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How much sample is enough for continuous flow ultracentrifugation? 
100 liters? 50 liters? 10 liters? 
If you or your colleagues have as little as 10 liters of sample 

. solution-even if only occasionally-that is enough to warrant 
a Beckman Model L4 Ultracentrifuge. 
Look at it this way. To process 10 liters in a big Type 30 rotor 
would require twenty repetitive runs- 20 setups, 20 cleanups, 
handling of 20 sets of recovered particles, and time-per-run 
multiplied by 20. The L4 can do the same job (and more) in 
a single continuous flow run at flow rates up to 10 liters per 
hour, depending on the separations being made. 

: Obviously, it doesn't take many 10-liter runs to justify an 
L4 - especially since the instrument won't be sitting idle 
between continUous flow runs. It can also be used for time- 
saving large scale zonal work (1725 ml per run) as well as 
for standard preparative work. The L4 will accept most 

---:-i- -: ?: -: i: ::: :- ::: - Beckman fixed angle and swinging bucket rotors operating 

^~im ^ ^^^^ at speeds to 65,000 rpm and forces to 420,000 g. The 

_.-i:? .F :continuous flow and zonal runs can be made at 90,000g, 
which is enough force to pull down viruses and sub- 
cellular particles. 
So whether you will be dealing with hundreds of liters 
of extremely dilute sample solution - or ten liters 
occasionally - the Model L4 Ultracentrifuge with 
its multiple capabilities is a vital instrument for 
your laboratory. For more information write for 
Data File L4-5. 
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AO Dual Viewing Microstar? for more effective communication 

Two people can see the same image 
simultaneously without sacrificing 
image quality, adjustment time or 
superb operating convenience. 

Each viewer enjoys the same sharp 
image over the entire field. The 
Microstar Microscope's unique in- 
finity-corrected optical system elimi- 
nates blurred and fuzzy edges. 

For cross-reference, an illuminat- 
ed, transparent pointer is superim- 
posed on the field. It can be posi- 
tioned instantaneously to pinpoint 
specific slide areas or minute details 
of the specimen. 

The Autofocus stop saves every- 
()Registered Trademark American Optical Company. 

body's timne . . eliminates wasted 
motion. It simplifies coarse adjust- 
ment so that perfect focus is merely 
a matter of touching up the fine ad- 
justment. And, since the nosepiece is 
gravity-loaded, it's practically impos- 
sible for you to break slides or to 
damage the objective. 

Applications are unlimited-for a 
second opinion, immediate verifica- 
tion, continuous observation or rou- 
tine lab training. Whenever accurate 
communication is essential, consider 
the AO Dual Viewing Microstar. 

For more information, call your 
AO Sales Representative or write. 

AMERICAN OPTICAN OPTICAL COMPANY 
' INSTRUMENT DIVISION * BUFFALO, NEW YORK 14215 
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olds down 100,000 jobs.., 

Beckman is pH. INSTRUMENTS, INC. 

SCIENTIFIC INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA 92634 

INTERNATIONAL SUBSIDIARIES:GENEVA; MUNICH; GLENROTHES, 
SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY 
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t-BOC amino acid 

I 

t-BOC amino acid 

How to simplify peptide synthesis 
based on t-BOC amino acids. 
(Just skip some of the annoying steps.) 
That is, skip those steps that others can handle for you. 
Ourselves, for example. For some time now we have been 
steeped in peptide synthesis (solid-phase and otherwise) 
with t-BOC amino acids. Consequently, we can offer a 
wide variety of t-BOC amino acids, cold and hot, arising 
from our own not inconsiderable experience. Good and 
well. But perhaps an equally important point to be made 
here is this: although we certainly want you to note (and 
to use) our 25 unlabeled t-BOC amino acids, our 11 
H3-labeled, and our 11 C1 4-labeled, we hope you'll finish 
this present communication with a clear and lasting 
impression of the many other compounds and services that 
we also provide for work in this field. This awareness might 
then encourage you to superimpose your research needs 
upon our manifold offerings and to note those segments of 
the job that we've already worried through for you. You'll 
find, in effect, that you can integrate our staff (research, 
production, and quality control too) into your own laboratory 
- part-time - with a meaningful saving of time, energy, 
money. Husband your resources. 

Schwarz t-BOC Amino Acids: Now turn to pages 11 and 
12 of our 1967 catalog to see a listing of our first 20 
unlabeled t-BOC amino acids. (If you need a copy of our 
130 page catalog, please tell us.) Since catalog presstime 
we've added 5 more unlabeled t-BOC amino acids, plus 
11 H3-labeled, and 11 C 4-labeled. Each of these Schwarz 
t-BOC amino acids (as well as everything else we offer) 
comes to you with a detailed Product Analysis Report which 
yields a wealth of relevant analytical data. Another time 
and money saver. 

Schwarz Chloromethylated Resin: The resin is the 2% 
cross-linked copolymer of styrene and divinylbenzene 
which provides the basis for solid-phase peptide synthesis. 

Substitution value: 1.8-2.2 meq./gram. Particle size: less 
than 250 mesh. 

Schwarz t-BOC Resin Esters: We now offer 10 t-BOC 
amino acids already coupled to the resin. Substitution: 
0.25-0.45 mmoles of t-BOC amino acid per gram of resin. 

Schwarz N, N'-Dicyclohexyl-Carbodiimide (DCC): 
Redistilled and shipped on or about the 10th of every 
month. For convenience and safety, we package in 100 
gram bottles only. 

Schwarz Amino Acids: You should also know that we 
synthesize dozens upon dozens of unlabeled and C 4, H3, 
N 5 and S35 labeled amino acids, derivatives, and related 
compounds. Fact: our complete listing of these products 
fills more than 13 pages in our 1967 catalog (see pages 
10to 17, and 57 to 63). 

So, an invitation to you: We now invite you to request: 
(1) detailed information on our t-BOC amino acids, 
chloromethylated resin, t-BOC resin esters, DCC, and 
amino acids, (2) an admirably clear presentation 
summarizing the utility of the t-BOC amino acid route to 
peptide synthesis, (3). an extensive table of t-BOC amino 
acid physical properties and analytical data, and (4) a useful 
bibliography of pertinent selected references. 

For all of the above t-BOC materials, write "t-BOC" and 
your name, address and zip code on a postcard. For 
information on our amino acids and/or our full 130 page 
general catalog, write "and catalog" on that postcard. For 
aid from our experienced technical people, simply tell us 
your problem. R.S.V.P. 

Schwarz BioResearch 
Orangeburg, New York 10962 

Division of Becton, Dickinson and Company. lB 
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The new HU-11E: the world's highest 
resolution electron microscope. 
It also offers the maximum in 
operating convenience. 

The Hitachi-Perkin-Elmer Model 
HU-11E has a guaranteed resolu- 
tion of five Angstroms. Better than 
1.5 Angstroms has been demon- 
strated. 

And we've made the HU-11E as 
automatic and as easy to operate 
as possible. It's easy to align, easy 
to compensate, easy to focus. So 
it's easy to take ultra-high resolu- 
tion micrographs with it. 

For instance, we've incorpo- 
rated a new electromagnetic gun- 
tilting device that gives you perfect 
alignment of the electron gun with 
respect to the condenser lenses. 
Plenty of brightness is available at 
direct magnifications to 300,000X. 

Beneath the condensers we've 
added an exclusive new alignment 
coil. It keeps the beam centered 
from the lowest to highest magni- 
fications. 

There's a new electron gun air- 
lock. If a filament burns out, you 
don't have to open the column to 
atmosphere. This is important for 
cleanliness, especially when you're 
doing ultra-high resolution work. 

The magnification range is from 
1000X to 300,000X direct without 
disturbing alignment or changing 
pole pieces. The magnification 
range is covered in 23 steps-di- 
rect reading or continuously. 250X 
for scanning is available just by 
flipping a single switch. 

Accelerating voltages of 25, 50, 
75 and 100 KV allow you to select 
the optimum voltage for any type 
of specimen. Lens currents are 
automatically changed when the 
accelerating voltage is changed. 
Super-stabilized electronics pro- 
vide stabilities of 1.5 parts per mil- 
lion on the objective lens. 

The HU-11E is equipped with a 
pushbutton vacuum system and a 
pushbutton camera system. Cor- 
rect exposures are automatic. It 
incorporates the very latest in vac- 
uum system design and the best 
anti-contamination measures, in- 
suring a contamination rate below 
0.1A/min: 

The HU-11E is for workers who 
want the ultimate in performance- 
not just in resolving power, but in 
convenience features that permit 
the greatest output of high-quality 
pictures. We'll be glad to send you 
complete details. Write to: Perkin- 
Elmer Corporation, Instrument Di- 
vision, 723 Main Avenue, Norwalk, 
Conn. 06852-or your nearest 
Perkin-Elmer sales office. 

PERKIN-ELMER 

The electron micrograph taken on the HU-11E shows random lattice images of the (111) plane of U02. The (111) plane= 
3.15 Angstroms. Point-to-point resolution of 3 Angstroms and less is also clearly evident. The HU-11E was operated 

at an accelerating voltage of 100 KV and an electron optical magnification of 200,000X. Final magnification is 2,000,000X. 
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enabled Bausch & 
Lomb to bring you 
the most advanced 
atomic absorption 
system on the mar- 
ket today. It com- 
bines safety, versa- 
tility, operational 
convenience and re- 
liability with supe- 
rior sensitivity and 
exceptional perform- 
ance. Here are just 
16 of the reasons why 
the new AC2-20 
Atomic Absorption 
Spectrophotometer 
is the best and most 
contemporary unit 
available: 

For reliability you can really count on . . 

* Use of the finest, high dispersion mono- 
chromator with two 1200 lines/mm "Certi- 
fied-Precision" gratings of highest quality 
provides superior, linear dispersion; elimi- 
nates adjacent interference lines. 

* a-c source and detection system (133 Hz) 
ignores unwanted flame emission, avoids 
equipment interference and stray light. 

* Single pass system utilizes region of highest 
free atom density where greatest absorbance 
and homogeneity exist; higher signal-to-noise 
ratio, too. 

* Built-in scale expansion up to 10X. 

For unmatched operator convenience... 
* Three-lamp system with indicator pilot 

lights, lamp identification, remote switching, 
easy centering, focusing and interchange. 

* Slits and filters easily selected. 
* Flowmeters for both fuel and support gas 

permit reading over entire range, simplify 
repeatability of settings. 

* Direct reading of sample ... no nulling re- 
quired. 

For maximum safety in atomic absorption 
* No flashback in routine operation... virtu- 

ally no danger from burns. 
* Designed from the start for use with nitrous 

oxide, and other new gases. 
* Teflon* and high-grade stainless steel used 

throughout. 
* Can be ducted to remove toxic fumes and 

vapors. 
* Remote piezoelectric burner ignition. 

For outstanding versatility and flexibility... 
* Instant lamphouse interchange-standard 

for use of 3 hollow cathode lamps or single 
lamphouse for 2" lamps. 

* 3-in-1 capability: flame emission, UV-visible 
and atomic absorption spectrophotometer. 

* Can be combined with B&L Concentration 
Computer and many other readout devices. 

? . And many more features. Send for full 
specifications and description in our Folder 
33-2233. Bausch & Lomb, 20847 Bausch St., 
Rochester, New York 14602. 

*Registered trademark for. DuPont Fluorocarbon Nesins 

BAUSCH & LOMB 
ANALYTICAL SYSTEMS DIVISION 
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this 17l-year-old shaker? 

has been running 

for 51 years! 

While other equipment sleeps, this New Brunswick shaker 
works overtime. It has been running almost 24 hours a day for 
17 years ... day-in, day-out.., at the Rutgers University 
College of Agriculture. This Model "C" sustains three 
times more shaking action than those machines that are 
switched off after a normal 8-hour day. Simple multiplication 
shows that this workhorse has provided 51 years of 
service . . . and it's still going strong! 

During the intervening years, NBS has developed a score 
of new shakers. Some are simply for shaking, others are for 
controlling environment as well as agitation. All 
feature uniform, continuous motion - either gyrotory or 
reciprocal. And they all shake and shake and shake 
for a long, long time. 

A "Guide to Biological Shakers" has just been published. 
We'll be happy to send a copy to you on request. 

1130 Somerset Street, New Brunswick, New Jersey 08903 
West Coast Office: P.O. Box 5606, San Jose, California 95150 
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AAAS ANNUAL MEETING 
26-31 December 1967 

New York City 
The American Association for the Advancement of 

Science will hold its 1967 Annual Meeting in New York 
City, 26-31 December. The New York Hilton (1335 
Avenue of the Americas) and the Americana (52nd to 
53rd Streets and Seventh Avenue) will be coheadquar- 
ter hotels. The City Squire Motor Inn (51st & 52nd 
Streets) will be used for additional housing. 

The AAAS Office, Exposition of Science and Indus- 
try, Science Theatre, Visible Directory of Registrants, 
and the AAAS Information Center will be located in 
the New York Hilton. Both the New York Hilton and 
Americana Hotels will have Registration Centers. 

R 
E 
G 

S 
T 
E 
R Meeting Registration 

Print or type registration form. 

Enclose check or money order payable to AAAS. 
Your cancelled check is your receipt. 
This card will be used as a registration form and for 
insertion in the Visible Directory. Legibility (if hand- 
written) is important. 
Advance Registrations accepted only until 30 Novem- 
ber 1967. 

Program and badge will be mailed 1 December 1967. 

Hotel Reservation 
Print or type hotel reservation form. 

Reservation requests must be sent to the AAAS 
Housing Bureau in New York City. 
Definite arrival and departure hour and date must be 
indicated. 

Room assignments will be made in order received. 

Notify Housing Bureau promptly of any change in 
reservations. 

Reservations received after 12 December cannot be 
assured. 

Include Zip Code in your address. 

Rates (per day) 
Hotel 

New York 
Hilton 

Single Double Twin Suites 

$12 $16 $19 

N 
0 
W 

M 
A 
*K 
E 

H 
0 
T 
E 
L 

R 
E 
S 
E 
R 
V 
A 
T 
I 

0 
N 

Parking 

$46 $4.75 
Americana 12 16 19 40-up 
City Squire 
Motor Inn 12 16 19 

4.75 

- Free 
Rooms are subject to a 5-percent city transient room tax. 
Hotel reservations will be held only until 6 p.m. unless later 
arrival time is indicated. There is a charge of $5 for cots. 

Tours 
See reverse side. 
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Tours at the AAAS Annual Meeting 

The AAAS is pleased to offer tours to institutions of 
particular scientific interest for registrants at the Asso- 
ciation's annual meeting. Personally conducted tours 
arranged by officials of each institution will afford the 
visitor a unique opportunity to see special exhibits, 
displays, behind-the-scenes operations, and scientific 
activities of various kinds which are not usually seen by 
the general public. Attendance at each site is necessarily 
limited in order to give the visitor full opportunity to see 
and hear about work in progress. At some locations re- 
freshments will be served by the host institution. Details 
on the special attractions at each site will be published in 
later issues of Science. 

Chartered buses will provide round-trip transporta- 
tion from the New York Hilton Hotel. Afternoon tours 
will return to the New York Hilton no later than 6 p.m. 
Ticket sales are limited to registrants. A fee of $2.00 
per person is charged for each tour to cover transporta- 
tion costs. Your ticket is your receipt and is required 
for transportation and admission. Tickets will be mailed 
with the Program and convention badge. Advance reg- 
istration for tours will not be accepted after 30 Novem- 
ber. Tickets for spaces unsold by 30 November will be 
on sale at the AAAS Tours desk in the main registration 
area at the New York Hilton, starting 26 December. 

Please use the form to register for tours. Indicate 
the number of tickets you wish to order for each tour 
and enclose payment of $2.00 for the tickets ordered. 

Since attendance at each site is limited, early regis- 
tration is recommended. 

Rockefeller University, 66th and York Avenue (limited to 250), Wednesday afternoon, 27 December 

New York Botanical Garden, Bronx Park (limited to 250), Thursday afternoon, 28 December 

New York Zoological Park (Bronx Zoo), Bronx Park (limited to 150), Thursday afternoon, 28 December 

Boyce Thompson Institute for Plant Research, Yonkers (limited to 200), Friday afternoon, 29 December 

Lamont Geological Observatory, Palisades (limited to 150), Friday afternoon, 29 December 

Aquarium of the New York Zoological Society, Seaside Park (limited to 300), Saturday morning, 30 December 

SCIENCE, VOL. 158 836 



OLYMPUS CORPORATION <'i7' S 
OF AMERICA 
PRECISION INSTRUMENT DIV. ; 2 
P. 0. Box 8968 Westgate '/CE ? 
Rochester, N. Y. 14624 
Send information on Olympus micro- 
scopes. My applications include: 

Name__ 
Title_ 
Organization. 
Address 

City 
State- Zip ____i 
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I 
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Some weeks back, we announced our Omadine? 
biocides and related family of OmacideTM biocides. 
The response to our ads was a good deal heavier than 
we expected. But what's more important, the results 
we've been hearing about from users are a great 
deal more exciting than even we had anticipated. 
We now believe that, in application area after 
application area, our new biocides will, in minute 
quantities, destroy most fungi and bacteria, gram 
positive and gram negative as well, with greater 
effectiveness than virtually any commercially 
available biocide ever has before. 
We've learned that in most sensitive product areas, 
toxicity is no problem; odor is no problem; 
chemical compatibility is no problem; and 
thermal stability is no problem. And when 

S 
we say no problem, we really mean no problem. 
In addition most people are finding their residual 
action exceptional. But it's when you start measuring 
the overkill potential of these new broad spectrum 
antibacterial/antifungal agents of ours, their 
potential hitting power against emerging and ever 
stronger strains of microorganisms, it's then that 
you begin to really appreciate the striking power of 
a true biocidal maniac. 
But don't take our word for it. Prove it to yourself. 
Drop us a line telling us about your particular 
problem or application. We'll get back to you in a 

hurry with the full story. 
* Write: Olin Mathieson Chemical Corporation, 

~. ^y Department 0-210.745 Fifth Avenue, 
1 New York, New York 10022 

_I ^ O1lin CHEMICALS 

Omadine and Omacide are trademarks of OMCC 
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Zeiss extends 
the scope of 
industry 

In the tiny world 
of microelectron- 
ics, giant strides 

Actual size . . 
of circuit. depend on critical 

analysis. 
The probing eye of a Zeiss Ultra- 

phot Microscope, with built-in auto- 
matic 4 x 5" bellows camera, can 
reveal the subtlest foes of reliability. 
Thus, unsurpassed Zeiss optics 
guide the manufacturer in produc- 
ing microcircuits with uncompro- 
mising tolerances. 

