

Circle 19 on Readers' Service card 

High-vacuum manipulator (model 
M:HT) is designed to operate in the 
vacuum range from atmosphere to 10-' 
mm-Hg and in temperatures higher 
than 1200'F. The device is fabricated 

of stainless steel. The ball seal per- ... .. . . . . . . ,- -- ,: -; ... .. . .. ... ... ... ... .. ... .. .... ... ... ... ... . 

while: 00 reaiin sele in ;0 all 000 po itions. 
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Jaws of the manipulator are actuated 
by cams to provide parallel action 
and positive closing. A lock and 
limiter provide screw-clamping action 
as well. A friction lock prevents the 
body shaft of the manipulator from 
slipping as a result of atmospheric pres- 
sure. All seals are pumped. Teflon 
is used in the ball seal to resist high 
temperatures.-J.S. (Rye Controls, Inc., 
Box 704, El Cerrito, Calif.) 

Circle 20 on Readers' Service card 
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Zoom it to optimum magnification!I 

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

BRIGHT FIELD-Hi-Intensity Base Illuminator, Opti-lume In- 
tegral Illuminator, or mirror-for universal application. 

ULTRA-VIOLET-condenser, objective, new high intensity mono- 
chromator-indispensable for cancer research. 

DARK FIELD-paraboloid and cardioid condensersfor hard- 
to-see subjects such as living spirochetes. 

PHASE CONTRAST-turret-type and long-working-distance ac- 
cessories-newly significant in blood platelet counting. 

POLARIZED LIGHT-polarizer and analyzer-for routine hire- 
fringence work. 

FLUORESCENCE-xciter and harrier filters; non-fluorescing 
optics; Hi-Intensity Base Illuminator-basic aid to acridine 
orange cancer detection. 

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

BAUSCH & LOMB v 

l a~~~~~ Please demonstrate DynaZoom Microscopes in my lab. | 
l a~~~~E Please 8end me DynaZoom Catalog D-185. 

BAUSCH & LAnd I would like information on the following DynaZoom 

INBUCHORPOMBTE accessories: 0l Bright Field al Dark Field al Fluorescence 
INOPOAE a Polarized Light J Ultra-Violet [) Phase ContrastI 

64146U Bausch Street 
IRochester 2, N. Y. Namfe.~~a --------------------- 

l Address........................ 

l l ......................................................................... ............................................. ... .. ........... 
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New 1963 Edition 

Kinesiology and 
Applied Anatomy 

By PHILIP J. RASCH, Ph.D., C.C.T., 
F.A.C.S.M., California College of Medi- 
cine, Los Angeles; and ROGER K. 
BURKE, Ph.D., F.A.C.S.M., Occidental 
College, Los Angeles. 501 pages. 230 illus., 
18 in color. New 2nd ed. Ready in May. 

This illustrated text on the science of hu- 
man movement has been revised exten- 
sively, with much new material added. 
Latest data on the gamma system and 
other advances are included. A rearrange- 
ment of the subject matter provides a bet- 
ter sequence of teaching material. Termi- 
nology agrees with the Paris Nomina Ana- 
tomica. The bibliography is extensive. 

Animal Agents and 
Vectors of 

Human Disease 
By E. C. FAUST, Ph.D.; P. C. BEAVER, 
Ph.D.; and R. C. JUNG, M.D., Depart- 
ment of Tropical Medicine and Public 
Health, Tulane University of Louisiana. 
485 pages. 195 figs. and 10 plates, 6 in 
color. 7 tables. New 2nd ed. $9.50. 

Almost entirely rewritten, this edition is 
complete, yet concise in its coverage of 
morphological characteristics, natural his- 
tory (including methods of transmission 
and human exposure), pathological effects 
and clinical manifestations in the human 
host. Approved diagnostic technics, recom- 
mended treatment and control are fully up 
to date. 

Principles of 
Human Physiology 

Edited by HUGH DAVSON, D.Sc.; and 
M. GRACE EGGLETON, D.Sc., M.R.C.S. 
University College, London. Foreword by 
SIR CHARLES LOVATT EVANS. 1579 
pages, 6" x 9?2". 851 illustrations and 9 
plates. New 13th edition. $16.00 

Features include Wilke on Muscle, Rush- 
ton on Nerves, Whitteridge on Central 
Nervous System, Davson on Special Senses 
and Physiology of Sensation, Daly on Cir- 
culation and Respiration, Smyth on Bio- 
chemistry and Physiology of Digestion and 
Nutrition, Eggleton on the Kidney, Lewis 
on Temperature and Heat Balance, Hark- 
ness on Reproduction and Endocrines, and 
Datta on Blood. 

LEA _ - EBIGER Washington Square LEA & FEB16R Philadelphia 6, Pa. 

Please send me books circled above 
or listed in margin below: 

I will return books, or pay for those I keep, 
within 60 days of their receipt. 

NAME..................... 

ADDRESS.................... 

CITY .. . ZONE... .STATE . 
Sc. 4-12-63 
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Temperature test chamber has tem- 
perature range of -100? to +4250F 
with the indicating controller stabiliz- 
ing to within 2? of set point. Input- 
capacity regulator monitors the cool- 
ing rate by pulsing liquid C02 injection. 
A pulse controller also monitors the 
electrical heaters. Heating rate: from 
ambient to +350'F in 10 minutes; 
cooling rate: from ambient to -850F 
in 7 minutes. A 3-inch diameter, stain- 
less-steel port gives access to products 
on test. Outside dimensions are 24 
inches by 24 inches by 36 inches; the 
interior stainless-steel chamber is 16 by 
16 by 16 inches. Force air circulated 
motor is externally located.-R.L.B. 
(Thermotron Corp., 937 S. Washington 
St., Holland, Mich.) 