Zeiss is constantly extending the 

scope of industry . . research ... 
and science. 

Doesn't your work justify the ulti- 
mate in optical performance? What- 
ever your requirements, you can 
depend on ... 

ZEIICS 
THE GREAT NAME IN OPTICS 

Carl Zeiss, Inc.,444 Fifth Avenue, NewYork, NewYork 10018. Telephone: 212-736-6070 



The end of the non-portable portable 

Mark 220 by Brush... a brand 

new recorder with a 25,000-chan- 
: 
... nel pedigree. Behaves like its 

1 famous granddaddy, the Mark 200, but 

weighs only 25 pounds. Delivers traces 
that are unbelievably sharp, 991 per- 

cent accurate. Solid state electronics 
provide position feedback pen con- 

trol ... no springs, no strings. The 

new Mark 220 has two channels 
Brush Mark 220 or an u nfor a P.^for nf recor r cding, two for weighs in at 25 pounds. a o recor d o r 

events. Maximum sensitivity is one millivolt per 
chart division, but the re- 
corder is electrically pro- 

tected froma 

overloads as high as 500 
Patented pressurized-ink 

V7^1 ItCSq ressurd ze T*l y^ ft XVyi lritiLn Cy ^^BKwriting system. 

puts smudge-proof traces into paper, and there s 

enough ink in the throw- 
away cartridge to last for 
about a thousand miles. Less 
: than $700 will put you in 
business with this fine instru- 
ment. Call for a demonstration 

Throw-away ink ~ of the remarkable Mark 220, 
Throw-away ink cartridge-1000 miles between changes. 

and if you wish to keep the unit... we'll swap it for 

a P.O. number. Clevite Corp., Brush Instruments 

Division, 37th & Perkins, Cleveland, Ohio 44114. 



Shown 71% of actual size. 
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FISHER PRODUCT REPORT 

With Combination Electrodes In the case of the Combina- 
tion Electrode, it was the liquid junction or seal that often 
went wrong. So Fisher Scientific came up with a brand 
new seal and junction to set things right. 

Fisher Scientific makes its new seal out of glass an- 
nealed for strength-and that makes all the difference. A 
glass seal cannot contaminate the sample. It is easy to 
keep clean, and the danger of a solution being carried over 
from one sample to the next is virtually eliminated. The 
necessary leakage is slow with these electrodes; the rate 
is controlled by the newly developed porous plug. 

NEW STANDARD COMBINATION ELECTRODE 

NEW MICROPROBE COMBINATION ELECTRODE 

There are two sizes-Standard Combination Electrodes, 
and a Microprobe Combination Electrode, which can be 
used with samples as small as 0.2 ml. 

With Dri-Pak Electrodes Fisher now ships its calomel refer- 
ence electrodes dry. You fill them with the electrolyte we 
provide, and the electrode is ready to use within 15 min- 
utes after being filled. There's no worry about electrolyte 
"creep" or reactivating the electrode. Fisher has the answer 
in Dri-Pak. 

With Bio-Probe Electrodes The new Bio-Probe Electrode was 
another open-and-shut case for Fisher. Fisher designed this 
Micro-Combination Electrode with provision for remote 
reference, so that the usual electrolyte is isolated from 
the sample. While the required natural leakage will occur, 
liquid junction is made with a salt bridge of electrolyte 
chemically compatible with the delicate samples often 
used in biological work. 

Let Fisher solve your mystery. If you have any questions re- 
garding the Combination, Microprobe Combination, Dri-Pak 
or Bio-Probe Electrodes, write for our free brochure on our 
complete line of pH electrodes. Fisher Scientific Company, 
1391 Fisher Building, Pittsburgh, Pa. 15219. F-665 

e FISHER SCIENTIFIC CO. 

Instruments, apparatus, furniture & chemicals for laboratories . ATLANTA BOSTON CHICAGO CINCINNATI CLEVELAND HOUSTON 
PHILADELPHIA PITTSBURGH ST. LOUIS NEW YORK WASHINGTON EDMONTON MONTREAL TORONTO VANCOUVER 

? 

844 SCIENCE, VOL. 158 



Up-Date Your Spectrophotometer 
For Increased Accuracy, 

Greater Productivity 
Many older spectrophotometers have excellent 
optics, but the usefulness is limited by outmoded 
surrounding electronics. 

Now you can change all that! 
The investment made in hundreds of these units 

has been protected by the Gilford Spectrophoto- 
meter Modernization Program. Accuracy has been 
up-graded, operation made simpler, and chance for 
error in readings reduced. 

Gilford has developed Model 222 equipment just 
for this purpose. It may be used with most leading 
makes of spectrophotometric monochromators. 

The Model 222 solid-state power supply smooths 

out and regulates power for both the input light 
source and the output sensing equipment. This 
assures accuracy and dependability of light input 
and three decade output reporting. 

The Gilford 222 Photometric Unit reports 
absorbance directly with linear digital indication 
from zero to 3 A. Sensitivity to 0.001 A. Drift less 
than 0.005 A per hour. 

Find out how little it will cost you to bring 
your present spectrophotometer up-to-date. Com- 
plete and mail the coupon below, or better still, 
telephone us at: 

Area 216- 774-1041 



The Hasselblad EL 
it could be one of the most important research tools you ever buy. 
In previous advertisements we stant surveillance of instrument Obviously, the remote control Working conditions are u 
have discussed the many and va- banks and oscilloscope screens features of the Hasselblad make so bad-mud, water ai 
ried applications for which the on a 24 hour basis. it extremely useful for this kind course, constant darkn 
Hasselblad System can be used By the use of the EL with a lens of work, and the use of either that film changes are no 
in the scientific and industrial of the appropriate focal length, the 70mm-70 exposure, or 220- undesirable but usually 
field. We would now like to dis- and the 70 exposure 70mm film 24 exposure magazine, allows sible. Use of either the 
cuss a unique combination of magazine, banks of cameras, the researcher to make many ex- 24 exposure or the 70rr 
Hasselblad components and using the Hasselblad remote posures before bringing the exposure magazine will rn 
some of the rather unique appli- control timer, can make a num- camera down from the roof of the number of film chani 
cations to which they can be ber of exposures between 2 and the building. And, unless the the absolute minimun 
put. 60 intervals for each of 3 time building has an extremely high cause of the spacial limit; 
The camera in question is the 
Hasselblad EL, an electrically 
driven 21/" square, single lens, 
reflex camera, powered by one 
or two rechargeable batteries, 
each battery good for 1000 ex- 
posures on a single charge. The 
film is wound on and the shut- 
ter cocked automatically after 
each exposure. Exposures can 
be made manually or by remote 
control, using either long re- 
lease cables or a radio release. 
The Hasselblad EL accepts prac- 
tically all the accessories that 
are available for the Hasselblad 
500C (the standard body in the 
the Hasselblad System), includ- 
ing the 120-12 exposure maga- 
zine, the 220-24 exposure maga- 
zine, and, of particular interest 
with the EL, the 70mm-70 expo- 
sure magazine. The Hasselblad 
EL also accepts all seven lenses 
available in the Hasselblad Sys- 
tem, from the extreme wide 
angle Zeiss Distagon of 40mm 
focal length, 880 angle of view, 
with maximum aperture f/4, to 
the Zeiss Tele-Tessar of 500mm 
focal length, 9? angle of view, 
maximum aperture f/8. 
Listed below are five particular 
and diverse applications for the 
EL. 

ranges-seconds, minutes or 
hours. 

Thus, many valuable man hours 
can be saved which would other- 
wise be wasted making manual 
photographic records. 

Hydraulic Engineering 
and Fluid Flow Research 
The Hasselblad EL is particu- 
larly suited to many forms of 
fluid flow research and in the 
solving of river current and flow 
location problems. Banks of up 
to 20 Hasselblad ELs are sus- 
pended over a scale model of 
the river bed or sections of the 
ocean floor to be studied. By 
floating numbers of white poly- 
styrene balls down the model 
and illuminating them by mer- 
cury vapor lamps, a series of 
tracks is formed on the nega- 
tives against the black of the 
river bed. By computing the 
distance of the tracks against a 
speed scale included in the pho- 
tograph, flow speeds can be 
calculated. 

By using much smaller plastic 
chips and the same photo- 
graphic techniques, current pat- 
terns are formed at mouths of 
rivers, in bays and around struc- 
tures in the river. 

roof, (in which case the 80mm- 
Planar could be used) the 
40mm Distagon will allow the 
maximum area to be covered 
by each camera. 

Materials Testing 
Other than the more regular 
forms of material testing which 
are usually carried out under 
ideal laboratory conditions, 
there are certain times when 
photographs of fractures or 
breakages of materials are 
needed. Yet, the structures are 
inaccessible to a photographer 
e.g., the inspection of blast fur- 
naces or large capacity wine 
storage casks, both containing 
large quantities of toxic gas. In 
these instances, the lowering of 
the EL into the structures to be 
tested and the operation of the 
camera by remote control, pro- 
vides the solution to the prob- 
lem. Once again, the use of the 
70mm magazine is desirable if 
numerous exposures are 
required. 
Because of the confined space 
of the structures, the wide an- 
gle lenses available for the 
Hasselblad, the 40mm Distagon, 
with its 880 angle of view, or 
the 50mm Distagon, with its 75? 
angle of view, would be most 
useful. 
Cave Photography & Speleology 
A great deal of photography in 
cave and cavern research and 
its related sciences, palaeontolo- 
gy, anthropology and prehistory, 
is being done with the Hassel- 
blad EL. 

sually 
nd of 
ess- 
t only 
impos- 
e 220- 
nm-70 
educe 
ges to 
n. Be- 
ations 

of a cave, a wide angle lens is 
indispensable. Either the 40mm 
Distagon, with its 88? angle of 
view, or the 50mm Distagon, 
with its 750 angle of view, can- 
not be bettered. 

Aerial Photography 
The Hasselblad EL is also 
ideally suited for many phases 
of aeronautical research. In 
most aerial research photog- 
raphy the camera is not 
handled by a skilled photogra- 
pher, but usually by a flight test 
engineer or even, in the case of 
a single seat airplane, by the 
pilot himself. These people do 
not have the time to be con- 
cerned with manual operations 
such as exposing, winding on 
or changing film. 
Flight instrumentation record- 
ing by remote control operation 
of the pre-focused Hasselblad 
EL allows for the reconstruction 
of flight conditions at pre-deter- 
mined intervals during the test 
flights. 
Numerous accessories are avail- 
able for the Hasselblad EL. 
These are fully outlined in a 40 
page illustrated booklet which 
we would be happy to send to 
you on request. If you also have 
any particular problems of a 
photographic nature, please ad- 
dress your enquiries to our 
Technical Director. . . Paillard 
Inc., 1900 Lower Road, Linden, 
New Jersey 07036. 
H AS S f L B LAD 



ONLY INFOTRONICS 

CRS-100 INTEGRATOR 

GIVES YOU THESE 

ELEVEN ADVANTAGES 

The CRS-100 is the culmination of Infotronics' 6 years experience in pioneer- 
ing electronic digital integration. With the CRS-100, you get 11 exclusive 
features not available on any other integrator. Count them! 

E: Unequalled peak-sensing capability provided by independent controls for 
slope, peak rate and noise rejection. 

E 8 full data digits plus 3 time digits. 
UE Digital rejection of unwanted readouts. 
[S Rejection of time-wasting false starts. 
i Selectable retention time units in seconds and /I10th minutes. 
E Panel meter monitor of input signal and slope change. 
E 3 recorder outputs - automatic attenuation, log and manual. 
ES Independent up and down tracking-rate control for baseline correction. 
r Built-in, simulated-peak test position. 
E Card-punch and printer output. 
L: Provisions for expansion to magnetic tape. 

And for flame-ionization detectors, a wide-range electrometer accessory is 
available. Why settle for less, when you can have the best? At no addi- 
tional cost! 

-< -------t .---- * -----w * . .; :K E .f 1. T-,_ Q c IG 5 7. | 

I _7s 
w-uAe T *- U- U, T- ,7e 

'CO; 
334 a=_~~~~~~~~~~~~~~~~~~~~~~~~~~~3 
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HOW PURE CAN A FRACTION BE? 
(PREP-DISC ELECTROPHORESIS GIVES AN ILLUMINATING ANSWER!) 

Many researchers have seen analytical Disc Electrophoresis 
reveal heterogeneity in fractions thought to be pure, prepared 
byconventional separation techniques. Now,the high-resolution 
capabilities of the Disc technique can be put to work on the 
preparative scale to eliminate this heterogeneity in samples 
of useful size. More than a hundred investigators are already 
using Prep-Disc for separations of proteins, enzymes, poly- 
nucleotides, polypeptides and hormones. Here are just a few 
of the many materials Prep-Disc is purifying: 

isolated insulin 
granule proteins 

fibrinogen 
prothrombin 
other blood factors 
macroglobulins 
al and a2 globulins 
transferrin 
mycobacterum 

tuberculosis proteins 
milk proteins 
histones 
ribosomal proteins 
glycoprotein 
serum lipoprotein 
L-asparaginase 
pituitary gonadotropins 
LDH 
denatured collagen 

horse spleen ferritin 
staphylococcus enzymes 
cytochrome 
various plant 

enzymes and proteins 
RNA 
tumor tissue proteins 
phosphorylases and dehydrases 

from bacterial extracts 
beta glucuronidase 
saliva proteins 
mucosal cell extrasts 
polypeptides (PTH) 
body fluid proteins 
carbonic anhydrase 
placental lactogens 
isocitric dehydrogenase 
5-carboxymethyl protein 

derivatives 

APPARATUS: The Canalco Prep-Disc equipment offers unique 
advantages over any other form of large-scale gel electro- 
phoresis apparatus. Included: 

. You can use either of two 

hour) cuts of both high and low 
molec ularweightaterials, and 
for fine cuts of closely-related 

i-.'i, ix materials as w pe piesll 
pinterch angeabl e gel columns 
of three sizes allow gel prepara- 
tion outside the basic apparatus. 
You can prepare for a run while 

Prep-Disc Apparatus one is already in progress; 

? reversible electrodes (for anodic or cathodic migrating mate- 
rials) are safety-interlocked with Canalco power supplies; 
? pretested Canalco chemicals minimize or eliminate problems 
of gel shrinkage or swelling and other artifacts; 
? you get detailed procedural instructions and the full backup 
of the Disc Electrophoresis Information Center for continuing 
guidance and assistance in problem-solving. 

EVIDENCE: Shown here are typical examples, in the form of 
high-resolution analytical-Disc Electrophoresis patterns, of 
separated fractions taken from Prep-Disc columns. Each set 
shows starting material, plus one or more purified components 
separated from it. 

Whole post- transferrin slow 
rabbit albumin alpha 
serum 

Bacterial Fraction 1 Fraction 4 Fraction 6 
cell 

extract 

Mucosal Fraction 1 Horse Fraction 1 Fraction 2 Fraction 3 
cell spleen 

extract ferritin 

WIDE-TRACK FLOW 
ANALYZER Canalco's 
Wide-Track flow moni- 
tors are a useful adjunct 
to the Prep-Disc tech- 
nique, providing a record 
of fraction elution. 

Write today for a detailed bulletin.describing Prep-Disc! 

A/J CANAL INDUSTRIAL CORPORATION 
LCO 5635 Fisher Lane Dept. S-1 P 

\%/ ~ Rockville, Maryland 20852/(301) 427-1515 

Sales Offices in- 

* BOSTON * CHICAGO * CINCINNATI * CLEVELAND * DENVER 
* HOUSTON * LOS ANGELES * MINNEAPOLIS * NEW YORK 
* OTTAWA * PH ILADELPH IA.* PITTSBURGH * SAN FRANCISCO 
* WASHINGTON, D.C. 

17 1 1 1 I NOE IBE I -- 119.6 -I 4 

Shown here is a typical 
11 i , , 1 ,,1,,,,haptoglobin pattern. 

I _ l/^--_^ 
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Zonal 

ultramates 

The B'60 has been building its 
reputation for reliability for 
three years. So you know 
it's a proven performer. 
It hits 60,000 rpm with 
g-forces as high as 
405,900. And like our B-35 
ultracentrifuge (which hits 
35,000 rpm and g-forces 
to 206,200), it offers 
high volumes in com- 
bination with high 
speeds and gravities. 
IEC's new family of 
zonal rotors fits our 
ultras as easily as our 
famous swinging bucket 
and fixed-angle rotors. 
Constructed of alumi- 
num and titanium alloys, 
they afford higher vol- 
umes, increased path 
length and greater resolu- 
tion. All designs are from 
Oak Ridge-approved specs. 
Improved disc design elimi- 
nates the need for upper bear- 
ing stabilizing assembly. And 
IEC's interchangeable seal 
assembly eliminates leakage 
problems previously encoun- 
tered with other ultra high- 
speed rotating seals. 

The titanium B-XIV zonal 
rotor attains 45,000 

rpm, turns in 151,000 
g. The aluminum 

version is rated for 
35,000 rpm and has 

a maximum rcf of 
91,300 g. Both have a 

capacity of 650 ml and 
a true path length of 

51.6 mm, 
The titanium B-XV zonal 

rotor hits 31,000 rpm, 
reaches 90,500 g. The 

aluminum version is 
rated for 24,000 rpm and 

has a maximum rcf of 
57,200 g. Both have a ca- 

pacity of 1666 ml and a true 
path length of 74.7 mm, 

Our Z-15 zonal rotor designed to 
IEC specifications is unique in the 

industry: The only high speed 
plexiglass and aluminum rotor 

that offers analytical capabil- 
ities by visual observation and 

direct measurement of band 
migration during operation. Ca- 
pacity is 800 ml. The true path 

length is 94.6 mm. Information is 
available from IEC for various 

operating techniques. 

Meet IEC's beautifully matched line of ultrazonal equipment. Our B-60. Our B-35. And our 
new family of zonal rotors. With our special knack for designing special rotors, you get more 
out of your zonal program when you turn to IEC. Before you make a decision, write us. We'll 
be glad to give you all the facts including application data and resolution capability by 
particle size. 

e I NTERNATIONAL 
c EQUIPMENT CO. 

300 SECOND AVENUE * NEEDHAM HEIGHTS, MASSACHUSETTS 02194 

SCIENCE, VOL. 158 8,0 
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PAR Model TDH-9 
Waveform Eductor 
Photo #1 is an actual oscillogram of 
a signal obscured by noise - a situ- 
ation unfortunately prevalent in many 
research areas; such as, studies of bio- 
medical evoked potentials, seismol- 
ogy, spectroscopy, fluorescent life- 
time studies, and vibration analysis. 
Photo #2 shows the dramatic im- 
provement in signal-to-noise ratio 
when the noisy signal was processed 
17 NOVEMBER 1967 

by the PAR Model TDH-9 Wave- 
form Eductor. 

This new instrument employs a highly 
efficient waveform- averaging tech- 
nique, and at the same time offers the 
fastest sweep rates obtainable in sig- 
nal processing equipment of the signal- 
averaging type. Sweep durations as 
short as 100 microseconds, with dwell 
times per channel of 1 microsecond, 
are obtainable. The high resolution 
capability of the Model TDH-9 allows 
observation of waveforms or transi- 
ents which have heretofore been un- 
resolvable by averaging instruments 
employing a greater number of 
channels. 

Although the Model TDH-9 Wave- 
form Eductor sells for only $4,200, 

we invite functional comparison with 
the higher-priced digital averagers. 
We believe you will be pleasantly 
surprised. For more information about 
the PAR Model TDH-9, ask for 
Bulletin No. T-126. 
Have a noise problem? 
PAR's technical staff, unusually 
knowledgeable in signal processing 
problems and techniques as a result 
of its experience in the development 
and application of Lock-In Ampli- 
fiers, welcomes your specific inquiries. 
Please call or write. 

p\PRINCETON 
\\A\ APPLIED RESEARCH CORP. 

R Dept. G 
Box 565, Princeton, N. J., Tel. (609) 9246835 

853 



It Doesn't 
Make Sense 
Not To Have 
One Of These 

Nearby, 
Does It? 
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Nearby, 
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Order yours today 
We're sure you agree that a nearby 
Spills Bucket is one of the most basiC 
safety aids for any lab. 
So where is yours? 
Too many of us overlook this 
unglamourous essential, so we're 
conducting a campaign to put 
a Spills Bucket near every lab bench, 
The MC&B Spills Bucket contains 
about 7 Ibs. of sand and soda ash, as 
recommended by safety engineers, 
and is packed with a plastic scoop. 
You need it. 
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Active, year-round programs at MBL 
would superficially appear at odds with 
the passive, idyllic summer mecca por- 
trayed Iby Carter. In fact they are not 
a compromise, but a necessity to the 
continued success of MBL. By advanc- 
ing the waning fields of natural his- 
tory, MBL has already departed from 
its summer traditions and created an- 
other quiet, but significant revolution 
in modern biology. 

VICTOR A. ZULLO 

Department of Geology, 
California Academy of Sciences, 
San Francisco 94118 

Upward Spiral of Costs and Dues 

The recent announcement by the 
AAAS Council of an increase of over 40 
percent in membership dues raises ques- 
tions as to how AAAS funds are being 
spent. Apparently some unspecified ad- 
ditional obligations assumed by the 
Board of Directors have contributed to 
the large increase. I believe that a raise 
of this magnitude should not be made 
without some attempt to determine the 
consensus of the membership. (Perhaps 
some changes, such as placing the table 
of contents of Science on the cover, 
could even reduce present expendi- 
tures.) In any event, perhaps a majority 
of the membership would agree with 
me in feeling that every attempt must 
be made to keep the fee down, and 
that if there must be a raise, the mem- 
bership should receive a complete and 
candid explanation of the options open 
to the Board, and their reason for 
raising the fee. I am particularly con- 
cerned because AAAS income ex- 
ceeded expenses by over $100,000 in 
1966, the last fiscal year, and this ap- 
parently represents an increase over 
the excess of 1965, which was in turn 
greater than the excess of 1964. Yet, 
in 1967, fees are raised over 40 per- 
cent. 

ERNEST B. HOOK 
Division of Medical Genetics, 
University of Washington School of 
Medicine, Seattle 98105 

The statement that AAAS income 
exceeded expenses by over $100,000 in 
1966 and by smaller amounts in 1964 
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The statement that AAAS income 
exceeded expenses by over $100,000 in 
1966 and by smaller amounts in 1964 
and 1965 is correct. For 1967 there 
will be a deficit of the order of $150,- 
000. 

The options open to the Board of 
Directors were to decrease expenditures 
or to increase income. Science rep- 
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FAST! 
A new family of equipment based on a 
unique principle lets you concentrate and 
desalt aqueous solutions of large molecules 
many times faster than other techniques. 
Electro-osmosis with a special electrolyte 
pulls water and low-MW ions through dial-. 
ysis membrane at rates so fast you can 
take a 45 ml sample almost to dryness and 
zero salt in half an hour with the con- 
venient "Start Kit" (pictured below). 
The Start Kit, intended to introduce you to 
the technique, costs just $90.00 delivered 
to any point in the U.S. or Canada..Now 
available for immediate shipment, it comes 
complete with all parts (including power 
supply) and chemicals. It accommodates 
a single sample cell holding up to 60 ml 
or 3 cells holding up to 10 ml each, and can 
* concentrate at rates up to 1.5 ml per 

minute water removal; 
* desalt from 3% ammonium sulfate down 

to 1/100% in half an hour. 
Gentle low-temperature action gives typical 
enzyme activity recovery of better than 
80% after 50-fold concentration! 
The Start Kit will fully satisfy the require- 
ments of some users, and will demonstrate 
the technique's utility to others who need 
higher capacity for routine use. Larger units 
for multiple aliquots (up to 45), and for 
homogeneous samples up to dozensof liters, 
will soon be available. Other apparatus will 
permit filtering, fractionating, washing and 
sterilizing, all enhanced by electrophoretic 
phenomena. Descriptive literature is avail- 
able on all equipment. .i : .; 

. : 
Order your Start Kit 
now. Discover a pow- i 1 . 

! 
erful new way to :i !!- 
speed your work. 

"START K~~~~~~~~~~~~~~~;~S:/IT" ?~,,:~ 
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resents the principal expense, the prin- 
cipal source of income, and the 
principal benefit of membership. It 
therefore serves as the best example of 
the problem involved in the decision by 
the Board of Directors to recommend, 
and the decision by the Council to ap- 
prove, an increase in AAAS dues and 
the subscription charge for Science. 
No substantial decrease of expenditures 
could be achieved without reducing 
the size of Science. Periodic surveys 
of random samples of the members in- 
dicated they do not wish Science to be 
decreased in size. 

Since 1958 (the year of the last dues 
increase) the cost of editing, printing, 
and mailing Science for a year to one 
member has increased from $12.30 to 
$24. Income to meet this cost comes 
from dues, subscriptions, and adver- 
tising. Advertising rates have been in- 
creased annually since 1958, with the 
total increase from that year to 1968 
being over 200 percent. The pending 
dues increase will be slightly over 40 
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Chromatography Warning 

I wish to draw attention to a serious 
disadvantage in the use of either black 
or amber rubber tubing for chroma- 
tography. They contain a water-soluble 
antioxidant which has a maximum opti- 
cal absorption at 227 m/. There is also 
considerable absorption at 260 mtu and 
280 m/A, which would invalidate any 
estimation of the ratio of optical den- 
sity at these wavelengths. For example, 
on leaving a sample of distilled water 
in a piece of unused tubing, the optical 
density at 280 m,u was greater than 1 
after 24 hours. Boiling the tubing in 
detergent for 1 hour had little effect in 
reducing this absorption. 

At best, use of this tubing for 
chromatography, and measurement at 
280 mjA may slightly raise the back- 
ground value, but should the flow of 
the solution be stopped for a time and 
started again, it is quite possible to 
obtain a spurious peak owing to a build- 
up of antioxidant by slow diffusion 
from the rubber into the solution. 

W. ROBERT MIDDLEBROOK 

Department of Biology, 
Brandeis University, 
Waltham, Massachusetts 02154 
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Laboratory Columns 

tQWj A product of over six years' 
research know-how 
brings you these"exclusive" 
column features: 

I AQUEOUS AND ORGANIC SOLVENT SYS- 
TEM COLUMNS-only columns specially de- 
signed for use in these chromatographic systems 

2 MIXING CHAMBER-of less than 1/10% of 
bed volume minimizes sample dilution to insure 
optimal zone sharpness for critical separations 

3 INERT NYLON OR TEFLON NETTING-on the 
sample applicator, bottom endpiece or flow 
adaptor eliminates adsorption of biologic material 

4 DESCENDING TO RECYCLING OR UPWARD 
FLOW-easily converted by replacing both end- 
pieces with new Sephadex Flow Adaptors 

5 SAMPLE APPLICATOR-distributes the sam- 
pie evenly over the bed surface to insure sharp 
zones for critical separations and protects as 

RECYCLING well as stabilizes the bed 
UPWARD FLOW 
CHROMATOGRAPHY 
WITH NEW 6 SPECIAL DESIGN BED SUPPORT-eliml. ADAPTOR 

nates troublesome sintered glass disc 
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AVAILABLE SEPHADEX COLUMNS AND ACCESSORIES 
SEPHADEX COLUMNS 
AQUEOUS SYSTEMS 

ACCESSORIES 
Size Cooling Sample Flow 

Type cm Jacket Applicator Adaptors 
K 9/15 0.9x15 - - - 
K 9/30 0.9x30 - - _ 
K 9/60 0.9x60 -- - 
K 15/30 1.5x30 - - _ 
K 15/90 1.5x90 - - 
K 25/45 2.5x45 -S 0 
K 25/45 "Jacketed" 2.5x45 S S O 
K 25/100 2.5x100 S O 
K 25/100 "Jacketed" 2.5x100 S S O 
K 50/100 "Jacketed" 5.0x100 S - S 

SEPHADEX COLUMNS "SR" 
RESISTANT TO ORGANIC SOLVENTS 

SR25/45 2.5x45 - -S 
SR25/100 2.5x 100 - - S 

S -- Standard Accessories O = Optional Accessories 
FLOW ADAPTORS* 

Flow Adaptors To fit all K 25 Sephadex Lab. Columns 
*Two Flow Adaptors should be used when conducting upward flow or recycling chromatography. 

Information Service A comprehensive reference list, abstract cards, and other informa- 
tion on Sephadex products are available. Direct inquiries on your letterhead to the local 
Pharmacia representative or to: 

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

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

Few things in life are more enraging 
than being told publicly that one's 
work "may well be of value," especial- 

ly if that statement is based on untidy 

and, in places, self-contradictory argu- 
ments. The tone of the little gem prof- 

fering all this is, moreover, so in- 

sufferably pedantic that my esteem for 
Science's editorial discretion has fallen 

to a new low (K. F. Schaffner, "Anti- 

reductionism and molecular biology," 
11 Aug., p. 644). 

Schaffner's logical troubles start at 

the beginning of his paper with the 

well-known error of the excluded mid- 

dle. To him, the only alternative to 

absolute reductionism is antireduction- 

ism, just as in the early days of Chris- 

tianity all non-Christians were heathens. 
Thus he places Glass, Commoner, and 

Elsasser in the antireductionist camp 
by definition, and proceeds to dress 
them down. As I understand these 
men (taking into account the tenor 

of their entire statements, not just 
of one less felicitous passage), 

they are anything but antireductionist. 

They acknowledge the tremendous 
strides made by the molecular biologists 
in reducing the mysteries of genetics 
to a chemical mechanism, but caution 

against the overgeneralization that 

everything biological can now be re- 
duced to chemistry. Pure reductionism 
is a vast generalization based on a not- 
so-vast amount of evidence. It is a 

canon of faith and, as such religious 
assertions go, can neither be proved 
nor disproved. Thus, some of the argu- 
ments intended to demonstrate that 

there can be no such thing as com- 

plete reductionism are indeed a bit 

quixotic, since they assail a windmill 
that has not even been demonstrated 
to be there. The spectacle of Schaffner's 
counterattack is no less than comic. 

Observe some of the slapstick: In 
order to "clarify the issue" and show 
where Glass misses the mark, Schaffner 

pulls John von Neumann out of his 
holster and lets fly with the big bang 
of the latter's demonstration that quan- 
tum mechanics cannot contain any 
"hidden parameters" that would turn 
the stochastic theory into a determinis- 
tic one. This profound observation 
demonstrates then (says Schaffner) that 

Bentley Glass did not do his home- 
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biological entities with physicochemical 
entities and explanation of the biologi- 
cal entities' behavior on the basis of 
either causal or statistical laws involv- 

ing physicochemical terms would entail 
a contradiction." I wonder if it has 
occurred to Schaffner that, in order to 
pull off this feat of reasoning by 
analogy, it would have behooved him 
to present "an appropriate axiomatiza- 
tion ... etc.," so that he can at least 
demonstrate that the two systems be- 
ing analogized here (quantum mechan- 
ics and biology) are indeed iso- 
morphic with respect to the question 
at issue. If they are not, the whole 
argument is vacuous. The punch line 
to this joke comes on the next page, 
when Schaffner invokes Ashby's notion 
of homomorphism to propose that there 
may exist an operator 0 which would 
enable one to transform chemical sys- 
tems to biological ones, and vice versa. 
If this is not a "hidden parameter," 
I'd like to be shown one. 

And all this time Schaffner, true to 
form, keeps missing the glaringly obvi- 
ous point that especially Elsasser is 
making: biological phenomena may 
sometimes (and eventually, perhaps al- 
ways) be explained a posteriori in terms 
appropriate to lower levels of organiza- 
tion, such as molecular systems; the 
lower system, however, does not predict 
even the existence of the higher one, 
leave alone its organization. 

Schaffner almost puts his foot into it 
when, again through the medium of 
Ashby, he points out that an engineer 
in building a bridge is working with a 
homomorphism of an "atomic" system 
(through the magic of operator 0). 
The parable of the engineer has ex- 

actly the opposite moral of what 
Schaffner tries to imply, and is com- 

monly used by adherents of less ex- 
treme viewpoints. The engineering fact 
that an I-beam of given weight will 
support more load than a square rod 
of the same weight is not predictable 
from thermodynamics, because this dis- 
cipline does not consider the form or 
morphe which a substance can be made 
to assume. If such considerations are 
introduced into thermodynamics after 
the fact, some clever fellow may quite 
well demonstrate that the engineers 
have been right all along, which fact 
is comforting to know, 'but is wholly 
irrelevant to either thermodynamics or 
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direct-order 

supply catalogs 
and get same-day-shipment service on 
all these off-the-shelf Nuclear items: 
Vials Storage Cabinets 

Primary Fluors Syringes 
Secondary Fluors. Filters 
Standards Absorbent Paper 
Solvents Printer Paper and 

Quench Sets Ribbon 

Planchets and Sample Dryer 
Holders Warning Tapes and 

Counting Gas Signs 

Test Sources 

from the nearest of our coast-to-coast 
stockpoints. Direct-to-you delivery 
means you can now fill every need 
whenever you feel the need. And who 
knows your analyzer supply require- 
ments better than the instrument man- 
ufacturer? Other catalogs list supplies 
for IR, UV, GC, pH, Atomic Absorption, 
Aquameters & Titrators, Pumps & Fit- 
tings. Order the specific catalogs you 
need now and take advantage of spe- 
cial introductory offers. Contact your 
nearest Beckman office or write direct 
for Data File No. 1301E. 
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One good Uvicord deserves another 
So we made Uvicord II 

Everyone who has used an LKB Uvicord knows that a highly 
efficient, dependable, simple to use flow analyzer is an 
economical investment. 

The new Uvicord II, like the Uvicord I, is designed to de- 
tect, locate and quantitate interesting fractions of UV- 
absorbing compounds during chromatographic or electro- 
phoretic separation. 

The Uvicord II has some interesting additional features: 

Protein chemists will be interested in its performance; at 
280 mr, (proteins), and at 254 mr~ (nucleic acids and their 
derivatives), it is often superior to much more expensive 
spectrophotometers. 

Using a stable long-life, low-pressure mercury lamp as the 
primary source, providing radiation at 254 mJL, the new 
monitor is equipped with a unique light converter; the 
254 mek radiation excites a transparent rod which fluo- 
resces strongly, emitting UV-light in a narrow band of 
mean wavelength 280 m/~. Unwanted radiation is elimi- 

nated by using high transmission, LKB interference filters, 
and a black glass filter. 

High baseline stability (100 % T): heating coil and insula- 
tion of light source compartment compensate for normal 
ambient temperature fluctuations. 

Of course we have made Uvicord II suitable for coidroom 
use but we have made it easy to operate with a built-in 
temperature control which allows adjustment over a range 
0oC - 30?C. 

Good electrical and light source stability provide clean 
curves even though the sample receives a minimum UV- 
dosage, and good optical properties give minimal stray 
light and high accuracy even where there is strong solvent 
absorption. 

These specifications, combined with the superior flow 
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will benefit from molecular genetics, 
notwithstanding the bright prophesies of 
the late H. J. Muller. 

Schaffner continues: " . . no evi- 
dence has !been unearthed in our in- 
quiries . . . that would argue positively 
and persuasively for the inherent au- 
tonomy of biology." What about neces- 
sary and sufficient conditions? Life is 
the necessary and sufficient condition 
for natural macromolecular systems, 
but macromolecules, though necessary, 
are not sufficient for life (at least not 
until someone actually synthesizes life). 
Similarly, !biology implies biochemistry, 
but not the other way around. 

There has been an interesting progres- 
sion in the titles on the doors of the 
people who study fractionated life in 
test tubes. They used to call their 
work "organic chemistry," but soon 
found that "physiological chemistry" 
would be more appropriate, and "bio- 
chemistry" even better (more general 
and easier on the tongue). "Molecular 
biology," though not quite so euphonic, 
sounds much more impressive and 
gives one the illusion of being a biolo- 
gist instead of a chemist. In the wake 
of the great successes in genetics, it 
appeared a simple matter to declare 
that genetics is central to all of biology, 
and thus the "molecular" may as well 
be dropped from the title, leaving 
Biology, pure and simple. All that re- 
mains to be done now is to dispose 
of what used to be called biology and 
relegate it to Siberia Iby insinuating 
that it has no "real autonomy" (that 
is, is really illegitimate), and thus has 
no right to the throne. In fairness it 
must be said that this is more genteel 
than outright assassination, but who is 
going to mind the store in anatomy, 
embryology, phylogeny, ecology, tax- 
onomy and all the other "classical" 
fields of biology? Reductionist philos- 
ophers maybe? After all, research in 
these fields may well be of value 
(heuristically speaking, of course), so 
somebody ought to do it. 