Circle 21 on Readers' Service card 

Autofil cell permits the automatic 
filling and emptying of a special spec- 
trophotometer or colorimeter cell with- 
out removing the cell from the instru- 
ment. A three-position combined lever 
and filling tube controls a system of 
valves. The sample solution is drawn 
up into the cell under vacuum from a 
separate pump. When the cell is full, 
any surplus liquid is automatically re- 
moved. When the sample is emptied, 
less than 1 percent of the sample vol- 
ume is left in the cell. The cell may also 
be effectively sealed so that no further 
sample or air can enter. The sample 
solution does not pass through the valve 
system and comes into contact only 
with fine-bore polythene and stainless- 
steel tubing. The Autofil cell will save 
a considerable amount of time in the 
operation of colorimeters and spectro- 
photometers, and also will reduce the 
risk of cell breakage and contamina- 
tion.-R.L.B. (Unicam Instruments Ltd., 
York St., Cambridge, England) 

Circle 22 on Readers' Service card 

Impedance matching device is a 
transistor Emitter Follower (type 
1-301) for use with high-impedance 
piezoelectric transducers. The Emitter 
Follower provides a minimum of 300 
megohms impedance and 100 ohms 
output impedance with no loss in volt- 
age sensitivity (unity gain). High input 
impedance and flat frequency response 
(? 5 percent from 2 cy to 10 kcy/sec 
with a 50,000-ohm load) insures a 
wide frequency range of measurements. 
This Emitter Follower is compatible 
with all types of crystal accelerometers. 
Operating temperature range of the 
unit is from -650F to +1850F. Maxi- 
mum undistorted output voltage is 10 

READY... 

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

GET SETS...... 

G Ouunm n(to 10F 

that's all there is to freeze-drying 
with DRI-C0,0L the first liquid 

002 freeze-dry equipment 

No need to waste time and encounter the 
mess connected with dry ice devices .. 
simply turn a valve, flick a switch, and your 
freeze-dryer is operative. 
DRI-CtL, employing accurately metered, 
instant y available liquid carbon dioxide, con- 
stitutes a notable technical breakthrough, 
offering pharmaceutical laboratories, hospi- 
tal clinics and private and university re- 
search centers these important advantages: 
Greater convenience with instantly available, 
flow-controlled, liquid CO2 coolant. Greater 
safety, with the elimination of the flam- 
mable alcohol or acetone bath required by 
dry ice. Greater economy-performance com- 
parable with a cascade refrigerator, at a 
fraction of the initial cost, plus the savings 
and convenience of liquid CO2. DRI-CqpL 
offers a complete line of freeze-dry equip- 
ment and accessories, from a mobile unit to 
table model. 
Write for additional literature to: 

( oclated 
ASSOCIATED TESTING LABORATORIES, INC. 
164 Route 46, Wayne, N. J. * CLifford 6-2800b 
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volts peak-to-peak, linearity is 4- 1 per- 
cent and reference gain is 1, with a sta- 
bility of ? 1 percent. An integral four- 
conductor shielded cable is provided 
for excitation voltage and output sig- 
nal. The device is 1.03 inches high by 
0.64 inch wide by 0.53 inch deep and 
weighs 16 g.-R.L.B. (Consolidated 
Electrodynamics Corp., 360 Sierra 
Madre Villa, Pasadena, Calif.) 

Circle 23 on Readers' Service card 

The Dynatrol-10 temperature indica- 
tor and controller is a self-contained 
solid-state instrument that permits con- 
trol of temperature over the range 
-100? to +5650C with a single probe. 
The controller operates at ambient 
temperatures up to 540C. Accuracy at 
0C is said to be ?0.30C. According 
to the manufacturer, regulation within 
?+0.050C can be achieved when a well- 
balanced system is used. Interchange- 
able stainless-steel tape scales used in 
the instrument are available in 15 
ranges, with choice of 1 0F or 0.50C 
graduations. Plug-in bridge compo- 
nents, matched to the scales, simplify 
range changes. Adjustments are made 
by means of a 10-turn potentiometer. 
Fail-safe operation is said to be pro- 
vided against an open circuit in the 
probe or lead wires. The unit mea- 
sures 8 by 8 by 7 inches and weighs 
9 lb.-J.s. (Dynatronic Instruments 
Corp., 3070 W. Grand Ave., Chicago 
22, Ill. 

Circle 24 on Readers' Service card 

Klystron stabilizer (model KSL) per- 
mits closed-loop locking of klystron os- 
cillator frequency to an external cav- 
ity. In the unlocked mode of opera- 
tion, the instrument provides tuning 
indication. In the locked mode, it au- 
tomatically adjusts the klystron reflec- 
tor voltage to maintain the klystron fre- 
quency centered on the resonant fre- 
quency of the external reference cav- 
ity. Features include: front-panel se- 
lection and adjustment of phase; front- 
panel control of gain and reflector 
modulation levels, selection of locked 
or unlocked mode of operation, built- 
in test signal, 40-volt correction range, 
100-db gain, and a-c or battery opera- 
tion.-J.S. (Triconix, Inc., Bear Hill, 
Waltham, Mass.) 

Circle 25 on Readers' Service card 

A-c null detector (model 51-A) is a 
cathode-ray indicating instrument with 
provision for discriminating against all 
frequencies except that to which it is 
tuned. Tuning range is 20 to 200 
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may we prove to you that 

1'~/ 

is outstanding in design and efficiency 

THE nationwide popularity of Borroughs Custom- 
Lab Furniture and Fixtures is indeed a tribute to 
Borroughs' ability to offer custom-designing at . ........ 
standard cost. To see an actual Borroughs Custom- 
Lab installation, or to study Borroughs' fully 
descriptive and illustrated literature, is to convince 
yourself that Borroughs CustomLab Furniture and 
Fixtures can contribute importantly to the efficiency 
and appearance of your lab facility. Each unit - 

each fixture - in the Borroughs CustomLab line 
is a product of fine quality and craftsmanship 

a splendid investment in modern styling and 
dependable service. 

send today for catalog! 