WILLEM A. VAN BERGEIJK* 

Center for Neural Sciences, 
Indiana University, Bloomington 47401 

*Deceased 8 October 1967.-ED. 
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. . Schaffner points up my con- 
tention that the arguments centering 
around reductionism and quantum 
mechanical theory involve mainly physi- 
cal theoreticians-not practicing biolo- 
gists. ... Still, we are all natural 
scientists living in the same universe, 
and hopefully the borders of our sci- 
ences will become less and less dis- 
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tinct as we gain a more comprehensive 
view of our surroundings. Surely, Bent- 
ley Glass should have no quarrel with 
anyone for attempting to provide phys- 
ical explanations for biological phe- 
nomena; this approach is quite com- 
monplace and often successful. But, 
it is a relatively heavy reliance on 
the inductive method, coupled with a 
deeply ingrained appreciation for the 
comparative and evolutionary ap- 
proaches to understanding organisms, 
which largely set the biologist apart 
from the physical scientists and psychol- 
ogists. However, one would not be cor- 
rect in equating differences in ways of 
looking at natural phenomena with 
any fundamental autonomy of the vari- 
ous sciences. More effective two-way 
exchanges of data and viewpoints seem 
desirable. In this regard, academic argu- 
ments, such as Schaffner's, have their 
heuristic value; but it seems to be he, 
who would attach the title "antireduc- 
tionist" to others, who gives this term 
an aura of connotation which would 
be, I am sure, quite alien to the would- 
be "attachees." Perhaps those work- 
ing in the so-called classical areas of 
biology might be called "nonreduction- 
ists" (if any title is really necessary), 
but I seriously doubt that this labeling 
would delineate any significant areas of 
ideological opposition among present- 
day biologists. 

KENT E. CHERNETSKI 

Department of Zoology, 
University of Florida, Gainesville 32603 

It seems to me that Schaffner's argu- 
ment entirely misses the point of the 
problem. Consider, the following well- 
known case: 

The pituitary gland in vertebrates 
controls, via adrenocorticotropin, the 
hormone production of the adrenal 
glands; the steroid hormones produced 
by these glands control the activities 
of enzymes that in their turn control 
a num,ber of important metalbolic reac- 
tions of various types of cells. More- 
over, when the concentration of the 
steroid hormones circulating in the 
blood exceeds a critical level they in- 
hibit the hormone production of the 
pituitary gland by a characteristic feed- 
back mechanism. In this way a func- 
tional complex is built up that obeys 
a specific set of rules. 

Now there can be no doubt that 
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nomena to the level of physicochemi- 
cal data. The important point is that, 
no matter how complete our biochemi- 
cal knowledge, the specific organization 
of the hormonal-enzymatic system just 
mentioned could not be deduced from 
molecular data, just as the grammar of 
a language cannot'be deduced from a 
knowledge of its alphabet, and a poem 
by e.e. cummings cannot be deduced 
from a knowledge of English grammar. 
To state "research in classical biology 
may well be of value" is not even an 
understatement, it is a complete mis- 
statement of the problem, because if 
this so-called "classical biology," that 
is, the study of biological systems rather 
than that of biological elements, did 
not exist, molecular biology would have 
no pegs to hang its data on. 

Biology is not really concerned with 
the "reduction" of one set of data to 
another set of data, but with the study 
of relationships on different levels of 
organization. The discovery of rela- 

tionships on, say, the organismic level 

may be just as significant as the dis- 

covery of relationships on the molecu- 
lar level, and the fascination of mod- 
ern molecular biology has nothing to do 
with the claim sometimes made that 
all biological phenomena can now be 
reduced to physicochemical data. Rather 
it is due to the fact that out of a 
certain biological stalemate we have 
become explorers again, that we have 
learned to make generalizations on a 
level of organization that practically did 
not exist just 25 years ago. 

WOLFGANG WIESER 

Department of Zoology, 
University of Innsbruck, Aulstria 

Instead of trying to reduce biologi- 
cal phenomena to the laws of physics 
and chemistry, perhaps we should re- 
verse ,our point of view-similar to 
what the Copernicans did; that is, in- 
stead of looking backward in terms 
of reductionism, look forward in the 
direction of time's arrow and contem- 
plate the problem from where the story 
of evolution began, from the interstellar 
cloud of hydrogen. From this point of 
view, it becomes immediately clear that 
every element of the periodic table rep- 
resents a new quality which emerged 
as a result of changes in quantity-of 
atomic particles, energy levels, or what- 
ever units you wish to use. We are 
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dealing with a principle which states 
that changes in quantity transforms into 
changes in quality. Furthermore, if we 
define quality as the sum of all the 
properties of an object at whatever 
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levels they are studied, it becomes evi- 
dent that by choosing the units which 
have undergone quantitative changes 
properly, we may associate with the 
change the emergence of a new quality. 
In this manner we can keep going up 
the scale of levels in the whole proc- 
ess of evolution: chemical, biological, 
and even social. 

BENJAMIN DE LEON 

25 Van Velsor Place, 
Newark, New Jersey 07112 

My position can be stated in three 
points: (i) Current advances in molecu- 
lar biology have provided strong evi- 
dence for the thesis that biological or- 
ganisms are explicable in terms of 
chemistry. The evidence is not, how- 
ever, conclusive. To provide conclusive 
evidence for the reduction, all biologi- 
cal phenomena (and most likely, bio- 
logical theories) would have to be ob- 
tainable; that is, derivable from the 
theories of chemistry supplemented 
by what 1 have termed elsewhere (1) 
as appropriate "reduction functions." 
These functions are formally and func- 
tionally equivalent to the part which a 
"transformation" or "operator" plays 
in effecting reductions. They identify 
entities of the reduced science with 
entities or groups of entities of the 
reducing science (2). The recent investi- 
gations of C. Yanofsky and his co-work- 
ers (3) can be seen as attempts to 
determine some of these reduction func- 
tions. (ii) The complexity of organic 
molecules, especially as regards tertiary 
structure and its chemical consequences, 
may never be fully explicable in chemi- 
cal terms without adding sentences 
which describe this structure and which 
function as initial conditions, to the 
chemical theories anfearing in the ex- 
planans. This thesis about the role 
of initial conditions admits of a natural 
extension to organ systems intercon- 
nected by hormonal messengers. Here, 
as in the previous case, a change in 
the arrangement would affect the sys- 
tem's behavior, as an interchange of a 
capacitor and of a resistor in a radio 
would alter that device's performance. 
Few, however, would contend that a 
radio is not explicable in terms of elec- 
trical theory. [See Polanyi (4) for a 
contrary view.] (iii) Arguments put for- 
ward to demonstrate that chemistry 
(or physics) cannot ever reduce biology 
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it would be silly to conclude from this 
assertion that ibiology (in the classical 
sense) ought to be given up. In con- 
nection with points (i) and (ii) it is clear 
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By a factor of up to six. How? With Nuclear- 
Chicago's new Digital Actigraph? Ill-the 
fast digital/analog paper-strip radiochroma- 
tography system. It's designed for speed 
and reliable, quantitative data. 

FAST BETWEEN PEAKS 
For example, Digital Actigraph III automat- 
ically senses low-activity areas between 
peaks. Then it stops counting and speeds up 
the paper strip and the recorder (up to 325 
cm/hour) to the next peak-with no loss in 
time synchronization. This acceleration is 
particularly advantageous for widely-spaced 
radioactive fronts or for strips that require 
slow scan-speeds due to their low activity. 
ACCURACY, TOO 
Digital Actigraph III has a built-in digital 
rate-gate and exclusive pulse-stepped drive 
motors. These features ensure that decelera- 
tion and resumption of counting upon enter- 
ing a peak are virtually instantaneous- 
essentially no counts are lost. All of which 
makes it possible to sense activity peaks with 
better than 97% accuracy in most cases. 

PLUS DIGITAL INTEGRATION 
This new paper-strip radiochromatography 
system also incorporates a fast digital inte- 
grator, which automatically quantitates the 
activity in each individual peak. And it prints 
out this data with virtually no loss of counts 
during printout. It'll also print out a running 
subtotal of the peaks, if desired. 

HOW ABOUT TLC? 
Is your interest thin-layer radiochromatog- 
raphy? The Digital Actigraph 111 is easily 
adapted for that kind of work too. 

Find out more about Digital Actigraph 1li- 
the fast system that outperforms all the 
others. Ask your local Nuclear-Chicago 
sales engineer, or write to us. 7-24. 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & Co. 
349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 

862 

By a factor of up to six. How? With Nuclear- 
Chicago's new Digital Actigraph? Ill-the 
fast digital/analog paper-strip radiochroma- 
tography system. It's designed for speed 
and reliable, quantitative data. 

FAST BETWEEN PEAKS 
For example, Digital Actigraph III automat- 
ically senses low-activity areas between 
peaks. Then it stops counting and speeds up 
the paper strip and the recorder (up to 325 
cm/hour) to the next peak-with no loss in 
time synchronization. This acceleration is 
particularly advantageous for widely-spaced 
radioactive fronts or for strips that require 
slow scan-speeds due to their low activity. 
ACCURACY, TOO 
Digital Actigraph III has a built-in digital 
rate-gate and exclusive pulse-stepped drive 
motors. These features ensure that decelera- 
tion and resumption of counting upon enter- 
ing a peak are virtually instantaneous- 
essentially no counts are lost. All of which 
makes it possible to sense activity peaks with 
better than 97% accuracy in most cases. 

PLUS DIGITAL INTEGRATION 
This new paper-strip radiochromatography 
system also incorporates a fast digital inte- 
grator, which automatically quantitates the 
activity in each individual peak. And it prints 
out this data with virtually no loss of counts 
during printout. It'll also print out a running 
subtotal of the peaks, if desired. 

HOW ABOUT TLC? 
Is your interest thin-layer radiochromatog- 
raphy? The Digital Actigraph 111 is easily 
adapted for that kind of work too. 

Find out more about Digital Actigraph 1li- 
the fast system that outperforms all the 
others. Ask your local Nuclear-Chicago 
sales engineer, or write to us. 7-24. 

NUCLEAR-CHICAGO 
CORPORATION 
A SUBSIDIARY OF G. D. SEARLE & Co. 
349 E. Howard Ave., Des Plaines, III. 60018 U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. 

862 

that "classical" biology has much to do, 
though I do not think that one can 
build up a philosophy of "emergent 
vitalism" or some type of system of 
"levels of emergence" out of this ad- 
mission. 

With regard to van Bergeijk's letter, 
it seems to me that we may legitimately 
take "antireductionist" to mean a per- 
son who does not believe that physics 
and chemistry can ultimately explain 
all of biology. There are no biologists 
who do not acknowledge the utility of 
some chemistry. In line with points (i) 
and (ii) above, I cannot and need not 
show an "isomorphism" of the type 
van Bergeijk asserts I must. It is suf- 
ficient on my position to show that the 
antireductionist has not shown that an 
"isomorphism" cannot be established. 
[Actually a simple isomorphism will 
not do (1).] It also seems that a claim 
in favor of the reductionist position in 
biology is no more a "canon of faith" 
than the quantum chemists' claim that 
quantum mechanics will ultimately be 
able to account for all of chemistry. 
I think I have indicated sufficiently 
well what the role of an operator like 
0 is under point (i) above; van Bergeijk 
has apparently misunderstood its func- 
tion-it is certainly not a "hidden 
parameter." He notes that though "bi- 
ological phenomena may sometimes 
(and eventually, perhaps, always) be 
explained a posteriori in terms ap- 
propriate to lower levels of organiza- 
tion . . . the lower system, however, 
does not predict even the existence 
of the higher one, leave alone its or- 
ganization." This point is essentially 
the same as the thesis I present in the 
section of my article under the sub- 
head "Organization and Emergence." 
Since the point can easily be miscon- 
strued, however, let me refer to point 
(ii) above, and also note that I stated 
in my article that the "chemistry of 
biological evolution. .. . [is] a significant 
exception to this point." For in this 
area of inquiry, we do wish to provide, 
at least plausible arguments, as to 
how the organization of the more com- 
plex chemical and biological systems 
came about. Experiments suggested by 
the Oparin hypothesis have been fruit- 
ful enough to indicate that the argu- 
ment van Bergeijk is making is not 
a liability to the reductionist position. 
In regard to his I-beam example, the 
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ics will entail the correct engineering 
claim which van Bergeijk refers to. 
Why he brings in thermodynamics is 
not clear. Finally, it would seem ac- 
cording to all current theories, and 
without admitting arguments based on 
an appeal to ignorance, that the macro- 
molecule(s) of proper organization will 
be "living"-there is no clear evidence 
to the contrary. 

In Chernetski's letter, I note that 
there are important scientific and philo- 
sophical problems about reductionism 
that will eventually have unambiguous 
answers; namely, whether chemistry 
(and physics) is in fact fully adequate 
to explain all of biology. Classical bi- 
ologists might currently be called non- 
reductionists if it is kept in mind that 
ultimately their work will be viewed as 
having assisted in establishing either 
the reductionist or antireductionist 
thesis. 

With respect to Wieser's comments, 
I believe that my discussion under 
point (ii) indicates what my position is 
on the explanation of the hormonal- 
enzymatic system to which he refers. 

Finally, to turn to De Leon's sugges- 
tions, permit me to note that the word 
"quality," from both scientific and phil- 
osophical points of view, is notoriously 
obscure. Nevertheless I have no doubt, 
if we assume the "'big bang" theory 
without cyclical reoccurrence of the fire- 
ball, that novel combinations and new 
"qualities" have appeared. The ques- 
tion at issue is whether a physical the- 
ory-which is essentially a timeless 
entity somewhat like a number-could 
account for these novelties, such as 
nuclear physics plus quantum mechan- 
ics accounts for the periodic chart 
and for the density, hardness, melting 
points, color, and acidity of many ele- 
ments and compounds. To date, I do 
not think that the word "level" has 
ever been given a precise operational 
definition. At this point I am inclined 
to simply reassert the theses made part- 
ly under the subhead "Organization and 
Emergence" in my article, and partly 
under point (iii) above. 

KENNETH F. SCHAFFNER 

Department of Philosophy, 
University of Chicago, 
Chicago, Illinois 60637 
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A growing number of secondary schools, colleges 
and universities are teaching the basics of these 
modern techniques. In times past, the teacher who 
wanted to add them to his program was faced with 
time-wasting improvisations ... his only alterna- 
tive was to purchase expensive apparatus designed 
primarily for the technical or advanced research 
laboratory. There was a genuine need for student- 
level apparatus and text. 

UNIKIT systems answer this need. They enable 
a teacher to present sophisticated material with 
equipment designed specifically for students. UNI- 
KITS feature simple, inexpensive apparatus created 
for flexibility, and adaptable to an entire range of 
teachiing level experiments. 

A 240-page teaching manual is an indispensible 
part of each UNIKIT. It includes a comprehensive 
treatment of paper and thin layer chromatography 
and electrophoresis, from both a theoretical and 

practical standpoint. The history, theory and prin- 
ciples of these techniques are treated quite thor- 
oughly; and it contains a large number of ex- 
periments. A feature of the manual is the large 
number of colored plates which show the actual 
separations which should be obtained. The man- 
ual is not an advanced treatment of chromatogra- 
phy, but rather is designed for students who are 
starting to learn. It is not so elementary, however, 
that teachers cannot lead their students easily into 
more advanced techniques. In fact, several special 
projects are suggested in the manual. 

Each UNIKIT contains all materials and appara- 
tus necessary for teaching by demonstration and 
experimentation. 

UNIKIT No. 1 - Paper Chromatography 
and Electrophoresis ........................$127.50 

UNIKIT No. 2-Thin Layer 
Chromatography ..............................$122.50 

For your copy of an 8 page, color brochure, please write: 

OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE 0 UNION, NEW JERSEY 07083 0 U.S.A. 
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Meeting World Food Needs 

This year has been favorable for the world's food crops. India has 
enjoyed an especially good monsoon. Thus the long-term aspects of the 
war on hunger can be contemplated in a relatively crisis-free atmosphere. 
A valuable stimulus to thinking about the struggle is a new book* issued 
by Iowa State University, which includes chapters by many of this 
country's leading experts on world food problems. Some of the contrib- 
utors make optimistic predictions of long-term success. Others are less 
cheerful, and they advance very good reasons. One conclusion to be 
drawn from reading the book is that United States policy toward the 
underdeveloped countries has not been well formulated. 

The bases for optimism are twofold. Birth control campaigns are meet- 
ing with partial success, and there is some improvement in agricultural 
practices. A Rockefeller Foundation program conducted in Mexico is 
noteworthy. This program has developed varieties of wheat especially 
suitable for cultivation in Pakistan and other tropical and subtropical 
countries. Pakistan is also making effective use of additional products 
of modern technology, including nitrogenous fertilizer. 

As compared with the magnitude of the problems, however, progress 
so far is small. The world's population continues to increase at the rate 
of about 70 million per year. In the underdeveloped countries the death 
rate is dropping and half of the population is below the age of 15. As 
those already born reach sexual maturity, a further enhancement of 
population growth could occur. In many regions the birth rate is in the 
range 40 to 50 per 1000. For the long-term, the rate must be brought 
down to about 15 per 1000. 

The potential for increasing the available food supply seems great. 
Use of improved grains, fertilizers, and pesticides could enlarge the food 
supply of the underdeveloped countries by as much as a factor of 4. N. S. 
Scrimshaw states that "in developing countries where there is little or no 
insect or rodent control either in the field or during storage, more than 
half of the food produced is lost before it reaches the consumer." The 
amount of food lost in this way is many times the total U.S. production. 

Achieving the possible increase in food supply is not a simple matter. 
Development of high-yielding varieties suitable for growth in many 
tropical regions has not been achieved. Fertilizers and pesticides are 
costly. Improvement of agricultural practices is slow in countries where 
the farmers are illiterate. Worse still, there are few to instruct them in 
such practices. The so-called intellectuals disdain any connection with 
farming. 

The role of the United States government in the war on hunger has not 
been well thought out. Supplying food to the needy has been a human- 
itarian effort. However, a side effect of this disposing of surplus com- 
modities has been to discourage production of food in the recipient 
nations by depressing prices, and to attenuate local responsibility and 
initiative. Our government has spent billions of dollars in supplying food 
from the United States, but only a small fraction of this sum has been 
spent on helping the recipients to help themselves. 

The war on hunger will continue for a long time. With our surpluses 
disposed of, we should abandon the quixotic goal of growing crops to 
meet most of the world's food shortages. We should formulate new 
policies-including massive support for birth control-designed to assist 
in many ways those who make an effort to help themselves. 