A SUBSIDIARY OF THE AMERICAN METAL PRODUCTS COMPANY OF DETRO I 

3094 NORTH BURDICK ST. amp? KALAMAZOO, MICHIGAN 
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HANDLE 

HAZARDOUS 

MATERIALS 

SAFELY ! 
* TOXIC CHEMICALS 
* RADIOACTIVE MATERIALS 
* LIVE VIRUSES, BACTERIA 
* CONTAMINANTS 
* MIRACLE METALS 

Virtually any dangerous substance 
can be handled safely in one of 
the wide variety of special en- 
closures manufactured by S. Blick- 
man, Inc. These include dry boxes, 
biological safety cabinets, con- 
trolled - atmosphere boxes, fume 
hoods and many other types. Two 
are illustrated here. 

BIOLOGICAL 

>; . ~~CABINET 
Stainless steel, 

sfety enclo- 
sures available. 

VACUUM 
DRY BOX ~ - 

Stainless steel. , \ 
For work in a j) 

controlled - - 
atmosphere. 7-. t 

W. 

SEND FOR 
VALUABLE 
REFERENCE 

ENCLOSURES 

: S. BLICKMAN, INC. 
* 6UN Gregory Ave. * Weehawken, N. J. 

I 0 Please send book on safety enclosures 

* 0 Also send catalog on laboratory furniture 

I NAME I 

| TITLE| 

* COMPANY_______________ 

I ADDRESS_______________ 

C ITY________ STATE________ 

Se. Us at Booths # 100 & 101 Biology Show, 
Atlantic City Auditorium, Atlantic City, New 

Jersey-April 16-20 

kcy/sec. When used as an impedance 
bridge indicator, it can be adjusted to 
show resistive and reactive balance 
separately. External frequency stand- 
ards can be switched in to check or set 
the frequency of the generator that is 
to power the bridge. Range compres- 
sion permits easy bridge balancing 
when the value to be measured is un- 
known. Input impedance is 1 megohm 
shunted by 100 pf. The instrument can 
be calibrated for use as a tuned peak- 
to-peak voltmeter or as a wave anal- 
yzer. J.s. (Boonton Electronics Corp., 
738 Speedwell Ave., Morris Plains, 
N.J.) 

Circle 26 on Readers' Service card 

Event recorder with 60-channel ca- 
pability features a built-in threshold 
level for each channel. The system 
monitors up to 60 events simultane- 
ously and records voltage level changes 
as small as 60 mv on an inkless chart 
16 inches wide and 200 ft long. In 
operation, incoming signals are con- 
tinLiously compared with preset thres- 
hold levels and deviations are recorded 
by deflection of the corresponding 
channel styli. Response time of the 
system is said to be better than 10 
rnsec. The threshold level for each 
of the 60 channels is set by the opera- 
tor by feeding into the system sepa- 
rate signals ranging between + 150 and 
-160 volts. Input impedance is 
greater than 1 megohm. Transistor- 
ized circuitry is used in the instrument, 
which is said to be sufficiently rugged 
for use in the field.-J.s. (Techni- 
Rite Electronics, Inc., 65 Centerville 
Rd., Warwick, R.I.) 

Circle 27 on Readers' Service card 

Calorimeter (model 12) is a double- 
guarded cold-plate apparatus for mea- 
suring the thermal conductivity of in- 
sulation materials under in-test control- 
lable conditions of temperature, me- 
chanical pressure, and atmosphere. In 
the apparatus, a test sample up to 2 
inches thick and 12 inches in diameter 
separates a heated plate from a facing 
plate that is cooled by a thermally iso- 
lated cryogenic fluid. The boil-off rate 
of the fluid provides data on heat flow 
through the insulation material. Thick- 
ness of the sample can be continuously 
monitored from 0 to 2 inches during 
test and can be adjusted during test. 
Mechanical pressure can be monitored 
and varied from 0 to 50 lb/in.2 Pres- 
sure within the sample chamber can be 
varied between 10-3 mm-Hg and 50 
lb/in.2, through the use of any desired 

wanted... 

more 

candidates 

razor-sharp analysis @00 

of each of the five elements here, all at 
the same time, from the same sample, 
is run-of-the-mill for the TechniconO 
Multichannel Flame Spectrometer. De- 
terminations down to 1.0 ppm for Mg- 
0.01 ppm for Ca -0.01 ppm for Na. All 
with background rejection so stringent 
that it comes up with answers under 
noisy conditions so severe as to put 
lesser spectrometers completely out of 
the, running. 

what bothers us, though, is 
those empty spaces in the "bingo" card 
above. So great is the reserve of this 
remarkable instrument that taking the 
measure of the classic Alkali Quintet- 
all at once -taxes it not at all. With 
equal aplomb it can simultaneously 
analyze any added burden .., twenty, 
thirty, fifty... of any kind of materials 
that can be excited by a hot flame. 

got any candidates for spec- 
trometry- .s however far out ...that you'd 
like us to investigate for you? Jot 'emn 
down in the blank boxes above, tear 
out and mail to the address below or... 
tell us in a letter ... better still, phone us: 
OWen 3-1000 collect. (If you don't feel 
like going that far, maybe Technicon 
Bulletin MFSl will vecyur someieas. De 

Dotermndton for n ito.) mfo 

0.1pps o EC NCa01 pforNaAl 
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gas. Cold-plate temperature can range 
from 4.20 to 220'K and warm-plate 
temperature from 770 to 5000K.- .s. 
(Arthur D. Little, Inc., 25 Acorn Park, 
Cambridge 40, Mass.) 