-PHILIP H. ABELSON 
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Press, Ames, 1967). 
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Experimental setup shows the 2801A Quartz Thermometer measuring temperature difference between ice-point and triple-point of water. Verification 
of the internationally recognized difference of 0.0100? C demonstrates the instrument's practical high resolution. Measurement time: 10 seconds. 

Touch-and-read temperature 
measurements to 0.0001?resolution. 

The Hewlett-Packard 2801A Quartz Thermometer is the 
most accurate, simple-to-use, direct-reading temperature 
measuring device available. 

Dual inputs enable the quartz thermometer to measure the 
absolute temperature at two points, or the temperature 
difference between them. Press one button to select the 
temperature to be displayed; press another button to select 
the resolution you want... 0.01, 0.001 or 0.0001 . That's 
all it takes. Nothing to balance or adjust. 

Recording measurements are equally simple-just connect 
a Hewlett-Packard printer. A digital output for this purpose 
is standard. Analog recordings-with resolution to 0.01? 
full scale-may be obtained with an HP digital-analog 
converter and strip-chart recorder. 

Applications of the quartz thermometer include use as a 
laboratory standard for calibrating other types of thermom- 
eters and temperature controllers, and in chemical analysis, 
where its high resolution, difference measurement capa- 
bility and recorder output make it ideal for calorimetric 
experiments, and for determinations of molecular weight 
and solvent purity through observation of boiling-point 
elevation and freezing-point depression. 
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The quartz thermometer also may be used for ocean and 
deep-hole temperature studies, because this measurement 
technique allows sensors to be as far as a mile from the 
instrument, with no loss in accuracy. Probes ruggedized 
to withstand 10,000 psi environments are available for 
such applications. 
The 2801A Quartz Thermometer is available with readout 
in ?C or ?F, and with a choice of six different probe con- 
figurations. Price, including two probes, $3250. 

For more information, call your local HP field engineer 
or write Hewlett-Packard, Palo Alto, California 94304; 
Europe: 54 Route des Acacias, Geneva. OG7o0 

HEWLETT PACKARD 

ANALYTICAL INSTRUMENTS 
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SORVALL angle and horizontal rotors come right to the point... 

GYRO-ACTION 

DIRECT 

DRIVE 

Patented, Gyro-Action Direct Drive is one of the main reasons so many researchers and 
technologists specify SORVALL centrifuges. This drive permits the rotor maximum free- 
dom of action, and gives smoother acceleration, run, and deceleration, than any other 
drive in the low-speed to superspeed range. Precipitate resuspension problems during 
braking are eliminated. This drive allows for a certain margin of rotor load imbalance. 
Many rotor loads need only visual equalization prior to centrifugation. Rotors are merely 
set down onto this drive and a positive "coupling" is obtained without use of any tools. 
Illustrated here is the RC2-B Superspeed Automatic Refrigerated Centrifuge (49,500 x 
G). Other SORVALL centrifuges with this exclusive feature are SS-3 Automatic and the 
SS-4 Manual (34,800 x G), the RC-3 Automatic Refrigerated (6,975 x G); and the GLC-1 
General-Laboratory Automatic (4,950 x G). For the many other advantages, just write: 
Ivan Sorvall, Inc., Norwalk, Connecticut 06852. * a RL 

For additional information, ask 
for Bulletin Sc-11GRC-2 
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730 Third Avenue,. New York, N. Y. 10017 

Please mail the new Life Insurance Guide and a personal illustration. 
Your 

Name _ . Date of Birth.___ 

TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
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Please mail the new Life Insurance Guide and a personal illustration. 
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954 954 

procedure, presented evidence that the 
membrane conductance measured in the 

presence of potassium as the only in- 
ternal and external cation is inde- 

pendent of ionic concentration from 
550 mM to 100 mM, thus supporting 
the notion that the membrane has nega- 
tive charges in the so-called potassium 
channel. Similar results were obtained 
with sodium as the only internal and 
external cation. The steady state con- 
ductance ratio, Gj to GNa, was shown 
to be equal to 8 for concentrations of 
550 mM. 

J. E. Rose (Madison, Wisconsin) 
discussed the discharge characteristics 
of single auditory nerve fibers of the 

squirrel monkey. In a response to a 
tone of low frequency the discharges 
of a fiber are spaced at intervals which 

group around integral multiples of the 

period of the stimulating tone regard- 
less of the frequency or intensity of an 
effective stimulus. 

R. Santolaya (Mendoza, Argentina) 
examined the neurons in the giganto- 
cellular nucleus of the medulla oblon- 

gata of the rat with electron micros- 

copy. Three types of synaptic com- 

plexes were described: axodendritic, 
axosomatic and axoaxonic. Some axo- 
somatic synapses exhibit the en pas- 
sant modality. The amount and va- 
rieties of synapses in the neurons 
studied lead one to conclude that im- 

portant temporospatial phenomena will 
occur in their mechanism of stimula- 
tion. 

W. V. Slack (Madison, Wisconsin) 
discussed the use of the Laboratory 
Instrument Computer (LINC) to inter- 
view patients directly regarding their 
medical symptoms. A program dealing 
with the symptoms of allergy (presently 
being researched at the University of 

Wisconsin) was translated into Spanish 
and used to interview two patients from 
the University of Chile Hospitals. In 

addition, the use of the LINC to inter- 
view physicians directly regarding their 

findings on patient examination was 
described and demonstrated. 

B. Weiss (Rochester, New York) 
gave two formal lectures and two sets 
of demonstrations devoted to the ex- 

perimental analysis of behavior. The 
first lecture and set of demonstrations 
outlined the principles of behavior and 
their applications to investigations of 
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perimental analysis of behavior. The 
first lecture and set of demonstrations 
outlined the principles of behavior and 
their applications to investigations of 
the behavioral effects of drugs. The 
second lecture discussed the application 
of digital computers to the experimental 
analysis of behavior. The second set of 
demonstrations employed the LINC 
and an actual experiment with pigeons. 

SCIENCE, VOL. 158 

the behavioral effects of drugs. The 
second lecture discussed the application 
of digital computers to the experimental 
analysis of behavior. The second set of 
demonstrations employed the LINC 
and an actual experiment with pigeons. 

SCIENCE, VOL. 158 

.m!D~~~~~~~~~~~~M!. C, 
, .m!D~~~~~~~~~~~~M!. C, 
, 



This little ultrasonic kit 

from Blackstone does 

a very large number 

of very small jobs. 

/' 

And in very short order. 

This kit is the perfect laboratory combination 
of ultrasonic probe and cleaner with an inter- 
changeable single generator. 
BPO Ultrasonic Probe is ideally suited for cell disruption of 
small biological samples, dispersal of steroids, degassing and 
deaeration of oils and other viscous fluids, emulsification of 

liquids and acceleration of chemical reactions. Compact de- 

sign allows operator complete freedom of movement in reach- 
ing all areas of his work. 

CT.5 Cleaning Tank, developed for use with a water-base 
detergent, enables precision ultrasonic scrubbing for contam- 
inated small parts and instruments. Tank is detachable from 
transducer housing for ease in filling, emptying and cleaning. 
Solid State Generator can be used interchangeably with either 
the BPO Probe or the CT.5 Cleaning Tank. 0 to 100% power 
control allows you to select the most efficient power output 
for your work, or for maximum cleaning efficiency. 
Here are some actual applications: 
* Probe: Disrupts pills with water-insoluble coating in one minute 

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

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

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

v BLACKSTONE ULTRASONICS, Inc. 
600 Howard St. * Sheffield, Pa. 
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Before you 

specify your next 
centrifuge... 

You will want 

to check the 

extra versatility, 

greater capacities 

and lower cost of 

Lourdes Centrifuges 

Greater Capacity 4,000 ml to 12,500 x G. 
(Lourdes Beta-Fuge A-2) 

Increased Versatility Wider speed ranges, combining low- 

speed, super and ultra-speed in one unit. (Lourdes Clini-Fuge 30-R) 

Rotors are interchangeable without adaptors. 

Lourdes Beta-FugeT.M A-2 
4,000 ml to 12,500 x G. Auto- 
matic. Refrigerated. For batch 
or continuous flow. Takes 15 
interchangeable heads. 

. . . $2,570 with rotor. 

Lourdes t-M 
Versa-Fuge 
Bench Type 
For batch and 
continuous flow. 
Super-speed. 

Versatile. 
Speeds to 
17,000 rpm. 
Forces to 
34,800 x G. 
. . . $420 

Lourdes Clini-FugeT*M 30-R 
Automatic. Refrigerated. For 
batch and continuous flow. 
Combines low - speed, super- 
speed and ultra-speed capaci- 
ties in one unit. 
Refrigerated (No. 30-R) $2,550 
Non-refrigerated (No. 30) $995 

Lourdes Model AX Bench Type 
16,500 rpm with up to 400 ml. 
Forces to 34,800 x G. .... $265 

Lourdes Continuous Flow System 

Increased efficiency in separat- 
ing solids from large volumes 
of liquids. 

Detailed data sheets available on request. Write to Dept. S1117 

LOURDES 

148 Sweet Hollow Road, Old Bethpage, N.Y. 11804 
(516) 694-8686 
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Honeywell 
takes the 

hidden error-factors 
out of your 

environmental studies 

Too often, environmental chambers have suffered 
from the limitations of relatively crude, slow- 
acting, inaccurate methods of control. As a result, 
the validity of environmental studies often has 
been compromised. 

The reason? Until now, the only available 
method of precision control has been priced out 
of reach of many who actually wanted and 
needed it. 

Now Honeywell ends this dilemma with the 
development of a new system of low-cost pre- 
cision electronic controls. Precise, accurate 
control systems costing one-third to one-fifth of 
comparable systems! 

Honeywell has controls for humidity, tempera- 
ture, light, sound and other variables. They can 
be programmed to chronological, sequential, or 
other modes. All have been designed with flexi- 
bility in mind. You can buy exactly the amount 
of control sophistication you want, without 
purchasing unwanted control capacity. As your 
requirements grow, you can add additional 
equipment economically. Whatever your control 
problem, Honeywell can help you solve it. 

FREE BROCHURE! 
For complete facts on Honeywell's new family 
of precision environmental controls send in the 
coupon below. 

Honeywell 

Honeywell 
Apparatus Controls Division 
Minneapolis, Minn. 55408 

Please send me your free brochure on environmental controls. 

NAME 

TITI F 

COMPANY 

CITY- STATE__ _ 
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new 

electronic 

potentiostats 

I 

A new line of Wenking Electronic Potentiostats for 
various electrochemical investigations is now 
available. Three basic series are offered: a new 
laboratory model for routine requirements; a new 
standard series including several "high current" 
models (to ? 10A); and a new "fast rise" series for 
shortest rise times and/or high output voltages. 

Accessory systems, including a high precision volt- 
meter and motor potentiometers, are also avail- 
able. For complete up-to-date information on the 
most widely used Electronic Potentiostats, request 
our Data File on the new Wenking models. 

BRIK MA INN 
IN STR U M ENTS 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 
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Its aim was to show how a computer 
might be programmed and interfaced 
for behavioral studies. 

I. C. Whitfield (Birmingham, Eng- 
land) discussed the mechanisms in the 
auditory pathway concerned with the 
treatment of steady-state and time- 
dependent stimuli. The auditory cortex 
appears to be relatively unessential to 
the recognition of steady tones, whereas 
it is essential for the discrimination of 

temporal sound patterns. This is linked 
to the observation that in the cat, many 
neurones in the primary auditory cor- 
tex either do not respond to tonal stim- 
uli at all, do so insecurely, or else 

respond indiscriminately to a very wide 

range of such stimuli. Many of these 
neurones respond, on the other hand, to 

changes of frequency and furthermore 
are responsive only when the change is 
in a particular direction. 

Whitfield also discussed the effects of 
electrical stimulation of some centrifu- 
gal pathways in the auditory system on 
the thresholds of single neurones in the 
cochlear nucleus and described both in- 
creases and decreases in excitability 
produced by such stimulation. Some 

examples of the pharmacology of the 

centrifugal process were given in the 
form of a demonstration. 

C. N. Woolsey (Madison, Wisconsin) 
presented new experimental data on the 
relations of the visual field to visual 
areas I and II of the cerebral cortex 
of the cat. This study extended the 

original work of Talbot and Marshall 
and of Talbot on the visual system of 
the cat by defining, for each cortical 
point examined in VI and VII, that 

portion of the visual field related to it. 
In general, cortical points related to 
central vision are activated from smaller 
field areas than points related to peri- 
pheral vision, and the fields for points 
in VII are larger than those for points 
in VI for the same parts of the visual 
field. The importance in single unit, 
visual cortical studies of considering 
where the cell is situated within the 
cortical localization pattern was em- 

phasized. 
C. N. Woolsey also read two lectures 

which had been prepared for delivery 
by E. V. Evarts (Bethesda, Maryland), 
who unfortunately was unable to at- 
tend. The first of these dealt with unit 
activity in the pyramidal tract during 
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activity in the pyramidal tract during 
conditioned hand movement in the 
monkey. The second was concerned 
with the question of whether move- 
ments or muscles are represented in the 
cortex. The results of these studies on 
the activity of the pyramidal tract dur- 
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MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY Y 
TAPES and LABELS 

Self-sticking tapes and labels eliminate 
a direct source of personal contami- 
nation in laboratories. Pre-printed or 

plain tapes and labels provide a quick 
means of marking laboratory equip- 
ment. Just write necessary data on 
label (use pencil, pen or grease mark- 

er) and place it on any surface- - 

glass, metal or plastic. Labels stick 

tight through autoclave (up to 25 0 ), 
deep freeze (to -70?), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 
available in white or colors. 

See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels. 

PROFESSIONAL TAPE CO., INC. 
365 E. Burlington Avenue * Riverside, Illinois 60546 
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Carbohydrates? Polysaccarides? * Cell volume of only 16 microliters. 
Polypeptides? Indoles? Alkaloids? I Monolithic integrated circuits 
True-But the incorporated into a simple design which 
E-C COLUMN MONITOR guarantees a consistent performance. 
won't miss them if they're there. U Requires minimum bench space- 5" x 7" x 12", 
This new instrument will detect changes r 
in concentration of any solute-without Now for the first time you canget a 
damaging the sample. versatile and completely reliable 

ida raginge sf l0.3 t , instrument for the effortless analysis of * Wide range of 0.3 to above 20 mgs./ml. column effluents. 
with a linear response. 

Circle Reader Service Card for Data Sheets. 

En APPARATUS CORPORATION 
E1 C ELECTROPHORESIS & COUNTERCURRENT 

755 ST MARKS STREET 
_ UNIVERSITY CITY, PHILA., PA. PHONE 215-EV 2-9100 
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GET BOTH WITH THE CARY 15 
RECORDING SPECTROPHOTOMETER 
GET BOTH WITH THE CARY 15 
RECORDING SPECTROPHOTOMETER 
GET BOTH WITH THE CARY 15 
RECORDING SPECTROPHOTOMETER 

Convenient operation is just one benefit 
the CARY 15 offers. Equally important 
are its reliability and uncompromising 
performance in the 1850-8000A wave- 
length range. 
Why is the CARY 15 easy to operate? 
Because the coupled wavelength and 
chart drive allows you to vary scan 
speed continuously from 1 to 150A per 
second without affecting selected pres- 
entation. Versatile controls adapt the 
instrument for routine work or for such 
specialized studies as fluorescence 
and kinetics. And the monochromator's 
high absorption tolerance eliminates 
undesirable sample dilutions. Saves 
time, eliminates errors. 
The strip chart recorder provides a 
continuous presentation over any wave- 
length range...without gear changes 
or chart paper changes. Wavelength, 
absorbance, and %T scales are linear 
so records are easy to read. 
Performance is excellent. With proper 
sample handling techniques, analytical 
accuracy of 0.2% can be achieved. For 
example, at 2000A photometric accu- 
racy is 0.005 at 1 absorbance; resolution 
is 0.3A. Stray light is less than 0.001%. 

Reliability is assured. Rigid specifica- 
tions control every step in the CARY 
15's construction. Careful selection of 
components combined with thorough 
instrument calibration and testing as- 
sure long life and trouble-free service. 

The CARY 15 guarantees outstanding 
performance, reliability, and ease of 
operation at moderate cost...less than 
$12,000. For more information write 
for Data File E609-117. 
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Vibrating Reed Electrometers & Amplifiers 
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ing learned behavior gave an exciting 
view of what may be accomplished in 
the performing animal with the unit 
recording method. 

In addition to the papers described 
above, the following presentations were 
made: H. Adrian and W. Lifschitz 
(Santiago), "Functional organization of 
the auditory system"; 0. Gutierrez 
(Santiago), "Chromatic information and 
retina"; M. Palestini (Santiago), "Neu- 
rophysiology of sleep"; Teresa Pinto 
(Santiago), "Cortical functions in in- 
strumental learning"; and A. Rojas 
(Santiago), "Functional organization of 
the visual cortex of the rat." 

An important aspect of the seminar 
was a course on the use of the LINC 
computer in biological research offered 
by J. E. Rose (Madison, Wisconsin) 
and demonstrations with a LINC which 
was taken to Chile for the seminar 
from Washington University, St. Louis 
(C. Molnar). 

Funds for the seminar were provided 
by grants from the U.S. Public Health 
Service (MH07345) and from IBRO- 
UNESCO. Expenses of non-Chilean 
participants were defrayed by a grant 
from WHO. 
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Cancer Dissemination 

The slow progress in clinical chemo- 
therapy of malignancies, based largely 
on the lack of specificity of present 
drugs and the overlapping character- 
istics of tumor and normal tissues, 
prompted the convening of a meeting 
on cancer dissemination. It was felt that 
the invasiveness of tumor cells, leading 
to metastatic growth, might offer an op- 
portunity for selective chemotherapy 
since this process does not occur with 
normal tissue. The meeting, held at the 
Istituto di Ricerche Farmacologiche 
"Mario Negri," Milan, Italy, 23 June 
1967, was sponsored by the Interna- 
tional Union against Cancer (UICC); 
Silvio Garattini, director of the "Isti- 
tuto "Mario Negri" and chairman of 
the Committee on Experimental Chemo- 
therapy of the UICC, was the organizer. 
A working party was attended by about 
50 cancer scientists from 12 countries. 