Circle 28 on Readers' Service card 

Multi- channel light-beam oscillo- 
graphs (series 2300) provide direct re- 
cording with incandescent light sources. 
They are available with 8 or 16 chan- 
nels and have a basic-system response 
of +5 percent from d-c to 1000 cy/sec. 
With compensated amplifiers, system 
response is 2500 cy/sec and signals 
from 0.2 to 2000 mv/mm can be ac- 
commodated. Response to 5 kcy/sec 
can be obtained with special compensa- 
tion. System linearity is 2 percent of 
best straight line. Writing speed is 
greater than 30,000 in./sec with records 
visible directly on exposure to ambient 
room light. Eight chart speeds from 
0.2 to 50 in./sec can be adjusted dur- 
ing operation without loss of data. The 
incandescent light used for recording is 
harmless to the eye. The lamp reaches 
full intensity within a few milliseconds 
and can be restarted instantly without 
prolonged cooling periods. Available 
accessories include solid-state galva- 
nometer amplifiers, flash timers, trace 
interrupters, remote on-off control, and 
rack-mounting adapters.- .s. (Brush 
Instruments Div. of Clevite Corp., 
37th and Perkins, Cleveland 14, Ohio) 

Circle 29 on Readers' Service card 

Digitized measuring frame is de- 
signed for use with film-viewing tables, 
projection devices, and light tables, to 
measure the x and y coordinates of 
hard-copy or projected images. The 
frame has a range of 24 inches on 
each axis. Precision is said to be 1 part 
in 3600 over the entire range of the de- 
vice. The digitizer consists of a portable 
41-inch-square frame approximately 8 
inches deep, with a 24-inch-square 
opening in the center. Hand wheels 
adjust the x and y cross wires. The 
movement of the cross wires is con- 
verted to digital form by rotary en- 
coders for punch-card readout. Twenty 
10-digit rotary thumb wheels are pro- 
vided to set in indicative data. These 
are automatically included with every 
coordinate measurement readout. Maxi- 
mum recommended speed of the en- 
coder shafts is 13 rev! mm, equivalent 
to 3 rev/sec of the hand wheels. Non- 
linearity of the encoder is said to be 
negligible.-J.s. (Houston Fearless 
Corp., 2800 7th St., Berkeley, Calif. ) 

Circle 30 on Readers' Service card 
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A Mousellany 

of Animal Care 

Developments 

They Said It Couldn't Be Done 

Econo-Cage #37, Lid #32G 

The remarkable new Polycarbon- 
ate Econo-Cages (Series "20" and "30" 
for mice, "40" and "50" for rats and 
hamsters) are clear, autoclavable and 
unbreakable. 

To operate most efficiently, ani- 
mal colonies must use cages which 
withstand the rough and tumble of 
mechanized washing systems and the 
high temperatures at which these sys- 
tems and autoclaves operate. Because 
colonies must be inspected quickly, 
cages should afford maximum visibility. 
Until now the cages were either trans- 
parent or durable, but none had both 
characteristics. 

The new Polycarbonate resin com- 
bines the optical and thermal properties 
of glass with an impact resistance un- 
matched by any other clear material. A 
good example of the degree of impact 
resistance was furnished when a cage 
did not break when dropped out of a 
fourth floor window. Polycarbonate re- 
tains this remarkable strength from 
2750F to -400F. It is the first clear 
plastic which can be autoclaved re- 
peatedly. 

This new material, a linear aro- 
matic polyester of carbonic acid, has a 
very low absorption level. Odor-pro- 
ducing gases are not absorbed; resist- 
ance to most acids and basics is very 
good. 

The cages are made to N I H and 
ILAR Standards. The cage illustrated 
above is one of the "30 Series" of 
Econo-Cages, which includes cages of 
fibre glass, acrylonitrile-styrene-copoly- 
mer, polypropylene and polycarbonate. 
There are three lid styles which are in- 
terchangeable on all "30 Series" cages. 

CAGE DIMENSIONS 
SERIES LENGTH WIDTH DEPTH 
"20" 11?2" 7?2" 5" 
"30" 19" 10?2" 5?s" 
"s40" 19" 10?2" 6?s" 

Working With Restraint 

Econo-Cage Restraining Cages are 
clear acrylic plastic units that afford 
rapid and safe immobilization of ani- 
mals, easy access and maximum visi- 
bility.There are 3 sizes to accommodate 
varying sized animals. They prevent 
unanesthetized animals from attacking 
tubes, cannulae, and other fixtures; pro- 
vide extended housing during nutri- 
tional studies; restrain animals during 
intravenous, intraperitoneal, intramus- 
cular, and subcutaneous injections; and 
are useful for administering intrave- 
nous fluid drips and anaesthetic. 

#90 Restraining Cage being used for 
intramuscular injection 

All restrainers have an adjustable 
tailgate which fits into any of three slots 
to vary cage length, confine the animal 
and serve as a cage door. Openings at 
top, bottom, and tail provide easy ac- 
cess to any part of the animal (the 
bottom slot also permits drainage of 
animal waste). A hopper permanently 
attached to the front of the unit in- 
cludes a trough for granular feeds and 
a water tube inlet. 

CAGE NO. CAGE SIZE ANIMAL WEIGHT 

488 2" to 3?/" long; Mice from 
1?/" wide 10 to 40 grams 

#90 44" to 5?g" long; Rats/hamsters 
2?"2 wide from 150 to 

285 grams 
#91 5" to 7" long;t Rats/hamsters 
3?t4" wide from 235 to 

585 grams 

F?FV41/4 ECoNLA divsio ofgRt/amtr 
0 1' Cid 0ro 150 0 AYADPA tIC oC 
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EXACT WEIGHT 
SMALL ANIMAL AUTOMATIC 

CHECKWEIGHER 

20 rats a minute..accuracy: ? 2 grams~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......... 

_i--~~~~~~~~~~~~~~~~~~~----- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . ...... 

_~~~~~~~~~ ~Lbrtr anmas suc as rasr ,. . . .. ... .: . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ .. ..... 

New mac n machine-the cE assm ies 

20rats a rnu eO...paccuract o t m rams 

Lanimalsrdesiredlin each weights group 

weighed, classified and segreg ates arte 
........... = ̂  i ...u thr ee separate cages of predetermi ned 

......*... eight groups with this new time-saving 

i~~i: 
= | I E w 

~Automatic Checkweigher. 

| 

nl|,.8 ........S ; 

|Operation of the machine is simple. Con- 

t 

i' ' rl 1 

................ . w. . . ....... animals cndbesipred in each weight group. 

E 0 i * ~~~~~~~~UP to- 20 animals per minute with acc- 
|| 

- -- _ 
~~~~~~~racy +- 2 grams. When the pre-set num- 

t. the machine ceases to discharge until 
controls are reset. 

To find out how Exact Weight can im- 
AUTOMATIC CHECKWEIGHING prove your weighing operations, write 
AND SEGREGATING MACHINE today for complete information. 
Model 4601 NW-BWC-3 

SMALL ANIMAL BASIC WEIGHT CLASSIFIER 

Here is a new tool for science that 
ml ~~~offers many interesting possibilities 

in research and other applications. 
This machine weighs and records 
laboratory rats, providing a visual 

. ........reading as well as a printed record 
. 

..... . ... 
V................ for each animal. The average 

weighing time is three seconds per 
animal. Write for complete details. 

TH E EXACT WEIGHT SCALE CO. o 

901 W. FIFTH AVE., COLUMBUS 8, OHIO \ sx c 
In Canada: P.O. Box 179, Statlon S. Toronto 18, Ont. \ WeightI/ 

Sales and Service Coast to Coast1X 1 \ 
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NEWS AND COMMENT 

(Continued from page 165) 

port, furthermore, by no means ends 
at the "on-campus" line. Last year the 
dollar volume of federally sponsored 
research on campus amounted to $21.5 
million of the $45.8 operating budget 
of the Institute. 

Work on the on-campus federally 
supported research projects is to an 
increasing extent carried out in inter- 
departmental laboratories, to which 
the improvisations of wartime gave 
strong impetus. The oldest and perhaps 
best known of these labs is the Re- 
search Laboratory of Electronics, which 
shares the ancestry of the Radiation 
Lab and continued its working rela- 
tionship between electrical engineering 
and physics. The entree has been 
broadened until now faculty, graduate 
students, and undergraduates from 11 
departments are on the R.L.E. rolls. 

The need for equipment and for 
more extensive financing and organiza- 
tion has pushed the development of the 
interdepartmental labs to the higher 
form of the "center," which School of 
Science dean George Harrison Russell 
calls an "attempt to overcome the ef- 
fects of overspecialization." 

M.I.T. president Julius A. Stratton, 
in describing the new center for ma- 
terials research, said, "We conceive 
the center to be a federation of many 
individual projects, each consisting of a 
professor or a few closely associated 
professors, with their graduate students, 
postdoctoral research workers, and so 
on. In conformity with university tradi- 
tions, these individual projects are es- 
sentially autonomous, determining their 
own programs and to a large extent 
handling their own business, and the 
center is a coordinating body whose 
main function is to pass information 
back and forth, as well as to supply the 
convenience of central facilities which 
are too large for any one project to 
handle itself." 

Monuments to the center idea seem 
to be rising all over the M.LT. campus. 
Tech is in the process of raising a 
minimum of $66 million for develop- 
ment, and a substantial portion of that 
is being allocated to the construction of 
five new interdepartmental centers: 
Aeronautics and Astronautics, Commu- 
nications Sciences, Earth Sciences, Life 
Sciences, and Materials Sciences and 
Engineering. 

The center principle, which has de- 
veloped great momentum at M.I.T. 
and has been widely applied elsewhere, 
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HIWI SENSITIVITY 

LOWV COST 

$2 

MODEL #22700 
SERVO-GRAPHIC 

FEATURES: ~~~RECORDER 
* Pen travel Second full scale. RANGE 0-10 t ILIVOLTS D.C. 
* Accuracy 99% or better. 0-i00 MILLIVOLTS DC. 
* Photoelectric Chopper for long life. 
* Zener diode stabilized reference The Servo-Graphic Recorder is an 

voltage. ideal laboratory instrument. Put it * Adjustable paper speeds. to work and save a valuable tech- * Input suitable for high impedance nicians time. O.E.M users invited. 
sources. 

* Adjustable range control. Write for literature 

12' CHART SERVO RECORDERS 
MULTI-CHANNEL HIGH FREQUENCY OSCILLOGRAPHS 

POLYGRAPH$ * KYMOGRAPHS * MANIPULATORS 

_~~~~~ 

Xiffl~~~~~~~~~~~~~~A 

0*~ ~~~~ 0 0 t 

_S 
__~~~ 
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with new 

NRC Vacuum Slide Valves 
You can improve the efficiency of your vacuum system 
with the newly developed NRC Series "HG" Vacuum 
Slide Valves. They offer the lowest outgassingn" rate 
and highest conductance of any slide valve available. 
These new valves have 100%1 clear opening. Bore matches 
the new NRC diffusion pumps and baffles, giving unob- 
structed high conductance. Low over-all height permits 
greatest utilization of diffusion pump speeds. The unique 
design has reduced ttoutgassing" to such a low rate that, 
without baking the valves, pressures of 10.10 torr ranges 
have been reached. Standard 150 lb. flange drillings fit 
most standard vacuum components. 
Both hand and air operated slide valves in stock for 
immediate shipment. Order today or write for detailed 
data sheet. 

FEATURES 
Seal Chamber Vacuum Connection 

cuts gas bursts 99%1 
Removable/Interchangeable Bonnets 

for easy cleaning 
Acme Stem Thread 

speeds operation, lengthens life 
High Density, Aluminum Castings 

insure top performance and facilitate system design 
ttO"-Ring Gasket Groove (One Side Only) 

eliminates "outgassing" from extra gasket 
Disc Seats with Perpendicular Motion 

eliminating scuffing 

Avial inn 4"ane"wizs 

Booth #h 76-77 deeoe R ere H"Vcu 

ASubidi arvs hy offNtoaeearcthe Cores. IItasg R atC 

160ne NCharffemont tet Dpt.p anK bafeQU iPMingnb 

desig Nwto 61, Meue otassachusetosuc aowPOratIONat 

data~~~~Dcau 2h5800 
ANFACURNG LATS NFEWTONRMSSANPLOLTCIF 

Seal Chamber Vacuum Connection23 



NEW BOOKS 
The Bacteria 
Complete in 5 volumes 

Edited by 
I. C. Gunsalus and 
R. Y. Stanier 

Volume 4-Physiology of Growth 
459 pp., $15.00 
Subscription price: $13.50 
Valid on orders for the complete set 

received before publication of the 
last volume. 