Under the topic of in vitro tests avail- 
able for studying tumor cells, J. A. For- 
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rester (Max Planck Institute, Munich) 
discussed the physical chemistry of cell 
adhesion and described his work em- 

ploying the technique of electrophoresis 
of whole cells. The adhesiveness of the 
tumor cells is related to the charge 
density of the cell surface and the stiff- 
ness of the membrane. The enhanced 
surface charge of certain tumor cells, 
compared to the normal homologs of 
these cells, is believed to lead to in- 
creased stiffness of the cell membrane, 
to impair the ability of the cells to form 
adhesions, and thus to play a role in the 
leakage of tumor cells into other tissues. 
L. Morasca (Istituto "Mario Negri") 
described his method for counting visi- 
ble tumor cells adhering to glass, based 
on the destruction of nonviable cells 

by trypsinization. A. F. Hermens 

(Radiobiological Institute, Rijswijk) 
discussed a plating technique developed 
to estimate viability of tumor cells. This 

procedure has allowed him to conclude 
that lymph nodes were relatively ineffi- 
cient in filtering out tumor cells, but 
that most of the escaped tumor cells 
do not give rise to metastases. Similarly, 
J. Kvetina (Istituto "Mario Negri") 
used perfused livers to measure clear- 
ance of tumor cells from blood. Al- 

though cells were rapidly transferred 
to the liver, the number of malignant 
cells recovered in that organ was rela- 

tively low. J. Leighton (University of 

Pittsburgh) described the use of col- 

lagen-coated cellulose sponges as a 
matrix for organ culture. This technique 
allows the study of the invasiveness of 
tumor cells and the stepwise delinea- 
tion of the growth-inhibitory effects of 
various agents. Leighton suggested that 
tumor cells destroyed normal cells by 
interposing themselves between the nor- 
mal cells and the source of nutrient. 

Concerning the subject of leakage of 
cancer cells, P. Strauli (Institut de 

Pathologie, Zurich) classified the proc- 
esses of penetration of organs by the 
tumor cell as either by invasion or in- 

filtration, depending in part on the co- 
hesion of tumors. A. de Lemos Bastos 

(Instituto Portugues de Oncologia, Lis- 

bon) described his studies on the leak- 

age of secretory granules from tumor 
cells after supravital and vital staining 
by quinacrine. Evidence for the lyso- 
somal nature of the intravital stained 
bodies was presented. 
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Various organs differ in their sus- 

ceptibility to metastatic growth. R. Ros- 
so (Istituto "Mario Negri") discussed 
the dissemination of tumor cells to lung 
and liver after their intracerebral in- 

jection. Efforts were made in the quanti- 
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Cancer magister Dana is the most important commercial species 
of crab found on our Pacific coast. Over 35 million pounds with 
a value of $5.5 million are processed annually. Until recently, 
research on larval stages has been limited. Marine biologist 
Richard L. Poole of the California Department of Fish and 
Game, Marine Resources Operations, Menlo Park, has found and 
described 5 distinct zoeal stages and one megalopa. All larvae 
were dissected under a StereoZoom Microscope. Due to their 
small size (total length of first zoea is 2.5 mm), the additional 
magnification range provided by the 2 X attachment lens of the 
StereoZoom proved very helpful. 

For dissection, drawing or observation, many biologists choose 
Bausch & Lomb StereoZoom Microscopes. The specimen is 
always in view while changing from lower to higher power, and 
is always critically sharp throughout the zooming range. Intri- 
cate details of structure are seen clearly-with the life-like 
realism that's possible only with three-dimensional imagery. One 
of the 24 StereoZoom models can help in your important work, 
or teaching. Send for Catalog 31-15, Bausch & Lomb, 26447 
Bausch Street, Rochester. New York 14602. 
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tation of circulating cancer cells by 
different methods of measurement. J. 

Leighton (University of Pittsburgh) re- 

ported on inoculation of chick embryos 
with tumors of varying malignancy. 
Whereas highly malignant rodent ascites 
cells produced extensive metastases in 

liver, lungs, kidney, chorioallantois, and 

brain, tumors of lower malignancy (for 

example, HeLa) produced no metas- 
tases except in the brain. In addition to 
the potential usefulness of this system 
for assaying relative malignancy of 

differing populations of neoplastic or 
transformed cells, this technique also 

provides the opportunity of studying the 
effects of drugs on metastasis formation 
with highly malignant cells in portions 
of the chorioallantoic membrane, the 

remaining membrane with its metastasis 

serving as a control. G. C. Easty 
(Chester Beatty Institute, London) re- 

ported that non-strain specific tumors 

injected into chick embryos grew in a 
number of organs, whereas most strain- 

specific tumors grew only in the brain, 
in spite of the relatively small share 
of tumor cells received by that tissue 

at the initial stage of intravascular dis- 

semination. In general, the distribution 
of thymidine-labeled tumor cells in 

various organs was not related quantita- 
tively to the sites of subsequent tumor 

growth. The inoculation of a single cell 

of rat ascites hepatoma into the rat 

resulted in metastases at characteristic 
sites and to predictable extents, accord- 

ing to Y. Sakurai (Cancer Institute, 

Tokyo). Other authors (K. Karrer, 

University of Vienna; S. R. Humphreys, 
NIH) reported preliminary studies on 

tumor metastasis to the lung and the 
effect of drugs on the formation of 

metastasis in vivo. 

Unfortunately too little time was 

available for consideration of the topics 
of immunological responses of tumor 

cells, or the use of carcinostatic drugs. 
It was the consensus of the participants 
that an important beginning had been 
made in the examination of the problem 
of cancer dissemination, and that this 

complex subject is now ready for ex- 
amination in greater depth. The Com- 
mittee on Chemotherapy of the UICC 
is planning to stimulate further interest 
and exchange of information at a con- 
ference in about 2 years in the hope 
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instead of assumed 
and calculated 
T values 
"Finally, we expect that the availabil- 
ity of convenient and rapid apparatus 
for decay time measurement will have 
considerable impact on studies of flu- 
orescence, which have too long 
depended on assumed and calculated 
r values." 

We've quoted the last paragraph of an 
article appearing in Science, Vol. 156, 
May 19, 1967, "Fluorescence Decay 
Times: Proteins, Coenzymes and Other 
Compounds in Water," by Raymond 
F. Chen, Gerald G. Vurek and Nelson 
Alexander of the National Heart Insti- 
tute, Bethesda, Md., available from us 
as a reprint. 
If you work with fluorescing com- 
pounds from tenths of seconds to nano- 
seconds, you will want to read how the 
decay times (T) of 48 compounds in- 
cluding proteins and flavin and 
pyridine nucleotide coenzymes were 
measured in aqueous solution with the 
TRW Nanosecond Spectral Source 
System. 
Write or call for a reprint of the 
Science article and information 
on the measuring equipment used. 

TRW INSTRUMENTS 

139 Illinois Street, Dept. S-1167 
El Segundo, California 90245 
(213) 535-0854 

TRW 
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Calendar of Events Calendar of Events 

National Meetings 

November 

27-29. American Astronautical Soc., 
natl. mtg., New York, N.Y. (N. Levin, 
Guidance and Control, Plant 35, Grum- 
man Engineering Corp., Bethpage, N.Y. 
11714) 

27-29. Computer Programming Man- 
agement Realities, New York, N.Y. (Amer- 
ican Management Assoc., 135 W. 50 St., 
New York 10020) 

27-30. Entomological Soc. of America, 
annual mtg., New York, N.Y. (R. H. 
Nelson, ESA, 4603 Calvert Rd., College 
Park, Md.) 

27-1. Chemical Industries, New York, 
N.Y. (International Exposition Co., 200 
Park Ave., New York 10017) 

28. American Soc. of Therapeutic Radi- 
ologists, Chicago, II. (J. A. Del Regato, 
Penrose Cancer Hospital, Colorado Springs, 
Colo. 80907) 

29-30. Society for Industrial and Ap- 
plied Mathematics, fall mtg., Santa Bar- 
bara, Calif. (H. B. Hair, 33 S. 17 St., 
Philadelphia, Pa. 19103) 

29-1. Wire and Cable Symp., Atlantic 
City, N.J. (J. Spergel, USAEC, Fort 
Monmouth, N.J. 07703, attn: AMSEL- 
KL-EE) 

30-2. Plastic and Maxillofacial Trauma 
Symp., Washington, D.C. (L. C. Cramer, 
Temple Univ., Health Sciences Center, 
3322 N. Broad St., Philadelphia, Pa. 
19140) 

30-3. American Anthropological Assoc., 
annual mtg., Washington, D.C. (C. Frantz, 
1530 P St., NW, Washington, D.C. 20005) 

December 

1-2. American Assoc. of Physicists in 
Medicine, annual mtg., Chicago, 1ll. (J. R. 
Cameron, Dept. of Radiology, University 
Hospital, Madison, Wis. 53706) 

1-2. Association for Research in Nerv- 
ous and Mental Disorders, annual mtg., 
New York, N.Y. (The Association, 700 W. 
168 St., New York) 

1-3. Academy of Psychosomatic Medi- 
cine, Houston, Tex. (E. Dunlop, 150 
Emory St., Attleboro, Mass. 02703) 

1-5. American Soc. of Mechanical En- 
gineers, winter annual mtg., and Energy 
Conversion Exposition, New York, N.Y. 
(The Society, 345 E. 47 St., New York 
10017) 

2-7. American Acad. of Dermatology 
and Syphilology, 26th annual mtg., Chi- 
cago, Ill. (S. E. Huff, 1636 Church St., 
Evanston, Ill.) 

3-5. Pollution Seminar, Tampa, Fla. (O. 
E. Bufe, Suite 12, 1056 Delta Ave., Cin- 
cinnati, Ohio 45208) 

3-6. American Soc. of Hospital Phar- 
macists, 2nd annual clinical midyear mtg., 
Washington, D.C. (The Society, Dept. of 
Education and Training, 4630 Montgomery 
Ave., Washington, D.C. 20014) 

4-6. Chemical Research, Radiation and 
the Structure of Matter Conf., Houston, 
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1-2. Association for Research in Nerv- 
ous and Mental Disorders, annual mtg., 
New York, N.Y. (The Association, 700 W. 
168 St., New York) 

1-3. Academy of Psychosomatic Medi- 
cine, Houston, Tex. (E. Dunlop, 150 
Emory St., Attleboro, Mass. 02703) 

1-5. American Soc. of Mechanical En- 
gineers, winter annual mtg., and Energy 
Conversion Exposition, New York, N.Y. 
(The Society, 345 E. 47 St., New York 
10017) 

2-7. American Acad. of Dermatology 
and Syphilology, 26th annual mtg., Chi- 
cago, Ill. (S. E. Huff, 1636 Church St., 
Evanston, Ill.) 

3-5. Pollution Seminar, Tampa, Fla. (O. 
E. Bufe, Suite 12, 1056 Delta Ave., Cin- 
cinnati, Ohio 45208) 

3-6. American Soc. of Hospital Phar- 
macists, 2nd annual clinical midyear mtg., 
Washington, D.C. (The Society, Dept. of 
Education and Training, 4630 Montgomery 
Ave., Washington, D.C. 20014) 

4-6. Chemical Research, Radiation and 
the Structure of Matter Conf., Houston, 
Tex. (H. Eyring, Univ. of Utah, Salt Lake 
City) 

4-6. Missiles Systems, Monterey, Calif. 
(American Inst. of Aeronautics and Astro- 
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No sacrifice 
in response 
or efficiency. 
Choose a Sargent 
combination 
pH electrode by 
size alone. 

No sacrifice 
in response 
or efficiency. 
Choose a Sargent 
combination 
pH electrode by 
size alone. 

Both of these Sargent combination pH 
electrodes cover the entire pH range from 
0 to 14 pH. Both offer fast, linear response- 
even in highly acid solutions. Response to 
alkali ions is insignificant below pH 12.5 (at 
higher pH, response is low and stable). 
Both electrodes achieve high efficiency, 
with a millivolt/pH response close to the 
Nernst coefficient. And you get this kind of 
performance over a range of 0 to 80?C. 
These electrodes also feature all-glass, 
shock-resistant construction. No rubber or 
plastic to contaminate samples. No pockets 
to trap solutions or hamper cleaning. Stain- 
less-steel caps provide sure, strong clamping. 
What's the difference, then, between these 
two combination pH electrodes? Size alone. 
For samples as small as /2 ml or those 
in extremely confined volumes, choose 
the miniature electrode (priced at $40.00). 
Otherwise, your best choice is the standard- 
size ($38.00). Both come with connecting 
cable and plugs to fit all popular pH meters. 
Call your Sargent man or write to us for a 
closer look at these combination pH 
electrodes or for data on our complete 
line of glass and reference electrodes. 
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SARGENTO 
Scientific laboratory instruments, 
apparatus, chemicals. E. H. Sargent & Co. 
4647 Foster Ave., Chicago, 11I. 60630 

Chicago/Anaheim, Calif./Birmingham 
Cincinnati/Cleveland/Dallas /Denver 
Detroit/Springfield, N.J./Toronto, Canada 

SARGENTO 
Scientific laboratory instruments, 
apparatus, chemicals. E. H. Sargent & Co. 
4647 Foster Ave., Chicago, 11I. 60630 

Chicago/Anaheim, Calif./Birmingham 
Cincinnati/Cleveland/Dallas /Denver 
Detroit/Springfield, N.J./Toronto, Canada 

961 961 

L I I L I I I I 



For nuclear detection, too... 

it's what's up front that counts!* 
For nuclear detection, too... 

it's what's up front that counts!* 
Your nuclear detection, monitoring 
and measurement systems deserve 
dependable detectors. There's no 
need to settle for stagnant, unpro- 
gressive or Johnny-come-lately 
brands. Reliable and progressively- 
improved halogen or organically 
quenched Geiger-Mueller tubes 
(both ANTON & EON types) are 
available from stock or continuous 
production at EON. 

Nicholas G. Anton, President and 
Director of Research, invites you to 
send for the EON Catalog and data 
sheets, which provide fundamental 
information about nuclear detectors 
and general "counting" problems. 
Terms - Net 30 FOB our plant - 
Quantity discounts available 

*With apologies to Winston cigarets, we are 
referring to (1) G-M tubes and (2) EON & 
ANTON BRANDS - front-runners in devel- 
opment and production of detectors for 
more than 20 years. 
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Typical EON nuclear "work horses," 
used in most survey meters: 
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EON CORPORATION * 175 PEARL STREET 

BROQKLYN, N.Y. 11201 * PHONE: 212-858-0250 
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BIOCHROM Amino Acid Analyzer 
Compact ? Completely Automatic ? Fully Programmed 
BIOCHROM Amino Acid Analyzer 
Compact ? Completely Automatic ? Fully Programmed 

The BIOCHROM is a table top analyzer built for analysis of protein 
hydrolysates, physiological fluids, tissue extracts and pharmaceuticals. 
Unique plug-in programmers let you pre-select the exact conditions 

you require for temperature changes, buffer changes and automatic 

regeneration. Simply set the sequential timers, plug in the program- 
mer, start the BIOCHROM and it will do the rest by itself. 

For descriptive literature write to: 

a 3: 
' 

5 t, tt4ucmOt (A. 3130 Griffin Ave., Richmond, Calif. 94804 
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nautics, 1290 Sixth Ave., New York 
10019) 

5. American Industrial Hygiene Assoc., 
trisection mtg., Cherry Hill, N.J. (E. E. 
Christofano, Delaware Valley Section- 
AIHA, Hercules Inc., Wilmington, Del. 
19899) 

5-7. American Astronomical Soc., Phil- 
adelphia, Pa. (G. C. McVittie, Univ. of 
Illinois Observatory, Urbana) 

5-7. Mathematical Sciences Communi- 
cations Problems Conf., Providence, R.I. 
(American Mathematical Soc., P.O. Box 
6248, Providence 02904) 

5-7. Vehicular Conf., New York, N.Y. 
(J. R. Neubauer, 1013 Lakeshore Dr., Col- 
lingwood, N.J.) 

6. Society of Cosmetic Chemists, annual 
mtg., New York, N.Y. (H. Isacoff, % IFF, 
Inc., 521 W. 57 St., New York 10019) 

6-8. Electric Furnace Steel Conf., Chi- 
cago, Ill. (Executive Secretary, American 
Inst. of Mining, Metallurgical and Petro- 
leum Engineers, 345 E. 47 St., New York 
10017) 

7. Care of Persons Living with Heart 
Disease, conf., New York, N.Y. (Confer- 
ence Planning Committee, New York 
Heart Assoc., 10 Columbus Circle, New 
York 10019) 

7-9. Wire and Cable Symp., Atlantic 
City, N.J. (J. Spergel, ASAEC, Fort Mon- 
mouth, N.J. 07703. Attn: AMSEL-KL-EE) 

8-9. Biological Interfaces: Flows and 
Exchanges, symp., New York, N.Y. (Miss 
J. Newkirk, New York Heart Assoc., 10 
Columbus Circle, New York 10019) 

8-9. Weathercasting, 2nd conf., Tampa, 
Fla. (K. C. Spengler, 45 Beacon St., 
Boston, Mass. 02108) 

10-13. American Acad. for Cerebral 
Palsy, annual mtg., San Francisco, Calif. 
(J. D. Russ, 1520 Louisiana Ave., New 
Orleans, La. 70115) 

11-12. American Chemical Soc., Div. 
of Industrial and Engineering Chemistry, 
33rd annual symp., Cambridge, Mass. 
(The Society, 1155 16th St., NW, Washing- 
ton, D.C. 20036) 

11-15. Operating Metallurgy, 3rd an- 
nual conf., Chicago, 11. (J. V. Richard, 
Secretary, Metallurgical Soc. of AIME, 
345 E. 47 St., New York 10017) 

13-15. American Soc. of Agricultural 
Engineers, winter mtg., Detroit, Mich. 
(J. L. Butt, Executive Secretary, The So- 
ciety, 420 Main St., St. Joseph, Mich. 
49085) 

15-17. American Psychoanalytic Assoc., 
fall mtg., New York, N.Y. (Mrs. H. 
Fischer, 1 E. 57 St., New York) 

18-20. American Physical Soc., Pasa- 
dena, Calif. (W. Whaling, California Inst. 
of Technology, Pasadena 91109) 

18-20. Nature of Excited States, symp., 
Riverside, Calif. (Symposium of Nature of 
Excited States, Dept. of Chemistry, Univ. 
of California, Riverside 92502) 

26-31. American Assoc. for the Ad- 
vancement of Science, 134th annual mtg., 
New York, N.Y. (W. G. Berl, AAAS, 
1515 Massachusetts Ave., NW, Washing- 
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nual conf., Chicago, 11. (J. V. Richard, 
Secretary, Metallurgical Soc. of AIME, 
345 E. 47 St., New York 10017) 

13-15. American Soc. of Agricultural 
Engineers, winter mtg., Detroit, Mich. 
(J. L. Butt, Executive Secretary, The So- 
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49085) 

15-17. American Psychoanalytic Assoc., 
fall mtg., New York, N.Y. (Mrs. H. 
Fischer, 1 E. 57 St., New York) 

18-20. American Physical Soc., Pasa- 
dena, Calif. (W. Whaling, California Inst. 
of Technology, Pasadena 91109) 

18-20. Nature of Excited States, symp., 
Riverside, Calif. (Symposium of Nature of 
Excited States, Dept. of Chemistry, Univ. 
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26-31. American Assoc. for the Ad- 
vancement of Science, 134th annual mtg., 
New York, N.Y. (W. G. Berl, AAAS, 
1515 Massachusetts Ave., NW, Washing- 
ton, D.C. 20005) 

26-31. American Meteorological Soc., 
mtg., New York, N.Y. (K. C. Spengler, 
45 Beacon St., Boston, Mass. 02108) 

26-31. Ecological Soc. of America, New 
York, N.Y. (S. I. Auerbach, % Ecology 

SCIENCE, VOL. 158 

ton, D.C. 20005) 
26-31. American Meteorological Soc., 

mtg., New York, N.Y. (K. C. Spengler, 
45 Beacon St., Boston, Mass. 02108) 

26-31. Ecological Soc. of America, New 
York, N.Y. (S. I. Auerbach, % Ecology 

SCIENCE, VOL. 158 

-- I II ' r ?I -s_ _IIL -?I I -- I II ' r ?I -s_ _IIL -?I I 

NW sbo- - . --- ~. - --- I-- - ----?ls.sslll-ll NW sbo- - . --- ~. - --- I-- - ----?ls.sslll-ll 



NEW LITERATURE FROM METTLER 

Determine Melting 
and Boiling Points 

Automatically 
A new bulletin describes the 
Mettler FP-1, an automated 
instrument for rapid determi- 
nation of melting points and 
boiling points over the range 
of -20? to +300? C, with pre- 
cision as great as 0.1? C. 