Physical Methods in 
Heterocyclic Chemistry 

Edited by A. R. Katritzky 
Volume 1, 346 pp., $12.00 
Volume 2, 398 pp., $14.00 

Analytical Microbiology 
Edited by F. Kavanagh 
707 pp., $22.00 

The Moon 
Proceedings of the Leningrad Symposium 

Edited by Z. Kopal and 
Z. K. Mikhailov 

571 pp., $19.00 

Comparative Nutrition 
of Man and Domestic Animals 

By H. H. Mitchell 
Volume 1, 701 pp., $25.00 

The Ecology of Fishes 
By G. V. Nikolsky 
352 pp., $12.00 

Methods in 
Carbohydrate Chemistry 

Volume 2-R. L. Whistler and 
M. L. Wolfrom (eds.) 

572 pp., $19.50 
Volume 3-R. L. Whistler (ed.) 
407 pp., $16.00 

Use of Radioisotopes in Animal Biology 
and the Medical Sciences 

Published for the International Atomic 
Energy Agency 

Volume 1, 563 pp., $16.00 
Volume 2, 328 pp., $9.50 

SERIAL PUBLICATIONS 
Advances in 
Ecological Research 

Edited by J. B. Cragg 
Volume 1, 203 pp., $7.50 

Advances in 
Morphogenesis 

Edited by 
M. Abercombie and 
J. Bracher 

Volume 2, 388 pp., $12.50 

YOUR TECHNICAL BOOKSELLER 
can furnish up-to-date information 
on any of our titles. 
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is not, however, an object of unre- 
served approval at Tech. Some faculty 
members regard the center idea as in- 
applicable in many fields, and one sen- 
ior professor observed wryly that -"a 
new idea sells better" in getting support 
money and projects. Some feel that the 
center threatens departmental divisions, 
and deeper misgivings are expressed by 
those who fear that projects may be- 
come the main concern at the centers, 
rather than students. 

Concern over the implications of the 
centers is only one instance of the 
qualms fairly generally admitted at 
M.I.T. over the effects of the expansion 
of research under federal support. 
M.I.T., moreover, has a history of 
organizing its self-criticism, and the 
place abounds with working commit- 
tees and study groups. 

The curriculum is under permanent 
review, and the relationship of the 
Defense Laboratories to the Institute 
proper is apparently another subject of 
constant consideration. Currently un- 
der study is the extremely complicated 
and touchy matter of faculty conflict 
of interest. Outside consulting has al- 
ways been a faculty prerogative, regu- 
larized on a 1-day-a-week basis, but 
the search for standards now focuses 
on such cases as that of the professor 
who sits on a government panel mak- 
ing a decision on military hardware, 
information on which would be useful 
to a company that the same professor 
serves as a consultant or an officer. 

At M.I.T. and elsewhere the work- 
ing assumption is that government sup- 
port of research is here to stay and 
that such dilemmas will only grow 
more difficult. In the dynamic area of 
government-university relations, there- 
fore, M.I.T. is a leader in a changing 
game for which the old rules will not 
serve.-JOHN WALSH 

A View from the Pork Barrel: 
Congress, PHS, Haggle Over 
Proposed Health Center Site 

There is at least one way in which 
Congress, its - critics to the contrary, 
has not failed to keep up with chang- 
ing times. The old tradition of the 
federal pork barrel has been reshaped, 
and Congressmen now haggle over the 
location of scientific facilities with all 
the energy once spent in pursuit of 
rivers and harbors projects for their 
own districts. 

A case in point is the Public Health 
Service's proposal for a National Cen- 

You can tell at a glance-r a touch' 
New Nalgene? safety wash bottles 
are blow molded of red polyethylene 
for instant recognition of dangerous 
or unusual contents, and ribbed for 
accurate identification by feel ... your 
assurance of added safety in handling. 
But these differences are only on the 
outside. All Nalgene wash bottles are 
proof against acids, caustics and or- 
ganic solvents-easy to fill, cap and 
squeeze. Safety wash bottles in 250 
and 500 ml. only; regular wash bot- 
tles in 6 sizes from 30 to 1000 ml. 

Ask your lab supply dealer about 
aNalgene labware. Hundreds of items, 
from test tubes to carboys, in chemi 
catty inert, unbreakable plastic. Or, 

wrnite forveour casytaogfl, Dept 2128 

TeNalgen Cobr. Huncdrocedsoterm2,NY 

viNALGENE 
fn? LABWARE 
Leader in quality plastic tabware since 1949 
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4 CHANNEL AUTOMATIC 
CONTINUOUS INFUSION- 

WITHDRAWAL PUMP 

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

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

. . ..... . ...... . . .. ............. .... .. .... . . . ... .. ...... .... .... v . . ....... . ....... ... . . .... . .... . . ..~~~~~~~~~~~~~~~~. . . . . .. . .. . 

MODEL 600-954 is a new and versatile pump of par- 
ticular usefulness in bacteria processing and antibiotic 
studies which permits pumping up to four separate 
channels of liquids simultaneously and over extended 
periods of time with great accuracy. It is possible to 
set up a cascade process on a continuous basis, or to 
use the pump as four individual infusion-withdrawal 
systems feeding four unrelated circuits. 

* 60 separate rates from 24.7 ml./min. 
to 0.00079 ml./min. (other rates available) 

* Synchronous motor and gear box for accuracy 
* Uses standard B-D syringes from 2 to 30 cc. size 
* Reproducibility of ?0.5% 

$875.00- f.o.b. Dover, Mass. 

Please write for Bulletin 600-954 and Catalog 

HAR VARD APPARA TUS CO,, INC. 
DOVER * MASSACHUSETTS * U. S. A. 

(a non-profit organization) 

GLASS ABSOERPTION 

CELLIS made KLETT 

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

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

BETTER THIS IS HAEMO-SOL! 
because it bears the The original no-scrub cleaner 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ x _ _ _ _ .. ..... . . . . .~~~~~~~~~~~~~~~~~~~~~~~~~~... .. .. . 

M EJNE CI?E M A R K for all laboratory apparatus! 
HAEMO-SOL assures chemically clean 

:~~~~~~~__ laboratory equipment 

~~~~~~~ ~~~~~~cal a pparatus and i nstruments 

.. . . . . . 

_ FI~~~~~~~~~~AEMVO-SOL cleaning followed by 

_ "^r 1 n n n X l ~~~~~~distilled wter rinsing leaves a sur- 
_ nut M l Z X Z _ | | | i ~~~face that's residue-free A 

_:ll L l l t1 U [ .?w | | | i HAEMO-SOL is harmless to normal 
_-' 1 ~~~~~~~~~~~~~~skin 

beca e teHAEMO-SOL is an effective solvent 
_ w S 1 _ _ _ l _ ~~~~~~~~~~for blood, serum and all types of soil 

~~~~MNCK~opn _N , HAEMO-SOL is odorless, colorless, 

There's no substitute for clean apparatus 

'A& E E MEIN all aOMEINECKE & CO., INC. 

a s~i / HOSPITAL SUPPLIES 

SINGE 1893 \ / 225 VARICK STREET, NEW YORK 14, N.Y. 
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ter for Environmental Health, which 
the PHS would like to locate in the 
Washington, D.C., area. For the past 
2 years Congress has refused to appro- 
priate the $2,761,000 requested by the 
PHS for site acquisition and planning, 
and from reports filtering out of closed 
appropriations hearings in the House 
last month, and from open hearings in 
the Senate, it appears that the funds 
may be denied this year as well. 

The trouble centers wholly on the 
location of the proposed Center, not 
on its merits, for no one denies that 
it is badly needed. Congressmen are 
not unaware of the growing public 
anxiety over environmental contami- 
nants-focused mainly on radioactive 
fallout, but ranging, too, from con- 
cern over foul air and polluted rivers 
to panic over Thanksgiving cranber- 
ries-and they have long recognized 
that existing Public Health Service pro- 
grams in these fields are fragmented 
and inadequate. Congress is willing to 
support an expansion of PHS programs 
and the building of an Environmental 
Health Center somewhere, but it will 
not be persuaded that the Washington 
location is crucial. 

The Public Health Service believes 
that it is. Environmental health is a 
new field, significantly different from 
disease-centered public health activities, 
and its focus on protection from the 
adverse by-products of technological 
change requires a new kind of organi- 
zation, for operational programs as well 
as for research. Responding to the new 
problems, the Public Health Service 
has accumulated new divisions, but in 
a helter-skelter way-Food Protection 
in the early 1940's, Air Pollution in 
1955, Radiological Health in 1958. 
These, plus divisions on Water Pollu- 
tion and Occupational Health, and 
some field facilities-the Taft Sanitary 
Engineering Center in Cincinnati, 
three radiological laboratories, and a 
shellfish laboratory-make up the pres- 
ent PHS effort. It is supplemented by 
the environmental health activities of 
other government agencies-the Atomic 
Energy Commission in radiation, the 
Food and Drug Administration in food 
protection, and a half-dozen agencies 
with interest in water resources. 

By seeking to place its Environ- 
mcental Health Center in Washington, 
the PHS hopes not only to coordinate 
its own research and operational activi- 
ties with these other agencies but to 
take advantage of Washington's other 
scientific institutions and resources- 
the National Institultes of Health, the 

0 6 1E39 20 26 341 

Hg 4358 A from a Jarreil.-Ash. replica 
of MIT master (14th order), 11- 
Meter Spectrograph. Res. better 
than 750,000. 

Jarrell-Ash offers exceptionally high 
quality replicas (up to 190 x 80 mm, 
ruled area) from masters~ ruled inter. 
ferometrically at MIT, and, by a 
new Jarrell-Ash engine. 

*ee S.etorp* e.bte 

tha ~ ~~ ge 7500000*.. 
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CONVENTIONAL GRATINGS, 
INTER FEROM ETRICALLY 

CONTROLLED 
Jarrell-Ash also manufactures 
mechanically ruled gratings featur- 
ing ghost intensities of less than 
0.1 % (15,000 g.p.i.), resolutions 
of 75-90% of theoretical, efficien- 
cies of 40-85% at the blaze. All 
are inspected interferometrically. 

GRATINGS FOR INFRARED 
AND METROLOGY 

Jarrell-Ash also offers a complete 
selection of high quality special 
purpose, and educational gratings. 

Dedicated to excellence in 
- research, development and 

manufacture of precision 

W nltca_ ntumnain 

Fo urhrinomtin. li h 
copn taht ou opn etr 
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Bureau of Standards, the National 
Science Foundation-and to get a 
voice for itself in policy-making both 
within its own Department (Health, 
Education, and Welfare) and in scien- 
tific councils generally. PHS officials 
do not deny that attractive scientific 
resources exist elsewhere in the coun- 
try; it is just, as one of them put it, 
that "Washington and Washington 
alone has the other government agen- 
cies." The officials also point out that 
between one-third and two-thirds of 
the Center's future personnel are al- 
ready located in Washington and that 
relocating them would be costly and 
inconvenient. 

Since its first rejection by Congress 
in 1961, the PHS proposal has been re- 
viewed by two scientific panels-one, 
the Gross Committee, appointed by the 
Surgeon General, the other a panel ap- 
pointed by the President's Science Ad- 
viser-and both have endorsed the 
Washington location. And in his health 
message to Congress last February, 
President Kennedy specified that the 
money he had budgeted was for "a 
central facility in the Washington area 
which can serve as a focal point for 
related research, training and tech- 
nical assistance in environmental 
health." 

Still, Congress refuses to be con- 
vinced and wants to see the Center 
located elsewhere. The objections are 
not solely those of the pork barrel- 
although the Congressmen vie with each 
other in illuminating the virtues of their 
own districts as sites-but a compound 
of other things as well. A financial 
argument-that land costs in the Wash- 
ington area are too high-is actually 
irrelevant, since the Beltsville, Mary- 
land, site the PHS wants is already owned 
by the government. Another argument 
has to do with national security-and 
here the Congressmen are still respond- 
ing to the directives on decentralization 
of a few years ago (since quietly 