Through electronic sensing 
of endpoints, the instrument 
makes completely objective 
determinations without the 
operator's constant attention. I 
Three determinations can be 
performed simultaneously and 
data is presented in all-digital 
form. 

Request Bulletin FP-1 from 
Mettler Instrument Corpora- 
tion, 20 Nassau St., Princeton, 
New Jersey 08540. 

---ff~f Itw 
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Positively removes contaminants 
from air and gas-at point-of-use 
The Selas Vape-Sorber? coalesces water, 
water-oil emulsions and entrained dirt- 
then adsorbs oil vapor and liquid to an 
oil-free level of approximately one part 
per million. Particle size is held to 10 
microns. Research laboratories, phar- 

Continuous liquid-gas separation 
The Selas Liqui-Jector? continuously re- 
moves entrained water, water-oil emult 
sions and dirt from compressed air and 
gases ... at the point-of-use by hospitals, 
food processors, instrument plants and 
others for air-gas-steam systems. Use 
the Vape-Sorber (described above) to 
remove oil vapors. For Bulletin LJ-, write 
Selas Corporation of America, Box 200, 
Dresher, Pennsylvania 19025. Call (215) 
646-6600. 

Jk_tC DIVISION A 

SELAS 
CORPORATION OF AMERICA 

Capacity: 
0-7000 scfm 
Pressure: 
25-550 psig 
Pipe Connections: 
1"-6" 

maceuticalr and electronic components 
manufacturers and demanding industrial 
users install them in air and gas lines, 
at the point-of-use to insure purity. Eco- 
nomical to install and maintain. Ask for 
Bulletin No. VS-1. 

Capacity; 
0-9 scfm 
Pressure: 
0-125 psig 
Pipe Connections: 
1/4 "-N/4 -1" 

67-14 

Capacity: 
0-40 scfm 
Pressure: 

0-250 psig 
.fi:!l Pipe Connections: 

Capacity: 
0-7000 scfm 
Pressure: 
0-220 psig 
Pipe Connections: 
1"-6" 
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Klett Summerson 

Photoelectric Colori Colimeter 
......... ... 

o. 800-3 

Test Tube 
Model 

-KLETT COLONY MARKER and TALLY 

This instrument takes 
the drudgery and er- 
ror out of the count- 
ing of bacterial colo- 
nies. 

MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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Section, Health Physics Div., ORNL, Oak 
Ridge, Tenn.) 

26-31. Society for General Systems Re- 
search, New York, N.Y. (M. D. Rubin, 
Mitre Corp., Bedford Mass.) 

27-28. Association for Symbolic Logic, 
annual mtg., Boston, Mass. (J. F. Thom- 
son, Room 14N-430, Massachusetts Inst. 
of Technology, Cambridge 02139) 

27-29. American Marketing Assoc., natl. 
conf., Washington, D.C. (E. G. Johnson, 
230 N. Michigan Ave., Chicago, Ill. 
60601) 

27-30. American Statistical Assoc., 
127th annual mtg., Washington, D.C. (The 
Association, 810 18th St., NW, Washing- 
ton, D.C. 20006) 

27-30. Institute of Mathematical Sta- 
tistics, 30th annual mtg., Washington, D.C. 
(G. E. Nicholson, Dept. of Statistics, Univ. 
of North Carolina, Chapel Hill 21515) 

27-30. Linguistic Soc. of America, an- 
nual mtg., Chicago, Ill. (A. A. Hill, Box 
8120, University Station, Austin, Tex. 
78712) 

28-29. Industrial Relations Research 
Assoc., 20th annual mtg., Washington, 
D.C. (D. B. Johnson, Social Science Bldg., 
Univ. of Wisconsin, Madison 53706) 

28-30. Econometric Soc., annual mtg., 
Washington, D.C. (Administrative Assist- 
ant, The Society, Box 1264, Yale Station, 
New Haven, Conn.) 

29. Scientific Research Society of Amer- 
ica, New York, N.Y. (D. B. Prentice, 
155 Whitney Ave., New Haven, Conn.) 

International and Foreign Meetings 

December 

1-7. International Congr. of Pediatrics, 
12th, Mexico City, Mexico. (L. Benavides, 
president, Hospital Infantil de Mexico, 
Dr. Marquez 162, Mexico 7, DF, Mexico) 

2-8. Pan African Congr. on Prehistory 
and Quaternary Studies, 6th, Dakar, Sen- 
egal. (Secretary General, 6th C.P.P.E.Q., 
% I.F.A.N., B.P.206, Dakar, Senegal) 

3-5. American Soc of Hematology, an- 
nual mtg., Toronto, Ontario, Canada. (J. F. 
Mustard, Blood and Vascular Disease 
Research Unit, Univ. of Toronto, Toronto 
5) 

3-6. International Air Safety Seminar, 
20th annual, Williamsburg, Va. (Flight 
Safety Foundation, 468 Park Ave. S., New 
York 10016) 

4-7. Solidification in Metals and Alloys, 
conf., Brighton, England. (Iron and Steel 
Inst., 4 Grosvenor Gardens, London, 
S.W.1) 

4-8. International Air Transport Assoc., 
23rd mtg., Manila, Philippines (Philippine 
Air Lines, IBM Building, 5, P1. Ville 
Marie, Montreal 2, Quebec, Canada) 

4-8. Isotopes and Radiation in Ento- 
mology, symp., Vienna, Austria. (Intern. 
Atomic Energy Agency, Karntner Ring 11, 
Vienna 1, Austria) 

4-8. Prospects and Problems of Nuclear 
Power Applications in Developing Coun- 
tries, study group meeting, Santiago, Chile 
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conf., Castasis, Asia. (United Nations Edu- 
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zation, P1. de Fontenoy, Paris 7, France) 
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NOW! Shandon gives you a 
choice for coating TLC plates 
Shandon Unoplan? Levellers enable TLC plates to be coated 
with the certainty of even layers of uniform thickness on every 
plate. In both the Model P and Model SA, the plates are 
pressed upward against the lips of the guide rails so that the 
top surfaces are in the same plane, regardless of variations 
in plate thickness. 
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Shandon Unoplan? Levellers enable TLC plates to be coated 
with the certainty of even layers of uniform thickness on every 
plate. In both the Model P and Model SA, the plates are 
pressed upward against the lips of the guide rails so that the 
top surfaces are in the same plane, regardless of variations 
in plate thickness. 

Unoplan Model P . . .plates are end loaded 
and brought into plane firmly against the guide 
rail lips by a few pumps of the rubber bulb. 
After coating, air pressure is released by a 
valve and plates are slid out, each with a thin 
uncoated margin on each side for handling 
ease. Cost: $150. 

Unoplan Model P . . .plates are end loaded 
and brought into plane firmly against the guide 
rail lips by a few pumps of the rubber bulb. 
After coating, air pressure is released by a 
valve and plates are slid out, each with a thin 
uncoated margin on each side for handling 
ease. Cost: $150. 

Unoplan Semi-Automatic Model SA 
. . . hinged side drops to allow plates 
to be side loaded. Platform is covered 
with an aluminum sheet and plates 
rest on two rubber strips. Swinging 
the lever closes the hinged side and 
simultaneously raises the platform up 
against the lips of the guide rails. 
Reversing the lever allows coated 
plates to be lifted out easily and 
quickly. Note finger recesses in the 
rubber strips to allow handling of 
plates without damaging the layers. 
Cost: $230. 

Unoplan Semi-Automatic Model SA 
. . . hinged side drops to allow plates 
to be side loaded. Platform is covered 
with an aluminum sheet and plates 
rest on two rubber strips. Swinging 
the lever closes the hinged side and 
simultaneously raises the platform up 
against the lips of the guide rails. 
Reversing the lever allows coated 
plates to be lifted out easily and 
quickly. Note finger recesses in the 
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plates without damaging the layers. 
Cost: $230. 

TLC Adjustable Spreader: The Shandon spreader contains 
an aluminum doctor blade with specially hardened finish to 
counteract variations in the slurry head and to smooth the 
substrate to an even layer. The spreader gap is set simply 
and accurately with one of eleven feeler gages. Used for both 
Shandon leveller models, the spreader is filled with slurry 
and drawn smoothly along the guide rails, depositing an even 
layer of absolutely uniform thickness. Price: $48. 
Send for complete catalog on Thin Layer Chromatography and 
Thin Layer Electrophoresis to Shandon Scientific Company, Inc., 
515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District). 
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QUESTION 
starch 

or 
polyacrylamide 

gel 
electrophoresis 

SPEED AND REPRODUCIBILITY 
Starch gel techniques are an art-if 
you want to forget the sophisticated 
"cookery" and start on results di- 
rectly, consider polyacrylamide. Just 
dissolve the required amount of 
monomer in buffer, add catalyst, and 
in a few minutes you're applying the 
sample. And the gel is the same day- 
in, day-out. 

VERSATILITY 
Acrylamide polymerizes over a wider 
concentration range than starch. 
This allows a range of pore sizes for 
optimal "sieving" of your sample. 
Two-dimensional variations of pore 
size permit further molecular size 
information. 

RESOLUTION 
Polyacrylamide gel has none of the 
ionized groups found in starch gel. 
Electroosmotic flow is eliminated- 
improved resolution results. Also, the 
site of application is at the true zero 
of the mobility scale. 

QUANTITATION 
Polyacrylamide gels have clear, color- 
less backgrounds after destaining. 
Starch gels must be taken through 
several intermediate steps from stain- 
ing to quantitation. Both the slicing 
and clearing stages can introduce 
errors in transmission densitometry. 

THE CHOICE IS YOURS 
If you're basing your decision on 
previous starch gel investigations, 
remember resolution is comparable 
(but superior) so join the others who 
rather switch than fight. You may 
even feel you need "trick" buffer 
recipes which have become so fashion- 
able, It's all in a day's work for the 
EC470 Vertical Gel Electrophoresis 
Cell-continuous and discontinuous 
polyacrylamide systems as well as 
starch, agar, and other gel media. 

Circle Reader Service Card 
for further information 

QUESTION 
starch 

or 
polyacrylamide 

gel 
electrophoresis 

SPEED AND REPRODUCIBILITY 
Starch gel techniques are an art-if 
you want to forget the sophisticated 
"cookery" and start on results di- 
rectly, consider polyacrylamide. Just 
dissolve the required amount of 
monomer in buffer, add catalyst, and 
in a few minutes you're applying the 
sample. And the gel is the same day- 
in, day-out. 

VERSATILITY 
Acrylamide polymerizes over a wider 
concentration range than starch. 
This allows a range of pore sizes for 
optimal "sieving" of your sample. 
Two-dimensional variations of pore 
size permit further molecular size 
information. 

RESOLUTION 
Polyacrylamide gel has none of the 
ionized groups found in starch gel. 
Electroosmotic flow is eliminated- 
improved resolution results. Also, the 
site of application is at the true zero 
of the mobility scale. 

QUANTITATION 
Polyacrylamide gels have clear, color- 
less backgrounds after destaining. 
Starch gels must be taken through 
several intermediate steps from stain- 
ing to quantitation. Both the slicing 
and clearing stages can introduce 
errors in transmission densitometry. 

THE CHOICE IS YOURS 
If you're basing your decision on 
previous starch gel investigations, 
remember resolution is comparable 
(but superior) so join the others who 
rather switch than fight. You may 
even feel you need "trick" buffer 
recipes which have become so fashion- 
able, It's all in a day's work for the 
EC470 Vertical Gel Electrophoresis 
Cell-continuous and discontinuous 
polyacrylamide systems as well as 
starch, agar, and other gel media. 

Circle Reader Service Card 
for further information 

ECAPPARATUS CORP. 

ELECTROPHORESIS/COUNTERCU R RENT 
755 ST. MARKS STREET 
UNIVERSITY CITY, PHILA., PA. 19104 

PHONE 215-EV 2-9100 

ECAPPARATUS CORP. 

ELECTROPHORESIS/COUNTERCU R RENT 
755 ST. MARKS STREET 
UNIVERSITY CITY, PHILA., PA. 19104 

PHONE 215-EV 2-9100 

BOOKS RECEIVED BOOKS RECEIVED 

(Continued froin page 900) 

ing. Vol. 4, Optical Instruments. Part 1. 
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Atlas of Electron Spin Resonance Spec- 
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xiv + 665 pp., illus. $27. 

Atomic Spectra. W. R. Hindmarsh. Per- 
gamon, New York, 1967. x + 368 pp., 
illus. Cloth, $7.50; paper, $6. Selected 
Readings in Physics. 

Autumnization and Its Genetic Inter- 
pretation. Sandor Rajki. Akademiai Kia- 
d6, Budapest, 1967. 88 pp., illus. $4.20. 

Basic Analog Computation. Gerald R. 
Peterson. Macmillan, New York, 1967. 
xii + 124 pp., illus. Paper, $3.95. 

Biochemical and Biological Engineering 
Science. Vol. 1. N. Blakebrough, Ed. 
Academic Press, New York, 1967. xvi -f 
402 pp., illus. $18.50. 

Bradley Stoughton. "Mankind Was My 
Business." Gilbert E. Doan. American 
Society for Metals, Metals Park, Ohio, 
1967. xxvi + 116 pp., illus. $4.95. 

Circulation in the Extremities. David 
I. Abramson. Academic Press, New York, 
1967. xvi + 557 pp., illus. $22.50. 

Compartments, Pools, and Spaces in 
Medical Physiology. Proceedings of a 
symposium, Oak Ridge, Tenn., October 
1966. Per-Erik E. Bergner, C. C. Lush- 
baugh, and Elizabeth B. Anderson, Eds. 
U.S. Atomic Energy Commission, Wash- 
ington, D.C., 1967 (available as CONF- 
661010 from Clearinghouse for Federal 
Scientific and Technical Information, 
Springfield, Va.). vi + 521 pp., illus. 
Paper, $3. 

Computers. Introduction to Computers 
and Applied Computing Concepts. Charles 
H. Davidson and Eldo C. Koenig. Wiley, 
New York, 1967. xii + 596 pp., illus. 
$10.95. 

Control of Cellular Growth in Adult 
Organisms. Sigrid Juselius Foundation 
symposium, Helsinki, October 1965. 
Harald Teir and Tapio Ryt6maa, Eds. 
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434 pp., illus. $17.50. 

Death at an Early Age. The Destruc- 
tion of the Hearts and Minds of Negro 
Children in the Boston Public Schools. 
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of Calculating the Probabilities of Events 
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a bibliographic article by Helen M. Walker 
reprinted from Scripta Mathematica (Vol. 
2, No. 4, Aug. 1934). Chelsea, New York, 
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Drugs. Walter Modell, Alfred Lansing 
and the Editors of Life. Time Incorporat- 
ed, New York, 1967. 200 pp., illus. $3.95. 
Life Science Library. 
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* Converts any container up to 
15 liters into a constant tem- 
perature bath. 

* Compact, palm size, and only 
2y lbs. 

* "lnstadjust" thermoregulator 
-maintains +0.25?C bath uni- 
formity. 

* Dependable, completely solid 
state-no relays. 
ALL THIS FOR ONLY $105.00 

Only half as big and less than half 
the price of our popular larger model 
-YET this CTC-JR. performs like a 
giant! Frees all but a tiny 2 x 3" 
corner of your bath surface for use- 
ful work . . . requires less than 2 
inches of bath depth to operate. 
Mercury contact thermoregulator 
controls from 0-100?C, sensitive to 
+0.005?C! We know of nothing 
comparable on the market. 

Ideal for enzyme studies-for incu- 
bating cultures-and a host of other 
biochemical tasks. Wantto see one? 
Ask your Bronwill dealer, or write us 
forliterature on our complete line of 
Constant Temperature Circulators. 

BRONWILL 
SCIENTIFIC 

A DIVISION OF WILL SCIENTIFIC, INC. 

277 N. Goodman St., Rochester, N.Y. 14601 
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Academic Press, New York, 1967. xviii 
+ 278 pp., illus. $12. Mathematics in Sci- 
ence and Engineering, vol. 37. 

Economic Geology in Massachusetts. 
Proceedings of a conference, Amherst, 
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Fluid Flow Analysis. G. J. Sharpe. 
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Texts. 
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Can the price be right? Can the price be right? 