shelved), which chased the Atomic 
Energy Commission about 30 miles 
into Maryland, the Social Security Ad- 
ministration into Baltimore, and the 
Central Intelligence Agency somewhat 
beyond the local suburbs. 

A combination of these objections 
was expressed at last year's appropria- 
tions hearings by Representative 
Charles R. Jonas, Republican, of North 
Carolina (whose governor had of- 
fered a free site there for the Center). 
Jonas wondered why, "if you can get 
a location such as this donated free 
of charge ...you should spend $3000 
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Little Jewel 
This gem-like object is a pentaprism- nearly two solid ounces 
of finest optical glass. Ground and polished to extremely 
fine tolerances, it contains 25 distinct surfaces and is a thing 
of beauty, yet it dwells out of sight within the innards of 
Honeywell Pentax cameras. 

When you look through the viewfinder of a Honeywell 
Pentax H-1 or H-3, you're actually looking into the penta- 
prism. The pentaprism is part of a precise reflex optical 
system which includes a ground glass, a Fresnel lens with 
microprism, the Pentax-invented instant-return mirror, and 
the camera's lens. Through this optical system, you see exact- 
ly what the lens sees-no more or less. Your subject image is 
upright, unreversed, and life-size. There is no optical parallax 
whatever, and the brilliance of the image makes focusing 
and viewing easy even in dim light. 

This superb viewing system is one reason why the H-i, 
at $149.50, and the H-3, at $199.50, are leaders in the 35mm 
single lens reflex field. For the full story, visit your Authorized 
Honeywell Pentax Dealer soon! 

For a full-color folder on the H-1 and H-3, write: David Moore, 
Mail Station 209, Honeywell, Denver Division, Denver 10, Colo. 
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TISSUE HOMOGENATES * 
SURGICAL TRANSPLANTS * 
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GZ 

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 -65? 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- _ h .~~~~Det E-4 
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an acre for 400-some acres out on the 
edges of Washington where one bomb 
dropped on this place will blow every- 
thing up." 

Other objections grow out of a skep- 
tical view of administrators generally, 
and a feeling that Congress is being 
put upon by "experts." Senator Robert 
Byrd (D. W.VA.), who blocked the 
appropriation on its first appearance 
in 1961 and dominated the Senate hear- 
ings last month, pointed out that any 
government agency wanting to expand 
could demonstrate that Washington was 
the "focal point" of its activities, and 
called the process a "vicious circle 
. . . that must stop somewhere." A 
good way to begin, he thought, would 
be to build the Environmental Health 
Center in West Virginia. 

Representative Albert Thomas (D.- 
Tex.), presiding at last year's hearings 
in the House, thought the administra- 
tors were plain lazy: "You just want 
to make it convenient for the gentle- 
men here in town who are going to 
run it," he said. "They do not like 
to get outside the District of Colum- 
bia." And when the PHS witness justi- 
fied the Washington site in terms of 
coordination with other agencies, 
Thomas said, "You are talking like a 
bureaucrat. Let's get down on the 
people's level." 

Since the Public Health Service is 
not about to give up its insistence on 
Washington and Congress is not likely 
to appropriate the money unless it 
does, it appears that, although every- 
body wants an Environmental Health 
Center, nobody is going to get it-at 
least not soon. It is understood that in 
the House the five-man appropriations 
subcommittee is split three ways, with 
its chairman John Fogarty (D.-R.I.), 
and another member supporting the 
PHS, two members opposing, and a 
fifth sitting on the fence. In the Senate 
the opposition of Senator Byrd alone 
is probably enough to block the ap- 
propriation. And, to further confuse 
the issue, a new move is now afoot in 
Congress to take the water pollution 
control programs out of the Public 
Health Service altogether. This move, 
supported by 18 Senators and several 
Congressmen, stems from the feeling 
that the health-oriented PHS is not the 
best agent for enforcing antipollution 
measures. The possible removal of 
this large chunk from the operations 
of the Environmental Health Center 
raises another question about what 
form it will take when it finally does 
go through.- ELINoR LANGER 

ALL 
POLYOLEFIN 

Permits Safe 
Handling of 
Reagents. 
Even Acids 
Screws on any standard 5 pint acid bot- 
tle and regular half-gallon and gallon 
jugs. One hand operation delivers re- 
agent at about 1000 ml per minute. 
Slight pressure on relief valve stops 
flow instantly. Price - 3 for $11.25 
Pioneer Plastics, Inc., is the manufac- 
turing leader in plastic laboratory ap- 
paratus, with proven product economy 
and practicability in the world's chemi- 
cal laboratories for over 7 years. 

Write for Free Catalog Today 

U .l 

New AAAS Symposium Volumes 

Spermatozoan Motility 
Edited by David W. Bishop. 322 
pages. 113 illustrations. Refer- 
ences. Index. 28 tables. August 
1962. $7.50 ($6.50 prepaid for 
AAAS members). 

Great Lakes Basin 
Edited by Howard J. Pincus. 320 
pages. 92 illustrations. 46 tables. 
Abstracts. References. Index. Au- 
gust 1962. $7.50 ($6.50 prepaid 
for AAAS members). 

Fundamentals of 
Keratinization 

Edited by E. 0. Butcher and R. F. 
Sognnaes. 202 pages. 136 illustra- 
tions. Summaries. References. In- 
dex. May 1962. $6.50 ($5.75 pre- 
paid for AAAS members). 

Biophysics of Physiological 
and Pharmacological Actions 

Edited by Abraham M. Shanes. 
612 pages. 212 illustrations, Refer- 
ences. Index. December 1961. 
$ 13.50 ( $11.75 prepaid for AAAS 
members) . 

Order today from 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Mass. Ave. NW Washington 5, D.C. 
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