At Bausch & Lomb we know electronics. We've come up with a remark- 
able line of recorders ... the V.O.M. They have more of the features you 
want, built-in, than units costing up to twice as much. They're uniquely 
able to directly measure and record D.C. volts, ohms and milliamps. They 
are extremely accurate and sensitive, have high off-balance impedance. 
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able line of recorders ... the V.O.M. They have more of the features you 
want, built-in, than units costing up to twice as much. They're uniquely 
able to directly measure and record D.C. volts, ohms and milliamps. They 
are extremely accurate and sensitive, have high off-balance impedance. 
At no extra charge there's an event marker. There are five chart speeds- 
the same instrument can be used for short term, intermediate or long term 
recordings. Nothing has been spared to assure top performance. We use a 
zener diode reference supply, a photoelectric modulator and a durable; 
smooth-writing sapphire-tipped pen. 
Choose the model having the sensitivity you need. Get the right recorder 
without paying a premium price or buying expensive options. 
And for any special applications ... we can modify to suit your needs. 
Send for our Catalogs 37-2174 and 37-2194. Write Bausch & Lomb, 
Electronics Division, 75947 Bausch Street, Rochester, New York 14602. 
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Voltage range: 10 mv-500v D.C. 2.5 mv-125v D.C. 0.5 mv-10v D.C. Absorbance/ 
Transmittance 

Current range: 10 ma-100 ma 2.5 ma-25 ma 1 j/a-10 ma Measurement 
(voltage, current, 

Resistance resistance 
range: 1 ohm-100 K ohms 0.25 ohms-25 I ohm-100 K ohms ranges same as 

K ohms V.O.M.-5) 
Weight: 18 Ibs. 18 Ibs. 20 Ibs. 16 lbs. 
Prices: 
(suggested list) $675 COMPLETE $745 COMPLETE $910 COMPLETE $995 COMPLETE 

BAUSCH & LOMB 
ELECTRONICS DIVISION 

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto. 

) V.O.M.-5 V.O.M.-6 V.O.M.-7 V.O.M.-8 

Voltage range: 10 mv-500v D.C. 2.5 mv-125v D.C. 0.5 mv-10v D.C. Absorbance/ 
Transmittance 

Current range: 10 ma-100 ma 2.5 ma-25 ma 1 j/a-10 ma Measurement 
(voltage, current, 

Resistance resistance 
range: 1 ohm-100 K ohms 0.25 ohms-25 I ohm-100 K ohms ranges same as 

K ohms V.O.M.-5) 
Weight: 18 Ibs. 18 Ibs. 20 Ibs. 16 lbs. 
Prices: 
(suggested list) $675 COMPLETE $745 COMPLETE $910 COMPLETE $995 COMPLETE 

BAUSCH & LOMB 
ELECTRONICS DIVISION 

In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto. 

0 c 

-n 2 

- 0 

0 m 
C r 

3 m 
m n 

o n 
z 0 

r 

0 c 

-n 2 

- 0 

0 m 
C r 

3 m 
m n 

o n 
z 0 

r 



cyclopedia of Spaceflight in Color. Ken- 
neth Gatland. Illustrated by John W. 
Wood and Tony Mitchell. MacMillan, 
New York, 1967. 256 pp. $3.50. 

Many-Body Problems and Other Se- 
lected Topics in Theoretical Physics. Lec- 
tures delivered at the Latin American 
School of Physics, Mexico City, July- 
Aug. 1965. M. Moshinsky, T. A. Brody, 
and G. Jacob, Eds. Gordon and Breach, 
New York, 1967. xii + 955 pp., illus. 
Cloth, $49; paper, 2 vols., $15.75 each. 

The Maoris of New Zealand. Joan 
Metge. Humanities Press, New York, 
1967. x + 245 pp., illus. $6. Societies of 
the World. 

Marketing Logistics. Perspectives and 
Viewpoints. Norton E. Marks and Rob- 
ert Martin Taylor. Wiley, New York, 
1967. xiv + 289 pp., illus. $8.95. Wiley 
Marketing Series. 

Mass Spectrometry of Organic Com- 
pounds. Herbert Budzikiewicz, Carl Djer- 
assi, and Dudley H. Williams. Holden- 
Day, San Francisco, 1967. xviii + 690 
pp., illus. $17.95. 

Mathematical Quickies. Charles W. 
Trigg. McGraw-Hill, New York, 1967. 
xii + 210 pp., illus. $7.95. 

The "Mental" and the "Physical." Her- 
bert Feigl. University of Minnesota Press, 
Minneapolis, 1967. x + 179 pp. Cloth, 
$4.50; paper, $1.95. Reprinted, with a 
new preface, postscript, and bibliography, 
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Includes all original articles 
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PART B, 1968-$18.00 per year 
Includes abstracts, cumulative index, and 
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(Plus $2.00 postage outside U.S.A.) 
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adelphia). viii + 86 pp., illus. Paper, 
$5.50. 

Practical Geometry for Technical Draw- 
ing. S. J. Woolven. Cambridge University 
Press, New York, 1967. viii + 256 pp., 
illus. $3.95. 

Proceedings of the Conference on Struc- 
ture and Reactions of DFP Sensitive 
Enzymes. Stockholm, September 1966. 
Edith Heilbronn and Olov Alvfeldt, Eds. 
Research Institute of National Defense, 
Stockholm, 1967. xii + 200 pp., illus. 
$7. 

Proceedings of the Fifth Berkeley 
Symposium on Mathematical Statistics 
and Probability. Lucien Lecam and Jerzy 
Neyman, Eds. Vol. 1. Statistics. (xviii + 
666 pp., illus. $20). Vol. 2, Contributions 
to Probability Theory, Part 1 (xvi + 447 
pp., illus. $14) and Part 2 (xvi + 483 
pp., illus. $15). University of California 
Press, Berkeley, 1967. 

Proceedings of the First International 
Symposium on the Decontamination of 
Nuclear Installations. Harwell, England, 
May 1966. H. J. Blythe, Ed. Cambridge 
University Press, New York, 1967. xvi + 
348 pp., illus. $19.50. 

Professional Power and American Med- 
icine. The economics of the American 
Medical Association. Elton Rayack. World, 
Cleveland, Ohio, 1967. xx + 298 pp., 
illus. $7.25. World Series in Economics. 

Progress in Inorganic Chemistry. Vol. 
8. F. Albert Cotton, Ed. Interscience (Wil- 
ey), New York, 1967. xvi + 488 pp., illus. 
$15.95. 

Progress in Low Temperature Physics. 
Vol. 5. C. J. Gorter, Ed. North-Holland, 
Amsterdam; Wiley, New York, 1967. xii 
+ 322 pp., illus. $15.50. 

Psychoanalysis of Heart Attack. Daniel 
E. Schneider. Dial, New York, 1967. 
xxviii + 234 pp. $6. 

Punched Card Equipment. Principles 
and Applications. Joseph Levy. McGraw- 
Hill, New York, 1967. xii + 161 pp., 
illus. $8.95. 

Pure and Applied Cryogenics. Vol. 6, 
Liquid Helium Technology. Proceedings 
of the International Institute of Refrigera- 
tion, Boulder, Colo., June 1966. Perga- 
mon, New York, 1967. 557 pp., illus. 90s. 

Quasi-Stellar Objects. Geoffrey Bur- 
bidge and Margaret Burbidge. Freeman, 
San Francisco, 1967. xii + 235 pp., illus. 
$7.50. Astronomy and Astrophysics Series. 

Race and Modern Science. A Collec- 
tion of Essays by Biologists, Anthro- 
pologists, Sociologists and Psychologists. 
Edited, with an introduction, by Robert E. 
Kuttner. Social Science Press, New York, 
1967. xviii + 446 pp., illus. $7.95. 

Radiation Chimaeras. D. W. van Bek- 
kum and M. J. de Vries. Academic Press, 
New York, 1967. x + 277 pp., illus. 
$20. 

Readings in Attitude Theory and Meas- 
urement. Martin Fishbein, Ed. Wiley, New 
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This brand-new portable instrument can be used with any specific ion elec- 
trode on the market today. In addition to measuring total water hardness, 
fluoridation levels, pH, and redox potentials, the "404" gives you direct 
readout of all ions-including silver. There are special switch positions for 
sulfide and sodium or monovalent cations. 

Features include: zero drift photomodulator circuitry, a taut-band meter 
with mirror scale to eliminate parallax, high input impedance to accommo- 
date electrodes with resistances up to 10,000 megohms, and all solid state 
circuitry. 

You'll like the simplicity of the "404"... the color-coded scales and 
function switch positions for easy identification... the quick-release electrode 
jack for exchanging electrodes... and the fact that you can operate this 
instrument four hours a day for a full year on a pair of transistor radio 
batteries. 

Excellent for routine determinations in the lab, or in the field both 
winter and summer for controlling air and water pollution or for on-site 
monitoring of plant and stream effluents. Ask us for bulletin 404. 

H-5706X Orion Specific Ion Meter, Model 404, in handy carrying case with two 
batteries, support rod, electrode holder, bottles and plastic beakers. 
Meter is 63/4 x734"x3 78'", weight 41/2 Ibs. Price without electrodes ....$400.00 

H-5706-2X Orion Specific Ion Meter, Model 404, with electrode holder, but without 
carrying case or electrodes. Price ................................. .. ........... 385.00 
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Branches: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 rances ass. Conn. III. Calif. Penna. Md. N.Y. 
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1. Take One Model 
T-9 Thermostatic 
Bath & Circulator 
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PBC-4 Bath Cooler 
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3. Add a Model C-4 weld- 
ed aluminum cart 

3. Add a Model C-4 weld- 
ed aluminum cart 

Now you can serve up fluid from -20?C to 
+250?C. dT +0.02?C with water based 
fluid; ?+0.05?C with organic fluids. Small 
size and mobility mean one system can 
serve varied requirements. 
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PROTECT PATENTS, 
CONTROL PROJECT PROGRESS 
Permanently - bound Laboratory Notebooks 
keep results of R&D work in a form that pro- 
vides proper proof of patent claims. 
Consecutively-numbered pages, ruled for data 
tabulation or neat sketches, allow proper 
entry and witnessing of development work. 
Notebooks are available with detachable du- 
plicate pages which permit research man- 
agers to monitor all phases of a project. 
Available immediately - $4.00 each; quantity 
discounts. 

Send free sample pages and price list. 

Name 
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Donald D. Hester and James Tobin, Eds. 
Wiley, New York, 1967. x + 180 pp., 
illus. $8.95. Cowles Foundation Mono- 
graph 19. 

School Integration. A Comprehensive 
Classified Bibliography of 3100 Refer- 
ences. Meyer Weinberg, Ed. Integrated 
Education Associates, Chicago, 1967. v + 
137 pp. Cloth, $3.95; paper, $1.95. 

Science and Serendipity. Great Discov- 
eries by Accident. D. S. Halacy, Jr. 
Macrae Smith, Philadelphia, 1967. 155 
pp., illus. $3.95. 

Science and the Mass Media. Hillier 
Krieghbaum. New York University Press, 
New York, 1967. xii + 242 pp. $6.95. 

The Science Century. Magnus Pyke. 
Walker, New York, 1967. xvi + 183 pp., 
illus. $5.95. 

Science Year. The World Book Science 
Annual, 1967. Field, Chicago, 1967. 433 
pp., illus. $6.95; with subscription, $5.95. 

Scientific Method in Analysis of Sedi- 
ments. John C. Griffiths. McGraw-Hill, 
New York, 1967. xii + 508 pp., illus. 
$17.50. International Series in the Earth 
and Planetary Sciences. 

Scientific Principles and Moral Conduct. 
James B. Conant. Cambridge University 
Press, New York, 1967. 48 pp. $1.95. 
Arthur Stanley Eddington Memorial Lec- 
ture, Princeton University, 1966. 

Scottish Kings. Gordon Donaldson. 
Wiley, New York, 1967. 224 pp., illus. 
$5.95. 

Selected Papers of George Hevesy. 
Pergamon, New York, 1967. x + 447 pp., 
illus. $14.50. 

Seneca Morphology and Dictionary. Wal- 
lace L. Chafe. Smithsonian Press, Wash- 
ington, D.C., 1967 (available from Super- 
intendent of Documents, Washington, 
D.C.). viii + 126 pp., illus. $2.25. Smith- 
sonian Contributions to Anthropology, 
vol. 4. 

Sense and Symbol. A Textbook of Hu- 
man Behavioral Science. Paul R. Miller. 
Hoeber (Harper and Row), New York, 
1967. xviii + 398 pp., illus. $9.75. 

Separation Techniques in Chemistry and 
Biochemistry. Vol. 1. Roy A. Keller, Ed. 
Dekker, New York, 1967. xvi + 415 
pp., illus. $12.75. 

Sex Chromosomes and Sex-linked 
Genes. Susumu Ohno. Springer-Verlag, 
New York, 1967. x + 192 pp., illus. 
$9.50. 

Shearer's Manual of Human Dissec- 
tion. Charles E. Tobin, Ed. Blakiston 
(McGraw-Hill), New York, ed. 5, 1967. 
xvi + 260 pp., illus. Paper, $8.95. 

The Siege. Clara Claiborne Park. Har- 
court, Brace and World, New York, 1967. 
viii + 279 pp. $6.75. 

Social Organization. Essays Presented 
to Raymond Firth. Maurice Freedman, 
Ed. Aldine, Chicago, 1967. x + 300 pp., 
illus. $9.75. 

Social Science in Latin America. Papers 
presented at a conference on Latin Ameri- 
can Studies, Rio de Janeiro, March 1965. 
Manuel Diegues, Jr., and Bryce Wood, 
Eds. Columbia University Press, New 
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SPORES - FERNS 

MICROSCOPIC ILLUSIONS 

ANALYZED 

Vol. I C. S. HIRES 

An inspiring, valuable book for nature 
lovers, artists and scientists in many 
fields ... 

Living ferns beautifully illustrated, 
cell structure, development-spore to 
maturity. Unique, 3-dimensional studies. 
Models, line drawings and photomicro- 
graphs clarify spore structure, with wall 
arrangements organized. 

New approaches to microscopic illu- 
sions. Simple, accurate terms. 

580 pages, 1150 illustrations, 14 in 
color. 

Price-$22.50, send for folder to: 

MISTAIRE LABORATORIES 
152 Glen Avenue 

Millburn, N.J. 07041 
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These New Heathkit? Solid-State Meters 
Feature State-Of-The-Art Performance 
At Prices You Can Afford 

* Modern, stable, long-life solid-state circuitry 
* New low-voltage ranges to accurately analyze modern tran- 

sistor circuits 
* Full capability to go "out on the job" . . instant selection of 

internal battery power or 120/240 v. 50-60 Hz AC operation 
* Exceptional accuracy... 3% on DC volts, plus a large, easy- 

to-read 6" meter face 
* High impedance F.E.T. input for minimum circuit loading 

( New! Deluxe Solid-State Volt-Ohm Meter 
Features 8 DC and 8 AC voltage ranges from 0.5 v to 1500 v full 
scale; 7 ohmmeter ranges (10 ohms center scale) xl, xlO, xlOO, 
xlk, xlOk, xlOOk, & xl megohm; 11 megohm input on DC ranges; 
I megohm on AC ranges; internal battery or 120/240 v 50-60 Hz 
AC power for portable or "in shop" use; large readable-across-the- 
bench 6" meter; separate switches for individual functions; single 
test probe for all measurements; modern, stable solid-state circuit- 
board construction. 
Kit IM-16, 10 lbs........ $44.95; Wired IMW-16, 10 lbs....... $64.95 

[- New! Deluxe Solid-State Volt-Ohm-Milliammeter 
All silicon transistors plus FET's. Features 9 AC and 9 DC voltage 
ranges from 150 mV to 1500 volts full scale; 7 ohmmeter ranges 
(10 ohms center scale) xl, xlO, xlOO, xlk, xlOk, xlOOk, & xl meg- 
ohm; 11 current ranges from 15 uA to 1.5 Amperes full scale; 
11 megohm input on DC voltage ranges; 10 megohm input on AC 
voltage ranges; internal battery power or 120/240 v 50-60 Hz AC 
power for maximum versatility; easily readable 6" meter face; 
? 3 % accuracy on DC volts; ? 4 % on DC current; ? 5 % accuracy 
on AC voltage and current; separate range switches "human engi- 
neered" for efficiency in actual use; modern circuit board con- 
struction; all solid-state components; easy to assemble. 
Kit I M-25, 10 bs .................. ............ ... ................$80.00 
Wired I MW-25, 10 Ibs .............. ................... $115.00 

HEATH COMPANY, Dept.520-19 ' i.. Benton Harbor, Mich. 49022 
I n Canada, Daystrom Ltd. 
I Please send my FREE 1968 Heathkit Catalog. 
! I Enclosed is $ , plus postage. 

Please send model(s) - 
I Nlm r,. I 

I Prices & Specifications subject to change without notice. TE-165R 
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micro 

manipulators 

I 

We offer the widest choice of calibrated me- 
chanical drives in various sensitivities, plus 
numerous accessories, including optional tilting 
and rotating devices, dual assemblies on com- 
mon baseplates, magnetic chucks, and instru- 
ment holders. 

Brinkmann Micro Manipulators are available in 
over 40 basic models. All are in stock for im- 
mediate delivery. 

B R I N KMAN N 
I N ST RU M E NT-S 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 

975 

Address 

City State - Zip IB 
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With this steady flow HOLTERTM pump 

you handle 

two fluids simultaneously 

at different rates (0-2500 ml/hr) 

The RL175 Holter bilateral roller pump offers laboratory workers 
and clinicians the means of pumping two discrete systems at 
linearly related rates. 

A high and a low RPM range for the roller head provide 
optimum control of pumping rates. Within each range, 
speed is infinitely variable. Internal solid state voltage regulation 
contributes to a pumping accuracy of ?1%. Delivery volume 
vs. pressure curves are flat up to 290 mm Hg positive pressure 
and 200 mm Hg negative pressure. 

Precision molded silicone elastomer pumping chambers elimin- 
ate the hysteresis effects that make PVC and polyethylene un- 
desirable in precision work. Useful life of the chambers is well 
over 2,000 hours. Provided in two internal diameters, they are 
autoclavable and easily interchangeable. Because the chambers are 
completely occluded by the head rollers, the RL175 does not 
"dribble" when shut off. You stop and start with identical, virtually 
non-pulsatile flows. 

The circuitry and mechanical safety features of the RL175 suit it 
admirably to unattended operation. 

Write or call today for full information and prices on this versa- 
tile laboratory pump, and on other pumps and devices from 
Extracorporeal. 
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admirably to unattended operation. 

Write or call today for full information and prices on this versa- 
tile laboratory pump, and on other pumps and devices from 
Extracorporeal. 
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